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Abstract

We report a laboratory experiment that enables us to distinguish
preferences for altruism (concerning tradeoffs between own payoffs and
the payoffs of others) from social preferences (concerning tradeoffs be-
tween the payoffs of others). By using graphical representations of
three-person Dictator Games that vary the relative prices of giving,
we generate a very rich data set well-suited to studying behavior at
the level of the individual subject. We attempt to recover subjects’
underlying preferences by estimating a constant elasticity of substi-
tution (CES) model that represents altruistic and social preferences.

*This research was supported by the Experimental Social Science Laboratory (X-Lab)
at the University of California, Berkeley. We are grateful to Jim Andreoni, Colin Camerer,
Gary Charness, Ken Chay, Syngjoo Choi, Liran Einav, Douglas Gale, Thomas Palfrey,
Ben Polak, and Tim Salmon for helpful discussions. This paper has also benefited from
suggestions by the participants of seminars at Berkeley, NYU, Yale and UCSD. Syngjoo
Choi provided excellent research assistance. We would also like to thank Brenda Naputi
and Lawrence Sweet from the X-Lab for their valuable assistance, and Roi Zemmer for
writing the experimental computer program. For financial support, Fisman thanks the
Columbia University Graduate School of Business; Kariv acknowledges University of Cal-
ifornia, Berkeley; Markovits thanks Yale Law School and Deans Anthony Kronman and
Harold Koh. Kariv is grateful to the hospitality of the School of Social Science in the
Institute for Advances Studies.

fGraduate School of Business, Columbia University, Uris 823, New York, NY 10027
(E-mail: rf250@columbia.edu, URL: http://www-1.gsb.columbia.edu/faculty/rfisman/).

iDepartment of Economics, University of California, Berkeley, 549 Evans
Hall # 3880, Berkeley, CA 94720 (E-mail: kariv@berkeley.edu, URL:
http://socrates.berkeley.edu/ " kariv/).

$Yale Law School, P.O. Box 208215, New Haven,
CT 06520 (E-mail: daniel.markovits@yale.edu, URL:
http://www.law.yale.edu/outside/html/faculty /ntuser93/profile.htm).


https://core.ac.uk/display/7371805?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

We find that both social preferences and preferences for altruism are
highly heterogeneous, ranging from utilitarian to Rawlsian. In spite of
this heterogeneity across subjects, there exists a strong positive within-
subject correlation between the efficiency-equity tradeoffs made in al-
truistic and social preferences. (JEL: C79, C91, D64)

1 Introduction

Individuals often sacrifice their own payoffs in order to increase the payoffs
of others. Moreover, they do so even in circumstances that do not en-
gage reciprocity motivations or strategic behavior. This has led economists
to begin the systematic study of the distributional preferences that govern
such behavior. Distributional preferences may naturally be divided into two
qualitatively different types, which we call preferences for altruism and so-
cial preferences. Preferences for altruism govern the tradeoffs that a person
sel f makes between her payoffs and the payoffs of others (i.e. all persons
except self). Social preferences govern the tradeoffs self makes among the
payoffs to others.!

Although the two types of distributional preferences often operate to-
gether, as when we decide both how much to give to charity and how to
allocate our donations across causes, they remain conceptually distinct. Cer-
tainly there is no a priori reason to insist that preferences for altruism and
social preferences have the same (or even a similar) form. Indeed, it is nat-
ural to suspect that while preferences for altruism will be influenced by some
measure of bias in favor of self over others, social preferences (at least over
distributions to anonymous others) will exhibit no indexical preference for
any particular other. Similarly, it seems at least plausible that attitudes
towards inequality, and consequently willingness to trade equality and ef-
ficiency, will differ depending on whether or not self is implicated in the
inequalities at issue. It is surprising, therefore, that in spite of the massive
outpouring of work on distributional preferences in recent years, little atten-
tion has been paid to the distinction between preferences for altruism and
social preferences and, moreover, that there has been virtually no system-
atic experimental study of social preferences. The lack of positive studies of
social preferences is all the more striking given the richness and prominence
of the normative economic analysis of social preference in the social choice

!We know that the terms “distributional preferences” and “social preferences” are used
interchangeably in the literature and that our usage is not quite standard. Nevertheless,
the distinctions that we draw are straightforward and (as our analysis reveals) capture
important differences.



literature.

This gap in economic understanding is practically important. Distrib-
utional preferences quite generally, including both preferences for altruism
and social preferences, are important inputs into any broader measure of
social welfare, so that correctly distinguishing social preferences from pref-
erences for altruism, and accurately measuring both, is crucial to evaluating
a range of socioeconomic polices and institutions. Finally, the empirical
study of social preferences, including especially their relationship to prefer-
ences for altruism, is essential to understanding the practical influence of
broader theories of justice. These theories suggest, in the spirit of Harsanyi
and Rawls, that fair-minded people should aspire to apply unified distribu-
tive principles across both realms.

In this paper, we seek to initiate the systematic experimental study of so-
cial preferences by distinguishing them experimentally from preferences for
altruism and comparing these two classes of distributional preferences. In
order better to focus on behavior motivated by purely distributional prefer-
ences, we restrict attention to a dictator game and ignore the complications
that strategic behavior and reciprocity introduce in response games. We
use a novel graphical representation of three-person dictator games that
vary the relative prices of giving, so that each subject faces a large and rich
menu of budget sets representing the feasible monetary payoffs for sel f and
two others. This environment is richer and more flexible than the one in
the existing literature. Most importantly, it generates a very rich data set
well-suited to studying behavior at the level of the individual subject.

With these data, we can thoroughly address three types of questions
concerning distributional preferences. First, and most narrowly, how does
increasing the number of others affect preferences for altruism? Second, how
can social preferences be characterized experimentally? And third, what is
the relationship between preferences for altruism and social preferences? We
emphasize that we investigate behavior at the level of the individual subject
and thus also thoroughly address other sorts of questions concerning behav-
ior, such as whether behavior is consistent with the utility maximization
model and how distributional preferences differ across subjects.

Our results can be summarized as follows. First, the extent of altruism
changes surprisingly little when there are two potential beneficiaries of al-
truism rather than just one. We compare this study with an earlier study
of the otherwise identical two-person dictator experiment of Fisman, Kariv,
and Markovits (2005) (hereafter, FKM) and find that although our current
subjects did on balance give more away in the presence of two others than
the subjects in the two-person experiment gave away in the presence of one



other, the addition of a second other fell far short of generating a propor-
tional increase in the overall level of giving. We also extend the conclusions
of FKM that classical demand theory can explain altruistic preferences and
that although individual preferences for altruism are highly heterogeneous,
and range from Rawlsian to utilitarian to perfectly selfish, subjects display
a pronounced (although far from monolithic) emphasis on increasing ag-
gregate payoffs of self and others rather than reducing the differences in
payoffs between self and others.

Second, we take up social preferences and provide a comforting confirma-
tion of the strong (indeed almost irresistible) intuition that social preferences
should accord equal weight to payouts given to anonymous others. More-
over, and more substantially, we find that classical demand theory can also
explain social preferences and that although individual social preferences are
again highly heterogeneous, and range from Rawlsian to utilitarian, they also
display a pronounced (although far from monolithic) emphasis on increas-
ing aggregate payoffs rather than reducing the differences in payoffs between
others.

Third, and most importantly, we compare preferences for altruism and
social preferences and find (although with a few interesting exceptions) that
subjects display a strong positive correlation between the efficiency-equity
tradeoffs that they make in their altruistic and social preferences. Thus,
although there is considerable heterogeneity in preferences for altruism and
social preferences across subjects, there is a strong association between pref-
erences for altruism and social preferences within subjects. This finding
decides a genuinely open question rather than just confirming rigorously
what was already intuitively clear. Inequality between sel f and others and
inequality across others are entirely distinct phenomena; no more closely
connected conceptually than self - other and other - other authority rela-
tions, for example. There is therefore no a priori reason why attitudes to
the two types of inequality should be related.

Our paper thus contributes to the vast body of research on distribu-
tional preferences, including Loewenstein, Bazerman, and Thompson (1989),
Bolton (1991), Rabin (1993), Levine (1998), Fehr and Schmidt (1999), Bolton
and Ockenfels (1998, 2000), Charness and Rabin (2002), and Andreoni and
Miller (2002) among others. Camerer (2003) provides a comprehensive dis-
cussion of experimental and theoretical work in economics focusing on dic-
tator, ultimatum and trust games. Charness and Rabin (2002) test a few
simple three-person dictator and ultimatum games. They conclude that,
contrary to assumptions made by Bolton and Ockenfels (1998, 2000) and
elsewhere, subjects are not indifferent to the distribution of payoffs among



other individuals.

The rest of the paper is organized as follows. Section 2 introduces the
template for our analysis. Section 3 describes the experimental design and
procedures. Section 4 summarizes some important features of the data. Sec-
tion 5 describes the consistency of the data with the maximization hypoth-
esis. Section 6 discusses the results and Section 7 contains some concluding
remarks. The experimental instructions are reproduced in Section 8.

2 Template for Analysis

We investigate choices made by a person self that have consequences for
her own payoff and the payoffs of two anonymous others. Throughout, we
denote persons self and others by S and O = {A, B}, respectively, and
the associated monetary payoffs by mg and a profile 7o = (74, 75). Specif-
ically, we study a three-person dictator game in which self must allocate
an endowment m across 1 = (wg, 7o) at prices p = (ps,po), such that
psTs + poro = m. This configuration creates budget sets over mg and 7p.
An example of one such budget set is illustrated in Figure 1 below. This
game is a generalization of the game employed in FKM to study individual
preferences for altruism, and the present study therefore incorporates the
earlier study’s methodological advances in analyzing behavior at the level of
the individual subject.

Figure 1 here]

Given observations on individual-level data (p’,7*) (i.e. the #® obser-
vation of prices and associated quantities), a nondegenerate utility function
Us = ug(mg, o) that captures the possibility of giving is said to rational-
ize the behavior of self if ug(w') > ug(m) for all 7 such that ptnt > plr
(i.e. ug achieves the maximum on the budget set at the chosen bundle). If a
well-behaved utility function ug(mwg, 7o) that the choices maximize exists, it
becomes natural to explore the structure of the utility functions that ratio-
nalize the observed data. This is of particular interest insofar as it facilitates
the analysis of the two types of distributional preferences that our experi-
ment engages — preferences for altruism and social preferences. Once again,
preferences for altruism address tradeoffs between the payoffs to self and
the payoffs to others. Person self is perfectly selfish when ug(mw) > ug(n')
if and only if mg > 7'y and otherwise displays some form of altruism. In
contrast, social preferences address tradeoffs between the payoffs to others
(i.e. all persons except self).



A common assumption used in demand analysis allows for a clear de-
marcation between social preferences and preferences for altruism:

Independence For any g, my, mo and wp, us(7ws, 7o) > us(ns, 7))
if and only if us(m'y,m0) > us(my, 7).

The independence property entails that if 7o is preferred to 7, for some
Tg, then 7o is preferred to mf, for all 7g. That is, the preferences of self
over the payoffs of others are independent of her sel f-interestedness. If this
independence property is satisfied, then the utility function ug(mg, 7o) is
(weakly) separable in the sense that we can find a subutility function wg(mo)
and a macro function vg(mg, wg) with vg strictly increasing in wg such that

ug(ms, 7o) = vg(ms, ws(mo)).

This formulation makes it possible to represent distributional prefer-
ences in a particularly convenient manner, because the macro utility func-
tion vg(mg, wg) represents preferences for altruism (i.e. self versus others),
whereas the subutility function wg(mp) represents social preferences (i.e.
other versus other).? Moreover, separability imposes convenient (if restric-
tive) patterns on demand behavior. First, separability entails that the sub-
stitutability between the payoffs for others is independent of the payoff for
self. Separability also entails that the payoff for any other person is a func-
tion only of the prices po and the total expenditure on others. The price
ps is relevant only insofar as it affects the total expenditure on others.

Although a separable utility function is very convenient for distinguishing
preferences for altruism from social preferences and commonly employed
in demand analysis, it should not necessarily be given any psychological
interpretation. This approach is useful in interpreting the data, but our
analysis does not stand or fall on the literal truth of separability. Rather, we
use separable utility as an as if methodology and confront this formulation
with the experimental data. We are not dogmatic about this approach; it
just seems a natural starting point. Finally, we note that the starting point
of several theories, such as Fehr and Schmidt (1999) and Charness and Rabin
(2002), is to make rather specific and quit distinct assumptions on the form
of the utility function in order to yield empirically testable restrictions on
observed behavior.

*Karni and Safra (2000) introduce an axiomatic model of choice among random social
allocation procedures. Their utility representation is also decomposed in a similar way,
and they also provide conditions under which the representation is additively separable.



3 Design and Procedures

The experiment was conducted at the Experimental Social Science Labo-
ratory (X-Lab) at UC Berkeley under the X-Lab Master Human Subjects
Protocol. The 65 subjects in the experiment were recruited from all under-
graduate classes and staff at UC Berkeley and had no previous experience in
experiments of dictator, ultimatum, or trust games. After subjects read the
instructions (see Section 8), the instructions were read aloud by an exper-
imenter. No subject reported any difficulty understanding the procedures
or using the computer program. Each experimental session lasted for about
one and a half hours. A $5 participation fee and subsequent earnings, which
averaged about $15, were paid in private at the end of the session. Through-
out the experiment we ensured anonymity and effective isolation of subjects
in order to minimize any interpersonal influences that could stimulate other-
regarding behavior.

The procedures described below are identical to those used by FKM to
study two-person dictator games. Each experimental session consisted of 50
independent decision-problems. In each decision problem, each subject was
asked to allocate tokens between self and two anonymous others, indexed
by A and B, that were chosen at random from the group of subjects in the
experiment. Each choice involved choosing a point on a graph representing
a budget set over possible token allocations mg and 7o = (w4, 75). Each
decision problem ¢t = 1, ..., 50 started by having the computer select a budget
set randomly from the set

phms + phma + plhmp = m!

where m!/p! < 100 for all persons and m!/pt > 50 for at least one per-
son (so that the budget sets intersected with at least one of the axes at 50
or more tokens, but with no intercept exceeding 100 tokens). The budget
sets selected for each subject in different decision problems were indepen-
dent of each other and of the sets selected for any of the other subjects in
their decision problems. In contrast with the two-person games reported
in FKM, choices were restricted to allocations on the budget constraint, so
that subjects could not violate budget balancedness, p'm! = mt.

The 7wg-axis, m4-axis and 7 g-axis were labeled Hold, Pass A and Pass B
respectively and scaled from 0 to 100 tokens. The resolution compatibility
of the budget sets was 0.2 tokens; the sets were colored in light grey; and
the frontiers were not emphasized. The graphical representation of budget
sets enabled us to avoid emphasizing any particular allocation. At the be-
ginning of each decision round, the experimental program dialog window



went blank and the entire setup reappeared. The appearance and behavior
of the pointer were set to the Windows mouse default and the pointer was
randomly repositioned on the budget set at the beginning of each round. To
choose an allocation, subjects used the mouse or the arrows on the keyboard
to move the pointer on the computer screen to the desired allocation. Sub-
jects could either left-click or press the Enter key to make their allocation.
The computer program dialog window is shown in Attachment 3 in Section
8.

This process was repeated until all 50 rounds were completed. At the
end of the experiment, payoffs were determined in the following way. The
experimental program first randomly selected one decision round from each
subject to carry out. That subject then received the tokens that he held in
this round g, and the subjects with whom he was matched received the
tokens that he passed w4 and wp. Thus, each subject received three groups
of tokens, one based on her own decision to hold tokens and two based on
the decisions of two other random subjects to pass tokens. The computer
program ensured that the same two subjects were not paired twice. At the
end of the experiment, the tokens were converted into money. Each token
was worth $0.25. Subjects received their payments privately as they left the
experiment.

Experimental research has been very fruitful in both establishing the
empirical reliability of distributional preferences and directing theoretical
attention to such preferences. At the same time, existing work has typi-
cally collected only a few decisions from each subject and offered subjects
a binary choice in extreme rather than typical decision problems designed
to encourage violations of specific theories. Although this is understandable
given the purposes for which the experiments were designed, it limits the
usefulness of data generated for other purposes. Most importantly, the small
data sets in the existing literature force experimenters to pool data and to
ignore individual heterogeneity.

This has led us to develop an experimental design that is quite different
from those used in the literature. The choice from a budget set provides
more information about preferences than a discrete choice would reveal and
allows us to apply powerful techniques from demand analysis to determine
whether the observed behavior is consistent with utility maximization. Ad-
ditionally, our experiments employ decision problems that are representative
(both in the statistical sense and in the economic sense) of broad classes of
distributional choices rather than being narrowly tailored to capture a par-
ticular phenomenon. Finally, the rich data sets generated by this design
allow us to analyze behavior at the level of the individual subject. There is



no need to pool data or to assume that subjects are homogeneous.

4 Descriptive Statistics

We begin with an overview of some basic features of the experimental data.
For comparative purposes, we present our results alongside the results of
the two-person experiment reported in FKM. The histograms in Figure 2
show the distributions of the fraction given to others, defined in a couple
of ways, and compare them with the analogous distributions of the fraction
given to other reported in FKM. Figure 2A depicts the distribution of the
expenditure on tokens given to others as a fraction of total expenditure

t ,t t t
PaTA +PBTR
t -t t .t t -t
PsTg tPaTy +PpTR

which captures the presence of price changes, and Figure 2B depicts the
distribution of the tokens given to others as a fraction of the sum of the
tokens kept and given
mhy + 7l
w47l + 7l
The horizontal axis identifies the fractions for different intervals and the ver-
tical axis reports the percentage of decisions corresponding to each interval.

Figure 2 here]

In Figure 2A, the distributions in the two- and three-person experiments
are quite similar, although, most interestingly, there is a larger fraction of
selfish allocations of 0.05 or less of the total expenditure on tokens for others
in the three-person case. The patterns in Figure 2B are even more similar.
Additionally, perhaps as expected, in the three-person case, subjects gave
more than half of the tokens to others with much greater frequency than in
the two-person case. Overall, our subjects gave approximately 26 percent of
the tokens to others, accounting for 25 percent of total expenditure, which
is only marginally higher than the 19 percent and 21 percent, respectively, in
the two-person experiment reported in FKM. In the studies of standard split-
the-pie two-person dictator games reported in Camerer (2003), the typical
mean allocations are of about 20 percent.

Figure 2 potentially obscures the presence of individual concerns on av-
erage for others. For example, a person who gives everything to others
half of the time and keeps everything for sel f the other half would generate



extreme giving values, when in fact such a person keeps an intermediate
fraction on average. Hence, Figure 3 shows the distribution of the expendi-
ture on tokens given to others as a fraction of total expenditure averaged
at the subject level and compares it with the analogous distribution in the
two-person experiment reported in FKM. Since this takes an average over all
prices, the distribution should be similar for the tokens given to others as a
fraction of the sum of the tokens kept and given (in practice, the histograms
are identical). The horizontal axis identifies the fractions for different inter-
vals and the vertical axis reports the percentage of subjects corresponding
to each interval.

Figure 8 here)

Both distributions in Figure 3 show a pattern with a mode around the
midpoint (i.e. same total expenditure on self and others). Interestingly,
the mode around the midpoint is more pronounced in the three-person than
in the two-person case, in spite of the increased number of others. Moreover,
only seven subjects (10.8 percent) in the three-person experiment spent, on
average, more than half of their endowment on tokens given to others. We
consider this to be surprisingly low, although no subjects in the two-person
experiment spent more than half of their endowment on others on average.
Finally, and perhaps also surprisingly, the three-person experiment found a
larger fraction of selfish subjects (who, on average, spent less than 0.05 of
their endowment on the tokens given to others) than the two-person experi-
ment, although this difference is not statistically significant (p-value=0.14).

Since persons A and B are two anonymous others and thus indistinguish-
able from the perspective of self, it would be natural for them to receive
approximately equal total allocations, aside from the heterogeneity gener-
ated by differences in the (random) prices. In other words, preferences over
mo should not depend on the identity of others, only the levels of payoffs
involved. To investigate how sel f trades off the payoff of person A against
that of person B, Figure 4 depicts the distribution of the expenditure on
tokens given to person A as a fraction of total expenditure on tokens given
to others

PaTa
DA™y + PR
After screening the data for selfish allocations that spend 0.05 or less of
the total expenditure to others (which account for 50.2 percent of all al-
locations), we present the distribution based on the full sample, as well as
distributions with the sample divided into three relative distributional price
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terciles: intermediate relative prices of around 1 (0.70 < pa/pp < 1.43),
steep prices (pa/pp > 1.43) and symmetric flat prices (pa/pp < 0.70).

Figure 4 here]

For the full sample, the distribution is nearly symmetric around the
midpoint of 0.5 (i.e. same expenditure on persons A and B) indicating that
others are treated identically on average. For the distributions by tercile,
we find that there is also a very pronounced mode at the midpoint of 0.5 for
the middle tercile. Most interestingly, the distribution for the steep tercile
is bimodal with modes at 0.95 — 1 and 0.35 — 0.45. For the flat tercile,
the pattern is the mirror image. Thus, subjects respond symmetrically to
changes in the relative price p4/pp. We obtain similar patterns if we look at
the distribution of the tokens given to person A as a fraction of the tokens
given to others w'y/(w'y + m'5). The only difference is that the intermediate
mode is at 0.45 — 0.55 rather than 0.35 — 0.45.

In Figure 5, we averaged at the subject level the distribution of the
expenditure on tokens given to person A as a fraction of total expenditure on
tokens given to others presented in Figure 4, with the sample limited to the
41 subjects (63.1 percent) that did not make exclusively selfish allocations.
For 29 of these subjects (70.7 percent), the fraction of expenditure on tokens
given to person A as a fraction of total expenditure on tokens given others
is between 0.45 and 0.55. This increases to a total of 38 subjects (92.7
percent) if we consider the bounds 0.35 — 0.65. Thus, others are treated
symmetrically by self. This is a natural result of the anonymity of others.

5 Testing for Consistency

Before postulating a parametric family of functional forms for the utility
function and fitting the derived demand functions to the data, we test wether
choices can be utility-generated. Let (pt,n') for t = 1,...,50 be some ob-
served individual data (i.e. p' denotes the ' observation of the prices and
7t denotes the associated allocation). Throughout this section it will be
convenient to normalize the prices by the endowment at each observation so
that ptnt =1 for all ¢t.

Following Afriat’s theorem, we employ the Generalized Axiom of Re-
vealed Preference (GARP) to test whether the finite set of observed price and
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quantity data that our experiment generated may be rationalized by a util-
ity function ug(ms, 70). GARP (which is a generalization of various other
revealed preference tests) requires that if 7! is indirectly revealed preferred
to %, then 7 is not strictly directly revealed preferred (i.e. p*w! > p*7®) to
7t. The theory tells us that if the data satisfy GARP, then a utility func-
tion that rationalizes the observed allocations exists and, moreover, may be
chosen to be increasing, continuous and concave.

The broad range of budget sets that our experiment involves provides a
rigorous test of GARP. In particular, the changes in endowments and relative
prices are such that budget lines cross frequently. This means that our
data lead to high power tests of revealed preference conditions (see Varian
(1982, 1983), Bronars (1987) and Andreoni and Harbaugh (2005)). Our
experiment is therefore sufficiently powerful to detect whether or not utility
maximization explains behavior in the laboratory. We refer the interested
reader to the Appendix for details on testing for consistency with GARP.

Since GARP offers an exact test (i.e. either the data satisfy GARP or
they do not) and choice data almost always contain at least some violations,
we assess how nearly the data complies with GARP by calculating Afriat’s
(1972) Critical Cost Efficiency Index (CCEI). This measures the amount
by which each budget constraint must be relaxed in order to remove all
violations of GARP. The CCEI is bounded between zero and one. The
closer it is to one, the smaller the perturbation of budget sets required to
remove all violations and thus the closer the data are to satisfying GARP.

Over all subjects, the CCEI scores averaged 0.924 which is close enough
to passing GARP to suggest that our subjects’ choices are indeed consis-
tent with utility maximization. To make this suggestion more precise, we
generate a benchmark against which to compare our CCEI scores using the
test designed by Bronars (1987) which builds on Becker (1962) and employs
the choices of a hypothetical subject who randomizes uniformly among all
allocations on each budget set as a point of comparison. Figure 6 shows
the distribution of CCEI scores generated by a random sample of 25,000
hypothetical subjects and the actual distribution. We allow for a narrow
confidence interval of one token to account for small mistakes resulting from
the slight imprecision of subjects’ handling of the mouse (i.e. for any ¢ and
s # t, if d(r',7%) < 1 then 7! and 7° are treated as the same allocation).
The horizontal axis identifies intervals of CCEI scores and the vertical axis
reports the percentage of subjects corresponding to each interval.

Figure 6 here]

The histograms in Figure 6 show that the distribution of CCEI scores
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shifts considerably to the right when calculated using our actual data as
compared to randomly generated allocations. This makes plain that the
significant majority of our subjects came much nearer to consistency with
utility maximization than random choosers would have done and that their
CCEI scores were only slightly worse than the score of one of the perfect
utility maximizers. We therefore conclude that most subjects exhibit be-
havior that appears to be almost optimizing in the sense that their choices
nearly satisfy GARP, so that the violations are minor enough to ignore for
the purposes of recovering distributional preferences or constructing appro-
priate utility functions. Bronars’ test (i.e. the probability that a random
subject violates GARP) has also been applied in other experimental pa-
pers. The setup used in this study has the highest Bronar power of one
(i.e. all random subjects had violations). As a practical note, these results
strongly suggest that subjects did not have any difficulties in understanding
the procedures or using the computer program.

6 Individual Preferences

6.1 Prototypical Distributional Preferences

The aggregate distributions above tell us little about the particular allo-
cations chosen by individual subjects. In select cases, it is possible read-
ily to identify subjects whose choices correspond to prototypical distribu-
tional preferences simply from the scatterplots of their choices. Figure 7TA
depicts the choices of a selfish subject (ID 101) ug(ws, 7o) = mg, Fig-
ure 7B shows the choices of a subject with utilitarian preferences (ID 105)
us(ms, m0) = s + ma + wp, and Figure 7C depicts the choices of a Rawl-
sian subject (ID 124) ug(mg, 7o) = min{ms, w4, 7p}. For each subject, the
choices are depicted as points in a sequence of scatterplots.

Of our 65 subjects, 24 subjects (36.9 percent) behaved perfectly selfishly.
Additionally, three subjects (4.6 percent) displayed utilitarian distributional
preferences (allocating all their tokens to person i for whom p; < p; for any
j # i), and one subject made nearly equal allocations indicating Rawlsian
distributional preferences. By comparison, in FKM, we report that, of the
76 subjects, 20 of them (26.3 percent) behaved perfectly selfishly, two (2.6
percent) fit with utilitarian preferences, and two (2.6 percent) were con-
sistent with Rawlsian preferences. We also find many intermediate cases,
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but these are difficult to see directly on a scatterplot, because both p and m
shift in each new allocation. In order to recover the underlying distributional
preferences and to assess any possible relationship between preferences for
altruism and social preferences we must impose further structure on the
data, which we now proceed to do in our econometric analysis.

6.2 Econometric Specification

Our subjects’” CCEI scores are sufficiently near one to justify treating the
data as utility-generated, and Afriat’s theorem tells us that the underlying
utility function ug(mwg, 7o) that rationalizes the data can be chosen to be
increasing, continuous and concave. Additionally, we assume a separable
utility function, which may be expressed in terms of a subutility function
wg(mo) and macro utility function vg(mg,ws) with vg strictly increasing
in wg. Finally we suppose that wg(mp) and vg(mg,wg) are members of
the constant elasticity of substitution (CES) family commonly employed in
demand analysis.
We therefore write:

/

ws(mo) = [o ()" + (1 — o) ()" ]V”

and

vs(ms,ws) = [o (rs)° + (1~ ) fws (r0))]""

We thus generate a family of CES functions that embed preferences for
altruism and social preferences in a particularly convenient manner as

Us = [a(rs)’ + (1 = a)[a(wa)” + (1 = )(wp)" 1P/7)]M/?

where 0 # p, p’ < 1.

This CES formulation is very flexible since it “spans” a range of well-
behaved utility functions by means of the parameters «, o/, p and p’. Specif-
ically, a represents the relative weight on sel f versus others and p expresses
the curvature of the altruistic indifference curves. Analogously, o repre-
sents the relative weight on person A versus person B, and p’ expresses the
curvature of the social indifference curves. Similarly o = 1/(p — 1) and
o' =1/(p' — 1) are, respectively, the (constant) elasticities of altruistic sub-
stitution between sel f and others, and of social substitution between others.
Clearly, when o = 1/3 and o = 1/2, Us — ©g + w4 + mp (the purely util-
itarian case) as p,p’ — 1 (0,0 — ), and Us — min{ng, 74,75} (the
Rawlsian case) as p,p’ — —oo (0,0" — 0). As p,p' — 0 (0,0’ — 1), the in-
difference curves approach those of a Cobb-Douglas function. Further, any
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0 < p,p <1 indicate distributional preference weighted towards increas-
ing total payoffs, whereas any p,p’ < 0 indicate distributional preference
weighted towards reducing differences in payoffs.

For our purposes, the advantages of the CES formulation are therefore
flexibility, tractability and straightforward interpretation. The CES is also
the parametric form chosen by FKM and Andreoni and Miller (2002) for re-
covering preferences for altruism in two-person dictator games. Additionally,
the additively separable structure of the CES formulation imposes two-stage
budgeting: in the first stage self considers how much to keep according to
the macro utility maximization, and in the second stage how much to give
to each of others according to subutility maximization.

Put precisely, by direct calculation, the solution to the subutility maxi-
mization problem is given by

/

9

mo
(pB/pa)" + ¢

pa

mA(po,mo) = [

where ' = —p// (1= p), ¢ = [o// (1 — &)]Y?) and mo = poro is the
total expenditure on tokens given to others. The solution to the macro
utility maximization problem is then given by

WS(Z%W)_[ - ]ﬁ

q"+g] ps

where r = —p/(1 = p), g = |/ (1 — )]/ and q is a weighted relative
price of giving defined by

(pa/ps) + (0/ps) (o) (1 = ) /o)
o+ (1— o) (@) (1 - @) (pa/pa) @]

This generates the following individual-level two-stage econometric spec-
ification for each subject n:

t /
i
e — e (1)
mton/pfqn t t o\ /
’ ’ (me/pA’n) + 9n
and .
T
2 = o )

mh/pt ()™ + gn
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where €/, and €/ are assumed to be distributed normally with mean zero and
variance o2 and o’? respectively. Note that the demands (1) and (2) are
estimated as budget shares, which are bounded between zero and one, with
an 4...d. error term. Using nonlinear tobit maximum likelihood estimation,
we first generate estimates of g/, and 7/, using (1) and use this to infer the
values of the underlying subutility parameters, &, and p},, and the elasticity
of social substitution 6/,. Then, the estimated parameters for the subutility
function are employed in estimating the parameters g, and 7, using (2),
which are then used to infer the values of the parameters of the macro
utility function &, and p,, and the elasticity of altruistic substitution &,,.

Before proceeding to the estimations, we omit the eight subjects with a
CCEI score below 0.80 (ID 103, 106, 107, 109, 110, 119, 204 and 208) as their
choices are not sufficiently consistent to be considered utility-generated. We
also screen subjects with readily identifiable preferences for whom the CES
function is not well defined. These include the 24 subjects with uniformly
selfish allocations (those with average psms/m > 0.95), as well as the two
pure utilitarians (ID 105 and 120) and one pure Rawlsian (ID 124). One final
subject (ID 326) perfectly implemented utilitarian social preferences and
implemented utilitarian preferences for altruism with slight imperfections.
Throughout this section, we will also classify this subject as utilitarian. This
leaves a set of 29 subjects (44.6 percent) for whom we need to recover the
underlying distributional preferences by estimating the CES model.

Table 1 presents the results of the estimations ay,, p,,, 6n, al,, pl, and
o', sorted according to ascending values of p,,. The additional columns list
the CCEI scores. We emphasize again that our estimations will be done
for each subject n separately. Throughout this section, whenever we list
the number and percentages of subjects with particular properties, we will
be considering the 33 subjects with consistent non-selfish preferences. That
is, the 29 subjects listed in Table 1 plus the four subjects whose choices
correspond precisely to utilitarian or Rawlsian distributional preferences.

Table 1 here|

6.3 Social Preferences

The estimated parameters for the subutility function wg(7p), ' and p/,
reflect social preferences (i.e. other versus other). The coefficient o ex-
presses the weight that sel f accords payouts to a particular other: o}, > 1/2
(o), < 1/2) indicates that subject n is biased toward person A (B). Of the 33
subjects with non-selfish consistent preferences, 24 subjects (72.7 percent)
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have 0.45 < & < 0.55, and this increases to a total of 31 subjects (93.9
percent) if we consider 0.4 < &' < 0.6. We cannot reject the hypothesis that
&l = 1/2 for all but four subjects at the 95 percent significance level. This
provides a strong support for the inference that subjects do not have any
bias towards a particular person, A or B. Thus, we conclude that others are
treated symmetrically by sel f, which is a natural result of the anonymity of
others.

Figure 8 presents the distribution of p/,, which parameterizes attitudes
towards efficiency-equity tradeoff concerning others, rounded to a single
decimal. Of the 33 subjects with consistent, non-selfish preferences, 14
subjects (42.4 percent) have social preferences that are cleanly classifiable
through direct observation of their scatterplots, or through econometric es-
timation: five subjects (15.2 percent) have perfect substitutes social pref-
erences (p &~ 1), three subjects (9.1 percent) exhibit Cobb-Douglas social
preferences (p’ & 0), and six subjects (17.2 percent) exhibit extreme aver-
sion to inequality (low p'-values) or Leontief social preferences. Since others
are treated symmetrically by self, we conclude that both utilitarian and
Rawlsian social preferences are well represented among our subjects.

Figure 8 here]

Moreover, there is considerably heterogeneity in subjects’ social prefer-
ences among those that cannot be cleanly categorized: 17 subjects (51.5
percent) have 0.1 < p’ < 0.9 so that the expenditure on tokens given to per-
son A as a fraction of total expenditure on others, paTa/mo, increases with
the relative price pp/pa; these subjects thus show a preference for increas-
ing the total payoffs of others. On the other hand, only two subjects (6.1
percent) have negative values of p that are not ‘too low” —0.9 < p’ < —0.1 so
that paa/myp, decreases with the relative price pp/pa; these subjects thus
show aversion to inequality between others. Overall, we conclude that a
significant majority of subjects are concerned with increasing the aggregate
payoffs of others rather than reducing differences in payoffs between others.

6.4 Preferences for Altruism

The estimates of the two relevant parameters for the macro function vg(mo, ws),
a and p, reflect preferences for altruism (i.e. self versus others). The coef-
ficient a represents the relative weight on the payoff for self and p parame-
terizes attitudes towards efficiency-equity tradeoff between sel f and others.
As a preview, Figure 9 shows a scatterplot of a, and p,, (with subjects ID
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124 and 306 excluded because they have very low p-values), and compares
the estimated parameters with the analogous parameters in the CES model
for the two-person study reported in FKM. Note that in both the three- and
two-person games there is considerable heterogeneity in both parameters,
an, and p,,, and that their values are negatively correlated (r? = —0.43 and
r?2 = —0.35 respectively). Perhaps not surprisingly, @, > 1/2 for all n in the
two-person case, whereas in the three-person case a,, > 1/3 for all n.

Figure 9 here)

Of the 33 subjects with consistent, non-selfish preferences, 8 subjects
(24.2 percent) have preferences for altruism that are cleanly classifiable
through econometric analysis (if not directly from the scatterplots of their
decisions): four subjects (12.1 percent) have perfect substitutes preferences
for altruism (p ~ 1), three subjects (9.1 percent) exhibit Leontief prefer-
ences (low p-values) and one subject exhibited Cobb-Douglas preferences
(p = 0). There are additionally many subjects with intermediate values of
p: 18 subjects (54.5 percent) have 0.1 < p < 0.9 so that the expenditure on
tokens kept as a fraction of total expenditure, ps7s/m, increases with the
weighted relative price of giving ¢; these subjects thus show a preference for
increasing total payoffs of self and others. The seven other subjects (21.2
percent) have negative values of p that are not ‘too low’ —0.9 < p < —0.1 so
that ps7ms/m decreases with the price of giving ¢; these subjects thus show
a preference for reducing differences in payoffs between self and others.
Figure 10 presents the distribution of p,, for the 33 subjects with consistent,
non-selfish preferences, rounded to a single decimal and and compares it
with the analogous distribution in the two-person experiment reported in
FKM. The distributions are very similar and skewed to the right so that,
as in FKM, our results lean overall toward a social welfare conception of
preferences for altruism.

[[Figure 10 here]

6.5 Preferences for Altruism versus Social Preferences

While the comparisons we have so far drawn between the three- and two-
person experiments are based on different subject pools, the primary in-
novation of our experimental design is that it allows for a within-subject
comparison of preferences for altruism and social preferences. Specifically,
we can make within-subject comparisons of the estimated CES parameter of
the macro utility function p (preferences for altruism) and the parameter of
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the subutility function p’ (social preferences). In other words, each subject’s
efficiency-equity tradeoff for sel f versus other embodied in the p estimator
may be compared directly to her efficiency-equity tradeoff between others
embodied in the the p' estimator. Figure 11 shows a scatterplot of p,, and
pl.. Subjects with very low values for p,, or p!, (ID 114, 124, 201, 304, 306,
318, and 324) are omitted to facilitate presentation of the data.

[[Figure 11 here]

The data are concentrated in the upper right quadrant (0 < p,,, o, < 1).
Of the 33 subjects with consistent, non-selfish preferences, 21 subjects (63.6
percent) have positive values for both p,, and p!,, so that for a majority of
subjects, both preferences for altruism and social preferences emphasize in-
creasing aggregate payoffs rather than reducing differences in payoffs. Two
of the remaining subjects on the graph and six of the seven subjects omit-
ted from the graph because of low p,, or p!, values are located in the lower
left quadrant (p,, o, < 0). Hence, a total of eight subjects (24.2 percent)
emphasize reducing difference in payoffs for both altruistic and social pref-
erences.

Interestingly, four subjects exhibit opposite tradeoffs between efficiency
and equity in their altruistic and social preferences. Two subjects (ID 123
and 320), who fall in the lower right quadrant (0 < p,, < 1 and p), < 0), show
a preference for increasing total payoffs of self and others while reducing
differences in payoffs between others. In contrast, two subjects (ID 114 who
is omitted from the graph because of a low p,,-value and ID 312) who fall in
the top left quadrant (p,, < 0 and 0 < p!, < 1) show a preference for reducing
differences in payoffs between self and others while increasing total payoffs
of others. Note, however, that in only two of these four cases both p,, and
pl. are significantly different from zero.

Perhaps most interestingly, there is a strong similarity between the efficiency-
equity tradeoffs subjects make when allocating between self and others
and when allocating across others. Specifically, for the subjects shown in
Figure 11, the correlation between p,, and pl, is positive (r? = 0.48). Ac-
cordingly, although we find considerable heterogeneity of attitudes towards
the efficiency-equity tradeoff across subjects, there is a strong association
between preferences for altruism and social preferences within subjects.
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7 Conclusion

A new experimental design - employing graphical representations of three-
person dictator games - enables us systematically to distinguish preferences
for altruism experimentally from social preferences. Moreover, our exper-
imental method enables us to collect many observations per subject, and
we can therefore analyze both types of distributional preferences at the in-
dividual level. Most importantly, the broad range of budget sets that our
experiment employs provides a serious test of the ability of the theory, and
a structural econometric model based on the theory, to interpret the data.
In this way, we present the first systematic experimental study of individual
social preferences and compare these preferences to individual preferences
for altruism.

We conclude by re-emphasizing that the strong correlation between the
equality-efficiency tradeoffs subjects make in their altruistic and social pref-
erences is anything but expected. Individuals behave differently when their
own payoffs are at stake than when they are not and there is therefore
no conceptual reason to expect that preferences concerning the tradeoff be-
tween equality and efficiency should be stable over the two scenarios. Indeed
it might even seem intuitive to think that individuals who are plainly more
inclined to sacrifice efficiency to secure their own payoffs than to secure
the payoffs of other individuals will also be more inclined, for example, to
sacrifice efficiency to combat inequality that leaves them with less.

The strong correlation between our subjects’ altruistic and social pref-
erences concerning efficiency-equity tradeoffs suggests that this intuition is
mistaken, or at least captures only a modest effect. Subjects’ special concern
for themselves seems not to distort impartiality with respect to efficiency-
equity tradeoffs nearly as much as it does with respect to the indexical
weights that they place on self versus others payoffs. And insofar as this is
S0, it suggests that at least with respect to preferences concerning efficiency
versus equity, subjects actually act on the unified distributive principles that
fair-minded people, proceeding in the spirit of Harsanyi and Rawls, would
aspire to apply.

8 Experimental Instructions

Introduction This is an experiment in decision-making. Research founda-
tions have provided funds for conducting this research. Your payoffs will
depend partly on your decisions and the decisions of the other participants
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and partly on chance. Please pay careful attention to the instructions as a
considerable amount of money is at stake.

The entire experiment should be complete within an hour and a half. At
the end of the experiment you will be paid privately. At this time, you will
receive $5 as a participation fee (simply for showing up on time). Details of
how you will make decisions and receive payments will be provided below.

During the experiment we will speak in terms of experimental tokens
instead of dollars. Your payoffs will be calculated in terms of tokens and
then translated at the end of the experiment into dollars at the following
rate: 4 Tokens = 1 Dollar.

A decision problem In this experiment, you will participate in 50
independent decision problems that share a common form. This section
describes in detail the process that will be repeated in all decision problems
and the computer program that you will use to make your decisions.

In each decision problem you will be asked to allocate tokens between
yourself (Hold) and two other persons, A (Pass A) and B (Pass B) who will
be chosen at random from the group of participants in the experiment. The
other persons will not be told of your identity. Note that the persons will
be chosen at around in each problem. For each allocation, you and the two
other persons will each receive tokens.

Each choice will involve choosing a point on a three-dimensional graph
representing possible token allocations, Hold / Pass A / Pass B. In each
choice, you may choose any combination of Hold / Pass A / Pass B that is
on the plane that is shaded in gray. Examples of planes that you might face
appear in Attachment 1.

Attachment 1 herel

Fach decision problem will start by having the computer select such a
plane randomly from the set of planes that intersect with at least one of the
axes (Hold-axis, Pass A-axis or Pass B-axis) at 50 tokens or more but with
no intercept exceeding 100 tokens. The planes selected for you in different
decision problems are independent of each other and independent of the
planes selected for any of the other participants in their decision problems.

For example, as illustrated in Attachment 2, choice 1 represents an allo-
cation in which you hold approximately 20 tokens (Hold), pass 40 tokens to
person A (Pass A) and 10 tokens to person B (Pass B). Thus, if you choose
this allocation, you will receive 20 tokens, the participant with whom you
are matched as person A in that round will receive 40 tokens and the par-
ticipant with whom you are matched as person B in that round will receive
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10 tokens. Another possible allocation is choice 2, in which you receive ap-
proximately 30 tokens (Hold), the participant with whom you are matched
as person A receives 10 tokens (Pass A) and the participant with whom you
are matched as person B receives 20 tokens (Pass B).

Attachment 2 here|

To choose an allocation, use the mouse to move the pointer on the com-
puter screen to the allocation that you desire. On the right hand side of the
program dialog window, you will be informed of the exact allocation that
the pointer is located. When you are ready to make your decision, left-click
to enter your chosen allocation. After that, confirm your decision by clicking
on the Submit button. Note that you can choose only Hold / Pass A / Pass
B combinations that are on the gray plane. To move on to the next round,
press the OK button. The computer program dialog window is shown in
Attachment 3.

Attachment 3 here|

Next, you will be asked to make an allocation in another independent
decision problem. This process will be repeated until all 50 rounds are
completed. At the end of the last round, you will be informed the experiment
has ended.

Earnings Your payoffs are determined as follows. At the end of the
experiment, the computer will randomly select one decision round (that is,
1 out of 50) from each participant to carry out. That participant will then
receive the tokens that she allocated to Hold in this round, the participant
with whom she was matched as person A will receive the tokens that she
allocated to Pass A and the participant with whom she was matched as
person B will receive the tokens that she allocated to Pass B. The round
selected depends solely upon chance. For each participant, it is equally likely
that any round will be chosen.

Each participant will therefore receive three groups of tokens, one based
on her own decision to hold tokens, one based on the decision of another
random participant to pass tokens to her as person A and one based on the
decision of another random participant to pass tokens to her as person B.
The computer will ensure that the same two participants are not matched
more than once.

The round selected, your choice and your payment will be shown in the
large window that appears at the center of the program dialog window. At
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the end of the experiment, the tokens will be converted into money. Each
token will be worth 0.25 Dollars. Your final earnings in the experiment will
be your earnings in the round selected plus the $5 show-up fee. You will
receive your payment as you leave the experiment.

Rules Your participation in the experiment and any information about
your payoffs will be kept strictly confidential. Your payment-receipt and
participant form are the only places in which your name and social security
number are recorded.

You will never be asked to reveal your identity to anyone during the
course of the experiment. Neither the experimenters nor the other partici-
pants will be able to link you to any of your decisions. In order to keep your
decisions private, please do not reveal your choices to any other participant.

Please do not talk with anyone during the experiment. We ask everyone
to remain silent until the end of the last round. If there are no further
questions, you are ready to start. An instructor will approach your desk
and activate your program.

9 Appendix

To better understand Afriat’s (1972) Critical Cost Efficiency Index (CCEI),
it is instructive to describe the basic idea underlying the algorithm. Consider
a directed graph G with a set of nodes

V=A{1,..,n}

and set of edges
E=UL{tj:p'nt > p'n°}.

That is, the graph is a pair G = (V, E) of sets satisfying E C [V]? with
nodes representing individual decisions and edges representing directly re-
vealed preferred relations. Note that the edges need not be symmetric: the
existence of an edge directed from ¢ to s does not imply the existence of an
edge from s to t (in fact, this would imply a GARP violation if one of the
inequalities were strict).

For any nodes t and s, an t — s path is a finite sequence tq, ..., tx such
that t; =t, tx = s and pFn* > pFr**l for k = 1,..., K — 1 (i.e. a sequence
of nodes t,...,tx linked by F). Note that a path represents a revealed
preferred relation in the data (i.e. 7! is revealed preferred to 7% if and only
if there exists an ¢ — s path). A cyclic sequence of nodes that creates an
t — t path called a cycle. The length of a cycle is its number of edges, and
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a cycle of length k is called a k-cycle. It follows directly from the definition
that if G contains a cycle with at least one strict inequality, then we have
a violation of GARP. The number of cycles in G is the number of GARP
violations.

The CCEI measures the amount by which each budget constraint must
be relaxed in order to remove all violations of GARP. Let (e') be a vector
of numbers with 0 < e! < 1. Define G’ to be a spanning subgraph of G (i.e.
G' = (V',E'") with V' =V and E' C E) with

E' = UL {ij : elp'nt < plr}.

Then the CCEI is the largest number e such that the subgraph G’ does not
contain any cycle, with at least one of the inequalities holding strictly.
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Table 1. Results of individual-level estimation

Macro utility function Sub utility function

ID P) sd(p) a sd (a) o o' sd (p') o' sd (o) o' CCEI

102 0.097 0.070 0.405 0.013 0.093 0.121 0.077 0.531 0.017 0.134 0.982

103 0.482 0.118 0.476 0.045 0.412 0.572 0.110 0.504 0.042 0.438 0.699

114 -2.336 0.165 0.999 0.011 0.116 0.544 0.066 0.514 0.020 0.224 0.989

117 0.375 0.076 0.472 0.023 0.198 0.655 0.055 0.537 0.017 0.255 0.848

118 0.576 0.043 0.537 0.022 0.173 0.247 0.242 0.476 0.059 0.407 0.928

122 0.676 0.049 0.423 0.017 0.243 0.562 0.057 0.497 0.019 0.241 0.862

123 0.174 0.066 0.525 0.022 0.113 -0.079 0.095 0.503 0.018 0.118 0.985

125 0.205 0.088 0.875 0.033 0.069 0.400 0.149 0.426 0.043 0.320 0.972

201 -0.338 0.083 0.914 0.015 0.088 | -10.891 [ 21.192 [ 0.607 0.289 0.136 0.933

203 0.795 0.040 0.500 0.021 0.299 0.889 0.218 0.442 0.061 0.397 0.906

205 0.395 0.064 0.553 0.030 0.178 0.427 0.088 0.518 0.023 0.241 0.902

206 -0.461 0.306 0.602 0.068 0.173 -0.055 0.160 0.462 0.026 0.174 0.894

210 0.534 0.059 0.384 0.015 0.173 0.341 0.043 0.510 0.012 0.121 0.969

212 0.349 0.067 0.504 0.023 0.132 0.626 0.025 0.504 0.008 0.117 0.949

213 -0.425 0.228 0.519 0.046 0.135 -0.269 0.200 0.563 0.037 0.198 0.878

302 0.133 0.082 0.403 0.017 0.125 0.173 0.054 0.485 0.013 0.110 0.886

303 0.990 0.000 0.688 0.004 0.135 0.926 0.086 0.453 0.043 0.309 0.989

304 -0.698 0.292 0.678 0.060 0.097 -9.359 3.808 0.612 0.062 0.031 0.946

306 -20.243 | 2.833 1.000 0.026 0.132 -5.123 2.075 0.521 0.061 0.050 0.995

310 0.312 0.069 0.462 0.017 0.129 0.341 0.047 0.521 0.012 0.123 0.969

312 -0.282 0.264 0.335 0.029 0.161 0.099 0.120 0.496 0.026 0.206 0.824

313 0.304 0.067 0.861 0.030 0.049 0.247 0.187 0.564 0.045 0.234 0.971

314 0.114 0.137 0.770 0.057 0.113 0.452 0.045 0.503 0.015 0.165 0.958

318 -0.295 0.202 0.553 0.042 0.143 -1.714 0.419 0.522 0.029 0.071 0.932

319 0.642 0.049 0.636 0.023 0.159 0.421 0.160 0.415 0.042 0.263 0.864

320 0.481 0.075 0.408 0.021 0.208 -0.364 0.359 0.434 0.044 0.220 0.884

321 0.646 0.063 0.381 0.022 0.300 0.646 0.054 0.497 0.019 0.273 0.837

324 -0.914 | 0.269 0.607 0.048 0.082 -2.390 0.703 0.593 0.039 0.068 0.926

325 0.581 0.041 0.742 0.016 0.076 0.978 0.000 0.502 0.000 0.019 0.976

In addition, three subjects (ID 105, 120, 326) displayed utilitarian distributional preferences and one subject (ID 124) made
nearly equal allocations indicating Rawlsian distributional preferences (parameters cannot be estimated for these subjects).




Figure 1. An example of a three-dimensional budget set
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Figure 2A. Decision-level distribution of expenditure on tokens given toothers
as a fraction of total expenditure on tokens
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Figure 2B. Decision-level distribution of tokens given to others as a fraction of total tokens kept and given
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Figure 3. The distribution of the expenditure on tokens given to others a fraction of total expenditure
aggregated for each subject
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Figure 4. Decision-level distribution of expenditure on tokens given to person4
as a fraction of total expenditure on tokens given to others
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Fraction of subjects

Figure 5. Distribution of expenditure on tokens given to person 4
as a fraction of total expenditure on tokens given to others aggregated to the subject level
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Figure 6. The distributions of GARP violations
critical cost efficiency index (CCEIl)
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Figure 7A. The choices of a selfish subject (ID 101)
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Figure 7B. The choices of a pure utilitarian subject (ID 105)
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Figure 7C. The choices of a pure Rawlsian subject (ID 124)
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Figure 8. The distribution of the subutility CES parameter p’
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Fiqure 9. Scatterplot of the CES estimates p and « in the three- and two-person experiments
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Figure 10. The distribution of the CES parameter p in the three- and two-person experiments
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Fiqure 11. Scatterplot of the CES estimates p and p’
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