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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.
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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 here]

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 t1,...,tx linked by FE). 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 F) with

E' = UL {ij : efp'nt < p'n}.

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 (a") 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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Fraction of decisions

Figure 2A. Decision-level distribution of expenditure on tokens given toothers
as a fraction of total expenditure on tokens
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Fraction of decisions

Figure 2B. Decision-level distribution of tokens given toothers as a fraction of total tokens kept and given
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Fraction of subjects

Fiqure 3. The distribution of the expenditure on tokens given toothers a fraction of total expenditure

aggregated for each subject
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Figure 4. Decision-level distribution of expenditure on tokens given to personA
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 personA
as a fraction of total expenditure on tokens given to others aggregated to the subject level
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Fraction of subjects

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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Fraction of subjects

0.20

Figure 8. The distribution of the subutility CES parameterp’
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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 parameterp 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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