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1 Introduction

Most decisions we make have uncertain consequences and social implications –they impact others

we care about or with whom we compare ourselves while making the choices. Parents make risky

investments a�ecting their children’s future; the current generation’s environmental policies aim to

increase the odds of positive outcomes for future generations; entrepreneurs take on endeavors that

might imply di�erent risks for themselves and their partners; when allocating a prize or assigning

a chore that cannot be shared, people often consider flipping a coin.

All of the examples above have risks and others as essential considerations in the decision;

however, in economics, we often study them separately. In this paper, we document how they are

intertwined to the degree that studying each in isolation leaves prevalent and relevant behavioral

patterns unexplained. Thus, we propose an integrated approach to modeling other-regarding

preferences and risk attitudes. To make a case for this approach, let us start with the four primary

behavioral regularities concerning risk and social preferences and discuss intuitively the properties

a model should have to account for them.

The first regularity is the well-documented aversion to personal risks: for most, five dollars

for sure is strictly preferred to a coin-flip over zero and 10 dollars.1 The second regularity is that

many people exhibit non-trivial other-regarding preferences. This means they exhibit some degree

of altruism or dislike for inequality where they typically sacrifice some personal material benefit

to help others or to stick to the egalitarian allocation. For example, suppose the ordered pair (G, H)
denotes a material payo� for a decision maker (DM) and another person, respectively. People

often prefer the outcome pair ($15, $15) over ($20, $0). These first two regularities have been

extensively researched in isolation in the standard approach. The next two intrinsically interlace

attitudes toward risks and others and have been largely under-examined.

The third regularity is the concern for ex-post inequality: people tend to dislike unequal

outcomes even if everyone faced the same opportunities ex-ante. Consider two coin-flip risks, �

and ⌫, which pay the DM zero or 30 dollars. Under �, the partner always receives the same payment

as the DM. Under B, their fortune is reversed: the partner receives zero dollars if the DM receives

30 dollars and vice-versa. That is, � := 1
2 (0, 0) + 1

2 (30, 30) and ⌫ := 1
2 (0, 30) + 1

2 (30, 0). If the

DM dislikes ex-post unequal outcomes, then the DM will strictly prefer prospect � to ⌫, � � ⌫,

despite both prospects exposing each agent to the same personal risk. Indeed, as we document

below, typically, people tolerate risks significantly more in prospects that lead to egalitarian payo�s

than in prospects with unequal payo�s. In short, the anticipation of inequality lowers people’s risk

tolerance.

The fourth regularity is the tendency to prefer ex-ante fairness or equalized risks, often asso-

ciated with the pursuit of equal opportunity. Suppose you must make a decision that impacts you

1This regularity also includes peoples’ aversion to risks faced by others.
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and a friend. There are two fixed, mutually exclusive outcomes: �, advantageous to you, and ⌫,

advantageous to your friend. For example, you own only one concert ticket for an artist both of

you like. If you could decide the probability of getting the ticket (outcome �) or the other person

(outcome ⌫), which probability would you choose? As documented below, typically, a person

chooses to give the other person some chance to get the prize at the expense of her own prospects.2

For example, suppose the two outcomes are represented by � = (40, 0) and ⌫ = (0, 40). You

might prefer to flip a coin (the 50-50 randomization) over the best of the two outcomes. Formally,
1
2 � + 1

2⌫ � � � ⌫. As detailed below, this propensity to strictly prefer the randomized lottery

over the two allocations is a fairly prevalent behavior. Throughout the paper, we use the notion of

fairness, which refers to egalitarian outcomes or prospects; therefore, we use the terms unfair and

unequal interchangeably.

What models can explain these empirical regularities? The neoclassical model with selfish

preferences explains only the first regularity of aversion to personal risks. Then, over the last four

decades, economists have addressed the second regularity by developing models of other-regarding

preferences. Nevertheless, they mainly consider only risk-free settings and, as such, are unable to

make predictions regarding the last two regularities. To account for the third regularity, we can

extend social-preferences models of inequality aversion (Fehr and Schmidt, 1999; Charness and

Rabin, 2002, e.g.) to lotteries using the Expected Utility Theory (EUT).

Modeling the fourth regularity is more challenging. In the example above, the propensity

of the DM to randomize who gets the prize is directly incompatible with EUT, the cornerstone

of most economics models. In fact, nearly all models that weaken EUT’s core assumption of

independence still fail to explain the concerns for ex-ante inequality. The Cumulative Prospect

Theory (Kahneman and Tversky, 1979; Tversky and Kahneman, 1992), the models of Rank-

Dependent Expected Utility (Quiggin, 1982), the models of Disappointment Aversion (Gul, 1991),

and even more recent theoretical work linking social preferences and attitudes toward risks (Zame

et al., 2020), are all unable to explain people’s propensity to randomize for ex-ante fairness

motives.3

This paper proposes a joint model of risk attitudes and other-regarding preferences that accom-

modates all four regularities. Our model disentangles preferences in the risk and social domains

in an approach that parallels to some extent the literature that untangles risk and time preferences

(Kreps and Porteus, 1978; Epstein and Zin, 1989; Dillenberger et al., 2020) but adds elements

that are inherent to social considerations. When there are no social comparisons because all states

2Although we fully acknowledge the value of using neutral pronouns, we often use she/her pronouns for the decision-
maker in order to avoid ambiguity.

3In the case of non-expected utility preferences described above as long as the underlying preferences are defined
over social outcomes and not social lotteries, these models cannot accommodate a strict preference for our ex-ante
fairness example above. In the case of linking preferences, state monotonicity is the axiom that rules out the strict
preference for the coin toss.
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yield to equality, only basic risk attitudes are at play, and the framework admits any theory of

choice under uncertainty. When there is no risk, any model of deterministic social preferences

is admissible. When choices involve both social considerations and risk, our model extends the

notion of inequality aversion to lotteries in a manner that is amenable to decomposing the dislike

of inequality into ex-post and ex-ante components. Further, the our formal notion of ex-ante

fairness is novel and based on the idea that individuals compare their risks with those faced by

their partners. In particular, ex-ante fairness is modeled as a utility discount that increases with the

distance between the marginal distributions of payo�s faced by the DM and the other person. When

social considerations are turned o�, by imposing equality in outcomes across states, our model

simplifies to EUT and can accommodate any Bernoulli utility function. Similarly, our model can

accommodate arbitrary risk-less social preferences.

Importantly, we propose a parameterization of our model that provides the necessary structure

to characterize each individual according to their fundamental attitudes toward risk, altruism,

fairness, ex-ante inequality, and ex-post inequality. Our parametric instance encompasses CRRA

utility, and generalizes most existing utility models of social preferences and fairness concerns,

including Fehr and Schmidt (1999); Charness and Rabin (2002); Fisman et al. (2007).

To our knowledge, no other model can accommodate the four empirical regularities. However, a

close noteworthy relative to our model is the Expected Inequality Aversion (EIA) model, introduced

by Fudenberg and Levine (2012) and axiomatized by Saito (2013). The EIA model was advanced

to explain ex-post and ex-ante fairness concerns and postulates that the DM uses a linear convex

combination of the expected utility and the utility of expected values with a root utility given by

Fehr and Schmidt (1999).4 Nonetheless, the EIA model makes a strong prediction regarding the

relation between ex-ante motives and risk tolerance: the more ex-ante fairness-seeking behavior,

the higher the tolerance to risks. This prediction holds even if we generalize the model to add

flexibility. In contrast, the parametric instance of our model (with the same number of parameters)

does not impose nor restrict any correlation between ex-ante motives and risk tolerance.

We study the implications of our model in the laboratory by leveraging experimental and

econometric techniques introduced in Andreoni and Miller (2002); Fisman et al. (2007); Choi

et al. (2007); Andreoni and Sprenger (2012a,b); Brock et al. (2013). We design four choice

environments, each allowing us to identify each dimension or slice of an individual’s preferences.

Together, choices in these environments identify all parameters in the model. We estimate the

parametric instance of the model at the individual level and, in this way, study the distribution of

the underlying fundamental preferences. We use an intuitive graphical interface for each choice

environment that presents each decision-maker with a convex budget set. This approach makes

it possible to collect numerous choices per participant and to characterize individual preferences

4Formally,* (!) = XED(G, H) + (1 � X)D(EG,EH), where D(·) is given by Fehr and Schmidt (1999).
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in detail. In each session, we pair participants at random and anonymously. In each of the

following four experimental choice environments presented below, the DM faces a convex set of

joint distributions �- ,. (G, H) over payo�s for themselves (G) and another participant (H).5

Our first environment is deterministic giving. For each choice in this environment, the DM

must choose an allocation for herself (G) and her counterpart (H) that lie on a budget constraint

< = ?GG + ?HH. Here, < represents the DM’s wealth, and ?H/?G is the cost of giving one currency

unit to the other person. This environment identifies social preferences associated with choices

without risk.

Our second environment consists of ex-post fair risks. There are two equally likely states, �

and ⌫. The DM selects a bundle (G�, G⌫) of securities � and ⌫ that pay one currency unit if the

associated state realizes, subject to a budget constraint, < = ?�G� + ?⌫G⌫. Here, < represents

the DM’s wealth, and ?� (?⌫) is the price of one unit of security � (⌫). These securities entail

ex-post-fair risks because each security pays the counterpart the same amount it pays the DM

(H� = G� and H⌫ = G⌫). Note ex-post fairness implies ex-ante fairness because state-by-state

equality also implies equal personal risks. Therefore, this task allows us to identify the basic risk

attitudes –since choices are free of any inequality concern.

Our third choice environment consists of ex-ante fair but ex-post unfair risks. This choice

environment is the same as the second, except both agents have their fortunes reversed. As before,

under state A (B) DM gets G� (G⌫). However, now the counterpart gets H� = G⌫ in state �,

and H⌫ = G� in state ⌫. From the personal risk view (own marginal distribution of payo�s), the

prospects in this environment and the previous one are identical. The only di�erence between the

two environments is that now taking any risk involves ex-post inequality. Therefore, di�erences in

behavior between these environments can only be attributed to ex-post inequality concerns.

Lastly, we present the participants with ex-ante dilemmas. We refer to these tasks as giving or

sharing in chances because we present the DM with two states � and ⌫, each with a fixed pair of

monetary outcomes (G�, H�) and (G⌫, H⌫), and the DM must choose the probabilities of each state

so that they add up to one. Moreover, outcomes under � and ⌫ are not materially Pareto-ranked

(G� > G⌫ if and only if H⌫ > H�). In this environment, the DM can only give to others (or seek

fairness) through probabilities. Therefore, choices here identify the strength of the ex-ante motives.

In all four tasks, participants face 50 budget lines (decisions) except in the sharing in chances task,

where they face 28 choices.

Our empirical analysis is two-fold. We first advance three broad hypotheses that emerge from

the general features of the conceptual framework. (1) We conjecture that people exhibit ex-post

fairness-seeking behavior, which can be captured in the di�erent behavioral patterns of risk-taking

between the second and third-choice environments. Our study, to our knowledge, is the first to

5The four choice environments match the four regularities discussed above.
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precisely measure the extent to which risk-taking changes with fairness concerns at the aggregate

and individual levels. We find that ex-post inequality concerns impact risk attitudes substantially.

People’s frequency of choosing the safe lottery goes up by over 50% when they face ex-post unfair

risks relative to when they face ex-post fair ones. (2) We hypothesize that the majority of people

exhibit ex-ante fairness-seeking behavior. To our knowledge, ours is the first detailed measurement

of the strength of ex-ante fairness attitudes at the individual and aggregate levels. By presenting

subjects with only a few ex-ante dilemmas, previous studies were not designed to measure the

pervasiveness of this behavior but to show that it exists.6 Using di�erent methods, we document

that the share of participants that consistently exhibit ex-ante fairness-seeking behavior is in the

range of 50%-60% of our sample. (3) We test one of the main predictions of the leading alternative

model: that individuals with higher ex-ante fairness motivations tolerate more risks. We do not

find evidence that supports this implication of the alternative model.

Our main analysis is a structural estimation at the individual level. We derive closed-form

solutions for the optimal behavior in our model using each of the four choice environments described

above and use robust minimum-distance estimation techniques to fit the model’s parameters at the

individual level. We characterize each person’s risk and social preferences, disentangling their

fundamental components: basic risk attitudes, selfishness, and inequality aversion, and measure the

strength of fairness motives (ex-ante and ex-post). To our knowledge, we are the first to implement

this detailed characterization of elementary attitudes in the combined domain of risks and concern

for others. Results from this structural exercise also confirm the first two broad hypotheses.

Finally, we compare the predictive power of our model and the enhanced version of the

alternative model –a generalization of the EIA model with an equal number of parameters as ours.

We conduct a series of individual-level out-of-sample prediction exercises. As suggested by the

theory, our model outperforms the alternative model in tasks involving risks.

The rest of the paper has the following structure. Section 2 discusses the existing literature.

Section 3 describes the model. Section 4 presents the experimental design, hypotheses, and

implementation. Section 5 reports the results of the experiments, and Section 6 concludes. We

present propositions’ proofs, derivations, experiment instructions, and supplementary results in

the Appendices.

2 Related Literature

In the standard model, risk preferences are considered stable and determined only by the choice

context, e.g., prices and income, and independent from social considerations (Stigler and Becker,

1977). Similarly, other-regarding preferences are mostly modeled under risk-less environments

6These studies did not explore regions of the space of outcome pairs where this behavior could emerge, and so
underestimated the actual prevalence.
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(Camerer, 2003; Fehr and Schmidt, 2006; Meier, 2007). Indeed, some early experimental studies

claimed no empirical interaction between other-regarding preferences and risk attitudes (Brennan

et al., 2008; Bolton and Ockenfels, 2010). Others claimed individual risk attitudes were only

marginally a�ected by others’ risks and that people preferred risks to be independent across

individuals in society rather than correlated (Rohde and Rohde, 2011).

More recent studies have examined the relationship between fairness concerns and risk attitudes

more closely and found non-trivial results. We identify two branches of this literature. The first

focuses on ex-ante fairness or equal opportunity; the second focuses on ex-post fairness –i.e.,

inequality post uncertainty. Only a few models following this literature have begun incorporating

both notions of fairness in settings with uncertainty.

In the literature on ex-post fairness, a central question is whether individuals avoid risks

with a negative correlation (between their outcomes and others’) more than risks with a positive

correlation. Adam et al. (2014) and López Vargas (2015) find that subjects are more risk averse

when paired in a negatively correlated lottery than in a positively correlated one. Gaudeul (2015)

shows evidence that supports a preference for positively correlated payo�s over uncorrelated and

these over negatively correlated ones. Finally, Trautmann and Vieider (2012); Schwerter (2013);

Fafchamps et al. (2015); Gamba et al. (2017); Jaramillo and López Vargas (2019) study risk

attitudes keeping others’ payo� fixed or using it as a reference point. This evidence suggests that

exogenously manipulating others’ payo�s does alter risk-taking behavior. These papers document

the existence of non-trivial preference di�erences. Still, none present experimental designs that

purposefully measure the degree to which risk attitudes are altered due to fairness concerns in the

extensive and intensive margins as our paper.

In the branch focused on ex-ante fairness, Karni and Safra (2002) presents a dual-self model

where the decision-maker combines an ex-ante-fair self with an egotistic self. Similarly, Borah

(2013) presents a model with two components of utility: an individual’s expected utility over

social outcomes and an ex-ante component that depends only on the risks the other agent faces.

Interestingly, nearly all other theories of fairness or altruism in probabilistic environments assume

people compare expected outcomes. For example, Bolton et al. (2005) extend the ERC model

(Bolton and Ockenfels, 2000), assuming, as in the original model, that people care about relative

payo�s, except these are replaced by relative expected values. Similarly, Trautmann (2009) extends

Fehr and Schmidt (1999) to the uncertainty case by simply making the Fehr-Schmidt inequality

discounts depend on expected outcomes. Krawczyk and Le Lec (2010) propose a formulation that

linearly combines an egoistic expected utility component and a fairness component that depends,

in turn, on the (subjective) expected outcomes of the DM and another agent. The preference for

randomization for ex-ante fairness purposes is directly incompatible with EUT and with nearly all
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models that weaken EUT’s core assumption of independence7 The Cumulative Prospect Theory

(Kahneman and Tversky, 1979; Tversky and Kahneman, 1992), the models of Rank-Dependent

Expected Utility (Quiggin, 1982), the models of Disappointment Aversion (Gul, 1991) that rely on

the axiom of betweenness8 and most relative models are all unable to explain people’s propensity

to randomize for ex-ante fairness motives. In the experimental literature on ex-ante fairness,

Krawczyk and Le Lec (2010) and Brock et al. (2013) document evidence from a dictator-like

game, where individuals must decide the probabilities of two mutually exclusive, undominated

outcomes. In both papers, the authors find social preferences for randomization (exhibiting ex-ante

fairness) is a persistent behavior–at least one-third of subjects assigned positive probabilities to

unfavorable outcomes. Notably, none of these papers expound on the role of risk attitudes in

social situations. Furthermore, with only a few choices elicited through ex-ante dilemmas, their

experiments were not designed to properly measure the prevalence of ex-ante fairness-seeking

behavior.

To our knowledge, the only existing model to incorporate and explicitly balance ex-post and

ex-ante fairness, introduced by Fudenberg and Levine (2012) and Saito (2013), is the Expected

Inequality Aversion (EIA) model. In this model, preferences are represented by a linear combina-

tion of the utility of expected outcomes and their expected utility. The utility over expectations is

meant to capture ex-ante concerns, and the expected utility is meant to capture ex-post concerns.

Moreover, in this model, the root utility is the standard and deterministic Fehr and Schmidt (1999)

utility (FS). This model has been used to organize experimental data in Brock et al. (2013), and

Gaudeul (2013). However, Gaudeul (2013) replaces each outcome in the FS utility with a power

function of the corresponding outcome.

A significant recent contribution to the literature connecting social preferences and risk atti-

tudes is advanced in Zame et al. (2020). They provide the conditions under which identifying

deterministic social preferences and attitudes toward personal risks su�ce to identify the prefer-

ence relation over all social prospects completely. Notably, their theory, in its core axiom, state

monotonicity9, rules out ex-ante fairness and, therefore, does not encompass the utility models we

propose in our paper.

Our paper is also connected to the large literature that studies entwined risky and inter-temporal

preferences and aims to separate those theoretically and empirically in a principled manner. See

Kreps and Porteus, 1978; Epstein and Zin, 1989 for the seminal ideas, and Andreoni and Sprenger

(2012b) and Dillenberger et al. (2020) for more recent empirical and theoretical contributions,

respectively. Our paper shares with this literature the principle of shutting down one motive (no

7Independence states that if �, ⌫, and ⇠ are lotteries, U 2 [0, 1], and � ⌫ ⌫, then, U� + (1� U)⇠ ⌫ U⌫ + (1� U)⇠.
8Betweenness states that if � and ⌫ are two lotteries, U 2 [0, 1], and � ⌫ ⌫, then � ⌫ U� + (1 � U)⌫ ⌫ ⌫.
9State Monotonicity states that if we consider : pairs of outcomes (l8 ,l0

8
)
82{1,...,: } , we have l8 ⌫ l0

8
for all 8, and

? = (?1, . . . , ?: ) is a probability vector, then
Õ
:

8=1 ?8l8 ⌫
Õ
:

8=1 ?8l
0
8
.
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risk or time-invariant consumption or perfect equality) to identify the other motive.

Other studies are less directly related to our paper. Cappelen et al. (2013) ask what people’s

typical fairness views regarding risk-taking behavior are. Fairness views are cleverly associated

with whether or not an external observer redistributes post-uncertainty payo�s in a society where

subjects can choose di�erent degrees of risk. They find significant heterogeneity in people’s

fairness views. Karni et al. (2008) empirically study the predictions of Karni and Safra (2002).

Chakravarty et al. (2011) find that individuals making decisions for a stranger exhibit less aversion

towards risks faced by the stranger than towards their risks. Van Koten et al. (2013) study risk

attitudes restricted to uncertain pie sizes in bargaining games. Harrison et al. (2012) study how risk

attitudes towards social outcomes vary with information regarding risk preferences of the other

agent, finding that learning others’ risk preferences makes individuals more risk averse.

3 The Model

Consider the space of two-dimensional payo� outcomes, X ⇥Y ⇢ R2
+. An element of this space,

(G, H), represents a pair of payo�s for the DM and her counterpart, respectively. For simplicity, we

assume X ⇥Y is finite of size  . Let L denote the space of lotteries over outcomes in this space,

�(X⇥Y). Each lottery, ! 2 L, has a discrete cumulative distribution function (CDF), �- ,. (G, H),
associated with it. Any arbitrary ! can also be described by an array (?: , G: , H:):2{1,2,..., }
where ?: is the probability of the :th outcome according to !. We often use the CDF and array

representation of a lottery in the same expression for notational ease. We present our theory using

a utility representation form for conciseness. Future work will present the axiomatic build of this

theory. The general representation of our utility model is given by:

* (!) = ,
⇥
(?: , 6 [G: , H: ,⇡ (�- , �. )]):

⇤
. (1)

�- and �. denote the marginal CDFs of G and H, respectively, given the joint, �- ,. , associated

with !. , [·] is a risk aggregator capturing the basic risk attitudes, as illustrated below. We

use a general form for , [·]; di�erent theories of risk preferences (e.g., prospect theory or dis-

appointment aversion) will impose di�erent conditions on it. With a slight abuse of notation, let

6: = 6 [G: , H: ,⇡ (�- , �. )]. We assume that , [(?: , 6:):] is continuous and supermodular in

each (?: , 6:) 10 as well as increasing with respect to 6: for all : . Additionally, it is symmetric

with respect to any two pairs (?: , 6:) and (?:0, 6:0). The function 6[·] is a social aggregator

that models other-regarding preferences. We only require 6[·] to be strictly increasing in G, and

non-increasing in ⇡. ⇡ (·) is a metric in the space of discrete CDFs with finite support in X[Y. It

is a measure of ex-ante inequality since it compares the personal risks the two agents bear modeled

10This means better social outcomes and higher likelihoods for them are complements.
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by their marginal CDFs �- and �. . The following condition enables preference separation of risk

and other-regarding preferences in the Epstein-Zin sense.

Assumption 1. 6[I, I,⇡ (�/ , �/ )] = I

This assumption says that in the class of perfectly ex-post fair lotteries, the scale of the social

aggregator is the same as the scale of consumption. More importantly, any other property of 6[·]
does not influence its shape over this class of lotteries.

To identify basic risk attitudes, we shut down social considerations by focusing precisely on

lotteries where %[G = H] = 1. Being a metric, ⇡ (·) = 0 for any lottery of this class. By

Assumption 1, the utility simplifies to * (!) = , [(?: , I:):]. That is only the properties of , [·]
shape preferences in the domain of ex-post fair lotteries.

To identify deterministic preferences, we shut down the risk dimension by only considering

lotteries that are degenerate. With degenerate marginal CDFs, ⇡ (�- , �. ) induces a metric in

X [ Y that we denote by 3 (G, H). Since , [.] is assumed to be symmetric, supermodular in

each entry (?: , 6:) and strictly increasing with respect to all 6: , we can take the appropriate

increasing transformation so that deterministic preferences (utility over the degenerate lotteries)

can be represented by 6[G, H, 3 (G, H)].11 In sum, the utility components that determine preferences

over deterministic social preferences and risk attitudes over completely egalitarian lotteries can be

independent of each other. This framework encompasses EUT and most theories of risk attitudes

as well as near-arbitrary theories of deterministic social preferences as long they assume rationality

and continuity. The following example illustrates how this model encompasses EUT.

Example 3.1. Expected Utility Theory:

In the subdomain of lotteries with equal social outcomes, %A [G = H] = 1, for the underlying

preferences to be consistent with EUT, we need, (·) to take the form, [(?: , I:):] =
Õ
:
?:⇥F(I:)

for some increasing (Bernoulli) function F(·). If we want the model to be consistent with EUT

over the whole set, L, then we need an additional condition: 6[·] must be invariant with respect

to its third argument, ⇡ (·). Otherwise,* (!) will not be linear in outcome probabilities.

Overall, our model provides a framework to study choices that involve both motivations

simultaneously: evaluating risks and social considerations. Critically, we want this model to explain

the third and fourth behavioral regularities presented in the Introduction: that individuals prefer

ex-post equality of outcomes and ex-ante fair joint distributions. To formalize both regularities,

we need to define two properties of 6[·]:
11Let 6

:
:= 6(G

:
, H
:
, 3 (G

:
, H
:
)) and consider two degenerate lotteries with certain outcomes (G

:
0 , H

:
0) and

(G
:
00 , H

:
00). Note that 6

:
00 > 6

:
0 if and only if , [..., (1, 6

:
00), ..., (0, 6

:
0), ...] > , [..., (1, 6

:
0), ..., (0, 6

:
00), ...] =

, [..., (0, 6
:
00), ..., (1, 6

:
0), ...] where the strict inequality comes from the supermodularity of , [.] and the equal sign

from its symmetry.
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1. Ex-post Fairness: 6[G, H, ·] is supermodular with respect to (G, H).

2. Ex-ante Fairness: 6[·, ·,⇡ (�- , �. )] is strictly decreasing in its third argument, ⇡ (·).

Suppose we have outcomes � = (G�, H�) and ⌫ = (G⌫, H⌫) with G� > G⌫ and H⌫ > H�.

Then, Property 1 (ex-post fairness) implies 1
2 (G�, H⌫) + 1

2 (G⌫, H�) � 1
2 � + 1

2⌫. In particular,
1
2 (10, 10) + 1

2 (0, 0) � 1
2 (10, 0) + 1

2 (0, 10) as in the example in the Introduction. Property 2

states that the DM dislikes it when individual risks (measured by the marginal CDFs of payo�s)

between the two agents are di�erent. In particular, this property is the main necessary condition

of ex-ante fairness-seeking behavior: there exist outcomes � and ⌫, and U 2 (0, 1) such that

U� + (1 � U)⌫ � � ⌫ ⌫.12

The model in Equation 1 provides a rather general framework on how social and risk-related

motives operate and interact. We need further structure to identify and disentangle these motives

and characterize preferences. We therefore introduce a parametric instance of the model in

Equations 2, 3 and 4.

* (!) := E�- ,.

h
1
W

⇥
0G
d + 0̄Hd � Bd\

�
X̄ 3 (G, H) + X ⇡ (�- , �. )

� ⇤ W

d

i
(2)

where

3 (G, H) := |Gd � Hd | (3)

and

⇡ (�- , �. ) :=
π 1

�1
(�-d (C) � �. d (C))2

3C, (4)

We assume that X is a bounded grid graph in R+ and X = Y for simplicity.13 �-d and �. d are

the marginal CDFs of -d and .d, respectively. Parameter W captures basic risk attitudes since

1 � W is the constant relative risk aversion coe�cient exhibited when lotteries are free from any

inequality (when there are payo�s that are state-by-state egalitarian). Parameter 0 � 0 captures the

degree of selfishness; conversely, 0̄ := 1�0 reflects the degree of altruism. Parameter d 2 (�1, 1]
captures the degree of substitution between G and H, since 1

1�d is the constant elasticity of social

substitution (ESS) in deterministic preferences everywhere except at the G = H loci. Intuitively,

this parameter captures the tolerance to unfair/unequal outcomes. For notational ease, we define

Bd := sign(d). Parameter \ 2 [0, 0] captures the aversion to inequality in the ex-ante and the

ex-post sense together. In this parametric framework, either type of inequality causes a form of

utility discount. Our model can distinguish the two types of inequality concerns: ex-post and ex-

ante. 3 (·) captures the discount for ex-post inequality, and ⇡ (·) captures the discount for ex-ante

inequality. Parameter X 2 [0, 1] is the weight of ex-ante concerns in relation to all inequality

12The su�cient condition for this behavior requires a slightly more technical condition.
13We assume this to match the experiment environment described in the next section.
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concerns. Similarly, X̄ := 1 � X is the weight of ex-post inequality concerns.14

In terms of the general framework given in Equation 1, the parametrization given in Equation 2

sets: , [(?: , 6:):] =
Õ
:
?:

1
W
6
W

:
; and 6[G, H,⇡] =

⇥
0G
d + 0̄Hd � Bd\

�
X̄3 (G, H) + X⇡ (�- , �. )

� ⇤ 1
d .

As elaborated below, this parameterization of the model is flexible yet tractable. Notably, it

encompasses CRRA for the case of ex-post egalitarian lotteries and most models of deterministic

other-regarding preferences and fairness concerns (Fehr and Schmidt, 1999; Andreoni and Miller,

2002; Charness and Rabin, 2002; Fisman et al., 2007; Cox et al., 2007, e.g.).15

Example 3.2. Fehr and Schmidt (1999) proposed the following utility model (FS model, hereafter):

D(G, H) = G � V max{0, G � H} � U max{0, H � G} (5)

defined over the space of riskless payo� outcomes and with V 2 [0, 1) and U � V. Any admissible

parameterization of the FS model can be obtained in our model by setting: d = 1, 0 = 1+ U�V
2 and

\ = U+V
2 . The parameters W and X can take any value because there is no risk; therefore, ex-post

and ex-ante inequality coincide. See Proof A.1 in Appendix A.

Similarly, Charness and Rabin (2002) also presented a piece-wise linear utility with inequality

aversion. Our proposed model also nests utility models representing riskless preferences where,

unlike the FS model, giving choices respond more smoothly to the price of giving, as documented

in Andreoni and Miller (2002), Fisman et al. (2007), and Cox et al. (2007). In these last three

papers, the utility is represented by variations of constant elasticity of substitutions (CES), and

there is no kink at the 45-degree line of the (G, H) plane, except in the limit case when d goes to

�1. Therefore, to nest these models, we only need \ = 0, and all other parameters are free.

Although our model contemplates the possibility of upward-slopping indi�erence curves when

H > G, as in Fehr and Schmidt (1999), for simplicity in the characterization of preferences and

the experimental design, we assume all indi�erence curves for deterministic social preferences are

downward slopping. This requires \  min{0, 0̄} (see Proof A.2 to Proposition 3.1 in Appendix

A).

3.1 Model Predictions and Identification

In this subsection, we characterize the properties of the model and its predicted behavior in

four convex choice set environments. The model’s closed-form prediction in each environment

identifies a “slice” of preferences in that a subset of the model’s parameters governs it. Jointly, the

predictions in the four environments identify all parameters. This theoretical analysis is linked to

14For simplicity, we assume that inequality aversion operates in relation to equal payo�s (G = H). This model could
be extended to more general views of what constitutes a fair outcome for a decision-maker.

15In the case of Charness and Rabin (2002) and Cox et al. (2007), our model excludes their reciprocity components.
However, extending our model to incorporate this component is straightforward.
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the design of the experiment, as these four classes of choices correspond to the four groups of tasks

in the experiment, and the analytical representation of the optimal behavior is used to estimate the

parameters structurally at the individual level.

Deterministic Giving

First, consider choices where there is no risk. That is, the DM knows or chooses G and H with

certainty. In this case, all CDFs are degenerate, then ⇡ (�- , �. ) = 3 (G, H) = |Gd � Hd |. Since

inequality occurs with certainty, ex-post and ex-ante motivations cannot be separated, then X

does not play a role in these choices. Furthermore, as discussed above, we can represent the

same deterministic preferences using a utility function that does not depend on W. Specifically,

the preferences represented by the utility function in Equation 2, can also be represented by the

following CES utility with a kink on the 45-degree line (G = H):

D(G, H) = [(0 � B�\)Gd + (0̄ + B�\)Hd]
1
d (6)

where B� = B86=(G�H) and for d < 0. When d = 0, D(G, H) becomes G0�B� \ H 0̄+B� \ .16 As described

above, this utility generalizes most existing models of deterministic social preferences. Next, we

define a choice environment and derive the corresponding prediction governed by parameters 0,

d, and \.

Definition 3.1. Choice Environment: DetGiv
DM must choose a bundle, (G, H), from the set {G, H : < = ?GG + ?HH} for <, ?G , ?H > 0.

Proposition 3.1. DM’s optimal behavior in the choice environment DetGiv satisfies:

G

H

=

min

⇢
max

⇢
1,
?G

?H

0̄ � \
0 + \

�
,

?G

?H

0̄ + \
0 � \

�� 1
d�1

(7)

See Proof A.2 in Appendix A. From this proposition, we can see that the size of the kink at G = H,
lim

G#H |"'( |
lim

G"H |"'( | , is given by (0+\) (0̄+\)
(0̄�\) (0�\) , which is strictly greater than one if and only if \ > 0.

Ex-Post Fair Risks

Now, we consider the class of lotteries that are completely fair or ex-post fair (EPF) in the sense

they yield egalitarian outcomes in every state. Formally, %A [- = . ] = 1, which implies 3 (·) = 0

16Visual comparative statics of the indi�erence curves are presented in Figures 16c, 16d and 16e in Appendix J.
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and ⇡ (·) = 0.17 It is immediate to see that this utility model collapses to Equation 8.

* (!) = 1
W

E�- [GW] (8)

That is, W is the only decision-relevant parameter when risks are ex-post fair. The following

proposition characterizes the DM’s optimal behavior in ex-post fair choice problems, where the

DM must select a portfolio of Arrow securities that pay both agents the same amount in every state.

Definition 3.2. Choice Environment: EPF There are two equally likely states of the world, A and

B. The DM selects a portfolio, (G�, G⌫), of Arrow securities A and B from the set {G�, G⌫ : < =

?�G� + ?⌫G⌫}, for <, ?�, ?⌫ > 0. Either security pays both the DM and the DM’s counterpart

the exact same amount in both states: H� = G� and H⌫ = G⌫.

Proposition 3.2. In the choice environment EPF, DM’s utility-maximizing behavior is given by:

G�

G⌫

=
✓
?�

?⌫

◆ 1
W�1

(9)

when W < 1. If W = 1, GB = 1{?B<?B0 }
<

?B

for B, B0 2 {�, ⌫}.

The proof is immediate.

Ex-Post Unfair (but Ex-Ante Fair) Risks

Next, we concentrate on the class of ex-ante fair and ex-post unfair lotteries. In this case,

according to our notion of ex-ante fairness, the DM’s personal risks (modeled by �- ) and those of

her counterpart (�. ) are the same (�- = �. ). However, the actual realizations of payo�s do not

need to be egalitarian. For tractability, we concentrate on the sub-class where payo�s are perfectly

negatively correlated, and there are only two equally-likely states. That is, their fortunes are always

opposite unless no risk is taken. Then, we must have H� = G⌫ and H⌫ = G�; otherwise, the two

marginal CDFs are not equal.

As we are limiting our analysis to ex-ante fair risks (⇡ = 0) and because the Bernoulli utility

depends only on the outcomes, the parametric model is consistent with EUT in this environment.18

Since in this environment, we have �- = �. and, therefore, ⇡ = 0, our parametric model

obeys EUT.19 Therefore, preferences can be fully represented by the indi�erence map in the space

of state-contingent payo�s for the DM (G�, G⌫). If we also assume weak risk aversion, it can be

17Note, since ex-post equality implies ex-ante equality.
18Our model can deviate from EUT only if 6(·) varies with ⇡. Clearly, when we allow Bernoulli utility functions to

vary across distributions, the model can accommodate deviations from the independence axiom.
19In our parameterization, violations to the independence axiom emerge only if 6(·) varies with ⇡, but in this case,

⇡ is constant.
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shown that the |MRS| in the space of personal payo�s takes the following form almost everywhere

(i.e., outside the loci of G� = G⌫):

|"'( |G�,G⌫ =
✓
G�

G⌫

◆
d�1 +

⇣
G�

G⌫

⌘
(0 � B�\X̄) + (0̄ � B�\X̄)

+

⇣
G�

G⌫

⌘
(0̄ + B�\X̄) + (0 + B�\X̄)

(10)

where B� := sign(G� � G⌫) and

+

✓
G�

G⌫

◆
=

2666664

⇣
G�

G⌫

⌘
d

(0 � B�\X̄) + (0̄ + B�\X̄)⇣
G�

G⌫

⌘
d

(0̄ � B�\X̄) + (0 + B�\X̄)

3777775

W

d
�1

(11)

From this, it follows that there is a convex kink along the 45-degree line given by:

lim
G�#G⌫ |"'( |

lim
G�"G⌫ |"'( | =


1 + 2\ (1 � X)
1 � 2\ (1 � X)

�2

� 1 (12)

Which is strictly greater than one if and only if \ (1 � X) > 0. In words, there is a kink if the DM

exhibits ex-post fairness concerns.20

The following definition and proposition characterize the optimal behavior in the EPU portfolio

choice problem.

Definition 3.3. Choice Environment: EPU Consider two equally likely states, A and B, and two

Arrow securities associated with each state. The DM chooses a portfolio (G�, G⌫) from the set

{G�, G⌫ : < = ?�G� + ?⌫G⌫} for <, ?�, ?⌫ > 0. If state A realizes, security A pays G� to the DM

and pays G⌫ to her counterpart. If state B realizes, security B pays G⌫ to the DM and pays G� to

her counterpart. That is, H� = G⌫, and H⌫ = G�.

Proposition 3.3. (i) The optimal behavior in the choice environment EPU satisfies the following

implicit equation:

G�

G⌫

=

2666664
max

©≠≠
´
min

©≠≠
´
1,
?�

?⌫

+

⇣
G�

G⌫

⌘
(0̄ + \X̄) + (0 + \X̄)

+

⇣
G�

G⌫

⌘
(0 � \X̄) + (0̄ � \X̄)

™ÆÆ
¨
,

?�

?⌫

+

⇣
G�

G⌫

⌘
(0̄ � \X̄) + (0 � \X̄)

+

⇣
G�

G⌫

⌘
(0 + \X̄) + (0̄ + \X̄)

™ÆÆ
¨

3777775

1
d�1

(13)

where + (·) is given by Equation 11.

(ii) For ?�

?⌫

2 [1 � \X̄, 1 + \X̄] the optimal choice is the safe portfolio G� = G⌫.

20See the detail in the Proof to Proposition 3.3 in Appendix A and a depiction of comparative statics in Figures 16a
and 16b, also in the Appendix.
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(iii) If \X̄ = 0 and d = W, Equation 13 becomes Equation 9. The optimal behavior in the EPU

context coincides with the optimal behavior in the EPF context.

See Proof A.3 in Appendix A.

Proposition 3.3 has three parts. The first item describes the optimal portfolio. The second and

third items follow from the first claim and are important characterizations of this portfolio in the

vicinity of the safe choice and away from it. Item 2 states that as the degree of concern for ex-post

inequality, \X̄, increases, so does the size of the kink: the range of prices for which the DM chooses

the safe option (G� = G⌫) is larger. In EPF, instead, there was no kink because we assumed a simple

CRRA form for the basic risk attitudes. If we instead had used disappointment or loss aversion, we

would have also had a kink in the optimal behavior of EPF. Still, the kink in EPU would have been

larger as long as ex-post inequality concerns were present. In the limit, when \X̄ ! 0 (concerns

for ex-post inequality vanish), the kink disappears, and the |MRS| becomes one from the left and

right as in EPF. Item 3 speaks of behavior away from the loci of safe choices. Suppose ex-post

motives vanish (\X̄ = 0). Then the di�erences in optimal behavior between EPU and EPF depend

on the relative strength of social substitution, d, and constant relative risk aversion, W. When they

coincide, Equations 13 becomes the (much simpler) Equation 9. That is, the prediction for the

EPU context coincides with the one for EPF.

Sharing in Chances

We now present and discuss a choice problem in which the DM faces a direct ex-ante fairness

dilemma. The following definition provides a formal description of this context.

Definition 3.4. Choice Environment: SiC
The DM is presented with two fixed, mutually exclusive outcomes � = (G�, H�) and ⌫ =

(G⌫, H⌫). Outcome � gives a higher payo� to the DM and outcome ⌫ to the other agent (G� > G⌫

and H⌫ > H�). In this environment, the DM must choose the probabilities of these two outcomes

(@�, @⌫) such that @� + @⌫ = 1.

Let us denote the chosen probability of outcome A as simply @. In this choice context, it can

be shown that:

* (@) = @F(6�(@)) + (1 � @)F(6⌫ (@)) (14)

where

F(I) = (1/W)IW (15)
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6B (@) = (0Gd
B
+ 0̄Hd

B
� Bd\X̄ |GdB � HdB | � Bd\X⇡ (@))

1
d for B 2 {�, ⌫} (16)

and with

⇡ (@) =Bd (( H̄�d � Hd
�
+ Gd

�
� Ḡ�d)@2 + (Ḡ⌫d � Gd

⌫
+ Hd

⌫
� H̄⌫d) (1 � @)2 (17)

+ (Ḡ�d � Ḡ⌫d) (1 � 2@)2 + B�( H̄⌫d � Ḡ�d))

where H̄⌫ = min(H⌫,max(G�, G⌫, H�)), Ḡ⌫ = max(G⌫,min(G�, H�, H⌫)), H̄� =

max(H�,min(G�, G⌫, H⌫)), Ḡ� = min(G�,max(G⌫, H�, H⌫)), and B� = B86=(H⌫ � G⌫). See detail

in the first part of the proof to Proposition 3.4 in Appendix A.

The predicted behavior of our model says that a DM who is ex-ante fairness-oriented prefers

strict randomization over any of the available sure outcomes in at least some choice problems. The

following proposition formally characterizes optimal behavior in this context.

Proposition 3.4. (i) In the choice environment of sharing in chances (SiC), the DM’s optimal

behavior satisfies the following implicit equation:

@ =

8>>>>><
>>>>>:

0 if*@ (0) < 0

1 if*@ (1) > 0
F (6⌫ (@))�F (6� (@))�F0 (6⌫ (@))60

⌫
(@)

F
0 (6� (@))60

�
(@)�F0 (6⌫ (@))60

⌫
(@) 2 (0, 1) otherwise

(18)

where *@ (·) is the derivative with respect to @ of * (·) given by Equation 14; F(·) is given by

Equation 15 and F0(.) is its derivative; and 6�(@) and 6⌫ (@) are given by Equation 16 and 60
�
(@),

6
0
⌫
(@) are their corresponding derivatives with respect to @.

(ii) If Bd > 0 (Bd < 0) and ⇡ (@)  min{|Ḡ�d� H̄�d |, |Ḡ⌫d� H̄⌫d |} (⇡ (@) � min{|Ḡ�d� H̄�d |, |Ḡ⌫d�
H̄⌫

d |}) then* (@) > min{* (�),* (⌫)} for all @ in (0,1).

(iii) If \X = 0, the DM obeys EUT.

See Proof A.4 in Appendix A.

The proposition states that if \X > 0, there will be some choice problems in which the DM

strictly prefers randomization over either outcome A or B with certainty (0 < @
⇤
< 1). The

first item provides a condition when preferences are di�erentiable. The second item provides a

geometric condition that guarantees the local quasi concavity of preferences over social outcomes–

ex-ante fairness preferences. The condition is intuitive, as long as the mixture over social events

A and B does not generate more ex ante unfairness than ex post fairness, an ex ante oriented DM

must strictly prefer to randomize their choices. Otherwise, as stated in the third item, \X = 0 will

imply 6B (.) is constant with respect to @. Then,* (@) is strictly linear with respect to @, and utility
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is maximized at either @ = 0 or @ = 1 everywhere except under indi�erence between A and B.

3.2 An Alternative Parametrization

Consider the following alternative decision utility in the lottery space:

* (!) = X0D(E[G],E[H]) + (1 � X0)E[D(G, H)] (19)

where the expectation is taken with respect to the joint CDF �- ,. and D(.) is the utility function

proposed in Fehr and Schmidt (1999) (the FS model) displayed in Equation 5.

This is the Expected Inequality Aversion (EIA) model that was introduced by Fudenberg

and Levine (2012) and axiomatized and named bySaito (2013). The parameter X0 has the same

interpretation as our parametric model: it represents the relative importance the individual gives

to ex-ante fairness relative to overall fairness considerations. As long as X0 2 (0, 1), this model is

consistent with ex-post and ex-ante fairness concerns. However, the underlying FS model gives the

EIA model unrealistic comparative statics to changes in the price of giving and makes it di�cult

to accommodate risk attitudes. Following the discussion in López Vargas (2015), we propose a

generalized EIA (henceforth GEIA). Specifically, we replace the underlying FS utility function

with a more flexible form given in Equation 20, which also nests the FS model.

D(G, H) = W�1 ⇥
0G
d + 0̄Hd � Bd\ |Gd � Hd |

⇤ W

d

. (20)

For comparability, we use the same Greek letters in this model as in our model since their

interpretations are roughly parallel. These Greek letters, however, are associated with our model

everywhere else in the paper beyond this sub-section.

Interestingly, the GEIA model can be seen as an instance of our general framework in Equation

1, with, [(?: , 6:):] =
Õ
:
?:6: and 6[G, H, �- , �. ] = (1 � X0)D(G, H) + X0D(E[G],E[H]) for D(.)

given by Equation 20.21 However, the GEIA model does not satisfy the separating Assumption

1. To see this, notice that for lotteries where %A [G = H] = 1 we have 6[G, G, �- , �- ] = (1 �
X
0) GW
W

+ X0 (E[G ])
W

W
< G. In sum, in the GEIA model, preferences cannot be disentangled in the

sense of Epstein-Zin. Even when we shut down all social considerations, the social parameter X0

still influences the risk attitudes. Further, the specifics of how GEIA entangles risk attitudes and

other-regarding preferences imply a testable prediction: more ex-ante fairness-oriented individuals

(higher X0) will exhibit higher risk tolerance. We present a thorough study of this model in

Appendix I, where we provide a formal expression of the ideas discussed above, an empirical test

of its prediction, and an assessment of its predictive power.

21Admittedly, this requires extending the definition of our framework to allow functional ⇡ (·) to be a more general
mapping of the marginal CDFs.
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4 Experiment Design

We designed and deployed an experiment implementing the four choice environments studied in

the theory section. We collect numerous decisions per subject using graphical interfaces. The

method allows us to collect a larger number of choices than standard form-based elicitation, and

the quality of the decisions –as measured by common rationality notions– is comparable with prior

studies. The detailed view the experiment provides on individuals’ behavior makes it possible to

(i) measure more accurately the prevalence of ex-post and ex-ante fairness motives in a sample and

(ii) conduct a structural, individual analysis identifying all parameters of the model and therefore,

characterizing subjects’ heterogeneity according to their five elementary attitudes. The detailed

choice data for each participant also allows us to contrast our model’s predictive power with

alternative models. We first describe the design of the choice tasks deployed for each environment.

Then, we formulate three broad hypotheses and document the rest of the experimental procedures.

4.1 Choice Task Design

In each session of the experiment, an even number of participants are anonymously paired with

one another. Then subjects make multiple decisions in each of the four choice environments we

study. The order in which the environments are presented and the order of the choice sets within

each environment are randomized. At the end of the session, the computer randomly chooses one

member of each pair and calculates payo�s according to her decisions.

Deterministic Giving (DetGiv)

This is the implementation of the choice environment DetGiv or deterministic giving where deter-

ministic other-regarding preferences are elicited in dictator-like decisions varying the budget and

the prices of giving. This environment has been studied previously Andreoni and Miller (2002),

Charness and Rabin (2002), Fisman et al. (2007), among others. Formally, in each round of this

environment, a subject is asked to choose the allocation (G, H) of payo� for themselves and their

partner from those satisfying a budget constraint: ?HH + ?GG = <. Participants made choices

in 50 decision rounds of this kind, where, across rounds, the price of giving ?H/?G and the size

of the budget < varied. The slopes of the budget lines change in steps of 5%, 10%, and 20%,

with smaller steps around price equality. The use of small steps around the unit price ratio helps

with the identification of individuals’ inequality aversion (the strength of the kink at the 45-degree

line). The graphical interface is shown in Figure 8b in Appendix B. The set of 50 budget con-

straints (?G/?H ,<) used in the experiment is represented in Figure 1 and listed in Table A3 of the

Appendix. The predicted behavior is characterized in Proposition 3.1.
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Figure 1: All budget constraints for EPF, EPU, and DetGiv. We designed these budgets to have a
wide range of slopes systematically spaced on the logarithm scale. We did so because, in the three tasks,
the predictions are piece-wise linear or near-linear (implicit or explicit) functions of the ;=(?G/?H) for
DetGiv and ;=(?�/?⌫) in EPF and EPU. There are four subgroups of budget lines (BLs). Black BLs pass
through (25, 25), and ;=(?1/?2) changes in steps of 0.05 if ;=(?1/?2) 2 [�0.2, 0.2], and in steps of 0.1 if
;=(?1/?2) 2 [�1.1,�0.2] [ [0.2, 1.1]. Blue BLs pass through (35, 35), and ;=(?1/?2) changes in steps
of 0.2 if ;=(?1/?2) 2 [�0.6, 0.6]. Green BLs pass through (100, 0), and ;=(?1/?2) changes in steps of
0.2 if ;=(?1/?2) 2 [�1.6,�0.2]. Red BLs pass through (0, 100), and ;=(?1/?2) changes in steps of 0.2 if
;=(?1/?2) 2 [0.2, 1.6]. In EPF and EPU, ?1/?2 ⌘ ?�/?⌫. In DetGiv ?1/?2 ⌘ ?G/?H .

Ex-Post Fair Risks (EPF)

The implementation of the choice environment Ex-Post Fair (EPF) in an experimental setting is

novel and elicits risk attitudes free from inequality concerns. The participant selects a portfolio

of risky assets that pay her and their counterpart the same amount in every state of the world.

Specifically, there are two equally likely states of Nature, A and B, and the decision maker selects

a bundle (G�, G⌫), of securities A and B subject to a budget constraint < = ?�G� + ?⌫G⌫. <

represents the participant’s income in the round, and ?� (?⌫) represents the security A (B) price.

Security A (B) pays the decision maker and her counterpart G� (G⌫) if state A (B) happens. In

short, HB = GB for B 2 {�, ⌫}. Decision makers in the experiment face 50 tasks of this kind, where

we vary the round income < and the relative prices ?�/?⌫ across decision rounds.

The graphical interface is shown in Figure 7a in Appendix B. The set of 50 budget constraints

(?G/?H ,<) used in the experiment is represented in Figure 1 and listed in Table A3 of the Appendix.

The predicted behavior is characterized in Proposition 3.2.
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Ex-Post Unfair Risks (EPU)

This is the implementation of the choice environment with ex-post unfair risks (EPU), and it is also

a novel task in experimental settings. This environment aims to identify the strength of ex-post

fairness concerns by shutting down all ex-ante inequality concerns (setting �- = �. ). Everything

is the same as in the EPF environment, except now the luck of the two agents is reversed. Suppose

the participant chooses a portfolio (G�, G⌫). If state A realizes, the decision maker receives G�,

and her counterpart receives G⌫. Similarly, if state B realizes, the decision maker receives G⌫,

and her counterpart receives G�. In short, H� = G⌫ and H⌫ = G�. Decision makers also face 50

tasks of this kind, varying income < and the relative prices ?�/?⌫ across decision rounds. Since

the ex-post fairness behavior is identified by comparing choices in this environment and EPF, the

budgets used for this EPU environment are the same used in the EPF environment.

The graphical interface is shown in Figure 7b in Appendix B. The set of 50 budget constraints

(?G/?H ,<) used in the experiment is represented in Figure 1 and listed in Table A3 of the Appendix.

The predicted behavior is characterized in Proposition 3.3.

Sharing in Chances (SiC)

This task is the implementation of the Sharing in Chances (SiC) choice environment, also known

as giving in probabilities. This environment elicits ex-ante fairness motives directly. Each decision

round of this task type presents the DM with two fixed, mutually exclusive (materially undominated)

outcomes, � = (G�, H�) and ⌫ = (G⌫, H⌫). Without relevant loss of generality, we concentrate

on cases where DM’s payo� is always higher in outcome A, while her partner’s payo� is higher

in outcome B (G� > G⌫ and H� < H⌫). For example, � = (5, 85) and ⌫ = (85, 5). Participants

are asked to allocate probabilities between the two fixed outcomes. Formally, for two given

outcomes (G�, H�) and (G⌫, H⌫), each participant is asked to choose a lottery from this set:

{@ (G�, H�) + (1 � @) (G⌫, H⌫) : @ 2 [0, 1]}. Participants in the experiment face 28 decision

rounds of this type. The list of outcomes is depicted in Figure 9 and listed in Table A5 in

Appendix C . The graphical interface is displayed in Figure 8a of the Appendix B.

4.2 Broad Predictions

Our experiment is designed to facilitate structural analysis at the individual level. However, the

model explains important behavioral patterns that we conjecture are prevalent in the population

that previous experiments did not measure properly. Consequently, we formulate broad hypotheses

regarding these conducts. We also test the broad implication of the GEIA model. Specifically, the

first two hypotheses below are validations of our model, while Hypothesis 3 is a broad prediction

of the GEIA model.

21

Electronic copy available at: https://ssrn.com/abstract=4319590



H1: A majority of participants exhibit ex-post fairness-seeking behavior: they bear more risk in

the EPF environment than in the EPU.

This hypothesis emerges from an implication of Propositions 3.2 and 3.3: when people

exhibit ex-post motives \ (1� X) > 0, they stick more to the safe choices in EPU than in EPF

(G� = G⌫). Away from the G� = G⌫ line, the degree of risk tolerance depends on the relative

sizes of W and d. We conjecture the net e�ect will be such that there is more tolerance to

risks in EPF than in EPU around the kink and away from it.22 We argue that prior studies

were not exhaustive in measuring risk bearing in a su�ciently wide range of risk-return

situations as our experiment.

H2: A majority of people exhibit ex-ante fairness-seeking behavior.

We argue that prior experiments (Krawczyk and Le Lec, 2010; Brock et al., 2013, e.g.) were

not properly designed to assess the extent to which people seek ex-ante fairness since the set

choices presented in their studies were limited. Our experiment presents subjects with one

order of magnitude more choices, with a much broader range of incentives. A more precise

experiment, like ours, will yield a clearer picture of the prevalence of ex-ante equity motives.

And we hypothesize that the actual prevalence is larger than in previous experiments.23

H3: Individuals with higher ex-ante fairness motivations (measured by frequent interior choices

in the sharing in chances environment (SiC) will tolerate more risk. That is, the DM exhibits

behavior closer to risk neutrality.

This is a broad prediction of the alternative model (the GEIA model), by which the ex-ante

fairness motives are necessarily negatively correlated with risk aversion. See Proposition

I.1 in Appendix I.

Regarding the structural estimation, we hypothesized that the individual evidence is consistent

with Propositions 3.1, 3.2, 3.3, 3.4. Finally, we hypothesize that our proposed model predicts

observed behavior more accurately than the GEIA.

4.3 Experiment Procedures

We presented participants with 50 decisions in each of the first three choice environments (DetGiv,

EPF, and EPU). In the fourth environment, Sharing in Chances (SiC), subjects were presented

with 28 decision problems. The order of choice environments was randomized across sessions.

Each person received the budget lines in random order, independently from the order presented to

other participants. The experiment software was developed at the University of California Santa

22This also implies that holding the marginal CDFs equal across players, there is a preference for positively correlated
risks over negatively correlated risks.

23Naturally, we advise caution regarding the corresponding results since they are from a di�erent subject pool.
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Cruz LEEPS Lab, using oTree (Chen et al., 2016). The experiment was conducted online at

Universidad del Pacífico’s E2Lab (Lima). A total of 158 subjects participated. At the beginning

of the session, experiment instructions were provided on the computer screen and read aloud.

Instructions were extensively discussed and piloted (with students and colleagues) to balance

clarity and length. Instruction reading took approximately 15 to 20 minutes. The on-screen

instruction page of every choice environment included an interactive trial of the decision box with

the explicit message that those choices did not have real consequences for their payo�s. Players

were not allowed to communicate with each other, nor did they learn the identity or characteristics

of others. Session earnings were based on a randomly chosen decision and payments followed the

standard confidential procedures.

5 Results

In this section, we present the results of the experiment. We begin with a descriptive analysis,

followed by testing the models’ broad or aggregate predictions. We then turn to the structural and

individual analysis by fitting the proposed parametric model. Last, we carry out a test of predictive

power.

5.1 Descriptive Analysis

Deterministic Giving (DetGiv)

As described in sub-section 4.1, in each decision round, we present the DM with a budget line on

the two-dimensional space of DM’s payo� (G) and their partner’s payo� (H). Then, the DM must

choose her preferred bundle (G, H). The model’s prediction for this task is in sub-sections 3.1.

Figure 2a depicts the average relative demand (G/H, DM’s payo� over partner’s payo�) as a

function of the relative prices (?G/?H); both log-transformed. A higher G/H ratio is a more selfish

choice. The relative price indicates how much the DM can increase their partner’s payo� if they

reduce their payo� by one currency unit – i.e. the social benefit of giving one dollar. As expected,

the relative demand decreases (DMs give more to their partners) as the social benefit of giving

increases. However, as reported in previous papers, most subjects are not impartial but imperfectly

selfish: they give themselves most of the available resources: and the average ;=(G/H) is clearly

above zero (the equality level). Still, a sizable share of choices is egalitarian. Figure 2b presents

the share of egalitarian decisions against the ratio of prices (in logs). In general, when the social

benefit of giving one currency unit is low (?G/?H < 1), the share of egalitarian choices is low but

rises as the social benefit of giving goes up, with a sharp increase at the point in which the benefit

of giving to self and the other is the same, surpassing 20%. When the social benefit of giving is

high (?G/?H > 1), the share of egalitarian choices is higher and remains around 15%.
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(a) Ratio of the DM’s and partner’s payo�s (b) Share of egalitarian choices

Figure 2: Behavior under Deterministic giving. Panel(a) plots the ratio of ;=( G
H
) against ;=( ?G

?H

). We
impute G

H
= 0.001 when G = 0,and G

H
= 1000 when H = 0. Panel (b) plots the share of egalitarian choices.

A choice is considered egalitarian when the di�erence between the DM’s payo� and their partner’s is 2 or
less.

Ex-Post Fair (EPF) and Ex-Post Unfair (EPU) Risks

The experimental tasks for ex-post fair (EPF) and ex-post unfair (EPU) risk consist of choosing

a portfolio of securities whose outcomes are pairs of payo�s for the DM and their counterpart.

In EPF, risks are completely fair (there is equality in every state), and in EPU, risks are only

ex-ante fair (�- = �. ) but ex-post unfair. We describe these tasks and their models predictions in

sub-sections 3.1 and 4.1.

We use four measures to characterize participants’ behavior and inspect how those change with

the securities price ratios, ?�/?⌫. As the price ratio moves away from one, the opportunity for

getting a higher return by taking more risks increases. Although we presented choice problems

with price rations below and above one, for ease of exposition, we transformed the data so that

security A always has a lower expected return than security B (i.e., ?� � ?⌫). In the transformed

data, the higher the ratio ?�/?⌫, the higher the opportunity of getting a high return (and risk) from

buying more security B.24 The four metrics allow us to describe behavior in three margins where

they might have changed: the prevalence of safe choices (kink choices), the responsiveness along

the budget lines, and the incidence of high risk-taking (corner choices).

Figure 3 presents the central tendency choices for the four metrics. In Panel (a), we plot the

median ratio of relative security holdings, G�/G⌫, against the price ratio. Since a ratio of one

means that the choice is safe (no risk is taken), the farther away choices are from one, the more

risks the median individual takes. As expected, the more attractive security B becomes relative to

A, the lower the relative demand G�/G⌫.

More importantly, EPF tasks generally elicit more risk tolerance than EPU, which is consistent

24We do not find evidence of systematic asymmetry in choices with respect to the name of the assets, A and B.
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with Hypothesis 1. Note that the more striking di�erence in behavior comes from the median

participant sticking to the safe choice (G�/G⌫ = 1) only under EPU and for a wide range of relative

prices. Our model predicts this as the main behavioral di�erence between EPF and EPU.

In Panel (b), we present a nonparametric measure of risk tolerance defined as the distance,

along the budget line, from the safe choice to the chosen portfolio as a proportion of the rational

segment of the budget line.25 Again, the median risk tolerance is higher under EPF than under

EPU for all price ratios.

In Panel (c), we display the relative frequency of safe choice –i.e., G� = G⌫ approximately.26

The share of safe choices increases as the reward for risk-taking decreases (i.e., as the price ratio

approaches one from the right). More importantly, across all price ratios, the share of safe choices

is much higher under EPU than under EPF. Overall, there are 51% more safe choices in EPU than

in EPF.

We also inspect whether there is a di�erent behavior in terms of high risk-taking. In Panel (d),

we show the percentage of corner choices –i.e., cases where the participant only purchased one

asset, buying only the riskiest / highest return available bundle.27 As theory predicts, we observe a

meager percentage of corner choices for price ratios close to one, which means very few subjects

(<5%) are almost perfectly risk neutral. As the return of taking risks increases (the price ratio

increases), the incidence of corners choices increases in both treatments. This increase is slightly

faster in EPF, although the evidence is mild as the confidence intervals for single values of relative

prices overlap. When the relative attractiveness of security B is substantial (?�/?⌫ is large),

almost one in five people chose the corner regardless of the treatment. In sum, the di�erence in

high-risk behavior is mild, mainly because only a small share of subjects are close to being risk

neutral.

Overall, we find strong evidence of divergent behavior between EPF and EPU environments

in the direction consistent with Hypothesis 1. These di�erences between EPU and EPF behavior

come mainly from a higher incidence of safe choices in EPU and higher responsiveness to return

increases in EPF relative to EPU.

Sharing in Chances (SiC)

Each round of the sharing in chances (SiC) environment presents the DM with two mutually exclu-

sive social outcomes, � and ⌫: (G�, H�) and (G⌫, H⌫). Then, the DM must decide their preferred

probabilities for the outcomes so that they add up to one. When people choose probabilities

25The rational segment of a budget line goes from the safe choice (G
�
= G⌫) to the largest intercept. We call it the

“rational segment” because choices outside this segment violate first-order stochastic dominance.
26We define safe choice as those |G

�
� G⌫ |  2 ECUs.

27Since the interface is graphical, we need an operational definition of corner choices. We classify a choice as a
corner if the distance from the chosen bundle to the nearest intercept is less than 2 ECUs.

25

Electronic copy available at: https://ssrn.com/abstract=4319590



(a) Ratio of own payo�s in states � and ⌫ (b) Nonparametric risk tolerance measure

(c) Share of safe choices (d) Share of corner solutions

Figure 3: Measures of Risk-Taking under EPF and EPU. The figure plots four di�erent person-choice
level measures of risk-taking or avoidance against the price ratio, ?�/?⌫ (in logarithmic scale in all panels).
To take advantage of the symmetric probabilities, we transform the data so that security A always has a
lower expected return than security B (i.e., ?� � ?⌫). That is, if ?� > ?⌫, we swapped all labels A and
B in prices and choices. Panel (a) shows the median ratio of relative security holdings, G�/G⌫ (logarithmic
scale). We impute G�/G⌫ = 0.001 when G� = 0 and G�/G⌫ = 1000 when G⌫ = 0. Panel (b) presents
the median of a nonparametric measure of risk tolerance defined as the distance, from the chosen security
bundle to the safe choice as a proportion of the rational segment of the budget line (the bundles between the
safe choice, G� = G⌫, and the largest intercept). Panel (c) displays the relative frequency of safe choices–i.e.,
those in which |G� � G⌫ |  2 ECUs. Panel (d) shows the relative frequency of corner choices–i.e., those in
which the distance, along the budget line, from the chosen security bundle to the nearest intercept is less
than 2 ECUs. All statistics in all panels include the corresponding 95% confidence intervals.
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away from zero and one, we say they exhibit ex-ante fairness-seeking behavior or preference for

social randomization. The description of the deployed tasks and the theoretical predictions are in

sub-sections 4.1 and 3.1, respectively. In these tasks, outcome A gives a material advantage to the

DM, and outcome B to the DM’s counterpart (i.e., G� > H� and G⌫ > H⌫). For that reason, we use
H⌫�H�
G��G⌫ as a measure of the attractiveness of outcome B. This ratio represents the expected gain for

the DM’s counterpart relative to the expected DM’s loss when we move 1% chance from outcome

A to outcome B.

In Figure 4a, we show how the average person assigns a higher probability to outcome B as

this outcome becomes more attractive. For example, when the marginal relative gain equals two,

the average person assigns a probability of 0.25 to outcome B. Although interesting, this pattern

does not necessarily imply people are motivated by ex-ante fairness, as it could still be generated

by individuals choosing only A or B with certainty. That is why, in Figures 4b and 4c, we display

finer data showing that most people consistently choose interior probabilities –exhibiting ex-ante

fairness behavior. In particular, Figure 4b depicts the empirical CDF of %A [⌫] for each of the

28 decision rounds. Notably, in most decisions, at least 50% of the people chose non-degenerate

probabilities. If we count the number of people with consistent independence (EUT) violations, we

realize that it is more than 60% of the people.28 This figure also shows that people respond to an

increased attractiveness of outcome B (as represented by a higher H⌫�H�
G��G⌫ ) by a higher willingness

to choose a %A [⌫] higher than 0% and closer to 100%.

Similarly, the bars in Figure 4c show the share of subjects that chose at least as many inner prob-

abilities as indicated by the x-axis. Lighter bars define inner probabilities as 5%  %A [⌫]  95%.

Darker bars define it as 10%  %A [⌫]  90%. The figure shows that most subjects consistently

depart from EUT in the ex-ante-fairness-seeking sense. Even with a highly conservative assump-

tion that a EUT-behaved agent can have up to four indi�erences29 given the SiC choice tasks we

deployed, we still have that almost 70% of all subjects select five or more inner probabilities.

Approximately 60% choose inner probabilities in at least half of their decisions. This novel result

is one of the main contributions of our paper.

Prior literature, Brock et al. (2013) and Krawczyk and Le Lec (2010), argued that less than

30% of subjects exhibited ex-ante-oriented behavior. However, those studies presented subjects

with insu�cient choice contexts, and we argue that led to an underestimation of the prevalence of

this behavior. For example, mostly selfish individuals only give positive probabilities when the

28This slightly depends on how demanding we are in the conditions to label a DM as a “consistent violator” of EUT.
For example, someone with a unique non-degenerate probability choice should not be labeled as ex-ante fairness-seeking
since that choice could be a product of indi�erence. Also, how far from 0 and 1 can be considered a non-degenerate
probability? We use two conservative thresholds, 5% and 10%.

29Note in Figure 9 that we set four sub-sets of choices for the SiC environment. Tasks within each sub-set are
constructed so there can be a single indi�erence among them. That is why having four randomizations is already a
conservative number for the maximum number of deviations from EUT.

27

Electronic copy available at: https://ssrn.com/abstract=4319590



attractiveness of outcome B is high, a region of choice context that prior studies did not explore.

5.2 Testing Broad Predictions

We formally test the hypotheses presented in Section 4.2. We find evidence favoring the two main

hypotheses 1 and 2.

Result 1: People exhibit strong ex-post fairness attitudes. Participants bear more risk in the

EPF than in the EPU task. This is mainly driven by more frequent choices of the safe choice

in EPU.

First, we test Hypothesis 1, which states that people are more tolerant of risks when payo�s are

equal ex-post (state-by-state) than when there is ex-post inequality. We test this by comparing

the empirical CDF of the non-parametric risk tolerance measure under EPU and EPF tasks.

The analysis shows that subjects bear more risk under EPF than under EPU (See Figure 10 in

Appendix E). We test whether the two distributions were equal using a standard Kolmogorov

Smirnov (KS) equality-of-distributions test and reject the null hypothesis that the distribution of

risk tolerance under EPF has lower values than under EPF (p-value=.0099). Furthermore, we

perform a regression at the individual level, where the risk tolerance measure under EPU is the

dependent variable, and the same measure under EPF is the independent variable. We then test

whether the estimated constant is zero and the estimated coe�cient is one. This hypothesis is

rejected at the 1% and 5% significance level for 84.18% and 95.57% of participants, respectively.

That is, nearly all individuals behave di�erently in the two environments EPU and EPF. Our

experimental evidence provides strong evidence in favor of Hypothesis 1, yielding our first broad

result.

Result 2: Between 50% and 70% of participants consistently exhibit ex-ante fairness-seeking

behavior.

Our second hypothesis states that a majority of people exhibit ex-ante fairness-seeking behavior.

We argued that the prevalence of this behavior was not correctly measured in the extant literature

because subjects were given a limited set of choices where this trait could emerge. As conjectured,

we find that when we present people with a richer set of ex-ante dilemmas, most display ex-ante

fairness-seeking behavior, even under conservative classifications.

If participants’ behavior were to satisfy EUT, their CDF of chosen probabilities in the SiC

task would look like a step function. We use that fact to formally compare the distribution of

actual choices of each person (the individual empirical CDF) against each possible theoretical

(step-function-type) CDF. There are 29 possible theoretical CDFs since we have 28 choices in SiC
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(a) Chosen %A [⌫] (b) CDF of chosen %A [⌫]

(c) Share of subjects with at least as many inner
%A [⌫]

Figure 4: Behavior under Sharing in Chances. Panel (a) plots the average %A [⌫] at each level of
H⌫�H�
G��G⌫ , our measure of the relative desirability of outcome B (see text for details). We also include the 95%
confidence interval. Panel (b) shows the CDF of the chosen %A [⌫] for each of the 28 decision tasks under
SiC. We categorize the rounds into three groups, each coded with a di�erent color. The 22 purple functions
correspond to rounds where the DM and their partner receive di�erent payo�s in either outcome (see list of
outcomes in Appendix C). In the three green functions, both players get the same payo� (25) in outcome
B; and in the three orange lines they get the same payo� (25) in outcome A. In all cases, a darker line
indicates a context with a higher desirability of outcome B, according to our measure. Each bar in Panel
(c) shows the share of subjects that chose at least as many inner probabilities as indicated in the x-axis. For
each possible number, we plot two overlayed bars: the lighter (darker) one corresponds to a less (more)
demanding definition of inner probability, as detailed in the graph’s legend.

29

Electronic copy available at: https://ssrn.com/abstract=4319590



tasks. We use a demanding standard to classify a subject as exhibiting ex-ante fairness attitudes:

we do so when we reject all 29 contrasts with each of the possible theoretical distributions. We

find that at least 53% of people consistently violate EUT in the ex-ante fairness-seeking sense.30

Result 3: Peoples’ ex-ante fairness-seeking behavior is uncorrelated with their degree of risk

tolerance.

We now turn to hypothesis 3. As stated above, the GEIA model predicts that more ex-ante-oriented

individuals will also be more tolerant of risk. We define non-parametric, individual-level measures

of ex-ante fairness concerns using the choices made in the SiC environment. In the first measure,

we use the sum of the distances between the chosen probability for outcome B (that is, the outcome

that favors the DM’s partner) and the nearest extreme probability (min{%A [⌫], 1 � %A [⌫]}). In

the second measure, we use the number of choices where %A [⌫] 2 [.05, .95]. For the model-

free measure of risk tolerance, we use the non-parametric measure of risk tolerance described

in the previous subsection (the distance from the perfectly safe portfolio to the actual choice as

a proportion of the rational segment of each budget line). Then, we take the average of those

proportions. We use data at the individual level to regress the risk tolerance measure against

the measure of ex-ante fairness concern. We find no evidence in favor of the GEIA model’s

predicted correlation between these measures (coe�cient �.000469, p-value = 0.381, see Figure

11 in Appendix E).

5.3 Structural Individual Analysis

In this section, the main analysis, we take advantage of the large number of decisions per person

(178 choices) to characterize their attitudes towards risks and others in detail and disentangle their

motivations. To do so, we fit our model to each person that satisfies a rationality filter. We test

whether participants’ choices comply with rationality in EPF, EPU, and DetGiv. There is ex-ante

fairness in the first two, and in the last one, there is no uncertainty. Therefore, in all those cases, the

standard model (with rational, continuous preferences and independence) applies, and preferences

can be represented by a continuous (Bernoulli) utility function. Specifically, we measure the

extent of violations to the Generalized Axiom of Revealed Preferences (GARP) through Afriat’s

critical cost e�ciency index (CCEI) (Afriat, 1972). The CCEI is bounded between 0 and 1, where

1 reflects perfect satisfaction of GARP. Following Choi et al. (2007); Fisman et al. (2007), we

establish a threshold of minimum rationality using a distribution of CCEI based on a sample of

10,000 synthetic agents whose choices are randomly distributed along the budget line (uniformly).

30We repeated this test allowing for inner probabilities in the “switching point” to account for the possibility of
indi�erence. We obtain similar results. We also conducted more stringent tests, where we isolated the set of choices
where under the null hypothesis of EUT behavior, subjects could have at most one indi�erence and, therefore, only one
inner probability. Again we obtain qualitatively similar results.
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We use a threshold of 0.7 since only 10% of random subjects pass this level. Of the 158 subjects,

118 have a CCEI score above the threshold in all three sets of tasks. Figure 12 in Appendix F

shows the CCEI distributions for actual participants and those of the synthetic, random agent.

With this rational sub-sample, we jointly estimate the five parameters for each subject using

their choices in all four choice environments. That is we use the 178 choices of each participant

in all four environments to identify the five parameters of the model. We employ an ad-hoc

implementation of minimum-distance estimators that minimizes the individual’s weighted sum of

absolute prediction errors across rounds of tasks. We use absolute prediction error to reduce the

influence of outlier choices and mistakes. The Predictions for each decision round were generated

using the first-order conditions presented in subsection 3.1 (in Equations 7, 9 and 13 for the DetGiv,

EPF, and EPU, respectively) except for the SiC for which we maximize the utility on the flight.31,32

Table 1 and Figure 5 summarize the distributions of estimated parameters. We present our

results using the appropriate interpretable transformation of the parameters and provide the per-

centiles 3, 10, 25, 33, 50, 66, 75, 90, and 97 in each case. Let us first inspect our basic risk attitude

parameter, W. We transform it into (1 � W) 2 [0,1) so it can be interpreted directly as the relative

risk aversion coe�cient for ex-post fair lotteries. The median subject exhibits an Arrow-Pratt

measure (1 � W) of 1.7. Also, we find substantial heterogeneity as 50% of subjects are in the

[0.7, 11.06] range.

Regarding the selfishness coe�cient, 0, this can take any value between zero and one, 0.5 if

the person is impartial, and one if they are fully selfish. As expected, we only find people with

0 � 0.5. The distribution shows two modes (around 0.5 and 1), with the median subject around

0.75.33

Parameter d is transformed into the constant elasticity of social substitution, ESS = 1
1�d 2

(0,1]. The closer to zero (infinity), the stronger (milder) the convexity of the indi�erence curves

in deterministic giving. Intuitively, EES is a measure of inequality tolerance away from the

egalitarian outcome in deterministic contexts. The median ESS equals 1.39, and 50% of subjects

are in the [0.4, 6.87] range.

Let us now examine our main parameters. \ measures the degree of overall inequality aversion.

31Due to homotheticity, in DetGiv, EPF, and EPU, we can use a ratio (G/H or G
�
/G⌫) as the endogenous variable.

During the experiment, subjects could choose bundles where the numerator or denominator might equal zero. Following
Choi et al. (2007), we set the ratios of such extreme bundles as equal to l = 0.001 when the numerator is equal to
zero, and l�1 = 1000 when the denominator is equal to zero; after applying the logarithmic function, these become
approximately -6.908 and 6.908, respectively. For consistency, any predicted value in these three tasks that were smaller
(larger) than l (l�1) was set equal to the corresponding lower or upper limit. Our results are robust to di�erent values
of l.

32We estimate the model using data from all four tasks. Then, no obvious relative weight is given to errors from
di�erent tasks. For that reason, we let the weights vary across people and set up a procedure that finds the best weight
for each person. See Appendix G for details.

33If there is no inequality aversion, this median level of selfishness means that the deterministic MRS at the 45-degree
line equals 3.
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Table 1: Distribution of Elementary Attitudes

Parameter
Percentile

3 10 25 33 50 66 75 90 97

Relative risk aversion
1 � W 0.007 0.209 0.695 0.989 1.698 8.382 11.064 16.977 21.748

Selfishness
0 0.500 0.522 0.592 0.636 0.754 0.891 0.928 0.987 1.000

Elasticity of social substitution
1/(1 � d) 0.116 0.312 0.483 0.691 1.390 2.561 6.873 209.0 2,318

Inequality aversion
\ 0.000 0.002 0.030 0.052 0.114 0.227 0.265 0.408 0.487
\/0 0.000 0.002 0.033 0.054 0.156 0.328 0.412 0.760 0.970

Kink in deterministic social preferences at G = H
(0+\) (0̄+\)
(0̄�\) (0�\) 1.027 1.312 2.725 4.988 21.81 82.51 307.2 5,851 36⇥107

Measures of ex-ante inequality concerns
X 0.000 0.003 0.033 0.072 0.209 0.557 0.770 0.970 0.999
X if \ > 0.01 0.000 0.002 0.028 0.047 0.172 0.527 0.799 0.979 0.999
\X 0.000 0.000 0.001 0.002 0.009 0.031 0.083 0.224 0.297
\X/0 0.000 0.000 0.001 0.003 0.010 0.047 0.147 0.306 0.568

Measures of ex-post inequality concerns
1 � X 0.001 0.030 0.230 0.428 0.791 0.922 0.967 0.997 1.000
1 � X if \ > 0.01 0.001 0.021 0.201 0.428 0.828 0.936 0.972 0.998 1.000
\ (1 � X) 0.000 0.000 0.006 0.013 0.045 0.091 0.150 0.361 0.436
\ (1 � X)/0 0.000 0.000 0.007 0.015 0.053 0.124 0.253 0.722 0.857

Kink in ex-post unfair lotteries at G� = G⌫h
1+2\ (1�X)
1�2\ (1�X)

i2
1.000 1.001 1.045 1.109 1.439 2.084 3.454 38.38 210.8

Notes: The table reports the results for the 118 rational subjects. All values have been rounded to the third
decimal. For \ and X, we also report the results for the sub-sample of rational subjects with non-negligible
inequality aversion (\ > 0.01, = = 99).

Since we assume indi�erence curves for deterministic social preferences are downward sloped (see

Section 3), \ can only take values between 0 and 0.5. Approximately 80% of people (99/118)

exhibit non-negligible positive values (\ > 0.01) for this coe�cient, and the median subject exhibits
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\ = 0.11. That is, the vast majority of subjects do exhibit inequality concerns. Because the scale

of deterministic inequality is in the same scale of personal payo� (Gd), we can interpret \/0 as

the strength of inequality aversion in relation to selfish motives. When we use this transformation,

the median subject exhibits a ratio of 0.15. Finally, we can compute the strength of the kink

in deterministic choices defined as the MRS above the 45-degree line over the MRS below the

45-degree line. We find that although \ is only 15% of parameter 0, for the media subject, still

generates a substantial kink – for most people, the indi�erence curves above G = H are near vertical.

The median kink is 21.81, and for more than 3/4 of participants, the kink is above 2.7.

Our model can distinguish whether inequality concerns are ex-ante or ex-post concerns through

the parameter X, which measures the relative weight of ex-ante fairness motives among individuals

who exhibit inequality aversion. Over 60% of subjects exhibit clear ex-ante motives X > 0.1, and

one-third give a higher weight to ex-ante inequality than ex-post (X > 0.5). The median subject

exhibit a X = 0.21. Therefore, according to this measure, ex-post concerns are more important than

ex-ante. Since this weight does not matter when \ = 0, we also report in the same table the full size

of the ex-ante motives, \X, normalized by the selfishness parameter 0. This transformation, \X/0,

has a median of 0.01. However, there is important heterogeneity: 25% of participants exhibit a

value of 0.14 or higher measure for this measure.

Ex-post inequality concerns are captured by the complementary weight (1 � X). Participants

exhibit a median ex-post weight of 0.719. Again, the full strength of ex-post motives can be

captured by \ (1 � X)/0, which displays a median of 0.053. Finally, for ex-post fairness, we have

another more interpretable transformation reported in the same table: the kink size in EPU lotteries.

This transformation measures how large the range of security prices is where the DM sticks to the

safe choice. The median ex-post unfair kink is 1.44, but 50% of participants exhibit kinks ranging

from 1.04 to 3.45.

We present two sets of graphs in Figure 6 depicting the actual choices made by two rational

subjects (36 and 45) against the predictions made by our model. There are four figures for each

of these subjects, one for each task. The actual choices are represented in all of these figures by

red dots. In the figures corresponding to the DetGiv, EPF, and EPU, our model’s predictions are

depicted by blue lines; in the Sharing in Chances figure, our predictions are represented by blue

dots, with a dotted gray line highlighting the distance to the actual choice.

We chose these two subjects because the similarities and di�erences in their estimated parameter

values help to highlight the role these parameters play in generating predictions and because the

patterns in their choices exemplify how the data is used to estimate these values. Both subjects

assign a mostly impartial weight to their own payo� compared to their partners’ (0’s are close to

0.5). Moreover, both subjects display high levels of aversion to inequality, as \ is close to 0.5 in

both cases. This result is driven by the fact that both subjects chose (relatively) egalitarian bundles

in the Deterministic Giving tasks, and their choices are clearly distinct between EPF and EPU.
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(a) Basic risk aversion (b) Selfishness

(c) Elasticity of social substitution (d) Inequality aversion

(e) Ex-ante fairness weight

Figure 5: Distribution of estimated parameters. Calculations include only the 118 subjects in the
rational sub-sample. Panel (a) shows the log-scale distribution of 1 � W. Panel (b) the distribution of the
degree of selfishness. Panel (c) the elasticity of social substitution in log-scale. Panel (d) presents the
distribution of inequality aversion. Panel (e) displays the distribution of X, the weight given to ex-ante
inequality. We plot two distributions: the blue histogram corresponds to the whole rational sub-sample
(118 individuals), while the red one corresponds to those among them that have non-negligible inequality
aversion (\ > 0.01, 99 individuals).
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Despite similar levels of selfishness and inequality aversion, these subjects di�er strongly on

the weight they assign to ex-ante inequality and to ex-post inequality. Indeed, subject 45 places

much more weight on ex-post inequality (X = 0.006) than subject 36 (X = 0.661), who cares more

strongly about ex-ante inequality. Meanwhile, the latter is more balanced, with a mild bias towards

ex-ante inequality.

We also inspect correlations between the parameters and find two relevant correlations between

these estimates (See Figure 13 in Appendix H). First, the social curvature parameter (d) correlates

positively with W. Second, the degree of inequality aversion shows a strong negative correlation

with selfishness. Put di�erently, more altruistic participants tend to be more inequality-averse.

5.3.1 Model Contrast

We compare our model’s predictive power against two versions of the GEIA model: the original

EIA with piece-wise linear indi�erence curves a là Fehr and Schmidt (1999) and the generalized

version, where we replace the FS utility with Equation 20 that has the same number of parameters

as our model (see Section 3.2). We estimated these two models at the individual level following

the same procedure we implemented for our model.

We then conduct out-of-sample predictions and compare the errors of our model against those

of GEIAs’. Specifically, for every subject in each iteration, we estimate the models’ parameters

excluding a randomly chosen 10% of the decision rounds in each task.34 We use the parameter

values for each person-iteration to make predictions in the excluded decision rounds. We store the

corresponding choice-level absolute prediction errors. We repeat this process 30 times for each

subject, with a new randomly chosen set of decision rounds to be excluded each time.

Our measure of predictive power is the sum of absolute errors of the prediction for each

environment. Overall, our model describes subjects’ preferences better than both versions of the

GEIA model. Results are summarized in Figures, 14, 15 and Table A7 in Appendix I. As expected,

the predictive power of the original EIA is rather limited in all four environments, especially in the

EPU environment, where, as discussed in 3.2, the GEIA model imposes a structural correlation

between risk attitudes and ex-ante fairness concerns. The original EIA model also exhibits higher

prediction errors in the other three choice environments. The more flexible GEIA model performs

significantly better than the original but underperforms our proposed model. Histograms in Figure

15 compare the proposed model against the GEIA according to the choice-level absolute prediction

error distribution for each environment. As expected, the predictive power of deterministic giving

is nearly equivalent (both models collapse to the same utility function in deterministic contexts).

But our model performs better in the portfolio tasks and in sharing in chances, although the

34In the SiC task, 3 out of 28 decision rounds were randomly chosen to be excluded; 5 out of 50 were randomly
excluded in the other three task types. We use the same weights for each environment as the estimation that does not
exclude any choice.
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di�erences are not substantial.

6 Conclusions

We study the interaction and entanglement between risk attitudes and fairness concerns theoretically

and experimentally. We proposed a utility model that contemplates risk attitudes and other-

regarding preferences in a flexible yet principled manner.

To study the implications of this model, we deploy a laboratory experiment that uses convex

choice sets to elicit many choices per participant over completely fair risks, ex-post unfair risks,

and deterministic and probabilistic giving. This allows us to test three broad predictions. First,

we find that ex-post inequality aversion impacts risk attitudes substantially. People’s tendency to

choose safely goes up 50% when they face ex-post unfair risks versus ex-post fair ones. Second, we

document that most participants (50 to 70%, depending on the measurement approach) consistently

exhibit ex-ante fairness-seeking behavior. The prevalence of this behavior is higher than previously

suggested, partly because our choice context is richer, so we can better identify the incidence of

this attitude. Third, we test one of the main predictions of an alternative model parameterization,

the GEIA model. Namely, ex-ante fairness motivations are positively linked with risk tolerance.

We do not find evidence that supports this implication of the alternative model.

We perform a structural estimation of our model at the individual level. To our knowledge,

we are the first to precisely measure the relative weight of ex-ante and ex-post fairness-seeking

motives; and the first to characterize each individual in five fundamental dimensions of preferences:

basic risk attitudes, selfishness/altruism, non-aversive fairness concerns (the elasticity of social

substitution), overall inequality aversion, and the relative importance of ex-post and ex-ante fairness

motives. This empirical exercise also corroborates our first two main findings: most human

participants exhibit positive levels of the models’ parameters that generate both ex-post and ex-

ante fairness-seeking behavior. Finally, we compare our model to the alternative model, the EIA

model, and its generalization (GEIA) in terms of predictive power by conducting out-of-sample

prediction exercises. We find that our model outperforms both models.
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Appendix

For Online Publication

A Proofs

A.1 Proof to Example 3.2

Proof. From equation 6, first we set d = 1:

D(G, H) = (0 � B�\)G + (0̄ + B�\)H

Next we set 0 = 1 + U�V
2 and 0̄ = 1 �

⇣
1 + U�V

2

⌘
= V�U

2 :

D(G, H) =
✓
1 + U � V

2
� B�\

◆
G +

✓
V � U

2
+ B�\

◆
H

D(G, H) = G +
✓
U � V

2
� B�\

◆
G +

✓
V � U

2
+ B�\

◆
H

D(G, H) = G + U � V
2

(G � H) + B�\ (H � G)

D(G, H) = G +
✓
U � V

2
� B�\

◆
(G � H)

Next we set \ = U+V
2 :

D(G, H) = G +
✓
U � V

2
� B�

U + V
2

◆
(G � H)

Now let’s divide the problem by cases, first let’s suppose G � H, which means B� = 1:

D(G, H) = G +
✓
U � V

2
� U + V

2

◆
(G � H)

D(G, H) = G � V(G � H)

Finally, we suppose G < H, which means B� = �1:

D(G, H) = G +
✓
U � V

2
+ U + V

2

◆
(G � H)

D(G, H) = G � U(H � G)

Therefore, if d = 1, 0 = 1 + U�V
2 and \ = U+V

2 , we get that our model collapses to:

D(G, H) =
(
G � V(G � H) if G � H

G � U(H � G) if G < H

(21)
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Which is equivalent to:
D(G, H) = G � V(G � H)+ � U(H � G)+

And this expression is exactly Equation 5, the FS99 model. ⇤

A.2 Proof to Proposition 3.1

Proof. To prove the first numeral, suppose G > H and d > 0. Then, �-d (C) � �. d (C) = 0 for
C < H

d or C > G
d, and �-d (C) � �. d (C) = 1 for C 2 [Hd, Gd]. Thus,

Ø
|�-d � �. d |23C = Gd � Hd.

This also holds for the cases where G  H and d  0. Similarly, when in the other two cases
(G < H, d > 0) and (G � H, d  0), we have

Ø
|�-d � �. d |23C = H

d � Gd. Together, these implyØ
|�-d � �. d |23C = |Gd � Hd |. This means Equation 2 can be written as:

* (�) = 1
W

E
⇥
0G
d + 0̄Hd � Bd\ |Gd � Hd |

⇤ W

d (22)

Dropping the expectation (there is no randomness), rearranging the inside of the brackets, and
using the appropriate increasing transformation, these deterministic preferences can be written as:

D(G, H) = [(0 � B�\)Gd + (0̄ + B�\)Hd]
1
d (23)

where B� = sign(G� H). This is a utility that is di�erentiable a.e. It is only non-di�erentiable along
the 45-degree line, where the optimal choice is a kink type. Everywhere else, optimal behavior
can be characterize with standard first order conditions. It is useful to calculate the |MRS|:

|MRS| =
✓
0 � B�\
0̄ + B�\

◆ ✓
G

H

◆
d�1

(24)

The limit of the |MRS| when G/H converges to 1 from above is 0�\
0̄+\ (B� = 1). Similarly, the

limit of the |MRS| when G/H converges to 1 from below is 0+\
0̄�\ (B� = �1).

That is, there is a kink along G = H if and only if \ > 0. If we assume for simplicity that
indi�erence curves are downwards sloping (\ < min{0, 0̄}), the form of the |MRS| means that
indi�erence curves are flatter below the 45-degree line (G > H) than above it (G < H), as 0+\

0̄�\ >
0�\
0̄+\ .

Since d � 1  0, the |MRS| is always weakly decreasing with respect to G

H
.

All together, this is su�cient to characterize the DM’s optimal solution,

G

H

=

8>>>>>>><
>>>>>>>:

⇣
?G

?H

0̄+\
0�\

⌘ 1
d�1

if ?G

?H

<
0�\
0̄+\

1 if ?G

?H

2
⇥
0�\
0̄+\ ,

0+\
0̄�\

⇤
⇣
?G

?H

0̄�\
0+\

⌘ 1
d�1

if ?G

?H

>
0+\
0̄�\

(25)

which can be written as:

G

H

=

min

⇢
max

⇢
1,
?G

?H

0̄ � \
0 + \

�
,

?G

?H

0̄ + \
0 � \

�� 1
d�1

(26)
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Finally, for the data fitting, it is convenient to use logarithms and express the optimal solution
I ⌘ ln(G/H) as a symmetric, piece-wise linear function of ? ⌘ ln(?G/?H).

I =
1

d � 1
min {max {0, ? + ln(0̄ � \) � ln(0 + \)} , ? + ln(0̄ + \) � ln(0 � \)} (27)

⇤

A.3 Proof to Proposition 3.3

Proof. Since ⇡ = 0 in this task, we can write the utility function as:

* =
1
W

1
2

⇥
0G
d

�
+ 0̄Gd

⌫
� Bd\X̄ |Gd

�
� Gd

⌫
|
⇤ W

d + 1
W

1
2

⇥
0G
d

⌫
+ 0̄Gd

�
� Bd\X̄ |Gd

⌫
� Gd

�
|
⇤ W

d (28)

Therefore, we can group G’s inside the brackets and rewrite it as:

* =
1

2W

⇣ ⇥
(0 � B�\X̄)Gd

�
+ (0̄ + B�\X̄)Gd

⌫

⇤ W

d +
⇥
(0 + B�\X̄)Gd

⌫
+ (0̄ � B�\X̄)Gd

�

⇤ W

d

⌘
(29)

where B� = sign(G � H). We know that, outside the 45-degree line, preferences are di�erentiable
and optimality is achieved with tangency. The |MRS| thus takes the following form everywhere,
except when G� = G⌫:

*G�

*G⌫

=
✓
G�

G⌫

◆
d�1

+ (0 � B�\X̄) + (0̄ � B�\X̄)
+ (0̄ + B�\X̄) + (0 + B�\X̄)

(30)

where

+ =
©≠≠
´

G
d

�

G
d

⌫

(0 � B�\X̄) + (0̄ + B�\X̄)
G
d

�

G
d

⌫

(0̄ � B�\X̄) + (0 + B�\X̄)

™ÆÆ
¨

W

d
�1

(31)

The limit of |MRS| when G�

G⌫

converges to 1 from above (B� = 1) is (1�2\ X̄)
(1+2\ X̄) < 1; similarly, its

limit when G�

G⌫

converges to 1 from below (B� = �1), is (1+2\ X̄)
(1�2\ X̄) > 1. Note that the limit of + in

either case is 1. With the assumption that weak risk aversion holds (indi�erence curves in the state
contingent space are convex), these limits imply a kink in the indi�erence curves at the 45-degree
line. That is, there is a range of relative prices for which the consumer maximizes at the kink
located at the 45-degree loci (where G� = G⌫).

The previous analysis implies the following optimal choice:

G�

G⌫

=

8>>>>>>><
>>>>>>>:

⇣
?�

?⌫

++ (0̄+\ X̄)+(0+\ X̄)
++ (0�\ X̄)+(0̄�\ X̄)

⌘ 1
d�1

> 1 if ?�

?⌫

<
(1�2\ X̄)
(1+2\ X̄)

1 if ?�

?⌫

2
h
(1�2\ X̄)
(1+2\ X̄) ,

(1+2\ X̄)
(1�2\ X̄)

i
⇣
?�

?⌫

+� (0̄�\ X̄)+(0�\ X̄)
+� (0+\ X̄)+(0̄+\ X̄)

⌘ 1
d�1

< 1 if ?�

?⌫

>
(1+2\ X̄)
(1�2\ X̄)

(32)
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where

++ =
©≠≠
´

G
d

�

G
d

⌫

(0 � \X̄) + (0̄ + \X̄)
G
d

�

G
d

⌫

(0̄ � \X̄) + (0 + \X̄)

™ÆÆ
¨

W

d
�1

+� =
©≠≠
´

G
d

�

G
d

⌫

(0 + \X̄) + (0̄ � \X̄)
G
d

�

G
d

⌫

(0̄ + \X̄) + (0 � \X̄)

™ÆÆ
¨

W

d
�1

(33)

The previous statement can be summarized as:

G�

G⌫

=

max

✓
min

✓
1,
?�

?⌫

++(0̄ + \X̄) + (0 + \X̄)
++(0 � \X̄) + (0̄ � \X̄)

◆
,

?�

?⌫

+�(0̄ � \X̄) + (0 � \X̄)
+�(0 + \X̄) + (0̄ + \X̄)

◆� 1
d�1

(34)

⇤

A.4 Proof to Proposition 3.4

Proof. (Assuming di�erentiability) Utility takes the following form:

* (@) = @F(6�(@)) + (1 � @)F(6⌫ (@)) (35)

where
F(I) = (1/W)IW (36)

6B (@) = (0Gd
B
+ 0̄Hd

B
� Bd\X̄ |GdB � HdB | � Bd\X⇡ (@))

1
d for B 2 {�, ⌫} (37)

The DM chooses @, the probability of state A (with 1�@ as the probability of state B).F(6B (@))
for B 2 {�, ⌫} is:

F(6B (@)) = (1/W) (0Gd
B
+ (1 � 0)Hd

B
� Bd\ (1 � X) |Gd

B
� Hd

B
| � Bd\X⇡ (@))

W

d for B 2 {�, ⌫} (38)

Recall that ⇡ (�- , �. ) =
Ø 1
�1(�-d (C) � �. d (C))2

3C. �-d and �. d , the marginal distributions of Gd

and Hd, depend on the probability of each state; in other words, they depend on @. ⇡ (@) is thus
the only element inside F(6�(@)) and F(6⌫ (@)) that depends on @.

To see exactly how ⇡ (@) depends on @, we must first state the functional form of ⇡ (@).
Because G⌫  G� and H�  H⌫ in all choice problems presented to the DM, the ordering of the
four payo�s will always be one of the following:

G⌫  G�  H�  H⌫ H�  H⌫  G⌫  G�
H�  G⌫  G�  H⌫ G⌫  H�  H⌫  G�
G⌫  H�  G�  H⌫ H�  G⌫  H⌫  G�

By taking the integral with respect to @2 over the di�erence of marginal distributions, ⇡ can
be expressed the following way:

⇡ (@) =Bd (( H̄�d � Hd
�
+ Gd

�
� Ḡ�d)@2 + (Ḡ⌫d � Gd

⌫
+ Hd

⌫
� H̄⌫d) (1 � @)2

+ (Ḡ�d � Ḡ⌫d) (1 � 2@)2 + B�( H̄⌫d � Ḡ�d)) (39)
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where

H̄⌫ = <8=(H⌫,<0G(G�, G⌫, H�))
Ḡ⌫ = <0G(G⌫,<8=(G�, H�, H⌫))
H̄� = <0G(H�,<8=(G�, G⌫, H⌫))
Ḡ� = <8=(G�,<0G(G⌫, H�, H⌫))

B� = B86=(H� � G�)

Its first derivative with respect to @ is the following:

⇡
0(@) =Bd (2( H̄�d � Hd

�
)@ � 2(Ḡ⌫d � Gd

⌫
) (1 � @) + 2(Gd

�
� Ḡ�d)@ � 2(Hd

⌫
� H̄⌫d) (1 � @)

� 4(Ḡ�d � Ḡ⌫d) (1 � 2@)) (40)

The DM thus faces the following FOC:

@ =
F(6⌫ (@)) � F(6�(@)) � F0(6⌫ (@))60

⌫
(@)

F
0(6�(@))60

�
(@) � F0(6⌫ (@))60

⌫
(@) (41)

where
F

0(6B (@)) = (6B (@))W�1 for B 2 {�, ⌫}

6
0
B
(@)) = 1

d

(0Gd
B
+ (1 � 0)Hd

B
� Bd\ (1 � X) |GdB � HdB | � Bd\X⇡ (@))

1
d
�1(�Bd)\X⇡ 0(@) for B 2 {�, ⌫}

The utility function is quasi-concave with respect to @, which can only take values in the range
of [0, 1].35 This implies that either utility is maximized with 0 < @ < 1 (with *@ (0) > 0 and
*@ (1) < 0), or it is maximized at either @ = 0 (with*@ (0)  0) or @ = 1 (with*@ (1) � 0). Thus,
the DM’s optimal choice can be summarized in the following expression:

@ =

8>>>><
>>>>:

0 if*@ (0) < 0

1 if*@ (1) > 0
F (6⌫ (@))�F (6� (@))�F0 (6⌫ (@))60

⌫
(@)

F
0 (6� (@))60

�
(@)�F0 (6⌫ (@))60

⌫
(@) 2 (0, 1) otherwise

(42)

⇤

Proof. (Not assuming di�erentiability) Fix two deterministic events S = �, ⌫. Assume A⌫ B and
notice

* (() = 1
W

⇥
0G
d

B
+ 0̄Hd

B
� Bd\ |GdB � HdB |

⇤ W

d

35Strictly speaking, there are small regions of the parameters and choice space where the utility is not quasiconcave.
We ran simulations and checked that quasiconcavity holds for all relevant purposes. That is, the relationship * (@̂) �
min[* (@1),* (@2)], where @̂ = _@1 + (1 � _)@2, holds for all possible values of @1, @2 2 [0, 1] in steps of 0.1 and all
possible values of _ 2 [0.1, 0.9] in steps of 0.1, and for all of the (G

�
, H
�
, G⌫ , H⌫) bundles used in the 28 SiC rounds of

our experiment. We did this for 243 di�erent sets of parameters, comprised of all combinations of the 25th, 50th, and
75th percentiles of each of the five parameters as estimated for our model for the rational sub-sample of subjects.
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for S=A,B. Define,
*̃ (() = 0Gd

B
+ 0̄Hd

B
� Bd\ |GdB � HdB |.

Clearly, * (() = 1
W
[*̃ (()]

W

d and * (() � * ((0) i� *̃ (() � *̃ ((0). Let 3B = |Gd
B
� Hd

B
|, then adding

and subtracting from inside Bd\ (·), we can rewrite* (@) = * (@� + (1 � @)⌫) as

* (@) = 1
W

⇣
@

⇥
*̃ (�) � Bd\X (⇡ (@) � 3�)

⇤ W

d + (1 � @)
⇥
*̃ (⌫) � Bd\X (⇡ (@) � 3⌫)

⇤ W

d

⌘
.

Now, let :( (@) = Bd\X (⇡ (@) � 3⌫) and using * (⌫) = * (@⌫ + (1 � @)⌫), the critical inequality
that we need to evaluate is whether* (@) > * (⌫) which is equivalent to

1
W

⇣
@

⇥
*̃ (�) � :�(@)

⇤ W

d + (1 � @)
⇥
*̃ (⌫) � :⌫ (@)

⇤ W

d

⌘
>

1
W

⇣
@

⇥
*̃ (⌫)

⇤ W

d + (1 � @)
⇥
*̃ (⌫)

⇤ W

d

⌘
.

This inequality can be rewritten as

@

⇣ ⇥
*̃ (�) � :�(@)

⇤ W

d �
⇥
*̃ (⌫)

⇤ W

d

⌘
> (1 � @)

⇣ ⇥
*̃ (⌫)

⇤ W

d �
⇥
*̃ (⌫) � :⌫ (@)

⇤ W

d

⌘
.

This inequality describes all instances over which our model predicts a preference for ex-ante
preferences (quasi-concavity of social preferences). For our second item it is su�cient to notice
that this inequality holds trivially when :⌫ (@), :�(@)  0. It is also important to note that our
sharing in chances environment implicitly assumes 3B > 0 for some B. ⇤
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B Experimental Design: Graphical Interface

(a) Ex-Post Fair Risks (EPF)

(b) Ex-Post Unfair Risks (EPU)

Figure 7: Experiment Interface for Tasks EPF and EPU. In Panel (a) shows the interface for EPF where
participants make a decision by dragging the blue circle (DM portfolio) or the orange square (the partner’s
portfolio) along the budget line on the plane of State A payo�s - State B payo�s. These two shapes always
move together. In Panel (b), participants make a decision in the EPU task by dragging the blue circle (DM
portfolio) or the orange square (the partner’s portfolio) along the budget line. These two shapes move along
their corresponding budget, always mirroring each other so that H� = G⌫ and H⌫ = G�. For the sake of
clarity, besides the graphical representation, a table at the top right corner of the decision screen also shows
the current choice in text form.
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(a) Sharing in Chances (SiC)

(b) Deterministic Giving (DetGiv)

Figure 8: Experiment Interface for Sharing in Chances and Deterministic Giving. In Panel (a), we
show the interface for the SiC task. The two fixed outcomes A and B are represented “(me, other)” plane.
Participants make a decision about the probability of each state using the slider at the top right corner of the
decision box. In Panel (b), participants make a decision in the DetGiv task by dragging the red square along
the budget line. The axes represent DM’s payo� (x axis) and the DM’s partners (y axis). For the sake of
clarity, besides the graphical representation, a table at the top right corner of the decision screen also shows
the current choice in text form.

8

Electronic copy available at: https://ssrn.com/abstract=4319590



C Experimental Design: Choice contexts

Figure 9: Outcomes defining each choice in SiC environment. Each decision task in SiC is defined
over two fixed outcomes (G�, H�); (G⌫, H⌫). In the figures above, each choice problem is represented
by two circles connected by a dotted line. In the top left panel, we show the 13 choices that share the
following feature. If the DM chooses @ = 50%, then the expected value of the outcome equals (25, 25). The
top right panel shows three choices where the materially convenient outcome (A) is always perfectly fair
G� = H� = 25. The bottom left panel shows three choices where the materially least convenient outcome
(B) is always perfectly fair G⌫ = H⌫ = 25. Finally, the bottom right panel shows nine choice problems where
outcome B remains constant (G⌫, H⌫) = (5, 85); so does H� = 5, and we only vary G�.
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D Descriptive Analysis

Table A2: Deterministic Giving: summary statistics by round

?G/?H < Median( G
H

)
Egalitarian

choices
(%)

Selfish
choices

(%)
?G/?H < Median( G

H
)

Egalitarian
choices

(%)

Selfish
choices

(%)

0.20 20.19 11.95 6.33 34.81 1.00 70.00 2.12 22.78 24.05
0.25 24.66 9.97 8.86 27.85 1.00 51.28 1.86 18.35 24.68
0.30 30.12 8.48 8.23 30.38 1.11 52.63 1.79 17.09 20.89
0.33 33.32 6.78 6.96 32.28 1.11 54.05 1.84 19.62 22.15
0.37 34.20 5.63 6.33 28.48 1.22 55.54 1.67 18.99 21.52
0.37 36.79 5.48 7.59 31.65 1.22 77.75 2.15 10.76 22.78
0.41 35.16 5.93 11.39 29.75 1.22 100.00 2.08 12.66 22.15
0.45 36.23 4.84 6.33 27.22 1.35 58.75 1.60 17.09 23.42
0.45 44.93 5.67 8.23 31.01 1.49 62.30 1.42 20.89 23.42
0.50 37.41 4.21 11.39 27.85 1.49 87.21 1.56 12.03 17.72
0.55 38.72 4.00 10.13 24.05 1.49 100.00 1.69 15.19 19.62
0.55 54.21 4.01 8.86 29.75 1.65 66.22 1.58 13.92 22.78
0.55 54.88 3.50 8.23 27.22 1.82 70.55 1.47 17.72 24.68
0.61 40.16 2.66 13.92 24.05 1.82 98.77 1.47 10.76 20.89
0.67 41.76 3.47 10.13 24.68 1.82 100.00 1.54 7.59 23.42
0.67 58.46 3.45 8.23 25.95 2.01 75.34 1.35 18.99 22.78
0.67 67.03 3.63 7.59 32.28 2.23 80.64 1.27 20.89 25.32
0.74 43.52 2.63 9.49 24.68 2.23 100.00 1.39 11.39 23.42
0.82 45.47 2.33 17.09 23.42 2.46 86.49 1.16 15.82 21.52
0.82 63.66 2.72 11.39 28.48 2.72 92.96 1.24 16.46 27.22
0.82 81.87 4.50 10.76 29.75 2.72 100.00 1.33 12.03 29.75
0.82 46.52 2.36 13.29 24.05 3.00 100.10 1.19 16.46 24.05
0.90 47.62 1.94 15.82 21.52 3.32 100.00 1.33 8.86 29.11
0.90 48.78 2.08 22.15 23.42 4.06 100.00 1.23 14.56 29.11
1.00 50.00 2.09 22.78 23.42 4.95 100.00 1.16 13.92 41.77

Notes: Columns (4) and (9) show the relative frequency of egalitarian choices per round. A choice is considered
egalitarian when the di�erence between the DM’s payo� and their partner’s is 2 or less. Columns (5) and (10)
show the relative frequency of selfish choices per round, that is, choices where the partner’s payo� is 2 or less.
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Table A3: Ex-post fair and ex-post unfair risks: summary statistics by round (Part 1)

?�/?⌫ <

Median
(G�/G⌫)

Median
(Risk tol.) ?�/?⌫ <

Median
(G�/G⌫)

Median
(Risk tol.)

EPF EPU EPF EPU EPF EPU EPF EPU
0.20 20.19 4.01 1.49 0.334 0.076 1.00 70.00 1.01 1.00 0.003 0.000
0.25 24.66 2.58 1.63 0.240 0.113 1.05 51.28 1.00 1.00 0.001 0.001
0.30 30.12 2.54 1.10 0.262 0.025 1.11 52.63 1.00 1.00 0.000 0.002
0.33 33.32 2.23 1.09 0.234 0.024 1.16 54.05 1.00 1.00 0.001 0.001
0.37 34.20 1.77 1.20 0.173 0.051 1.22 55.54 0.98 1.00 0.007 0.001
0.37 36.79 2.17 1.10 0.240 0.026 1.22 77.75 0.97 1.00 0.012 0.001
0.41 35.16 1.93 1.04 0.214 0.013 1.22 100 0.97 1.00 0.012 0.001
0.45 36.23 1.59 1.02 0.156 0.007 1.35 58.75 0.98 0.99 0.008 0.004
0.45 44.93 1.73 1.17 0.185 0.051 1.49 62.30 0.95 1.00 0.021 0.001
0.50 37.41 1.69 1.03 0.188 0.010 1.49 87.21 0.96 1.00 0.016 0.001
0.55 38.72 1.45 1.01 0.137 0.003 1.49 100 0.98 1.00 0.008 0.002
0.55 54.21 1.54 1.02 0.159 0.008 1.65 66.22 0.88 1.00 0.050 0.000
0.55 54.88 1.48 1.03 0.146 0.011 1.82 70.55 0.88 1.00 0.047 0.001
0.61 40.16 1.42 1.02 0.136 0.006 1.82 98.77 0.91 1.00 0.032 0.001
0.67 41.76 1.33 1.01 0.118 0.004 1.82 100 0.84 0.99 0.065 0.002
0.67 58.46 1.33 1.02 0.117 0.006 2.01 75.34 0.83 0.98 0.065 0.005
0.67 67.03 1.30 1.01 0.108 0.003 2.23 80.64 0.72 0.99 0.109 0.003
0.74 43.52 1.24 1.01 0.092 0.004 2.23 100 0.77 0.99 0.086 0.005
0.82 45.47 1.11 1.00 0.049 0.000 2.46 86.49 0.74 0.99 0.094 0.004
0.82 63.66 1.14 1.01 0.058 0.002 2.72 92.96 0.65 0.87 0.124 0.038
0.82 81.87 1.13 1.00 0.054 0.002 2.72 100 0.60 0.97 0.152 0.009
0.86 46.52 1.07 1.01 0.032 0.004 3.00 100.10 0.62 0.98 0.131 0.005
0.90 47.62 1.08 1.00 0.036 0.003 3.32 100 0.68 0.95 0.101 0.011
0.95 48.78 1.06 1.01 0.027 0.005 4.06 100 0.51 0.90 0.160 0.023
1.00 50.00 1.01 1.00 0.004 0.000 4.95 100 0.38 0.81 0.215 0.039

Notes: Columns (3),(4),(9) and (10) show the median ratio of relative security holdings G�/G⌫. Columns (5),(6), (11)
and (12) present the median of a nonparametric measure of risk tolerance defined as the distance, along the budget line,
from the chosen security bundle to the safe choice as a proportion of the rational segment of the budget line (the bundles
between the safe choice, G�/G⌫ = 1, and the largest intercept).

11

Electronic copy available at: https://ssrn.com/abstract=4319590



Table A4: Ex-post fair and ex-post unfair risks: summary statistics by round (Part 2)

?�/?⌫ <

Safe Choices
(%)

Corner Choices
(%) ?�/?⌫ <

Safe Choices
(%)

Corner Choices
(%)

EPF EPU EPF EPU EPF EPU EPF EPU
0.20 20.19 21.52 36.71 17.72 20.25 1.00 70.00 50.63 61.39 5.70 5.06
0.25 24.66 27.85 37.34 15.19 16.46 1.05 51.28 49.37 63.29 8.23 5.70
0.30 30.12 22.15 39.87 17.72 14.56 1.11 52.63 47.47 60.76 6.96 5.06
0.33 33.32 25.32 41.77 14.56 10.76 1.16 54.05 43.67 59.49 8.23 4.43
0.37 34.20 28.48 41.14 12.66 10.13 1.22 55.54 34.18 56.33 7.59 3.80
0.37 36.79 19.62 38.61 16.46 14.56 1.22 77.75 37.97 50.63 7.59 6.33
0.41 35.16 28.48 43.67 10.76 10.13 1.22 100.00 33.54 49.37 8.86 8.86
0.45 36.23 26.58 42.41 10.13 8.23 1.35 58.75 37.34 54.43 8.86 4.43
0.45 44.93 24.05 37.34 11.39 12.03 1.49 62.30 35.44 53.80 9.49 4.43
0.50 37.41 29.11 47.47 8.86 7.59 1.49 87.21 31.01 45.57 8.86 6.33
0.55 38.72 33.54 49.37 8.86 5.70 1.49 100.00 32.28 46.20 12.66 8.23
0.55 54.21 23.42 45.57 13.29 8.23 1.65 66.22 32.91 51.90 6.96 4.43
0.55 54.88 24.05 44.94 9.49 8.23 1.82 70.55 32.91 48.73 8.86 8.23
0.61 40.16 26.58 51.90 10.13 5.06 1.82 98.77 26.58 42.41 13.92 9.49
0.67 41.76 32.91 53.80 8.86 6.33 1.82 100.00 25.95 44.94 11.39 8.86
0.67 58.46 27.85 46.84 8.86 6.96 2.01 75.34 28.48 39.87 13.29 7.59
0.67 67.03 29.11 49.37 13.29 8.23 2.23 80.64 28.48 46.20 14.56 8.23
0.74 43.52 34.18 51.90 7.59 5.06 2.23 100.00 24.05 43.67 16.46 9.49
0.82 45.47 37.97 55.70 7.59 5.70 2.46 86.49 31.65 42.41 15.82 9.49
0.82 63.66 33.54 48.73 8.23 4.43 2.72 92.96 23.42 38.61 17.72 11.39
0.82 81.87 30.38 49.37 8.86 6.33 2.72 100.00 24.05 40.51 13.92 14.56
0.86 46.52 37.97 57.59 5.70 4.43 3.00 100.10 24.05 44.94 17.09 12.66
0.90 47.62 39.87 58.86 6.96 4.43 3.32 100.00 25.32 37.97 15.82 14.56
0.95 48.78 48.10 61.39 6.33 6.96 4.06 100.00 24.05 36.71 21.52 18.99
1.00 50.00 60.76 67.09 3.16 6.33 4.95 100.00 24.68 39.24 22.15 21.52

Notes: Columns (3),(4),(9) and (10) present the relative frequency of safe choices–i.e., those in which |G� � G⌫ |  2
ECUs. Columns (5),(6),(11) and (12) show the relative frequency of the riskiest choices–i.e., those in which the distance,
along the budget line, from the chosen security bundle to the nearest intercept is less than 2 ECUs.
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Table A5: Sharing in Chances: summary statistics by round

(G�, H�) (G⌫, H⌫) H⌫�H�
G��G⌫ Avg. %A [⌫] Med.

%A [⌫]
%A [⌫] 2
[5, 95]

%A [⌫] 2
[10, 90]

(%) (%) (%) (%)
(31, 5) (5, 91) 3.30 27.13 20.00 60.13 55.06
(32, 5) (5, 79) 2.70 24.82 17.00 56.96 52.53
(34, 5) (5, 70) 2.20 25.67 19.00 59.49 54.43
(36, 5) (5, 61) 1.80 26.27 20.00 62.66 59.49
(38, 5) (5, 55) 1.50 24.14 19.50 59.49 55.70
(41, 5) (5, 49) 1.20 24.79 19.00 64.56 57.59
(45, 5) (5, 45) 1.00 23.17 16.50 64.56 57.59
(49, 5) (5, 41) 0.80 22.01 16.00 60.76 53.16
(55, 5) (5, 38) 0.70 21.91 18.00 60.13 51.90
(61, 5) (5, 36) 0.60 20.30 13.50 58.86 51.90
(70, 5) (5, 34) 0.40 18.02 10.50 55.70 49.37
(79, 5) (5, 32) 0.40 17.44 9.00 51.27 44.30
(91, 5) (5, 31) 0.30 14.85 0.50 45.57 39.24
(25, 25) (5, 91) 3.30 19.20 3.00 46.20 41.14
(25, 25) (5, 45) 1.00 18.20 0.50 46.20 40.51
(25, 25) (5, 31) 0.30 18.13 0.00 44.94 41.77
(31, 5) (25, 25) 3.30 41.38 40.00 57.59 54.43
(45, 5) (25, 25) 1.00 36.82 32.50 55.06 51.27
(91, 5) (25, 25) 0.30 24.44 10.00 45.57 39.24
(21, 5) (5, 85) 5.00 28.68 20.50 60.76 55.70
(25, 5) (5, 85) 4.00 28.98 20.00 61.39 53.80
(29, 5) (5, 85) 3.30 26.80 21.00 62.031 56.33
(34, 5) (5, 85) 2.80 27.15 20.00 62.66 57.59
(41, 5) (5, 85) 2.20 25.16 19.50 58.86 55.70
(49, 5) (5, 85) 1.80 23.28 16.50 56.96 52.53
(59, 5) (5, 85) 1.50 21.82 17.00 57.59 53.80
(70, 5) (5, 85) 1.20 22.02 13.50 56.33 48.73
(85, 5) (5, 85) 1.00 19.42 11.00 55.70 49.37

Notes: Columns (1) to (2) show the fixed outcomes A and B that define each task in this environment. Columns (4)
and (5) reflect the average and the median probability given to state ⌫ respectively, while columns (6)-(7) show the
share of individuals that choose strict randomization with %A [⌫] within the specified ranges. The color coding of the
first two columns corresponds to the same color coding in Figure 9. In blue, the 13 tasks with G⌫ = H

�
= 5, so that

if the DM chooses %A [�] = 50%, the expected outcome is (25, 25). In red, the three choices where outcome (A) is
perfectly fair G

�
= H

�
= 25. In green, the three choices where outcome (B) is always perfectly fair G⌫ = H⌫ = 25.

Finally, in black, the nine tasks where outcome B remains constant (G⌫ , H⌫) = (5, 85); so does H
�
= 5, and we only

vary G
�

.
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E Testing Broad Predictions

Figure 10: CDF of nonparametric measure of risk tolerance.We perform a KS equality-of-distributions
test and reject the null hypothesis that the distribution of risk tolerance under ex-post unfairness has lower
values than under ex-post fairness (p-value=.0099).

Figure 11: Non parametric regression of risk tolerance on ex-ante fairness motives, at the participant
level. Ex-ante fairness concerns is defined as the sum of nearest distances between %A [⌫] and either 0 or
1, for each subject. Risk tolerance is the average of risk tolerance demonstrated in EPF tasks.
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F Rationality Testing

(a) Ex-post fair risks (b) Ex-post unfair risks

(c) Deterministic giving

Figure 12: Distributions of Afriat’s (1972) Critical Cost E�ciency Index (CCEI). The CCEI’s
distribution of participants is represented in blue and the CCEIS’s distribution of 10000 synthetic subjects
is represented in white.

G Structural Individual Analysis: Technical Detail

The predictions for each task type were calculated in the following manner:

1. For the Deterministic Giving task type, predictions of the decision variable (payo� ratio)
were given by the closed-form solution presented in Equation 7. We applied logarithms to
both sides of the expression.

2. For the Ex-Post-Fair Risks environment, predictions of the decision variable (securities
ratio) were given by the closed-form solution presented in Equation 9. We applied the
logarithmic function to both sides of the expression.

3. For the Ex-Post-Unfair, but Ex-Ante-Fair Risks environment, predictions were given by the
implicit function presented in Equation 13. As the decision variable G (securities ratio) cannot
be isolated from either side of the equation, we applied the logarithmic function to both sides,
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re-write the expression to have the form log(G) � log( 5 (4G?(;>6(G)), ?, W, d, 0, \, X)) =
0, and finally used an optimizer to find the value of G that minimizes the absolute of
log(G) � log( 5 (4G?(;>6(G)), ?, W, d, 0, \, X)) given the price ratio ? and the parameters.

4. For the Sharing in Chances task type, we obtained predictions of the decision variable @
(%A [�]) by computing the utility resulting from each possible value of @ between 0 and 1
in steps of 0.01 (as given by Equation 2) and choosing the one with the highest utility given
the set of outcome bundles and the parameters.

Thus, given a set of values for the parameters, a prediction can be generated for each decision
task the subjects face during the experiment, as well as a corresponding absolute prediction error
(the absolute value of the di�erence between the actual choice made and the prediction). We use a
nonlinear solver in Matlab to find the parameter values that minimize each subject’s weighted sum
of prediction errors, with di�erent weights being given to di�erent ask types.36

We use 35 di�erent sets of weights; these comprise all combinations that arise when each task
type has at least a weight of 5% (meaning that, at most, a task type can weight 85%) and weight
increases in intervals of 20 percentage points.37 As such, we estimate 35 sets of parameter values
for every subject. In addition, we compute the sum of prediction errors in each type task that arises
from each of these sets of parameter values, thus obtaining 4 error vectors with 35 elements in
each. Finally, we choose one set of parameter values among the 35 for every subject to be used in
all subsequent analyses. More specifically, we choose the set that minimizes the CES function that
takes as inputs the subject’s normalized error vectors.

The Matlab solver that we used allows for upper and lower boundaries in each of the parameters
being optimized. We chose it to ensure that the estimated values for each of the parameters were
contained in the permissible ranges, as described in Section 3. We also defined the objective
function in such a way that the solver would avoid parameter value sets where the expression
0G
d + 0̄Hd � Bd\

�
X̄ 3 + X ⇡

�
is negative for any %A>1[�] under any of the bundles used in the

Sharing in Chances task type choices.

36The prediction errors of the Sharing in Chances task type were also re-scaled to maintain comparable scale with
respect to the other tasks. In particular, this task type only had 28 decision rounds while the others had 50, so each
prediction error in this task type was multiplied by a factor of 50

28 . Furthermore, the maximum value of each prediction
error in the task type is 1 (as the decision variable @ can only take values between 0 and 1), while the maximum value
in the other three tasks is approximately 14 (as the logarithm of the decision variable can take values between -6.908
and 6.908); as such, each Sharing in Chances prediction error was also multiplied by a factor of 14.

37For example, [DetGiv,EPF,EPU, SiC] = [5%, 25%, 25%, 45%] is one of these sets of weights.
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H Parameter Correlation

Table A6: Correlation among estimated parameters

ln(1 � W) ln(1 � d) 0 \ X

ln(1 � W) 1

ln(1 � d) 0.478 1
(0.0000)

0 0.125 -0.024 1
(0.1761) (0.7969)

\ 0.095 0.162 -0.786 1
(0.3084) (0.0788) (0.0000)

X -0.049 0.22 -0.141 -0.037 1
(0.5958) (0.0194) (0.1286) (0.6891)

Notes: The table presents the pairwise correlation coe�cients
among the five parameters, as calculated according to our
model for the 118 rational subjects. All correlation coe�-
cients were rounded to the third decimal. We also include
the corresponding p-value below each correlation coe�cient
in parentheses.
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Figure 13: Scatter plot matrix of estimated parameters. The x-axis of each scatter plot is indicated
in the right-hand side parameter box and the y-axis is indicated in the parameter box above it. We plot the
estimated parameters of the 118 rational subjects.

I The Alternative Parameterization: GEIA Model

The Expected Inequality Aversion model EIA was introduced by Fudenberg and Levine (2012)
and Fehr and Schmidt (1999) and axiomatized by Saito (2013), who gave it its name. The DM’s
decision utility balances: (i) the expected utility of the prospects she faces and (ii) the utility
of the expected outcomes. Following the discussion from López Vargas (2015), we present a
more general version of the EIA model and, henceforth, use the term generalized EIA or GEIA.
Specifically, we replace the Fehr-Schmidt utility (FS99) with a more flexible form that nests the
FS99 model. Specifically, the DM’s decision utility takes the following form:

* (!) = XD(EG,EH) + X̄ED(G, H) (43)

where:

D(G, H) = W�1 ⇥
0G
d + 0̄Hd � Bd\ |Gd � Hd |

⇤ W

d

. (44)

The parameter X has the same interpretation as our model: it represents the relative importance
the individual gives to ex-ante fairness relative to overall fairness considerations. This model nests
the model formalized in Saito (2013) when Equation 44 takes the form of the FS99 model. We use
the same Greek letters in this model as in our model since their interpretation is roughly parallel.
These Greek letters, however, are associated with our model everywhere else in the paper. The
GEIA model and ours have the same number of parameters. In that sense, they have equal footing
for contrasting predictive power. Both models give identical predictions in deterministic settings
as they collapse to the same model when there is no risk.

The way the GEIA model introduces ex-ante fairness considerations has an implication. The
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model imposes and predicts a strict positive correlation between ex-ante fairness motives and risk
tolerance. In the extreme, a fully ex-ante-motivated decision-maker should be risk neutral. As
discussed in the body of the paper, this is an intrinsic property of the model that prevents the
disentangling of social and risk attitudes. Furthermore, in this model, the DM’s behavior does not
obey the independence axiom even when outcomes are ex-post and ex-ante fair with certainty.

I.1 Theoretical Implications

To formalize the implications of the GEIA model and contrast it with ours, extending standard
notions of risk aversion to the two-dimensional case is helpful.

Definition I.1. The certainty equivalent set of a lottery �, denoted as c(F), is the set of bundles
(G, H) in R2

+ that the DM finds equally preferred as the lottery �.

Definition I.2. The risk premium of a lottery � is the !1-distance from (EG,EH) to 2(�).

This metric adds up the money the DM is willing to give up from his expected payo� and
from the other agent’s expected payo� to exchange the lottery for the pair (EG,EH). Defining a
single-value fair equivalent of a (me, other) bundle is also helpful.

Definition I.3. The fair equivalent of a pair (G, H), denoted as Ĝ, is the amount that, if given to
both agents, makes the DM indi�erent between (Ĝ, Ĝ) and (G, H).

We say an amount F is the fair-certainty equivalent of a lottery � if F is the fair equivalent
of an element of the certainty equivalent set of F. The following proposition I.1 summarizes the
main implications of the GEIA model.

Proposition I.1. In the GEIA model specified in Equations 43 and 44:

(a) The fair-certainty equivalent of a lottery � is increasing in X.

(b) If X > 0, the independence axiom does not hold; even in the absence of any ex-ante expected
inequality.

The proof is at the end of this Appendix. This proposition formalizes the notion that the
GEIA model predicts that stronger ex-ante fairness motivations lead to increased risk tolerance.
Our model, in contrast, makes no predictions regarding the relationship between ex-ante fairness
concerns and risk tolerance. Whether this prediction holds true is one of the main questions tackled
in this paper (see Hypothesis 3 in Section 4.2).

We also characterize the optimal behavior of the GEIA in all four types of choice problems we
studied in Section 3.1.

Proposition I.2. Consider a DM whose preferences are given by the GEIA model specified in
Equations 43 and 44:

1. If there is no risk and the DM faces the choice problem described in definition 3.1 (DetGiv),
the optimal behavior is as described in Proposition 3.1.
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2. If risks are completely fair (ex-post and ex-ante), and the choice problem is as given in
definition 3.2 (EPF), the optimal behavior obeys:

? =
X(0.5G + 0.5)W�1 + X̄GW�1

X(0.5G + 0.5)W�1 + X̄
(45)

where G denotes G�/G⌫, and ? represents ?�/?⌫.

3. If risks are ex-post unfair and ex-ante fair in the sense of the choice problem given in
definition 3.3 (EPU), the optimal behavior obeys:

?�

?⌫

=
X 5 (G�, G⌫) + X̄Gd�1

�
[6(G�, G⌫) (0 � B�\) + ⌘(G�, G⌫) (0̄ � B�\)]

X 5 (G�, G⌫) + X̄Gd�1
⌫

[6(G�, G⌫) (0̄ + B�\) + ⌘(G�, G⌫) (0 + B�\)]
(46)

where

5 (G�, G⌫) = [0.5G� + 0.5G⌫]W�1 (47)

6(G�, G⌫) =
⇥
(0 � B�\)Gd

�
+ (0̄ + B�\)Gd

⌫

⇤ W

d
�1

(48)

⌘(G�, G⌫) =
⇥
(0 + B�\)Gd

⌫
+ (0̄ � B�\)Gd

�

⇤ W

d
�1

(49)

4. If X > 0, there exist choice problems with ex-ante fairness dilemmas as described in definition
3.4, for which the DM strictly prefers randomization exhibiting ex-ante fairness-seeking
behavior.

The proof is at the end of this Appendix. Note the GEIA model collapses to homothetic
preferences in DetGiv and EPF contexts but not under EPU.

I.2 Empirical Implications

The propositions above characterize the influence of the ex-ante parameter even in perfectly
egalitarian choice problems. In Hypothesis 3, we state the empirical implication of this feature
of the GEIA model. Individuals with higher ex-ante fairness motivations (measured by frequent
interior choices in the probabilistic giving task - SiC) will tolerate more risk – i.e., behave closer to
risk-neutrality. As described in the results section, we find no evidence in favor of this implication.

We also compare the predictive power of our model against the GEIA’s. To do so, we estimate
the original EIA and the GEIA models following the same procedure as our model. Since the GEIA
model predicts that participants with stronger ex-ante fairness will be more tolerant of risks, in the
estimation, people who exhibit both strong ex-ante motives and risk aversion return a positive X
but very negative values of W. That is, the GEIA model requires people to compensate positive X
values with unreasonably very negative values of W. The interpretation of W is, therefore, di�cult
and entwined with X.

We then conduct an out-of-sample prediction contrast and compare the errors of our model
against those of the EIA and GEIA. Specifically, we estimate the models’ parameters for every
subject over many iterations. In each iteration, we exclude a randomly chosen 10% of the decision
rounds in each task. In the SiC task, 3 out of 28 decision rounds were randomly chosen to be
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excluded; 5 out of 50 were randomly excluded in the other three task types. We use the parameter
values for this person iteration to compute the corresponding predictions of the excluded decision
rounds. We store the corresponding choice-level absolute prediction errors. We repeat this process
30 times for each subject, with a new randomly chosen set of decision rounds to be excluded each
time.

Our measure of predictive power is the absolute errors in each task. Overall our model describes
subjects’ preferences better than the EIA and GEIA models, as we often observe lower values of
the absolute errors in our model relative to GEIA’s. This can be observed in Table A7 and Figures
14 and 15 that characterize the distribution of the choice-level absolute prediction errors by task
type. As expected, our model performs the EIA and GEIA models in choice environments that
involve risks. The data and Matlab code for this exercise is available from the authors upon request.

Table A7: Descriptive table of MSE under our model and the GEIA model

?(10) ?(25) ?(50) ?(75) ?(90)

⇡4C⌧8E

Our model 0.013 1.311 3.466 6.657 11.161
GEIA 0 1.544 3.256 6.855 10.175

⇢%�

Our model 0.505 1.023 1.999 4.943 8.583
GEIA 0.643 1.315 2.388 4.477 8.936

⇢%*

Our model 0.261 0.612 1.833 3.599 7.636
GEIA 0.185 0.905 1.919 3.663 7.661

(8⇠

Our model 0 1.95 9 15.95 22.705
GEIA 0 3.65 11.05 16.85 24.97

Notes: The table summarizes the distribution of the out-of-sample pre-
diction error generated by our and the EIA/GEIA models. For each of
the 118 rational subjects, we estimated their parameter values excluding
10% of rounds from each of the four tasks; generated predictions for said
rounds; and calculated the corresponding prediction error as the absolute
value of the di�erence between the prediction and the actual choice made.
We repeated this process 30 times, for a total of (5+5+5+3) ⇤30 = 540
choice-level prediction errors for each subject. The table reports five
percentiles of this variable in logarithms, divided by task. Prediction
errors lower than 0.00001 were capped at this value before applying the
logarithmic transformation (log(0.00001) ⇡ �11.51). The SiC task er-
rors were multiplied by a factor of 14 ⇤ 5

3 to maintain the scale consistent
across task types.
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Figure 14: Predictive power comparison (kernel density). The figure plots the choice-level kernel
density of the absolute prediction error in logarithms for each of the four task types, with (solid) red lines for
our model, (dashed) blue lines for the GEIA model and (dashed) orange lines for the EIA model (equivalent
to setting W = d = 1 in the GEIA model), across all 30 randomizations for each of the 118 subjects in the
rational sub-sample. Prediction errors lower than 0.00001 were capped at this value before applying the
logarithmic transformation (log(0.00001) ⇡ �11.51). The SiC task errors were multiplied by a factor of
14 ⇤ 5

3 to maintain the scale consistent across task types.

I.3 Proofs to Propositions of the GEIA Model

Proof to Proposition I.1

Proof. Let us define

E(Ĝ) = D(Ĝ, Ĝ) (50)

By the definition of the fair-certain equivalent and for any lottery �:

E(Ĝ) = * (�) = XD(EG,EH) + X̄ED(G, H) (51)

So we have:

Ĝ = E�1 ⇥
XD(EG,EH) + X̄ED(G, H)

⇤
(52)

Ĝ = E�1 [X (D(EG,EH) � ED(G, H)) + ED(G, H)] (53)
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Figure 15: Predictive power comparison. The figure plots the choice-level histogram of the absolute
prediction error in logarithms for each of the four task types, with red bars for our model and blue bars for
the GEIA model, across all 30 randomizations for each of the 118 subjects in the rational sub-sample. We
include vertical lines of the corresponding colors at the median. Prediction errors lower than 0.00001 were
capped at this value before applying the logarithmic transformation (log(0.00001) ⇡ �11.51). The SiC task
errors were multiplied by a factor of 14 ⇤ 5

3 to maintain the scale consistent across task types.
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Since E(·) is an increasing function and by Jensen’s inequality:

mĜ

mX

> 0 (54)

⇤

Proposition I.2

1. DetGiv

It follows immediately from the definition of the utility function:

* (!) = XD(EG,EH) + X̄ED(G, H) (55)

where:

D(G, H) = W�1 ⇥
0G
d + 0̄Hd � Bd\ |Gd � Hd |

⇤ W

d (56)

2. Ex-Post Fair Risks

When risks are ex-post fair (that is, G = H), we obtain the following expression:

D(G, H) = D(G) = W�1(Gd)
W

d = W�1
G
W (57)

As such, expected utility and the utility of expectations collapse, respectively, into the following:

ED(G, H) = ED(G) = 0.5W�1
G
W

�
+ 0.5W�1

G
W

⌫
= 0.5W�1 ⇥

G
W

�
+ GW

⌫

⇤
(58)

D(EG,EH) = D(EG) = W�1 [0.5G� + 0.5G⌫]W (59)

Utility is thus equal to the following expression:

* (!) = XW�1 [0.5G� + 0.5G⌫]W + X̄0.5W�1 ⇥
G
W

�
+ GW

⌫

⇤
(60)

Maximizing over G� and G⌫, the FOC is given by:

?�

?⌫

=
X(0.5G� + 0.5G⌫)W�1 + X̄GW�1

�

X(0.5G� + 0.5G⌫)W�1 + X̄GW�1
⌫

(61)

which can be further simplified as

? =
X(0.5G + 0.5)W�1 + X̄GW�1

X(0.5G + 0.5)W�1 + X̄
(62)

where G denotes G�/G⌫, and ? represents ?�/?⌫.
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3. Ex-Post Unfair (but Ex-Ante Fair) Risks

When risks ex-ante fair (meaning EG = EH) but ex-post unfair (implying G� = H⌫ and G⌫ = H�),
utility takes the following form:

* (!) = XW�1 (0.5G� + 0.5G⌫) + X̄0.5W�1(0Gd
�
+ 0̄Gd

⌫
� B�\ (Gd

�
� Gd

⌫
))

W

d

+X̄0.5W�1(0Gd
⌫
+ 0̄Gd

�
� B�\ (Gd

�
� Gd

⌫
))

W

d (63)

Note that we can set the functions

5 (G�, G⌫) = [0.5G� + 0.5G⌫]W�1 (64)

6(G�, G⌫) =
⇥
(0 � B�\)Gd

�
+ (0̄ + B�\)Gd

⌫

⇤ W

d
�1

(65)

⌘(G�, G⌫) =
⇥
(0 + B�\)Gd

⌫
+ (0̄ � B�\)Gd

�

⇤ W

d
�1

(66)

Such that the FOC can be expressed in the following manner:

%�

%⌫

=
X 5 (G�, G⌫) + X̄Gd�1

�
[6(G�, G⌫) (0 � B�\) + ⌘(G�, G⌫) (0̄ � B�\)]

X 5 (G�, G⌫) + X̄Gd�1
⌫

[6(G�, G⌫) (0̄ + B�\) + ⌘(G�, G⌫) (0 + B�\)]
(67)

This condition applies everywhere outside the 45-degree line. When nearing the kink, however,
it becomes necessary to evaluate the |MRS| when G� = G⌫ = G and therefore 6(G�, G⌫) =
⌘(G�, G⌫) = GW�d.

|"'( | = X + X̄[1 � 2B�\]
X + X̄[1 + 2B�\]

(68)

When approaching the 45-degree line from the left (G� < G⌫), we have B� = �1 and thus

|"'( | = X + X̄[1 + 2\]
X + X̄[1 � 2\]

> 1 (69)

On the other hand, when approaching the 45-degree line from the right (G� > G⌫), we have
B� = 1 and thus:

|"'( | = X + X̄[1 � 2\]
X + X̄[1 + 2\]

< 1 (70)

4. Sharing in Chances

The full proof is excluded for the sake of space, but is available from the authors. Simple examples
are immediate.
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J The Model: Indi�erence Curves

(a) EPF (blue) and EPU (red) (b) EPU: \X̄ is increasing (darker)

(c) Deterministic Giving: 0 is increas-
ing (darker)

(d) Deterministic Giving: d is de-
creasing (darker)

(e) Deterministic Giving: \ is increas-
ing (darker)

Figure 16: Indi�erence curves under EPF, EPU, and DetGiv.
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K Experiment Instructions

The full set of instructions appears below. We provided instructions before each type of task. After
the initial instructions, we include control questions about sample tasks.

Task types are presented in various orders, randomly assigned within each session. Instruc-
tions below appear according to the following order: Ex-post fair tasks, Ex-post unfair tasks,
Deterministic Giving and Sharing in Chances. Instructions were presented to participants in
Spanish.

General Instructions

Hello and Welcome

General Instructions

Please pay careful attention to the instructions. You will be asked to make decisions in 4 di�erent tasks.
Precise rules will be provided before you start each task.

Your final earnings today will depend on your decisions, on the decisions of others, and on chance. At
the end of the experiment, you will be paid in cash. All payments will be made in private using an envelope.
You will also receive an additional $5.00 as a participation fee.

During the study we will use Experimental Tokens instead of dollars. At the end of the study, your
earnings in tokens will be translated into dollars. You will receive 1 dollar for every 3 tokens you have
earned in the session. It is important that you do not talk or in any way try to communicate with other people
during the session. If you have a question, raise your hand and we will attend to your station to answer your
question privately. The experiment should be finished in approximately one hour.

Pairs

At the beginning of the study, you will be randomly and anonymously matched with another participant to
form a pair. Participants will not learn the identity of the counterpart at any moment of the session.

Within each pair there will be one person with the role of Decider and another person with the role of
Non-decider. These roles will be assigned randomly within each pair, and will remain for the entire session.
Only choices made by the Decider will determine final earnings. Non-decider choices will not determine
anyone’s earnings. Roles will not be disclosed until the last decision has been made.

Tasks, Decision Rounds, Earnings

This study consists of 4 di�erent tasks. Each task has multiple decisions rounds. The entire experiment has
48 decision rounds. Before the start of each task you will be given instructions specific to that task.

Your role (Decider or Non-Decider) will be disclosed after you and your counterpart are finished making
decisions. Then, the computer will randomly select one decision round as the Decision-That-Counts. As
all decisions are equally likely to be chosen and you could be the Decider, it is in your interest to treat each
decision as if it is the Decision-That-Counts. The Decision-That-Counts made by the Decider will generate
earnings for your pair (Decider and Non-Decider) based on the Decider’s choice. Finally, earnings will be
disclosed to both participants.
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Instructions for Deterministic Giving Tasks

In this task, you will be given a set of possible Token combinations for you and your Partner. You are asked
to choose one combination and submit your decision.

The figure below shows an example of this type of task. You will see a graph on a white background
representing token allocations. In every round of this task, your tokens will be indicated on the horizontal
axis and your Partner’s tokens on the vertical axis. This information is also displayed in the table on the right
of the screen. Throughout this session, your tokens will be represented in blue and Partner’s tokens in orange.

For example, the point (3.9, 30.8) depicted in the graph by a red square indicates that you will receive
3.9 tokens and your counterpart will receive 30.8 tokens. This is also indicated in the label "You: 3.9,
Partner: 30.8" next to the red square and in the table next to the figure.

At the beginning of each task, the red square will appear at a random location. To make a choice,
drag the red square with the mouse to any position on the gray line. Only combinations along this line
are feasible, valid choices. You can try as many combinations as you want before you make your decision.
Once you have the red square at your preferred position, press the Submit Decision button and continue to
the next round. Please make your decisions carefully.

Please press on the Next button to proceed.
[Screenshots of the graphical interface are shown in Appendix B]

Instructions for Ex-post Fair Risks

In each decision round, there will be two probable states: State A and State B. Think of these states as the
weather: it could be either sunny or cloudy. However, when you make your decision, it is uncertain which
state will occur.

Your decision will be represented by a point on a graph like the one in the figure below. In this graph,
the horizontal axis indicates Tokens paid if State A occurs, and the vertical axis indicates Tokens paid if
State B occurs. The chance that each state will occur is displayed in parentheses on the corresponding
axis label. In the example screen-shot, for instance, the probability of State A is 50%, and the probabil-
ity of State B is 50%, as well. Be aware that these probabilities might be di�erent in di�erent decision rounds.

The position of a point on this graph represents a lottery. For example, the point on location (40, 20)
indicates that if State A is realized, the lottery pays 40 tokens; and if State B is realized, the lottery pays 20
tokens. Your lottery will be depicted by a blue square, and your partner’s lottery by an orange circle.

Your task:

In each decision of this task, both you and your Partner share the same fortune. That is, in each state, the
amount of tokens both receive is the same. See figure below for an example. Since in this task both face
the same fate, your blue square and Partner’s orange circle are always located on the same position. In the
example, they both are on location (50, 16.7). This means, if State A happens, you and your Partner will
each get 50 tokens and, if State B occurs, each of you get 16.7 tokens. At the beginning of each decision
round, the square and the circle will appear at a random position. To make a choice drag the square or the
circle to your chosen location. The other shape will follow.
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Only combinations on the lines are feasible choices. The same information displayed in the graph is
shown in the table next to it. Each row represents one possible state and the tokens paid if such state occurs.
You can try as many combinations as you want before you decide. Once you make your choice, press the
Submit Decision button and continue to the next round.

[Screenshots of the graphical interface are shown in Appendix B]

Instructions for Ex-post Unfair Risks Tasks

In each decision round, there will be two probable states: State A and State B. Think of these states as the
weather: it could be either sunny or cloudy. However, when you make your decision, it is uncertain which
state will occur.

Your decision will be represented by a point on a graph like the one in the figure below. In this graph,
the horizontal axis indicates Tokens paid if State A occurs, and the vertical axis indicates Tokens paid if
State B occurs. The chance that each state will occur is displayed in parentheses on the corresponding
axis label. In the example screen-shot, for instance, the probability of State A is 50%, and the probabil-
ity of State B is 50%, as well. Be aware that these probabilities might be di�erent in di�erent decision rounds.

The position of a point on this graph represents a lottery. For example, the point on location (40, 20)
indicates that if State A is realized, the lottery pays 40 tokens; and if State B is realized, the lottery pays 20
tokens. Your lottery will be depicted by a blue square, and your partner’s lottery by an orange circle.

Your task:

In each decision of this task, both you and your Partner have opposite fortunes. That is, what you would
get in State A equals what your partner would receive in State B. Similarly, what you would get in State B
is what your partner would get in State A. Since you and your partner face reverse fates, your blue square
and your partner’s orange circle are always in mirror positions on the graph. In the example screen shot, for
example, your square is at (State A = 50, B = 16.7) and Partner’s circle at (State A = 16.7, B = 50). This
means, if State A happens, You receive 50 and Partner gets 16.7; and, if State B happens, you get 16.7 and
your Partner gets 50. At the beginning of each decision screen, the square and the circle will appear at a
random position. To make a choice drag the square and the circle to your chosen locations. The other shape
will self adjust to the mirror position.

Only combinations on the lines are feasible choices. The same information displayed in the graph is
shown in the table next to it. Each row represents one possible state and the tokens paid if such state occurs.
You can try as many combinations as you want before you decide. Once you make your choice, press the
Submit Decision button and continue to the next round.

[Screenshots of the graphical interface are shown in Appendix B]

Instructions for Sharing in Chances Tasks

In this task, you are given two fixed, mutually exclusive outcomes. You are then asked to decide the
probabilities of these two outcomes. See graph below.

In the left-side graph, your tokens are represented on the horizontal axis and your partner’s tokens on
the vertical axis. Each of the two possible outcomes is represented by a dot or a bubble in this graph. You
must decide what the probability of each outcome is in percentage (%) terms. The figure below shows a

29

Electronic copy available at: https://ssrn.com/abstract=4319590



sample screen¬shot of this task where the two fixed outcomes are A = (You: 70, Partner: 10) and B = (You:
10, Partner: 80).

On the right side of the screen you have a slider tool where you can choose the chance of Outcome A,
from 0% to 100%. Drag the slider onto your chosen percentage. For example: If you choose 40, outcome A
will occur with a 40% chance and outcome B with a 60% chance. If you choose 100, outcome A will occur
for sure. If you choose 0, outcome B will occur for sure.

In the graph, the size of each outcome bubble will increase with the chances it is given. You can try
as many combinations as you want before you submit your decision. The same information of the graph is
displayed in the table below the slider bar. Throughout this session, your tokens will be represented in blue
and your partner’s tokens in orange.

Once you make your choice, press the submit decision button and continue to the next round. If you
do not make a choice (do not move the slider to your preferred position, the computer will return an error.
Please think through your decisions carefully. If, at the end of the session, this Decision Round is selected
to be paid, the computer will randomly choose outcome A or B according with the probabilities you decided
and will pay you and your partner accordingly.

[Screenshots of the graphical interface are shown in Appendix B]
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