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PREFACE

The emerging literature on experimental methods in connection with economic
inequality has shed fresh light on how to think about inequality, how important
issues of equality are in comparison with other economic objectives and how
individuals incorporate criteria of equality and fairness into their own decisions.
This special issue covers a wide range of topics in the field of income
distribution and extends the approach to related issues such as mobility and
attitudes to risk. The selection of papers includes both participatory experiments
where individuals respond to economic incentives and questionnaire experiments
designed to investigate the extent to which individuals’ values and attitudes
conform to the way that economists and others conventionally model inequality
and welfare. The contributions appear by alphabetical order of author. All papers
were refereed in the usual way. | have been greatly assisted by advice from:
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Jordi Brandts Adam Oliver
Guillermo Cruces Matthew Rabin
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Heike Hennig Schmidt
James Konow
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WHY DO PEOPLE VIOLATE THE
TRANSFER PRINCIPLE? EVIDENCE
FROM EDUCATIONAL SAMPLE
SURVEYS

Yoram Amiel, Frank Cowell and Dan Slottje

ABSTRACT

We run income inequality questionnaire in 17 universities in the USA. In the
questionnaire we examine how students of economics compare inequality of
income distributions, when transfers are made between income recipients.
The results are analysed in terms of several personal characteristics of the
respondents: family income, ethnicity, sex, geographic origin, number of
siblings, age, and by ranking of the universities.

1. INTRODUCTION

The transfer principle has sometimes been seen as the cornerstone of the stud
of inequality. First enunciated bigou (1912)and subsequently developed by
Dalton (1920)it is used as part of the characterisation of standard families of
inequality measures and of ranking principles for income distributions. However,
in recent years, the appropriateness of this axiom has been called into question.
A series of contributions using questionnaire-experiments has demonstrated that
individuals’ rankings of income distributions violate the Dalton principle although
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2 YORAM AMIEL ET AL.

they usually accord with the original Pigou insighinfiel & Cowell, 1992, 1999,
2002. In this paper, we focus on the proximate causes for this apparently aberral
behaviour and also provide further confirmation of the phenomenon.

The structure of the paper is as followSection 2discusses the transfer
principle in more detail and presents the research questions that we address. C
experiment and the data are discussefieation 3 Section 4presents the results
andSection 5provides some interpretation.

2. THE ISSUES
2.1. The Principle

The transfer principle (principle of transfers) has been extensively discussed in tt
inequality literature (see, for exampl&miel & Cowell, 1998, 1999 and so we
only provide a brief sketch of the essentials here.

Pigou (1912)pargued that, in &wvo-person communifyan income transfer from
the richer to the poorer person that did not reverse their positions would unambigt
ously increase social welfare; but he left open the questions raised by a communi
of more than two persons. Howevé&alton (1920)built on this idea and argued
that an appropriate principle for inequality measurement would be that, in ar
n-person community, an income transfer from any person to someone poorer (th
did not switch these person’s positions in the distribution) must reduce inequality
Soif (X1, X2, ..., Xi, ..., X, ..., Xn) represents a vector of incomes arranged in
ascending order then the vedor, X2, ..., X +3,...,Xj — 3, ..., Xn) mustrep-
resent a distribution with lower inequality, as longdas 0 andx; + 8 < xj — 8.

This is clearly a much stronger position than that originally taken by Pigou
and is one that has been challenged by some of the recent empirical literature.
forms the focus of the present study.

2.2. Research Questions

The heterodox views reported in the studies cited in the introduction are not th
result of haphazard responses to questionnaire experiments. Consistency che
have been carried out by the authors in a number of studies and the phenomen
has been replicated by the works of otheBal{ano & Ruiz-Castillo, 1993
Beckman, Cheng, Formby & Smith, 1996o0me of the main routes for further
investigation for an explanation of the phenomenon are:
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(1) Whetherthe economic context has aninfluence on perceptions of distributional
comparisons. (Cf. for example, the investigation of the present authors in the
context of social welfare, poverty and ri8kniel & Cowell, 1994, 1997, 2002

(2) Whether the position in the distribution plays a part in determining the per-
ception of a specific pure richer-to-poorer as inequality-reducing. (See for
example, the discussion Amiel & Cowell, 1998)

(3) Whether specific personal characteristics predispose an individual to respond
in an orthodox or heterodox fashion. For example, it might be argued that if
people had been properly educated in mainstream economics then they “ought
to” respect the principles such as Dalton’s transfer principle.

The present paper focuses on a combination of points 2 and 3 above. In
addressing the issue “why do people violate the transfer principle?” we raise
a number of supplementary questions: Could this be the outcome of different
economics education? What is the role of other personal attributes such as age an
gender? The motivation for these further questions is not hard to find. Previous
researchers have investigated whether economics as a discipline makes peopl
selfish Eckel & Grossman, 1998or whether females are more or less selfish
than males Krey & Meier, 200). Our own work has drawn attention to the
importance of an economics background in shaping responses to questions abou
distributional comparisonsAfniel & Cowell, 1999. So it is reasonable to raise
the question of whether these factors might play a significant part in determining
whether or not inequality rankings conform to the transfer principle.

3. THE EXPERIMENT
3.1. The Questionnaire Study

The general approach used here is fully describedinriel and Cowell (1999)

— an anonymous questionnaire experiment carried out in supervised sessions
with unpaid students. The specific questionnaire used in this is study of the “A4”
type described ilmiel and Cowell (1999put supplemented with a number of
personal questions. The questionnaire is reprinted in full as the appendix to this
paper. However, a brief summary of the format is as follows:

* Scene settingA brief narrative is provided in order to describe to respondents
the distributional comparisons on which they are asked to give their views.

¢ A series of five linked numerical questiotis each question a pair of income
vectors is presented to the respondent who is invited to say which of the two
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appears to be more unequal. Respondents can also indicate that they find the t
distributions equally unequal.

* A multi-option verbal questioThe issue presented is closely to that underlying
the set of numerical questions. Respondents are allowed to choose more th
one of the options.

* Review Respondents are given the option of reviewing their responses to th
numerical questions in the light of the reasoning of the verbal question.

* Background and circumstancésnumber of questions about personal attributes
and circumstances including family income, age, gender, area of domicile.

3.2. The Data

The set of questionnaire experiments was run in 17 universities in the United State
during 1994. The student respondents were all undergraduates who had not y
beentaught the conventional welfare-analytic approach to income distributions ar
the data were collected during a normal class or lecture session. The breakdov
of the combined sample is asTable 1

The right-hand column dfable 1lis a simple ranking indicator derived frofine
Lombardi Program on Measuring University Performance (20@1ixh presents

Table 1. Composition of the Sample.

Sample Size Rank
American University, Washington, DC 36 10
Arizona State University 14 11
Boston College, Chestnut, MA 13 5
Brigham Young University 13 6
California State University, Hayward 22 9
Columbia University 15 1
East Carolina University, Greenville, NC 72 16
Georgia State University, Atlanta 47 15
New York University, New York 16 2
SUNY Binghamton, Binghamton NY 24 8
Southern lllinois University, Carbondale 18 14
Syracuse University 42 7
Texas AM University, College Station 47 17
University of Arkansas, Fayetteville 45 12
University of Maryland, College Park 14 4
University of Wisconsin, Madison 24 3
Western Michigan University 49 13

Total 510
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categorisations of universities into groups by nine measures based on researct
performance, teaching quality, and funding in various departments of research,
amongst many others. The method used to categorise the universities reveals tha
there is no single rank-ordered list, and the ranking used for this study has used a
number of such orderings to compile this consensus ranking. It would be interesting

to know whether being a student enrolled at a higher-ranked institution is a factor

predisposing a respondent to make more conventional responses when comparing
income distributions.

3.3. The Model

Using the standard theory we can specify a particular response pattern or patterns
that should be expected to emerge from individual responses if people (a) were
to have views consistent with the theory and (b) were to respond according to
their beliefs. We can imagine the probability of this pattern emerging as being
determined, in part, by individuals’ attributes, the type of question and so on. So
it would be appropriate to specify a model of the following form:

Pr(Response Patters) ®(b1y; + boys + - - - + biyy) Q)

where they variables are personal characteristics; bhepefficients can then be
estimated using a standard technique such as probit. From the data set we have th
following data on personal circumstances:

e faminc - family annual dollar income in one of five income intervals. In con-
trast to previous studies (such Amiel & Cowell, 2002 all the respondents
came from the the same country so that we were able to include a variable in
actual currency units, rather than just a categorical variable.

¢ eth — ethnicity categorisation. The original data provided six categories, but
some of these were sparsely populated. These were simplified to three:2White
1, Asian-Pacific= 2, Black, Hispanic and the rest 3.

¢ sex —a gender indicator: male 1 and female= 0.

¢ geog — an indicator of the geographical area from which the respondent came:
Northeast= 1, Southeast 2, Midwest= 3, Southwest= 4, Northwest= 5,
West= 6.

¢ sib — number of siblings.

* age —age in years.

e res —residence picks up a possible “home university” effect. It takes the value
1 if the person attends university in the same state as he/she originates from.
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e unirank - university rankings. These are specified in the right-hand column
of Table 1

The “Response Pattern” on the left-hand side of (1) will depend on the way
in which the distinction between orthodox and heterodox views of distributional
comparisons is specified. This in turn depends on the way conformity with the
transfer principle is to be interpreted. The possible interpretations include:

(1) Conformity on the various questions, taken separately.

(2) Conformity on the collection of numerical questions jointly, and on the verbal
question separately.

(3) Conformity with all of the questions taken jointly.

Clearly interpretation 3 is very demanding; but the other interpretations may
also have merit. We will discuss these furtheSection 4

4. RESULTS
4.1. Numerical Questions: Summary
We focus first on the five questions that are in the form of a simple comparison o
two vectors A andB. The overall pattern of responses is givermable 2for the
whole sample and males and females separately. In each case the row lAbellec

or B respectively gives the proportions of the sample who respondedtbaB

Table 2. Numerical Questions: Summary Responses.

Q1 (%) Q2 (%) Q3 (%) Q4 (%) Q5 (%)

All data (N = 511)

A 33.9 54.0 47.0 45.4 54.4

B 19.8 18.2 20.5 38.7 23.3

A&B 44.2 25.8 30.3 143 19.6
Males (N = 299)

A 36.5 56.2 49.2 46.8 51.5

B 21.1 20.7 234 38.5 27.4

A&B 41.1 21.7 25.8 14.0 18.7
Femalesi| = 210)

A 29.5 50.5 43.3 42.9 58.1

B 18.1 14.8 16.7 39.5 17.6

A&B 49.0 31.9 37.1 14.8 21.0

Note: Two respondents did not identify themselves by gender.
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respectively is the distribution with the higher inequality; the row label&®B
gives the proportions of the sample who responded that the two distributions are
equally unequal.

Two things immediately stand out:

(1) The pattern of conventional responses differs markedly as between questions:
the proportion oA-responses is higher for questions 2 and 5 where the implied
transfer involves the richest person or the poorest person or both.

(2) Withthe exception of question 5 males appearto be more disposed than females
to giving a response that accords with the conventional view on distributional
comparisons.

Furthermore only 9.8% of the sample responddd all five questions (10.4%
of males, 8.1% of females).

4.2. Numerical Questions: Regression Analysis

Scrutinising the tabular break-down of responses by characteristics is suggestive
but not decisive. In order to disentangle the impact of the various personal factors
available in the data we use the econometric model (1) outlined above. Applying
this to the numerical problems alone it is clear that — as we not&gation 3.3

— there are two principal ways in which we can interpret the idea of an ortho-
dox response pattern. These correspond to the two leading specifications for the
equations for numerical responses alone:

(1) We can treat the observations as five separate unrelated responses (each ¢
which could beA or B or A&B). This gives us in principle a single equation
to be fitted to Bl observations wher#l is the sample size. An “orthodox
response” is then just a simpein any one of theseM observations.

(2) We can take the observations as a single response pattern in which only
AA...Ais consistent with economic orthodoxy. Clearly, there areljusb-
servations here.

We deal with each of these two cases in turn. Running the standard model of
Prob(Respons@) for the numerical questions on th&®bservations (case 1)
gives the pattern reported frable 3* Column 5 (labelled® > |z|) gives the prob-
ability that the true value of the coefficient is greater than the critical vadjreen
in column 4. Clearlysex , geog andunirank are all significant at the 5% level.
Agreement with the transfer principle, solely on the basis of the numerical ques-
tions (case 2 described above) is summarisd@bie 4 Again it is clear thasex
andunirank are significant at the 5% level.
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Table 3. Numerical Questions: Probit Regression of Respa@se

Coef2 Std. Err. z P> |z [95% Conf. Int]
faminc 0.0311 0.0202 1.54 0.124 —0.0086 0.0707
eth —0.0590 0.0355 —1.66 0.097 —0.1286 0.0107
sex 0.1338 0.0395 3.38 0.001 0.0562 0.2113
geog 0.0503 0.0142 3.53 0.000 0.0224 0.0782
sib —0.0110 0.0136 —0.81 0.417 —0.0376 0.0156
age 0.0055 0.0056 0.99 0.324 —0.0054 0.0164
res —0.0389 0.0550 —-0.71 0.480 —0.1467 0.0690
unirank —0.0113 0.0057 —1.98 0.048 —0.0224 —0.0001
const —0.2947 0.1874 —1.57 0.116 —0.6620 0.0725

Note: Number of obs= 2550.
Marginal effects.

On either interpretation we have a clear message. The university rankin
coefficient implies that the higher-ranked the university from which the student
respondent comes, the more likely is he/she to respond in an orthodox fashio
furthermore the probability of responding in this fashion is higher if the person is
a he rather than a she.

This message is broadly confirmed when we examine what is going on ir
each of the questions 1-5. A summary of the results of the regressions fc
individual numerical questions is presentedTiable 5 Only sex, geog and
unirank are ever significant; none of these is significant for the responses t
question 5.

Table 4. Numerical Questions: Probit Regression of Agreement with Transfer

Principle.
Coef. Std. Err. z P>z [95% Conf. Int.]
faminc 0.0610 0.0476 1.28 0.201 —0.0324 0.1543
eth —0.1148 0.0845 -1.36 0.174 —0.2805 0.0509
sex 0.2219 0.0967 2.30 0.022 0.0324 0.4114
geog 0.0594 0.0326 1.82 0.068  —0.0045 0.1233
sib —0.0384 0.0317 -1.21 0.225 —0.1005 0.0237
age 0.0041 0.0130 0.32 0.753  —-0.0214 0.0296
res —0.1516 0.1276 -1.19 0.235 —0.4017 0.0984
unirank —0.0261 0.0132 —1.99 0.047 —0.0519 —0.0004
const —0.4652 0.4377 —1.06 0.288 —1.3230 0.3926

Note: Number of obs= 510.
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Table 5. Probit Regression of Response “A’ for Individual Questions.

Q1 Q2 Q3 Q4 Q5
faminc 0.0610 0.0310 0.0377 0.0450 —0.0122
0.0476 0.0453 0.0455 0.0453 0.0450
eth —0.1148 —0.1009 —0.0046 —0.1288 0.0406
0.0845 0.0799 0.0795 0.0806 0.0792
sex 0.221% 0.1812 0.1881 0.1261 —0.0019
0.0967 0.0966 0.0970 0.0865 0.0789
geog 0.0592 0.0758" 0.0641" 0.0318 0.0290
0.0326 0.0329 0.0320 0.0320 0.0319
sib —0.0384 —0.0153 —0.0144 0.0401 —0.0311
0.0317 0.0306 0.0305 0.0306 0.0303
age 0.0041 0.0158 —0.0077 0.0099 0.0059
0.0130 0.0128 0.0125 0.0125 0.0124
res —0.1516 —0.1083 —0.0113 0.1223 —0.0562
0.1276 0.1235 0.1234 0.1242 0.1231
unirank —0.0261" —0.0028 0.0015 —0.0280" —0.0036
0.0132 0.0129 0.0127 0.0128 0.0127
const —0.4652 —0.3909 —0.3210 —0.3895 0.0427
0.4377 0.4272 0.4219 0.4219 0.4170

Note: Number of observations for each columrb10. Standard errors in small type below coefficient
estimate.

*Significant at 10% level.

**Significant at 5% level.

4.3. Verbal Question

Question 6 provides an interesting additional perspective on the transfer principle.
By asking respondents to reason verbally on issues to do with income distribution
and then inviting them to change their numerical responses in the light of this
reasoning we have tried to ensure that unorthodox responses are not the result of :
trick from the particular pattern of income distributions presented in the numerical
guestions.

The summary of responses for the verbal question (question 6) by gender break-
downis giveniriTable 6 Rowsa—e give the percentage who responded by checking
just one of the five optiona—e respectively. Note that the option that corresponds
to the pure transfer principle d. Given that the respondents were allowed to
make multiple selections it is of interest also to see the proportion who indicated
ad-response combined with something else (the degomb) and the proportion
who indicated other combinations.
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Table 6. Verbal Question: Summary Responses.

All Data (%) Males (%) Females (%)
a 12.3 13.0 11.4
b 28.0 29.1 26.2
c 15.1 10.7 21.4
d 25.4 28.1 21.9
e 13.1 124 13.8
d-comb 1.6 1.7 1.4
other comb 2.9 2.7 3.3
N 511 299 210

In interpreting this table the following should be noted:

* Option b is the “favourite™: this is the case where the person views aegth
to pooesttransfer as inequality reducing but is non-committal about richer-to-
poorer transfers elsewhere in the distribution. This is, broadly, the Pigou positior

e The pure transfer principle (rod) is the next most favoured response.

e Again the proportion of males respondidgs higher than the proportion of
females.

* There is a small number af-combination responses. Taken together with the
“pure d” case they amount to about the same proportion ab tlesponses.

However, in this case, the apparent gender split may be misleading. Th
regression results for the verbal question are present&alile 7(for the “pure”
responsel) and Table 8(for the d andd-combination responses together). The
story is now different from the numerical responses and, arguably, even simple
only eth is significant.

Table 7. Verbal Question: Probit Regression of Resportsé “

Coef? Std. Err. z P> |z| [95% Conf. Int.]
faminc 0.0389 0.0492 0.79 0.430 —0.0576 0.1353
eth —0.1881 0.0917 —2.05 0.040 —0.3679 —0.0083
sex 0.0335 0.0870 0.38 0.700 —-0.1371 0.2041
geog 0.0321 0.0347 0.92 0.356 —0.0360 0.1002
sib 0.0238 0.0328 0.73 0.468 —0.0405 0.0881
age —0.0173 0.0139 —-1.24 0.214 —0.0446 0.0100
res 0.0224 0.1349 0.17 0.868 —0.2420 0.2868
unirank —0.0122 0.0137 —0.89 0.372 —0.0390 0.0146
const —0.2570 0.4620 —0.56 0.578 —1.1625 0.6485

Note: Number of obs= 510.
Marginal effects.
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Table 8. Verbal Question: Probit Regression of Response “d” and
d-Combinations

Coef. Std. Err. z P> |z] [95% Conf. Int.]
faminc 0.0461 0.0493 0.9400 0.3500 —0.0505 0.1426
eth —0.2057 0.0918 —2.2400 0.0250 —0.3857 —0.0257
sex 0.0446 0.0859 0.5200 0.6030 —0.1237 0.2129
geog 0.0444 0.0332 1.3400 0.1810 —0.0206 0.1094
sib 0.0261 0.0324 0.8000 0.4210 —0.0374 0.0896
age —0.0063 0.0123 —0.5200 0.6060 —0.0304 0.0177
res 0.0436 0.1362 0.3200 0.7490 —-0.2234 0.3107
unirank —0.0072 0.0128 —0.5600 0.5740 —0.0323 0.0179
cons —0.5909 0.4735 —1.2500 0.2120 —1.5191 0.3372

Note: Number of obs= 510.

4.4, The Overall Picture

Finally, we ought to examine the overall pattern of responses, both numerical
and verbal. Note that according the strictest interpretation very few responded in
conformity with the transfer principle — just 4.3% of the overall sample (5.0% of

males 3.3% of females) gave the respose each of the five numerical questions
andd to the verbal question.
In the light of the discussion iBection 3.3t would be useful to consider both

the regression model where the orthodox/heterodox response to each questior

is taken as a separate observation and that where the entire pattekAAJ
is considered against all other combinations. The results afabtes 9 and 10
respectively: clearlgth , sex, geog andunirank are significant in the former
interpretation, but nothing is significant (even at the 10% level) in the latter.

Table 9. Probit Regression of Orthodox Responses: All Questions Separately.

Coef. Std. Err. z P> |z| [95% Conf. Int.]
faminc 0.0315 0.0186 1.70 0.090 —0.0049 0.0679
eth —0.0741 0.0327 —2.27 0.023 —0.1381 —0.0100
sex 0.1101 0.0337 3.26 0.001 0.0440 0.1762
geog 0.0459 0.0130 3.53 0.000 0.0204 0.0713
sib —0.0057 0.0124 —0.46 0.644 —0.0301 0.0186
age 0.0025 0.0051 0.48 0.630 —0.0075 0.0125
res —0.0300 0.0505 —0.59 0.552 —0.1289 0.0689
unirank —0.0111 0.0052 —2.14 0.032 —0.0213 —0.0009
const —0.2954 0.1716 -1.72 0.085 —0.6317 0.0408

Note: Number of obs= 3060.
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Table 10. Probit Regression of Orthodox Responses: All Questions Jointly.

Coef. Std. Err. z P> |z [95% Conf. Int.]
faminc 0.0350 0.2649 0.13 0.895 —0.4842 0.5542
geog —0.1935 0.2871 —0.67 0.500 —0.7562 0.3692
sib —0.3019 0.3269 -0.92 0.356 —0.9426 0.3388
age 0.0266 0.0765 0.35 0.728 —0.1233 0.1765
res —0.4166 0.5760 -0.72 0.470 —1.5456 0.7124
unirank —0.0144 0.0753 —0.19 0.848 —0.1619 0.1331
const —1.9334 2.3789 -0.81 0.416 —6.5959 2.7291

Note: Number of obs= 221. Because of multicollinearity several observations had to be dropped.

5. DISCUSSION

First we note what may be oddity. In several of the models the coefficieggon
is positive and significant — so if you are from the Midwest or West you are more
likely to respond in line with economic orthodoxy. But this has nothing to do
with going to university in your home stateres is not significant in any of the
models. We also note that the background variafdesnc , sib , andage are
never significant.

There may be an issue of the interpretation of and reasoning in the Englis
language. This is a possible explanation of the significance of the vaetiblén
the case of the verbal question, amdy with the verbal question.

However, the most striking thing about the results is their consistency with broa
conclusions that have emerged from other research. Specifically:

* In most of the numerical questions we have the same phenomenon as was evid
the inequality-risk experiment reporteddmiel and Cowell (2002} being male
means that you are more likely to answer in an orthodox fashion to numerice
guestions about distributional comparisons. On the other hand gender turns o
not to be significant when the issue is put in verbal form.

e The teaching of economics appears to be a significant factor in people’s intel
pretation of distributional comparisons. Here the significance of the negative
coefficient onunirank  may have an intuitive and appealing explanation. For
this variable the lower numbers mean higher ranking and so it is not surprisin
that higher-ranking universities answer more in line with orthodoxy.

Whether this indicates brainwashing by the profession is of course a moot poin
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NOTE

1. One respondent left all numerical answers blank and so was dropped from the regres-
sion analysis.
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APPENDIX: QUESTIONNAIRE

Following is the questionnaire used in the experiment reported in the main text.

Income Inequality Questionnaire

This questionnaire concerns people’s attitude to income inequality. We woul
be interested ityour view, based on hypothetical situations. Because it is about
attitudes there are no “right” answers. Some of the possible answers correspol
to assumptions consciously made by economists: but these assumptions may |
be good ones. Your responses will help to shed some light on this, and we woul
like to thank you for your participation. The questionnaire is anonymous.

Alfaland consists of five persons who are identical in every respect other tha
their income. Two economic policy proposals A and B are being considered fo
implementation in Alfaland next year. It is known that — apart from their impact on
personal incomes — the two policies would have the same effect on the populatio
The impact upon incomes would depend upon the particular state of the Alfalan
economy at the time the policy (A or B) is to be introduced.

In each of the questions (1)—(5) two alternative lists of incomes A and B (in
Alfaland local currency) are given. Each of these pairs represents the outcomes
the A-policy and the B-policy in each of five different situations in which Alfaland
might find itself. In each case please state which policy you consider would resu
in higherinequalityin Alfaland by circling A or B. If you consider that the two
policies will result in the same inequality than circle both A and B.

(1) A=(25,09,20,30) B= (2, 6, 8, 20, 30)
) A (2,5, 9, 20, 30) B=(3, 5, 9, 20, 29)
(3) A=(25,9,20,30) B=(2, 6, 9, 20, 29)
() A (2,5, 9, 20, 30) B= (2, 10, 9, 15, 30)
(5) A=(10,10, 10,10,30) B-= (10, 10, 10, 20, 20)

In question 6 you are presented with a hypothetical income change and son
possible views about that change. The views are labelled (a)—(e). Please circle t
letter alongside the view that corresponds most closely to your own. You can chec
more than one answer, provided that you consider they do not contradict each oth
Feel free to add any comment which explains the reason for your choice.

(6) Suppose we transfer income from a person who has more income to a pers
who has less, without changing anyone else’s income. After the transfer th
person who originally had more income still has more.
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(a) Income inequality in this society has fallen if the ranking of the income of
all the people remains the same. If there is any change in the rank of all the
incomes then it is possible that income inequality increases or remains the
same.

(b) If the transfer was from the richest to the poorest, and after the transfer the
richest remains the richest and the poorest remains the poorest, than income
inequality has fallen. In other cases we cannotapyiori how inequality has
changed.

(c) The relative position of others has also been changed by the transfer. So we
cannot sa priori how inequality has changed.

(d) Inequality in this society has fallen, even if there is a change in the ranking of
the income of people as a result of this transfer, and even if the transfer is not
from the richest in the society to the poorest.

(e) None of the above.

In the light of your answer to question 6, would you want to change your answer
to question 1-57 If so, please state your new response here.

1)
(2)
(3
4)
5)
(7 a. family income 1. below and up to 15,000
2.15,000-25,000
3. 25,001-31,000
4. 31,001-59,999
5. 60,000—andup R —
b. ethnicity 1. White,non-hispanic
2. Black, non-hispanic
3. Hispanic, Mexican
4. Hispanic, other
5. Asian or Pacific Island
6. Native American Indian _—

C. sex 1. Female
2. Male _—
d. geographic origin 1. Northeast

2. Southeast
3. Midwest
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e. number of siblings
f. age
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4. Southwest
5. Northwest
6. West




EFFICIENCY, EQUITY AND
DEMOCRACY: EXPERIMENTAL
EVIDENCE ON OKUN'S

LEAKY BUCKET
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1. INTRODUCTION

Income redistribution and its consequences have been the subject of intense
debate over the last three decades. This is nowhere better evidenced than ir
the motivations which are variously ascribed to such redistributions. The social
welfare approach, for example, starts from the premise that redistribution of
income from the rich to the poor enhances social welfare, a fact from which
redistribution derives its motivation. In contraiillock (1983, p. 2)argues that
the major impetus for income redistribution is simply that the beneficiaries of
transfer programs want larger incomes and greater wealth and have the political
power to realize their goalBuchanan (1984, p. 187nds a constitutional
basis for redistribution arguing that, if the voting franchise is universal and the
constitution allows collective decisions concerning income transfers, then the
basic property right to income in a society inheres in the voting franchise.

One implication is clear; we should expect substantial income redistribution
in democratic societies. And, in fact, such transfers have become so common that
they now constitute a hallmark of modern democratic governments. However,
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given that income and wealth distributions are positively skewed with the resul
that medians are substantially less than means, the extent of redistribution
substantially less than what might be expected if voters engaged in purely persor
wealth maximizing political behavior.

Why do we not observe redistribution to an extent greater than we actually
do? The answer is not at all obvious. One explanation may be that redistributior
are not costless and that voters may be uncertain about their future position |
the income distributiod. As a result, utility maximization may lead rational
voters to refrain from some redistributions, not because of a general concern fi
efficiency, but because such reallocations hold the potential for adversely affec
ing positions in the income distribution which they may conceivably occupy in
the future.

A second explanation suggests that equality and efficiency are both valued k
individuals in general with neither taking precedence over the other. The questio
then becomes what is the rate at which voters will trade off efficiency for equity?
Okun (1975)succinctly illustrates the issue with a simple conceptual experiment
in which $4,000 on average is paid by the top 5% of American families to finance
transfers to the bottom 20% of familiédf there are no inefficiencies, $1,000
could be transferred to each family. But Okun notes that such a redistribution

has an unsolved technological problem: the money must be carried from the rich to the poor
in a leaky bucket. Some of it will simply disappear in transit, so the poor will not receive all
of the money that is taken from the rich. The average poor family gets less than $1,000,
while the average rich family gives up $4,000. Suppose 10% leaks out; that leaves $900
for they average poor family instead of the potential $1,000. Should society still make the
switch? If 50% leaks out? 75%7? Even if 99% leaks out the poor get a little benefit; the $4,000
taken from the rich will yield $10 to each poor family. Where would you draw the line?
(Okun, 1975pp. 91-92).

Inspired by precisely this issuamiel et al. (1999)ask respondents to a question-
naire what is the minimum amount that must be delivered to the poor if varying
amounts are taken from someone that is rich. While there is some difference i
subject pools, generally leakage rates of 20-30% are claimed by responder
as the maximum leakage rate tolerable. This work follows on closely relatec
opinion surveys byAmiel and Cowell (1992, 1993, 1994nhdHarrison and Seidl
(1994)which shed some light on these issues by providing evidence concernin
student attitudes toward income distributions. When asked to choose betwee
alternative vectors of incomes substantial numbers of students report that the
prefer distributions with less equality. This, of course, indicates disagreemer
with the Pigou-Dalton principle of transfers and suggests that voter preference
for income distribution may help explain why there is not as much redistribution
as might be expectetiHowever, these surveys are subject to the well-known
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shortcoming that what people say in response to hypothetical questions and what
they actually do when income is at stake may be quite different. For example see
Beckman et al. (2002)

In this paper we employ the methods of experimental economics to examine
voter preferences regarding efficiency and redistribution. Subjects are asked to
choose between two distributions of payoffs which taken together are the equivalent
of income transfers from the top position to the bottom involving varying degrees
of leakage from Okun’s bucket. The nature of the experiment allows considerable
control and permits individual choices to be studied both from behind the Rawlsian
veil ofignorance and when the subjects know their positions in a payoff distribution
before voting. Subjects were recruited from student volunteers in four locations,
two in the U.S. (Denver and Tuscaloosa) and two in China (Guiyang and Tianijin).

The results turn out to be instructive. We find that voters are willing to support
very large efficiency losses to transfer income if they do not have to pay and do
not have any chance of obtaining the top positions. Support for redistribution,
however, drops off markedly when voters are asked to contribute to the transfer
or if they know their position before voting and they are at the top. Preferences
for mandated redistribution thus are strongly conditioned by self interest and the
opportunities which exist to occupy positions which receive the highest payoffs.

2. EXPERIMENTAL PROCEDURES

The objective of the experiment is to induce subjects to reveal their preferences on
income redistributions involving varying degrees of efficiency loss. The experi-
ment is conducted under two regimes: (1) when subjects make choices behind the
Rawilsian veil of ignorance and do not know which positions they will eventually
occupy in the distribution of payoffs; and (2) when subjects make choices knowing
their positions with certainty beforehand. At the outset, we should point out
that, unlikeRawls (1971)in using the veil of ignorance we make no normative
judgements concerning what choices subjects ought to make. Instead, we use the
veil as a positive device to introduce conditions of uncertainty about their future
position in the income distribution. When making choices from behind the veil,
the only knowledge subjects possess consists of the lists of payoffs, the mean
value of the alternative payoff vectors and the probability of various outcomes. In
the second setting, subjects know their position and, in four of five rounds, except
for the richest and poorest, do not have a personal stake in the outcome.

We adopt a design in which subjects are members of a five person committee
which uses a secret ballot and majority rule to choose between two ordered vectors
of payoffs. In setting up the social choice aspects of the experiment it is important
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for subjects to know that there are in fact other subjects in the experiment wh
will be paid. Thus members of each committee are placed in the same roor
during the experiment and are identified before the decisions are made and ti
votes announced. However, members of the committees are not permitted to col
municate in any manner, precluding any opportunity for lobbying or logrolling. In
an effort to obtain evidence across different cultures we repeated the experimer
in four regional locations, two in the United States and two in China. One of the
locations is in the Rocky Mountain West (Denver) and the second in the Soutl
(Tuscaloosa). In China one location is in the North (Tianjin) and the other in the
South (Guiyang).

Multiple experiments were conducted at each location. Subjects were recrulite
from lower level college courses and possessed only limited exposure to ec
nomics. Moreover, the structure of the experiment minimized any influence suc
exposure may have had. The terms “equality,” “income distribution,” “leaky
bucket” and “efficiency” were never used.

In the U.S. the subjects all attended large, state supported universities, t
University of Colorado-Denver and the University of Alabama-Tuscaloosa,
located approximately 1500 miles apart. In China, subjects were drawn fron
more diverse universities, Guizhou Minority University in the South and Nankai
University in the North, which are also approximately 1500 miles apart.

In any given experiment 10 subjects were divided into two committees of five
people. Instructions, included as an appendix, were read and a practice roul
conducted. Each experiment contained 20 rounds of choices. In each rounc
subjects were asked to vote for one of two alternative lists of payments. The lis
which garners majority support is used to make payments to subjects. For ha
of the rounds, subjects know their position and the payment which applies
them before voting. For the remaining rounds the assignment of positions is mac
after votes are taken and the majoritarian outcome announced. The same list
payment schedules are used under the two regimes to allow comparisons betwe
voting behavior behind the Rawlsian veil of ignorance and when positions in the
ordered payoff vector have been assigned.

The experimenter determines positions by shuffling 5 cards, ace through
fanning them out face down and walking before the subjects. The subjects poit
to one card, which the experimenter places face up in front of the subject. Th
highest payoff goes to the five and the lowest to the ace. Positions are assigned
this way during every round so that over the course of 20 rounds each subject
likely to earn relatively high and relatively low pay. For half the subjects in each
location, 10 rounds of an experiment are conducted behind the veil followed b
10 rounds with positions known. For the other half of the subjects the order i
reversed to test for order effects.
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Four experiments involving 10 subjects each were conducted in Tuscaloosa and
Denver. Thus, there are a total of 80 U.S. subjects. In China, two experimental
sessions involving 20 subjects each were conducted in Guiyang and Tianjin.
However, as explained below, two separate experiments involving the same
subjects were carried out at each China session, so there are a total of eight Chine
experiments, but only 40 subjects.

Subjects were nottold in advance how much they would be paid for participating
in the experiment, but were informed that it would be enough to keep their interest.
The experiment lasted approximately one hour. In the U.S. payments averaged
$18, just under four times the legal U.S. minimum wage. For one hour’s work in
the experiment U.S. subjects received on average about one half the amount tha
young, unskilled workers could earn in a day. In China the low per capita income
and cost of living provided the opportunity to examine the effects of the size of
monetary payments on revealed preferences concerning income distribution and
redistribution. To investigate this issue we followed the general procedures of
Katchelmeier and Shehata (19%2)d used two payoff schemes, which are referred
to below as “low pay” and “high pay.” In the low pay experiment we converted
U.S. dollars to Chinese yuan at the official exchange rate and paid one tenth of the
amount we paid in the U.S. This resulted in payments that were equivalent in value
to several days’ wages of young, unskilled workers. At the end of the low pay
experiment subjects were asked if they would like to repeat the experiment with
payoffs 10 times larger. All subjects readily agreed. In the high pay experiment sub-
jects received the equivalent of more than a month’s normal earnings by a young,
unskilled worker.

The first four rounds involve leaky bucket experiments in which income is
transferred from the top income position to the bottom. In round 1 there is no
leakage, and 100 points are transferféRlound 2 transfers 200 points and 100
of those leak out with the result that the bottom position receives only 100 points.
Thus, Okun’s rate of leakage is 50%. Round 3 transfers 300 points from the top
position and 200 points leak out, a rate of 67%. Round 4 transfers 300 points
but the bottom position in the income distribution receives none of it, a leakage
from Okun’s bucket of 100%. Round 5 transfers 80 points to the bottom position
with no leakage as in round 1 but with the difference that now all positions above
the lowest must contribute in a progressive fashion. The last five rounds transfer
points between adjacent positions with zero efficiency loss. They are included to
construct an index of preferences for equality.

When positions are assigned before votes are taken and subjects are motivate
entirely by self interest they need only examine the payoffs to their position in
distributions A and B and vote for whichever is larger. But in each round there
are either three or four positions that have the same earnings in the two payment
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schedules. For subjects whose payoff is the same in both A and B, self intere
predicts indifference concerning how the committee’s income is distributed
To allow for this possibility subjects were permitted to abstain from voting by
marking an X8 If subjects choose to vote, rather than abstain, their votes will
reflect a true preference and concern over the rewards given to others and not jt
forced choices. Therefore, if positions are assigned before the vote is collecte
subjects are in one of two possible situations, some of the subjects face a choi
where their direct self interest is involved and others where only the interests ¢
some other subjects who are members of their committee are affected.

3. EXPERIMENTAL RESULTS

Figure 1reports results from rounds 1 through 4 conducted behind the veil of
ignorance. The numbers in the charts for China reflect votes and abstentions in t
two locations and are separated into high pay and low pay. Exanmfigng and

reading across each row and then comparing rows reveals a very clear and cc
sistent pattern: regardless of country, location or high or low pay, support for the

round
China
u.s.
Tuscaloosa . ’
0% 50% 67% 100% Leak

B Transfer (B)
I Not Transfer (A)
L]

Abstain

Fig. 1. Tests of the Leaky Bucket (Behind the Veil of Ignorance).
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income transfer monotonically declines as efficiency losses rise. In the first round,
in which 100 points are transferred from the top to the bottom with zero efficiency
loss, all locations vote for the transfer by substantial majorities ranging from 90%
in Denver to 67.5% in Tuscaloosa with the Chinese results lying intermediate be-
tween the two. In the next round (50% efficiency loss), Denver again approves
the transfer by a majority of 60%, but the other three locations reject although in
China the margins of defeat are small, 2.5% and 5%, for high and low pay groups
respectively. Subjects in Tuscaloosa in contrast reject the transfer by a large major-
ity, 74.5%. In the third round (67% efficiency loss) all locations reject the transfer
with large majorities ranging from 83% in Tuscaloosa to 65% among the high
pay group in China. Finally, in the fourth round (100% efficiency loss), all loca-
tions again reject but by larger majorities, ranging from unanimity in Tuscaloosa
to 87% in Denver.

Figure 2reports results for the same rounds when positions are known before
votes are cast. The monotonic inverse relationship between inefficiency and voter
support, readily apparent behind the veil, is no longer in evidence. In addition,
there is a marked shift toward greater inefficiency. Rounds 2 and 3 (efficiency
losses of 50% and 67% respectively), previously rejected by voters behind the veil

4 round
High Pay .
China
Low Pay .
Denver 3 o
8
u.s.
Tuscaloosa
11
0% 50% 67% 100% Leak
I Transfer (B)
I Not Transfer (A)
Abstain

Fig. 2. Tests of the Leaky Bucket (Positions Known, All Votes).
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except in Denver at the 50% level, now pass in all locations, U.S. and China witl
large majorities. Only the 100% efficiency loss draws strong enough opposition t
bring about its defedtBut even in this case, the shift toward support for greater
inefficiency is striking. Behind the veil, the percentages of voters supporting
the 100% efficiency loss range from 0 to 12.8%. With positions known, these
percentages rise to 32.5-47.5%. Abstentions on a much larger scale than frc
behind the veil also surface in the U.S. In general, for the U.S., abstentions ris
with efficiency losses. No abstentions are recorded in China.

The contrast between when positions are known before the vote is taken ar
when they are not is instructive when attempting to sort out motives underlyinc
voting behavior. When their payoffs are affected and positions are known
individuals nearly always vote their self interest. In fact, we could find only
9 instances out of a possible 224 in which they did not (6 of the these are i
one location, Denver, with none in Tuscaloosa and 3 in CHirBglf interest
is thus a very strong predictor of voting behavior. It however does not come
into play when individuals’ payoffs are unaffected by which vector is selected.
Focusing on this group allows us to examine behavior when self interest is nc
at stake.

1 2 3 4 round
China
Denver
d 3 6 8
u.s.
Tuscaloosa
5 6 6 11
0% 50% 67% 100%  Leak
I Transfer (B)
I Not Transfer (A)
Abstain

Fig. 3. Tests of the Leaky Bucket (Positions Known and Pay Unaffected).
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Figure 3reports the result$Again reading across rows, we find that now only in
Denver does support for the transfer decline monotonically with efficiency losses.
In the other locations, within the first three rounds, support for transfers actually
increases the greater the efficiency loss. The most surprising result, however, is
that the 100% deadweight loss, soundly defeated in all locations behind the veil, is
now approved by voters in Tuscaloosa and high pay China. Further, a large number
of subjects in Denver and China low pay (40.6% and 45.8% respectively) also
support the redistributions. These results suggest that when their self interest is not
engaged significant numbers of subjects fail to support the Pareto principle, even
though it would be difficult to construct a more straightforward opportunity for
them to do so.

The differences in voting behavior appear to be quite significant; the question
however is whether they are statistically significarable 1reports results from

Table 1.
0% (Round 1) 50% (Round 2) 67% (Round 3) 100% (Round 4)
(a) Behind the veil of ignorance
Guiyang 3340 (1) 26/40 (2) 1840 (3) 440 (4)
Tianjin 31/40 (1) 1240 (2) 940 (3) 440 (4)
Demver 3640 (1) 2440 (2) 11/40 (3) 539 (4)
Tuscaloosa 2/40 (1) 10'39 (2) 6/36 (3) 0/40 (4)
Sum of ranks 4 8 12 16

Page’s L= 4 + 2(8) + 3(12)+ 4(16)= 120, the 0.001 critical value is 117 and the probability
of L > 120 given no treatment effect is 0.0005.

(b) Positions known (total votes)

Guiyang 2740 (2) 2540 (3) 2940 (1) 17/40 (4)
Tianjin 19/40 (3) 21/40 (2) 2340 (1) 1540 (4)
Demver 2937 (1) 2737 (2) 2340 (3) 1139 (4)
Tuscaloosa 185 (3) 2134 (1) 1936 (2) 12/40 (4)
Sum of ranks 9 8 7 16

Page’s L= 9 + 2(8) + 3(7) + 4(16)= 110, the 0.05 critical value is 111 and the probability
of L > 110 given no treatment effect is 0.08.

(c) Positions known (pay unaffected)

Guiyang 1724 (2.5) 1724 (2.5) 2024 (1) 17/32 (4)
Tianjin 11/24 (4) 1324 (2) 1524 (1) 1532 (3)
Demver 1821 (1) 17/21 (2) 1518 (3) 11/24 (4)
Tuscaloosa 19 (3) 1318 (1) 1118 (2) 1121 (4)
Sum of ranks 10.5 7.5 7 15

Page’s L= 10.5+ 2(7.5)+ 3(7) + 4(15)= 106.5, the 0.05 critical value is 111 and the
probability of L > 106.5 given no treatment effect is 0.26.
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Page’s Non-Parametric Test for Ordered Alternatii&6@ to determine whether
the results indicate significant ordered preferences for different degrees of leaka
from Okun’s bucket. Page’s test assumes rows are independent; therefore t
appropriate division is the two locations in China, Denver and Tuscaloosa. Th
upper number in each cell is the number of votes for the transfer and the bottol
the total number of votes. The ratio is the proportion of votes for the transfer:
which is required for Page’s test. The test also requires specification of a particul:
rank order within a block of data, as we have done in parenthesis. The rank orde
are then summed within a column, multiplied by the column position and summe
across the row. The resulting statistic is known as Page’s L and is compare
to a table of critical values for designs with the same number of treatment:
and blocks.

The first panel reports results from behind the veil. The sample Page’s L for thi
data from behind the veil is 120 with a critical value of 117 at the 0.001 significance
level. We reject the null hypothesis of no round effect in favor of the alternative
of an ordered effect, that is, behind the veil there are ordered preferences ft
the redistributive transfers with zero being the most preferred and 100% th
least preferred.

The second panel iffable 1reports results for total votes when positions
are known. The sample Page’s L is 110 and the critical value 111 for the 5%
significance level. We therefore fail to reject the null hypothesis of no treatmen
effect at the 5% significance level but would reject at 10%. The third panel
reports results for position known, pay unaffected. Again we fail to reject the null
hypothesis at the 5% level but this time at 10% as well. Thus, when positions ar
known no systematic ordered preferences on efficiency losses is in evitfence.

What motivations which underlie these results? On the badtgofl, it could
be reasonably argued that there exists a preference in general for equality a
efficiency which is evident in every location as Okun surmised. As inefficiency
rises, the willingness to transfer income becomes accordingly less.

This interpretation would seem to be, at least in part, belied by results whel
positions are known and pay is unaffected as showign3. Here, when no gain
or loss is at stake, results markedly different from those behind the veil emerge
In the U.S., only Denver moves in a direction consistent throughout with the
previous explanation, and in Tuscaloosa, the magnitude of the efficiency loss do
not appear to impact the results in the expected manner at all. In both Denver at
Tuscaloosa, however, there exist significantly larger numbers of individuals voting
for the transfer in rounds 3 and 4 when positions are known than from behinc
the veil.

It is plausible that the explanation may lie in the fact that behind the veil
there exists an equal chance of obtaining any position. This together with ris
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aversion and a preference for a higher average payoff would provide a consistent
explanation of these results. Self-interest, strong throughout, coupled with
uncertainty and risk aversion certainly seem to be at play here.

Self interest, however, cannot explain the result&im 3. When own pay is
unaffected and positions are known, efficiency losses seem to have a positive value
at least up to a point. One could argue that it is a new found concern for relative
equality because round 4 is undeniably the most relatively equal. Unfortunately,
this explanation is at odds with Amiel and Cowell's findings of widespread dis-
agreement with the principle of transfers. It is also in disagreement with results of
rounds, not reported here, which tested the same concepts as Amiel and Eowell.

Positions known

High Pay Low Pay Denver

Guiyang

Tuscaloosa

Tianjin
Behind the veil
High Pay Low Pay Denver
Guiyang
Tuscaloosa
Tianjin

| I Transfer (B)
I Not Transfer (A)

| | Abstain _
Fig. 4. Willingness to Pay for Transfers Round 5.
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Envy would seem to be a plausible motivating factor and would, at least in part
account for the marked differences of results from behind the veil as opposed t
known positions, pay unaffectédlt is important to inquire as to how strong these
other motivations are relative to self interest. A final round sheds additional ligh
on the issue.

Inround 5, subjects are asked to choose between distributions A and B in whic
there is no efficiency loss. Round 5 differs from the previous four in that, if a
transfer to the bottom takes place, all subjects in positions above the bottom mu
contribute with amounts increasing with incorffégure 4summarizes the results.
When positions are known, the transfer is resoundingly defeated in all location
by majorities ranging from 80% in both China high and low pay to 67.5% in
Denver. This sharply contrasts with the results from round 1 in which the transfe
was approved in all locations by margins ranging from 90 to 67.5%, even thougl
both rounds have zero Okun leakages. It is clear then that redistribution garne
much less support when subjects are asked to actually pay for it, even at “low
rates of contribution. Behind the veil, the margins of support for round 5 and
transfers are very much smaller than in round 1 with low-pay China rejecting an
Denver tied.

Table 2reports results from chi-squared tests of the hypothesis that rounds
and 5 are equivalent. The hypothesis is easily rejected both from behind the ve
and with positions known (in round 5 of course all subjects’ payoffs are affected)
Once positions are known, it is clear that support for the transfer is very little
different than what pure self interest would predict. Under self interest, the botton
20% would support the transfer while the transfer finds favor with only 25% of
voters. This all suggests that “altruism” is much less prevalent among subject
when it comes at their expense than when it comes at another’s. Alternatively
satisfaction from transferring income may not come so much from helping thos
in lower payoff positions as from soaking the rich.

Table 2. Will Subjects Support Taxes on the Middle Class to Help Others?

Behind the Veil of Ignorance Positions Known, All Votes
Transfer Not to Transfer Transfer Not to Transfer
Round 1 127 33 93 60
Middle untaxed
Round 5 88 72 40 120
Middle is taxed
Ho: No change x> =22 p=3x10° x> =41 p=15x 10710

Note: pis probability of a large? given H.
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4. LOGIT ESTIMATIONS

To further examine the motives underlying the observed voting behavior, we
estimate a multinomial logit model using maximum likelihood techniques for the
data from the first four rounds. The dependent variable takes on a value of zero
if the subject voted for the less equal distribution, one if the subject chose greater
equality, and two if the subject abstained. The models are estimated separately
for the two regimes, behind the veil and positions known.

The variable LEAK is defined as the percent of efficiency loss in the round
and takes on the values of 0, 0.5, 0.67 and 1. GAIN is the gain or loss of points
which the subject will experience if the transfer passes and is only relevant when
positions are known. GAIN is included to capture the role of self interest in
voting behavior. In contrast, the variable EQUAL is the proportion of tihes
subject votes for transfers in the last five rounds which involve zero efficiency
losses when positions are known and payoffs are unaffected by the distribution
chosen by the majority. EQUAL serves to isolate a subject’s preference for
equality because considerations of efficiency and self interest do not come into
play in these rounds. The variable HIGH is a dichotomous variable that takes the
value of one if the round occurred under high pay and zero if low pay. Location
dummies (e.g. DENVER, TUSCALOOSA and TIANJIN) were included to test
for differences relative to Guizhou in China. The variable PART2 tests whether the
order of the regime (whether rounds from behind the veil or positions known were
administered first) makes a difference. We entered GAIN, EQUAL and LEAK
as quadratic forms to capture nonlinearities and tested for various interactions be-
tween LEAK, GAIN and EQUAL. In all specifications, a number of these variables
were found to be insignificant, and, as a result, were dropped from subsequent
estimations.

Table 3 reports results from three estimations for the rounds conducted
behind the veil. Examining column |, LEAK, TUSCALOOSA and TIANJIN are
significant at the 1% level. LEAK possesses a hegative coefficient, indicating that
an increase in efficiency loss lowers the probability of voting for the traféfer.
The coefficients on TUSC and TIANJIN are significant and negative; voters
in Tuscaloosa and Tianjin are less likely than voters in Guizhou to vote for a
redistribution. All other variables were insignificant.

Columns Il and Il report results with nonlinearity and interaction terms
included. None of these turn out to be significant. The three rows after the
variables report log likelihood ratios, and significance tests on whether additional
variables should be included. The indication is that additional variables should
not be included at conventional levels of significance. Finally, from column I, the
model predicts 488 of 632 total cadesorrectly (77.2%).
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Table 3. Multinomial Logit Analysis.

Independent Variables Behind the Veil of Ignorance

| 1] 1l
Constant 1.998 (5.873) 1.882 (5.399Y 1.492 (3.596)
Leak —3.896 (—11.846 —2.899 (-3.296§" —2.108 (-2.085§
Leakd —1.106 (-1.178) —1.118 (-1.184)
Equal 0.1378 (0.444) 0.136 (0.439) 0.919 (1.576)
Equalx Leak —1.580 (-1.588)
Denver —0.147 (-0.490) —0.1508 0.491) —0.139 (-0.451)
Tuscaloosa —1.463 (—4.451) —1.455 (-4.444)" —1.452 (-4.442)"
Tianjin —0.986 (—3.506) -0.983 (-3.503] —0.977 (-3.481§"
High 0.0726 (0.264) 0.073 (0.792) 0.072 (0.263)
Part 2 0.232 (1.166) 0.232 (1.164) 0.228 (1.141)
Log likelihood —334.787 —331.951 —330.553
Add variables?
X2 1.387 3.826
Significance 0.239 0.148
Cases correct 485 486 486
Cases incorrect 147 146 146

Note: Coefficients refer to probability of voting for the more equal distribution. Coefficients for the
probability of abstaining are not reported — all are statistically insignificant. There are 251 vote:s
for the more equal distribution, 375 for the less equal and 6 abstentions.

Source: TFvalues are in parentheses.

*Indicates significance at the 5% level.

**|ndicates significance at the 1% level.

Thus, behind the veil, voters are sensitive to efficiency losses with suppor
diminishing as efficiency losses rise. There is no evidence to suggest that conce
for equality affects voting behavior behind the veil. There are differences, howevel
by location. Voters in Tuscaloosa and Tianjin are more likely to vote agains
redistributions than voters in Guizhuand Denver, suggesting that regional
differences within a country may be more important than differences between né
tions. This is all the more interesting because one country is officially communistic
while the other is widely regarded in the world as one of the more capitalistic.

Table 4 summarizes estimations on rounds conducted when positions ar
known. In contrast to the previous estimations, tests to determine whethe
the nonlinear and interaction terms should be included in the estimations ar
significant at the 1% level. Focusing on column Ill for this reason, we find the first
and second degree quadratic terms on LEAK and GAIN are signifieantre 5
shows the relationship, for both regimes, between the percentage of leaka
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Table 4. Multinomial Logit Analysis.

Independent Variables Positions Known

| 1l 1]
Constant 1.285 (3.609) 1.056 (2.780%* 0.114 (0.237)
Leak —0.509 (-1.747) 2.530 (2.527% 4.078 (3.574)
Lealé —3.217 (-3.331)* —3.128 (-3.191)*
Equal 0.221 (0.657) 0.246 (0.704) 1.598 (2.453)
Equalx Leak —2.360 (2.495)*
Gain 0.025 (8.690% 0.043 (6.189)" 0.048 (6.207*
Gair? —0.0001 (3.726)* —0.0001 4.040)*
Denver 0.617 (1.740) 0.626 (1.727) 1.992 (3.104)
Denverx Leak —2.203 (2.693)*
Tuscaloosa —0.241 (-0.716) —0.283 (-0.814) —0.221 (-0.632)
Tianjin —0.813 (-2.825)* —0.865 (2.910)* —0.865 (2.986)*
High 0.398 (1.401) 0.424 (1.446) 0.454 (1.539)
Part 2 —0.785 (-3.589)* —0.829 (-3.670)* —0.850 (3.711)*
Log likelihood —374.135 —357.532 349.59
Add variables?
X2 27.828 14.332
Significance 0.000 0.000
Cases correct 460 462 470
Cases incorrect 172 170 162

Note Coefficients refer to probability of voting for the more equal distribution. Coefficients for the
probability of abstaining are not reported. Abstentions are less common if the subject stands
to gain or lose from the outcome and fade with experience, all other effects are statistically
insignificant. There are 333 votes for the more equal distribution, 251 for the less equal and 48
abstentions.

and the probability of voting for the transfer, estimated at the extreme values of
equal, and the mean values of other variables. Behind the veil, the relationship is
inversely monotonic. For positions known, the negative quadratic term begins to
dominate the positive linear term at roughly 40%; up to this point voters are more
likely to vote for the transfer the greater the leakage. After 40%, the probability
of supporting the transfer falls with increases in the leakage.

The logit results also allow us to estimate where on average Okun’s line will be
drawn. InFig. 5, as long as a logit function lies above (below) the 0.5 probability
of voting for a transfer, a majority of voters will on average pass (reject) the redis-
tribution. In short Okun’s line is drawn where the function crosses 0.5. Behind the
veil, the line is drawn at 40% efficiency losses for the average subject. Subjects with
a preference for inequality would support only a 20% leak while a strong equality
preference lead to toleration of a 60% leak. When positions are known however



32

Estimated probability of
voting for the transfer

1.0

STEVEN R. BECKMAN ET AL.

Positions known

e

0.2

0.0

Behind the veil

Fig.

UL LAY RREY LS LALL LARRE LAt RELLI LU ELELY ULALT LLARY LELL LAREF LAY RLL) LULEY ELLAS EEARY L)

Percentage leak
5. Effect of Leaky Bucket on Voting Behavior.

transfers pass with efficiency losses as high as 92% — more than double the rate
leakage compared to behind the veil, and regardless of the equality preference.

The relationship between the points gained or lost by the transfer (i.e. GAIN

3
Y

and the probability of voting for the transfer is shownhig. 6. The point to
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Fig. 6. Effect of Gain on Voting Behavior.
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be emphasized is that if a one hundred point or greater loss is involved (i.e. the
amount of the transfer) the probability of supporting the redistribution always
falls below 4%. As the loss decreases, the probability of support rises rapidly until
at a gain of 100 points the probability of supporting the transfer reaches'98%.
This is not to suggest that preferences for equality do not have an effect. To the
contrary, EQUAL is highly significant indicating that a demonstrated preference
for equality increases the probability of voting for a transfer, ceteris paribus.

The interaction term between EQUAL and LEAK is highly significant as well,
and as the percentage of leakage rises the effect of a preference for equality
diminishes. A number of other variables, which were not significant behind the
veil, now are!® In fact one is struck by the number of other variables, locational
and interaction terms as well as the order of the experiment, which turn out to be
significant. The suggestion is that when positions are known and fixed a much
more complex process of determining voting behavior is at work with many
more considerations coming into play. And we would emphasize the result of
these additional considerations is less efficiency. This we believe is important for
reasons pointed out in the next section.

5. MOBILITY, EFFICIENCY AND
MAJORITARIAN DEMOCRACY

The experimental evidence presented above suggests that income mobility may
play a more important role in a majoritarian democracy than has been previously
recognized. As is well known, greater mobility in an income distribution implies
greater equality in lifetime incomes. What has not been recognized, however, is
the effect of mobility on efficiency.

At the outset it is important to note that the two regimes, behind the veil and
positions known and fixed, represent the opposite ends of a continuum defined
on mobility in an income distribution. In the literature on income distribution,
mobility refers to the degree to which individuals are able to move from one
position in a distribution of income to another and, in the most fundamental sense,
incorporates the prospects of holding various positions in the distribution in
the future®

The abstraction of “behind the veil” corresponds to perfect mobility because,
regardless of current position, all subjects possess equal chances at every positiol
in the distribution. As we have seen, in these cases, voters weigh efficiency losses
against more equality and reduce their support for equality as losses rise.

In contrast, the regime of “position known and fixed” corresponds to perfect
immobility. In this case, a subject is assigned his/her relative position and has
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no chance of changing it. Under immobility, gains to one’s position can only be
effected by redistribution between classes. If no gains are possible in the positic
in which the subject finds him/herself, behavior founded upon a preference fo
equality, indifference or less socially acceptable motivations such as envy surfac
as the only options remaining. In these circumstances, voters, in general, suppt
transfers with larger efficiency losses than from behind the veil even at time:
going to the extreme of 100% leakage.

The fact that a preference for equality is not in evidence behind the veil is
thus not surprising because all subjects possess equal expected payoffs, just
with perfect mobility all individuals possess equal expected lifetime incomes,
regardless of the static level of inequality currently extant. The level of efficiency,
affecting the average level of payoffs, then comes to the fore.

The evidence thus suggests that societies with greater mobility in the distribu
tion of income will support greater efficiency and less mandated redistribution
Beyond avoiding class divisiveness, such societies stand to gain a higher stande
of living while at the same time enjoying more equal chances of enjoying it.

6. CONCLUSION

Nearly two decades ago Okun asked how much efficiency leakage individual
would be willing to accept to transfer income from the rich to the poor. It is to
the question which Okun posed in 1975 that this paper is addressed. We use t
methods of experimental science to examine the preferences of subjects in fo
locations in China and the U.S. with regard to transfers involving varying efficiency
losses. Subjects vote and are paid under two different regimes: (1) behind the ve
of ignorance under which votes are cast before positions in the distribution ar
known; and (2) when positions are known before voting takes place.

Behind the veil of ignorance, transfers with zero efficiency losses are approve
in all locations by majorities ranging from 90% in Denver to 67.5% in Tuscaloosa
with the Chinese results intermediate between the two. As efficiency losses ris
to 50%, however, only voters in Denver continue to support the transfer with
Tuscaloosa, China high pay and China low pay rejecting it by majorities of 75%
53% and 55% respectively. Leakages of 67% and 100% are rejected by larg
majorities in all locations.

These results markedly contrast with those when positions are known. Transfe
entailing 67% leakage now pass in all locations and large numbers of voters
33-48%, support the imposition of a 100% deadweight loss on the top groug
This compares with 0-13% behind the veil. When we consider only voters whos
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payoffs are not affected by the transfer we find that the 100% loss actually garners
majority support both in Tuscaloosa and high pay China and substantial support
in Denver and low pay China.

Support for redistribution however is strongly conditioned by whether or not
subjects have to pay for it. When we introduce a second round with zero efficiency
losses but in which all subjects, other than the poor, are asked to contribute
according to their income, the measure is resoundingly defeated in all locations
with majorities ranging from 80% in China to 67.5% in Denver — although the
same transfer in which only the rich were required to pay was passed by these
same voters with majorities ranging from 90 to 67.5%. “Altruism” among subjects
thus runs thin when it comes at their own expense rather than another’s.

Estimations from a logit model allow us to further narrow in on where Okun'’s
line would be drawn. Behind the veil of ignorance, we estimate that transfers
entailing as large as 40% losses will pass. When positions are known, however,
this rises to 92% — more than double that from behind the veil.

This leads to an interesting implication. Our results suggest that, in democra-
cies where voters perceive opportunities to occupy upper income positions, less
mandated redistribution, substantially greater efficiency levels and higher payoffs
(standards of living) are likely to be observed. In contrast, in those democracies in
which little or no mobility exists, large scale, mandated redistributions primarily
focused on takings from the upper class are the likely result. In the latter case,
the cost of transfers in terms of efficiency losses could be very large. Thus,
mobility plays a critical dual role in democracies. It not only contributes to more
equal distributions of lifetime incomes but promotes higher standards of living
as well.

NOTES

1. SeeBishop, Formby and Smith (199®ho emphasize this explanation.

2. Okun refers to this as the Tax and Transfer Equalization Act.

3. SeeSen (1973, p. 27pr a discussion of the Pigou-Dalton condition.

4. The instructions in the appendix differ in one respect from those actually used in the
experiment. To facilitate reporting the results in this paper, rounds 1-10 in the appendix
have been reordered. In the original experiment round 1 was actually round 8, round 2 was
round 9, round 3 was round 10 and round 4 was round 7 and round 5 was round 6. Rounds
6 through 10 were originally 1 through 5. We refer to these rounds throughout the paper
as they appear in the appendix, not as they appeared in the original experiment.

5. Inthe U.S., 200 points- $1.

6. Abstentions created the possibility of a tie vote. In these cases the instructions
provides a tie-breaker, which involves a toss of a coin.
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7. There is a marked contrast between rounds 3 and 4 which is highly significant ir
regimes as can be confirmed by applyjfgests to total votes for and against the transfer
by round. These are reported below.

Behind Veil Position Known — Position Known —
All Votes Fixed Pay
Transfer No Transfer  Transfer No Transfer Transfer No Transfer
round 3 44 112 94 54 60 23
round 4 13 146 54 87 56 53

x>=21 p=4x10% x2=18 p=0.00002 x>*=7.9 p=0.005

Note: pis the probability of a largex? value.

8. All are individuals in the position with the highest payoff who vote to transfer funds
from themselves to the person in the lowest position. Five occur when the efficiency loss |
0%, 2 when the loss is 50% and 2 when the loss is 67% with no votes against self intere
when the efficiency loss reaches 100%.

9. Voters whose payoffs are not affected by which distribution is chosen are in position
2,3 and 4 in rounds 1 through 3 and positions 1, 2, 3, and 4 in round 4.

10. The weak influence of efficiency on voting when positions are known is due almos
exclusively to the comparison of the 3rd and 4th rounds. Page’s tests for the first thre
rounds when positions are known have probabilities of larger L of 0.48 and 0.56.

11. Rounds 6 through 10 were used in another context to determine the extent to whic
the principle of transfers was supported.

12. Other possible and plausible explanations certainly could exist.

13. Equal is constructed by identifying the set of votes in the last five rounds with own
pay unaffected, creating a new variable, vote2, which counts abstentions as half a vot
summing vote2 and dividing by the number of observations. The number of obsevation
varies subject by subject as assignment to positions with pay affected or unaffected
random. For two individuals, there are no observations.

14. We also reestimated the model with three dummies for the treatments (50% leal
67% and 100%) in the place of leak and I&akhis of course allows freedom of functional
form. The improvement in log-likelihood for column Il positions known fren228.266
to —227.596 is not statistically significant, and the coefficients of other variables do no
change in any appreciable manner. The same pattern as the quadratic formulation emer
and the same conclusions follow. The results for column | behind the veil of ignorance ar
similar. Results from these estimations are available from the authors upon request.

15. The variable equal is unavailable for two subjects, both in the U.S. Since the
multinomial logit uses four rounds per U.S. subject, 8 observations are unavailable.

16. The experimenter was the same in Guizhou and Tianjin suggesting the differenc
in behavior is due to subject pool effects.

17. The functional form indicates a turning point at abe@40 points but the positive
effect from—300 to—240 is very marginal and due to the functional form used.

18. The interpretation of these results are straightforward and are not discussed in det
for this reason.

19. SeeDardanoni (1993pn this point.
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APPENDIX

Instructions Part 1

Version 1

In this experiment, you will be a member of a five person committee. There may b
more than one committee but you will always be a member of the same committe
The committee does not meet and the votes are anonymous. At the end of the exp
iment your pay is determined by your choice, the majority vote of your committee
and by chance. We will go through one round for practice but all following rounds
are for real money — like the money the experimenter is showing to you now.

If less than 10 subjects show up for the experiment there will be only one
committee. Ten or more subjects but less than 15 leads to two committees. Dt
to the nature of the experiment we can have no more than two committees. Tho:
not assigned to a committee will receive a $3 payment and are excused.

In this session of the experiment there will he  committees and the first
thing we will do is assign people to their committee. This will be done as follows.
Each of you received a numbered folder as you entered the room. The folders a
numbered 1, 2, 3.. and up to 15. These are your subject numbers and will be usec
to assign committees.

* Those with numbers 1, 3, 5, 7 and 9 are assigned to committee 1.
* Those with numbers 2, 4, 6, 8 and 10 are assigned to committee 2.

There are 10 rounds in this part of the experiment. All the rounds begin in the
same way. The experimenter will shuffle five playing cards, an ace, a two, a thre«
a four and a five. He will then fan these out in his left hand and walk before
each of you with the cards face down. Each of you will point to one card. The
experimenter will turn card face up and place it on the table in front of you. He
will then walk to the next subject and they will point to one of the four remaining
cards. In this way all of you will be randomly assigned to one of five different
positions. Once you know your position mark your record sheet accordingly, bu
please do not pick up or mark the card in any way.

Now that positions are assigned you will vote for one of two possible alternative
outcomes, denoted as A and B. The majority vote will determine which alternative
is chosen. The alternatives are payment schedules for five outcomes or positi
numbers and are always presented in the same format as alternatives A and B bel

A: Average # of points= 120 B: Average # of points: 126

Position 1 2 3 4 5 1 2 3 4 5
Points 40 80 120 160 200 40 115 120 140 200
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In alternative A there are five possible outcomes: 40, 80, 120, 160 and 200
points. In alternative B the possible outcomes are 40, 115, 120, 140 and 200
points. Alternative B will change each round and in some rounds alternative A
will change as well.

In most rounds the “average number of points” expected from A and B are the
same, but, as in the example above, they are different in some rounds. It is up to
you to choose A or B depending on the alternative you think is best from your
perspective. To make informed choices it may be helpful to know how to interpret
the “average number of points”. If alternative B prevails and if there were many
random draws to determine the outcome, then 126 is the average number of
points that can be expected. This is much like tossing a coin many times. After
many tosses the average expected outcome is 50% heads and 50% tails. Similarly
in the example above the average outcome from alternative A and B assuming
many random draws is 120 and 126. You should recognize however that while
the average expected payoff is higher for B than A, only one draw will be used
to determine the outcome, not many. Just as heads or tails are equally likely in
a single coin toss, outcome 1, 2, 3, 4, and 5 are equally likely in this experiment.
Further the individual payments associated with each outcome may be different
in A and B. You will want to carefully compare and think about any differences in
the payments (points) associated with each outcome in A as compared to B. For
example, in the choice above if the choice is A and outcome 2 prevails you will
receive 80 points, but if B is chosen outcome 2 yields 115 points. However, if out-
come 4 prevails, B yields 140 points, which is fewer than the 160 points received if
A'is chosen.

Points are Converted to Cash at the End of the Experiment at a

Rate of 200 Points- $1

The particular outcome that prevails is determined by which alternative the
committee selects by majority vote and your position number. The first outcome
goes to the person in the first position, the second to the person in the second
position. If the committee votes for alternative A and you are in position 4 then
your payment is 160 points. However, if the committee votes for alternative B
then you will earn 140 points regardless of your individual vote. Since we are
interested in individual votes, we ask that you not show your vote to anyone
and that you be silent once the experiment is underway. However questions are
encouraged in the instruction phase.

In each round you will vote by writing an A, B or X on your record sheet. An
entry of A or B shows your preference for alternatives A or B while an X means
you abstain. Once the votes have been cast the experimenter will walk by and tally
the results for each committee. In the event of a tie vote within a committee, a
coin will be tossed to determine the outcome. The experimenter will announce the
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overall vote of each committee and you will mark the outcome under the headin
“majority vote” on your record sheet.

Points earned will be determined by your position number and the alternative
chosen by your committee. The experimenter will check that you have entered th
points earned on the record sheet and then highlight this as well.

Let’s Try a Round for Practice
First, record your subject number on your record sheet.

The experimenter will show you the five cards, shuffle them, fan them out face
down and walk before you. Please point to one card.

This determines your position number, which will be entered on your record
sheet and highlighted by the experimenter.

Next enter your vote on the record sheet by writing an A, B or X.

The experimenter will now walk by and tally the results for each committee and
announce the overall vote for each committee.

You will mark the committee’s choice under the heading “majority vote” on the
record sheet.

Based upon your position number and the majority vote you will then enter the
points earned on the record sheet. For example, if you occupy the fifth positiol
and voted for B but the majority voted for A, then your record sheet would look
as follows:

Position Number Majority Vote My Vote Points Earned

round O 5 A B 200

Now that the practice round is over, are there any final questions?
This completes the instruction phase for part 1

We now conduct the experiment for money.

Instructions for Part 2

This part of the experiment is exactly the same as Part 1, except each person m
vote without knowing their position number. That is, you will vote for A or B first
and then find out which of the positions you will occupy.

The record sheets and outcome sheets for this part of the experiment are t
same as those used in part 1. New record sheets and outcome sheets are be
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passed out now and old ones collected. Please enter your subject number on the
new record sheet.

Lets try a practice round.

First, record your subject number on the record sheet.

Next, look at the alternatives A and B for round zero, and vote by writing an A,

B or X on the record sheet.

The experimenter will now walk by, tabulate the majority vote, and announce
the outcome.

You will mark the majority’s decision on your record sheet.

The experimenter will now show you the five cards, shuffle them, fan them out
face down and walk before you. Please point to one card, which determines your
position number.

You will enter your position number on the record sheet and the experimenter
will highlight it.

Based on the majority vote and the position number you will now enter the
points earned on your record sheet.

Now that the practice round is over, are there any questions?

This completes the instruction phase for part 2

We now conduct the experiment for money.
Outcome Sheet

Rourd 0 — A practice round
(0) Position 1 2 3 4 5 1 2 3 4 5
Points 40 80 120 160 200 40 115 120 140 200
Average # of points= 120 Average # of points- 126

Rounds 1 through 10 — for money
(1) Position 1 2 3 4 5 1 2 3 4 5
Points 10 110 120 160 500 110 110 120 140 400
Average # of points= 180 Average # of points- 180

(2) Position 1 2 3 4 5 1 2 3 4 5
Points 10 110 120 160 500 110 110 120 160 300
Average # of points= 180 Average # of points- 160

(3) Position 1 2 3 4 5 1 2 3 4 5
Points 10 110 120 160 500 110 110 120 160 200
Average # of points= 180 Average # of points- 140
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A B

(4)

(®)

(6)

()

(8)

9)

(10)

1 2 3 4 5 1 2 3 4 5
10 110 120 160 500 10 110 120 160 200
Average # of points= 180 Average # of points- 120

1 2 3 4 5 1 2 3 4 5
10 110 120 160 200 90 100 105 140 165
Average # of points= 120 Average # of points- 120

1 2 3 4 5 1 2 3 4 5
10 40 70 100 130 10 50 60 100 130
Average # of points= 70 Average # of points= 70

1 2 3 4 5 1 2 3 4 5
40 80 120 160 200 60 60 120 160 200
Average # of points= 120 Average # of points- 120

1 2 3 4 5 1 2 3 4 5
40 80 120 160 200 40 100 100 160 200
Average # of points= 120 Average # of points- 120

1 2 3 4 5 1 2 3 4 5
40 80 120 160 200 40 80 140 140 200
Average # of points= 120 Average # of points- 120

1 2 3 4 5 1 2 3 4 5
40 80 120 160 200 40 80 120 180 180
Average # of points= 120 Average # of points- 120




HOW MANIPULABLE ARE FAIRNESS
PERCEPTIONS? THE EFFECT OF
ADDITIONAL ALTERNATIVES

Yoella Bereby-Meyer and Brit Grosskopf

ABSTRACT

In customer or labor markets raising prices or cutting wages is perceived
as unfair if it results from the exploitation of shifts in demands. In a series of
manipulations we show that adding an alternative to the original choice set
alters the perception of fairness of the final outcome. Adding a worse alterna-
tive lowers the perception of unfairness, whereas adding a better alternative
raises the perception of unfairness. These findings supplemented with
existing experimental evidence cast doubt on purely outcome-based theories
of fairness and suggest that fairness perceptions are highly manipulable.

1. INTRODUCTION

With the increasing use and recognition of experimental methods in economics,
the traditional economic assumption that people are self-interested and seek to
solely maximize their own monetary payoffs in social interactions seems not only
stark but non-descriptive of how human beings actually behave. Ever since the first
experiments on the ultimatum game (eGith et al., 198Presearchers are aware
that considerations for fairness and factors such as trust and reciprocity affect
behavior. In recent years attempts to model social preferences by augmenting
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agents’ utility functions with, for example, preferences for equity, reciprocity and
relative payoffs have abourid.

The current research aims to show that the perception of fairness is affecte
by the perceived intentions behind agents’ actions. These perceived intentior
are prone to cognitive biases and can be easily manipulated by altering the s
of alternatives an agent originally chooses from. We find that while keeping
the outcome unchanged, it is sufficientrteentiondifferent sets of alternatives
to shape perceived intentions and accordingly change perceived fairness
the worse or to the better. These results are strengthened by incorporatir
evidence from existing experiments with real stakes that similarly show tha
changing the set of alternatives, while keeping the outcome constant, affec!
economic behavior. Taken together, these findings suggest that the same econol
situation might not only be perceived differently but can lead to very different
economic behavior.

Our results have implications to models of social preferences. We will discus:
them at the end of the paper, where we will also allude to the potential dangel
that might result from the high manipulability of fairness perceptions.

Empirical evidence regarding the importance and robustness of fairnes
consideration for economic behavior is plentiful. One game that has been studie
extensively in this context is the ultimatum game (Bexth, 1995 for a survey).
The ultimatum game is a two-player game. One player (the proposer), who i
randomly chosen, receives a fixed amount of money that she needs to divic
between herself and the other player. The other player (the responder) has
decide whether to accept or reject the proposed division. If he accepts the mon:
is divided accordingly, if he rejects both players do not receive anything.

According to standard economic theory, the responder should accept ar
proposal greater than zero, and therefore the unique subgame perfect equilibric
prediction is that the proposer offers the smallest possible amount. Experiment
evidence does not support this prediction. It rather shows that individuals
incorporate fairness considerations into their offers and acceptance or rejectic
decisions. The average offer to the responder is usually more than 30% of tk
available pie. In addition, responders usually reject profitable but “unfair” offers
(e.g.Bolton & Zwick, 1995; Qith et al., 198p.

To account for this deviation from standard economic theBahin (1993)
suggested the concept of a fairness equilibrium that is based on the premise tt
people are motivated to help those who help them and hurt those who hurt ther
Models of this type, known also as reciprocity-based models, assume that peog
are motivated not only by their final outcomes, but also by the way the outcome he
been achieved. Players care about intentions behind actions and may be willing
sacrifice material payoff to reciprocate, i.e. reward fair behavior and punish unfai
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behavior (see for exampkereby-Meyer & Niederle, forthcoming; Dufwenberg
& Kirchsteiger, 1998Falk & Fischbacher, 1999).

Fairness considerations are important in many domains. For example, customers
suspecting a supplier to treat them unfairly might feel angry and start searching
for other alternatives. Anticipating this behavior causes firms not to raise prices,
if this raise will be perceived as unfair. Similarly, fairness considerations inhibit
employers from cutting wages during periods of high unemploymgker(of,

1982; Akerlof & Yellen, 1990; Bewley, 1998; Solow, 1980he susceptibility of
economic behavior to fairness issues makes the understanding of fairness norms a
important issueKahneman et al. (198@&pnducted a telephone survey that aimed

to elicit community standards of fairness for the setting of prices and wages. They
showed that the reference transaction, arelevant precedent thatis characterized by
reference price or wage and by a positive reference profit to the firm, affects fairness
perceptions. The behavior of a firm will be perceived as unfair if the firm will
increase its profit by arbitrarily changing the reference price or wBgegrman,
1985. Similarly, consumers seem to grant special status to the manufacturer’s list
price, even if they do not expect to pay that amount. Exceeding that amount is
perceived as unfaiBazerman, 2002

The reference transaction and the list price act as a reference point for assess
ments of fairness. Outcomes above the reference point are perceived as fairer ant
outcomes below the reference point are perceived as less fair.

In the current research we suggest that the reference point according to which
people evaluate fairness, i.e. the reference transaction, can be manipulated by
enlarging the set of possible alternatives that describe winaltd havebeen a
possible outcome.

In line with intentionality-based models we suggest that the way the outcome
has been achieved forms perceived intentions and affects the perception of fairness
If the additional ex-ante feasible outcome is worse than the current outcome, the
current outcome will be perceived as a gain and consequently as a kind behavior.
If the additional ex-ante feasible outcome is better than the current outcome, it
will be perceived as a loss and consequently as a mean behavior even if the final
outcome does not differ in the two situations.

In the experiment reported below we gave participants hypothetical scenarios
similar to Kahneman et al. (1986We asked the participants to evaluate the
fairness of the different actions that were described. Without changing the final
outcomes we mentioned an action that could have been taken: for example, a 3%
reduction in wages that could have been a reduction of 5%. We found an increase
or a decrease in the perception of fairness by just mentioning a worse outcome
that could have been obtained. This feasible but yet not obtained outcome seems
to have served as the reference point relative to which fairness and the perceivec
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kindness of the firm were evaluated. Our findings are additional evidence the
people do not evaluate the utility of alternatives based on final outcomes, as w:
expected by once standard economic theory, but rather are affected by the wi
the outcome is presented to them.

2. THE EXPERIMENT
2.1. Participants

Two hundred and forty-nine undergraduate students participated in this stud
One hundred and ninety-two were recruited from the Boston area (Harvard, MIT
BU) and fifty-seven from Ben-Gurion University, Israel. We ran the experimental
sessions in Boston and at Ben-Gurion University respectively.

2.2. Apparatus and Procedure

The experiment was conducted in a classroom setting. Participants were told th
they were about to participate in a study on decision-making, and were asked |
give their fairness evaluation to scenarios like the one that is described below (fc
all other scenarios see the Appendix):

A small company employs several workers and has been paying them the average wage.
There is severe unemployment in the area and the company could easily replace its current
employees with equally skilled workers at a lower wage. The company has been making
money. The owners considered reducing current hourly wages by 5%. Finally it was decided
to reduce the hourly wages by 3%. How do you judge the decision of the company? Please
indicate your judgment on a scale from 1 to 7, where 1 refers to ‘not fair at all' and 7 means
‘extremely fair’.

Two factors were manipulated:

(1) Outcomethe direction of change thatwas either negative or positiveen the
direction of change was negative, the change resulted in an outcome reductic
(e.g. wage cut) and when the direction of change was positive, the chang
resulted in an outcome growth (e.g. wage increase).

(2) Additional alternative an additional alternative that was either mentioned
or not When an additional alternative was mentioned, it was stated that the
decrease (or increase) could have been 5% but eventually was 3%. When t
additional alternative was not mentioned, only the decrease (or increase)
3% was mentioned.
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In addition, two types of scenarios were given in each condition.

Scenario AThe scenario described a decision concerning wages (see Appendix,
examples Al and A2).

Scenario B The scenario described a decision concerning consumer prices (see
Appendix, examples B1 and B2).

Participants of each subject pool were randomly assigned to the 8 experimental
conditions of the 2 2 x 2 design (2 “directions of changel 2 “with or without
an additional alternativeXk 2 “types of scenarios”). The number of participants
in each condition ranged from 12 to 16.

3. EXPERIMENTAL RESULTS

Figure 1presents the mean of the observed fairness perception as a function of
the outcome and the addition of an alternative. The presence of an additional
alternative raises perceived fairness in the case of negative outcomes and lower:
perceived fairness in the case of positive outcomes.

In order to test the significance of this effect, we ran a linear regression on the
perception of fairness as the dependent variable and the outcome, the mentioning
of an additional alternative and the interaction between the outcome and the
mentioning of an additional alternative as independent varigtfie®utcome

52
5.0 —— Negative Outcome
48 B --o-- Positive Oulcome
46 e
44 TRy
4.2
4.0
38
36

a4 /
3.2
3.0

Mean Fairness Perceplion

Without With
Additional Alternative

Fig. 1. Observed Mean Fairness Perception as a Function of the Outcome and the Presenct
of an Additional Alternative.
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Table 1. Linear Regression Results.

Variables Coefficients {(244), p-Value?)
Constant 2.07 (3.9, 0.005)
Qutcome positive for evaluator 1.6 (5.74, 0.001)
With additional alternative 0.45 (1.58, 0.05)
Outcomex Additional Alternative —0.9 (-2.27,0.01)

# Observations 249

R? = 0.14,F(3,245)= 13.07 p < 0.0001

aThe p-value refers to a one-tailed test.

positive for evaluatoequals 1 for a positive change and 0 for a negative change
With additional alternativeequals 1 when mentioned and 0 when risble 1
presents the results of the linear regression.

As can be seen iffable 1 we find a significant effect for the outcome, i.e.
the direction of change. The coefficient of 1.6 indicates that positive outcome
are perceived as fairer than negative outcomes. However, more importantly, w
observe a significant interaction between the outcome and the addition of a
alternative. Perceived fairness increases when a worse alternative is mention
(t(125) = 1.62,p = 0.05) and decreases when a better alternative is mentionec
(t(118)= —1.71,p < 0.044). These findings illustrate that the same outcome can
be judged as fair or unfair depending on the set of available alternatives it wa
chosen from.

One possible limitation of our study is its hypothetical nature — we did not
test choice behavior with performance-based monetary payments. Yet there
evidence that responses to hypothetical questions are often consistent with actt
behavior (e.gLichtenstein & Slovic, 197®n preference reversabrether, 1980
on probabilistic reasoning).

For an inference about consequences of fairness perceptions and resulti
choice behavior we enrich our study with existing experimental evidence that use
performance-based incentive pay and combine the results of the two approach
in a later section.

3.1. How Does the Perception of Fairness
Affect Actual Choice Behavior?

The following section briefly reviews experimental evidence of choices in games
These experiments show that the set of alternatives that are available to the propo.
in ultimatum games affects responder’s choice behavior.
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Mini-ultimatum games have been quite popular in studying rejections of
profitable but “unfair” offers in the ultimatum game. In a mini-ultimatum game
the choice set of the proposer is artificially constrained. Its structure allows for
a clearer separation of outcomes of different types and the control over players’
perceptions and expectations is increased. But clearly, these studies only examing
subjects’ choices and not their thought processes, i.e. their judgment.

The study that best complements our hypothetical scenarios on players’
judgment of fairness iBrandts and Sal (2001) They analyze whether a
benchmark split of (320,80) — with (proposer, responder) payoffs — is more or less
acceptable depending on what the only other possible choice of the proposer was.
They find that the benchmark split of (320,80) has a higher rate of acceptance
(hardly ever was rejected), when the only other choice was (350,50), i.e. if the
proposer chose the “fairer” of the two “unfair” options, than when the proposer
could have split the pie equally, i.e. (200,200). If the other option available to
the proposer was a split of (100,300) then the rejection rates of the benchmark
split (320,80) increase even furttfesimilarly, Nelson (2002finds that an offer
of $4 in a $20 ultimatum game has a higher probability of being accepted if
$4 is the highest possible offer (mini-ultimatum game) compared to when $20
is the highest possible offer (full-blown ultimatum gamé&plk et al. (2003)
show in mini-ultimatum games that the unequal offer of (8,2) has a higher
probability of being rejected if the proposer could have proposed an equal offer
(5,5) than if the proposer could have proposed only an even more unequal offer,
e.g. (10,0Y.

All these experimental findings suggest that the acceptability of an offer is
affected by the set of available offers. Depending on the available set of alternatives
for the proposer, identical offers signal different intentions of the proposer and
consequently are being accepted or rejected differently.

4. DISCUSSION

The findings of this study suggest that fairness perceptions are affected by the
intentions of the agents and are manipulable. Complemented by the existing
experimental evidence that fairness perceptions severely affect choice behavior,
this is of great economic interest.

Consistent with intentionality-based models we have shown that the way the
outcome has been achieved forms perceived intentions and consequently affect:
fairness perception. Mentioning a worse possible outcome causes the current
outcome to be perceived as a gain and consequently as a kind action, while
mentioning a better possible outcome causes the current outcome to be perceivet
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as a loss and consequently as a mean action. In both cases the ex-ante feas
alternative does not affect the final outcome, but nevertheless affects the fairne
perception. This shows how highly manipulable the fairness perceptions of the fin:
outcomes are.

Ourresults are not restricted to changes in fairness perception only. Experiment
research on bargaining has shown that agents are likely to act upon their percepti
of fairness. Responders in a an ultimatum game accept or reject similar offer
differently depending on what the proposer could have done, i.e. what alternative
the proposer was choosing from.

Taken together these results suggest that fairness models should take ir
account that people value the intentions behind actions besides having preferenc
over final outcomes and equitable distributions. Identical actions — dependin
on the alternatives available — are likely to signal different intentions of the
other party and consequently may lead to a different choice. Therefore, mor
complex models of social preferences have to take the set of available actior
into account.

The fact that choices are dependent on the set of possible alternatives giv
also rise to abuses and arbitrary manipulations. Justifications as to how a certs
decision came about seem to play an important role in evaluating a decisior
Consequently, it might be in the interest of one party to distort the set of availabl
alternatives in order to make the final outcome seem fairer, especially when th
available choice set is not directly observable. For example, universities that ai
currently suffering severe budget cuts may find much more support from staff an
faculty if they exaggerated the budget situation, i.e. announce intended salary cu
and then decide to cut costs in a slightly more moderate way. Sellers may have 1
incentive to update list prices when prices are falling, since customers will perceiv
a bigger discount as a kinder act.

NOTES

1. We will discuss models that incorporate social preferences in more detail later in th
paper.

2. Another class of fairness models, known as outcome-based models, is concerned w
the distribution of payoffs. Fair is defined not only in terms of absolute income but alsc
in terms of the relative share. In order to reduce payoff inequality a player may reduct
her payoff if this leads to a greater reduction in the other players’ payoff. A player would,
however, never sacrifice to increase payoff inequality Baeon & Ockenfels, 2000; Fehr
& Schmidt, 1999. However,Charness and Grosskopf (2004nd Charness and Rabin
(2002)find that people are willing to sacrifice money to achieve efficiency, even when this
increases payoff inequality.
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3. The effect of the subject pool and its interaction with the other predictors were found
insignificant. Therefore we analyze the data pooled from both subject pools.

4. In order to examine whether there are differences in the way the additional alterna-
tive affects perceived fairness in the different scenarios, we ran for each type of outcome
(decreaselincrease) a linear regression on the fairness perception as the dependent variab
and the type of scenarios, the mentioning of an additional alternative and the interaction
between them as the predicting variables. In both regressions no significant interaction was
found. This indicates that the type of scenario did not alter the influence of the additional
alternative. As a consequence, the analysis was done with the pooled data of both scenarios

5. For surveys on experimental procedures and on whether actually paying subjects in
experiments alters their behavior $&gmerer and Hogarth (199&)dHertwig and Ortmann
(2003)

6. The observed rejection rates are 0.0333, 0.2183 and 0.3492 respectively.

7. Guth et al. (2001show that almost equal splits instead of equal splits evoke very
different behavior on both, the proposers’ and the responders’ side.
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APPENDIX

The wording in parentheses refers to the version with the additional alternative
The two first scenarios refer to a positive outcome and the two last scenarios ref
to a negative outcome.

Al. A computer company has been making moderate profit. Recently there he
been inflation of 3%. As a consequence the company [considered raisin
the salary by 5% but in the end] decided to raise the salary of its worker:
by 3%.

B1. Acosmetic company has been making profit. Recently the price of raw ma
terials used in the cosmetic production decreased by 3%. As a consequen
the company [considered decreasing the price of its products by 5%. In th
end they] decided to decrease the price of its products by 3%.

A2. A small company employs several workers and has been paying them th
average wage. There is severe unemployment in the area and the compa
could easily replace its current employees with equally skilled workers at
lower wage. The company has been making money. As a consequence i
company [considered reducing the current hourly wages by 5%. In the en
they] decided to reduce the current hourly wages by 3%.
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B2.

A grocery store has several months supply of peanut butter in stock that
it has on the shelves and in the storeroom. The current price of a peanut
butter jar is $7. The owner hears that the wholesale price of peanut butter
has increased and [she considered increasing the price on the current stock

by 5% immediately. In the end] she immediately raised the price on the
current stock by 3%.
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SOCIAL MOBILITY COMPARISONS
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ABSTRACT

Social mobility is an issue at the crossroad of various disciplines: soci-
ology, statistics, political science and economics. We review alternative
approaches to the analysis of intergenerational income mobility, and
conduct a questionnaire aimed to reveal students’ opinions on some basic
principles developed in the literature. The questionnaire includes questions
focussed on: (a) the difference between structural and exchange mobility;
(b) the decomposition of mobility tables into parameters linked to structural
mobility and parameters linked to exchange mobility; (c) the effects of
transformations of the status variables (incomes) on mobility comparisons.
These issues have been formalized as hypotheses that can be formally tested
by the questionnaire. We find various regularities in the data, but also some
rejections of basic principles that require further scrutiny.

1. INTRODUCTION

Social mobility is the process through which, under the effect of different
transition mechanisms, the distribution of some relevant measure of individual
status changes over time. It may be viewed froninéergenerationaperspective

or intragenerational.The former notion relates to the transitions of family lines
from one generation to the next, usually traced through the male line. The latter
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refers to changes of position within the lifespan of the individual. Social mobility
is an issue at the crossroad of various disciplines, including sociology, statistic:
and economics (see eBartholomew, 1996; Prais, 195fr classical references

to the sociological and statistical literature; gdkinson, 1981; Shorrocks, 1978
for pioneering works on social mobility by economists).

There are, indeed, many reasons for social scientists to be interested in soc
mobility (seeFields & Ok, 1999 for a review of the literature). First of all, in
an ethical perspective, social mobility is often interpreted as a factor determinin
equality of opportunity. In fact, some scholars even argue that equality of
opportunity should be the main, if not exclusive, point of political concern in a
society (see e.gtokey, 1998 and that in more socially mobile communities, the
support for redistribution might be loweAlesina & La Ferrara, 2001; Benabou
& Ok, 200)). In addition, as argued by some, social mobility may promote
economic efficiency and stimulate economic growth (Beeen, 1997; Yishay
& Moav, 1999 for recent examples and positions within this literature). Social
mobility may further directly improve social welfare, when one considers the
distributions of incomes of different generatiodgkinson, 198).

Obviously, given the various reasons one may be interested in social mobility
it is perhaps not surprising that different disciplines and scholars have develope
different approaches to social mobility measurement. This is witnessed by th
great number of synthetic measures of social mobility (mobility indices) which
have been developed by different scholars and which, in many situations, provic
quite divergent indications when applied to a given set of real world mobility data
(Checchi & Dardanoni, 2003a

In this paper we focus on intergenerational mobility. We use responses fror
about 350 university students in Italy, to test the extent to which they agree
on a few basic concepts underlying social mobility studies. To the best of ou
knowledge, this is the first attempt to design a questionnaire to find out people’
opinions on basic principles of social mobility measurement. The method o
using students’ responses for testing basic principles in issues concerning soc
measurement and ethics has been pioneeredrigl and Cowell (1992)or
the theory of income inequality. Since then, a growing literature has mounted o
other aspects of distributive justice (s&miel, 1999 for a survey; and sedoyes
et al., 2002for a collection of recent papers in the area).

There may be objections to this approach. One may for example argue th:
scholarly introspection, deduction from basic premises, and academic consens
should be the only validation criteria for the progress of knowledge in the field.
However, while we do not believe that people’s views should become a substitut
for academic confrontation, we also think thatit would be presumptuous to procee
without any tests of what people may actually think about the ideas developed b
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the scientific communityAmiel and Cowell (1992)pre in particular convincing

to argue that, if anything, “this might avoid becoming hostage of the conventions
that accompany any academic specialism” (p. 4). In the context of the literature
on social mobility, this may be even more important since very few conventions
are firmly established in the area and much theoretical work is still undergoing.

Some may also object to the use of students as subjects to be targeted in the
guestionnaire. Perhaps, one may be more interested in experts’ view or judgments
by the layman. As pointed out Bymiel and Cowell (1992)the former people may
be more affected by prejudice, while the latter may fail to express their opinions
coherently, due to the lack of experience to think about logical propositions. On
the other hand, students may have greater practice to think in abstract terms on
general principles and working with simple numerical examples. This attitude may
be especially important in the context of social mobility comparisons, which by
their multidimensional nature are intrinsically more problematic than inequality
comparisons.

In the next section, we give a formal treatment of the various dimensions of
comparisons involved in the present experiment. In particular, we focus on the
sharp distinction drawn by sociologists between the so called dimensions of
structural mobility and exchange mobility and provide formal hypotheses to test
them by the questionnaire. We also discuss various invariance hypotheses on
the effect that the location and the dispersion of the socio economic indicator,
both in the fathers’ and the sons’ generations, may have on the perception of
intergenerational mobility. Next we present the questionnaire and the results. We
find various regularities across subjects’ responses. Not always, however, these
are in the direction of the theoretical predictions. Among others, perhaps the most
surprising is that subjects seem to consistently fail to recognise social mobility
along the dimension of what we will define as exchange mobility.

2. THE COMPARISON OF MOBILITY TABLES

The intergenerational mobility of a society can be described by the joint distribu-
tion of a pair of random variables andY which represent, respectively, fathers’
and sons’socio-economic statugienceforth, we will simply use income as the
relevant indicator of status. The joint distributibl{x,y) contains all the relevant
information to study the intergenerational mobility of a society. In particiar,
contains information on different aspects of the society’s intergenerational mobil-
ity. The marginal distributions determine both the average level of status and its
dispersion within the fathers and sons generations. One could say then that the
marginal distributions contain information ofsatic nature. However, the joint
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distribution determines also the conditional distribution¥ &r each given level

of fathers’ income, which indicate how the chances of a son to achieve a give
income depend on level of income of his father, and thus provide adguigmic
view of social change.

When analyzing the intergenerational mobility of a society, the interplay
between the distributions of andY can be described by two quite different
concepts:structural mobility and exchange mobilityStructural mobility refers
to, and is measured by, the difference between the fathers’ and sons’ margin
distributions of income. For example, if a country is experimenting a substantia
economic growth, there will be a greater number of high-income positions
available to the sons compared to the fathers. The opposite may occur in tf
case of an economic decline. In either case, there will be some kind of socie
change. However, there are many ways in which a marginal distributi¥rcah
be obtained from a given marginal distribution Xf In fact, two hypothetical
societies could display the same amount of structural mobility because they hay
the same marginal distributions, but they could differ in how families interchange
their relative positions. In particular, for any given marginal distributions of fathers
and sons income, it is equally well possible to imagine an hypothetical society
whereX andY are independent, and one whefés a deterministic monotone
function of X. So, while in the first situation any son has the same chances a
any other, in the other society the income of a son is uniquely determined by th
income of his father. The investigation of the questiwhen does a society offer
individuals better chances of determining their own income irrespective of the
income of their fathes? is generally referred to as the study of exchange mobility.

The importance of the distinction between structural and exchange mobility
when analyzing a mobility structure is well known. Most sociological research on
social mobility, at least sindeogoff (1953) has fruitfully employed this distinction
in virtually all explanations of observed mobility data (see among otbargan,
1966; Featherman et al., 1975; Goldthorpe, 1980; Hauser & Grusky, 1988; Hop:
1982; Sobel et al., 1998; Wong, 1990r an overview). On the other hand, the
economics literature has been much slower in appraising the distinction betwee
structural and exchange mobility. In particular, the ubiquit@adton’s (1886)
model of regression to the mean, which seems to be the workhorse of virtually a
empirical studies of economic mobility (see eMulligan, 1997; Solon, 1999
does not allow an easy and explicit distinction between structural and exchang
mobility.

A convenient way to represent an intergenerational mobility structure (a join
distribution of fathers’ and sons’ income) is by means of so catiebility tables
As an example, consider the simplest case where there are only two values tt
fathers’ income can take in a society, thakjga given low level of income) and
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X, (a given high level of income). Similarly, Igt andy;,, be two levels of income
(low and high), for the sons. Social mobility may then be described by means of
a 2 x 2 mobility table Example ).

Sons — y fathers’ marginal
J ’h . .

Fathers! ! e distribution

X ny Aip iyt

Xh Hhi Nhh nut an

sons’ marginal
distribution

Example 1. A General 2x 2 Mobility Table.

i+ g nint i

In the tablenjj, with i, j = h, |, denotes the number of families in the society
with father belonging to categoriyand son to categorj; with Zizjnij =n.
Dividing njj by n, one obtains the relative frequency of the transition between the
classi andj, which is an estimate of the probability of that transition. Mobility
tables are sometimes expressed in terms of relative frequencies, rather thar
absolute. But for consistency with the display format used in the experiment, we
maintain throughout the notation based on absolute frequencies.

Special cases of mobility tables, as described in the literature, are those of: (a)
perfect immobility, where the elements outside the main diagonal are all zeros;
(b) origin independence, sometimes also referred to as the case of equality of
opportunities, where sons’ position is statistically independent from fathers’,
that isn; x npp = N x NiR; and (c) perfect negative dependence, where all the
elements outside the counter diagonal are zero.

Mobility data can be considered by various different perspectives and, as
anticipated in the introduction, no simple or unanimous answer would in general
be given to questions like “when a society is more mobile than another?” or “what
would make a society more mobile than another?”

In this paper we follow the route which is most commonly used when analysing
mobility tables, and is now the standard paradigm in the sociological literature
on social mobility comparisons (see, eSpbel et al., 1998 structural mobility
is analyzed by the comparison of fathers’ and sons’ marginal distribution, while
exchange mobility is analyzed by looking at the association structure of the mobil-
ity table. In particular, for a generic 2 2 mobility table as irExample 1 define
theodds ratioasor = (n; /nip)/(Nni/Nhn)- The odds ratio then describes the ratio
between the odds of a son with a father with low income of remaining with low
income rather than moving upwards, with respect to the odds that a son with a
father with a high income has of becoming poor, rather than remaining rich. The
odds ratio can thus be considered as a measure of association between individual
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of different social origin and is therefore an index of the rigidity in the society.
Thus, for instance, a society where sons’ position is statistically independent fror
fathers’, the case of origin independence referred to above (case b), dreecaral

to 1. We define this as the case of absence of association. On the other hand, ri
societies where fathers’ and sons’ incomes are positively associated have od
ratios grater than 1; while societies with negative association between fathers’ ar
sons’ incomes have odds ratio below one. Clearly, the case (a) above of perfe
immobility is the situation of maximum positive association (highest possif)je
while the case (c) of perfect negative dependence is the situation of maximur
negative association (lowest possibig.

We emphasize that in the remaining of the paper we restrict attention to table
displaying non-negative association. The main reason for this restriction is the
real world mobility dataneverdisplay negative association between fathers’ and
sons’ status.

Some qualifications regarding this restriction are nevertheless necessary.
particular, there is an important stream of economic literature that stresses the ir
portance in assessing mobility of the degree to which fathers’ and sons’ ranks a
reversed over time. For examphgtkinson (1981)andAtkinson and Bourguignon
(1982)consider a framework where welfare is maximized by complete reversal
where all rich become poor and all poor become rich. In general, it is well known
that there is a tension between the concept of mobility as origin independence at
that of rank reversal (se8horrocks, 1978for a clear early axiomatic analysis,
andGottschalk & Spolaore, 20Q%r a more recent treatment). On the other hand,
within the tables displaying positive association it is easy to show that welfare
is maximized by origin independence. This restriction will simplify our analysis
by assigning maximum exchange mobility to structures with perfect origin
independenceof = 1), ignoring the issues of reversal and negative association.

To better illustrate now the concepts of structural mobility and exchange
mobility followed in this paper, and the role of odds ratios in assessing the latter
consider the three hypothetical societies S, T and Exaimple 22

Society S » ¥ Society T 5, ¥, Society U » ¥,
X 32 16 % 32 30 % 32 3
X5 16 32 X4 8 30 Xy 30 30

Example 2. 2 x 2 Tables with Different Structural Mobility and Same Exchange Mobility.

In comparing these tables, we assume for the time being that the four value
of x;, i, y; andyy,, are equal across the tables. Society T is characterised by
strong economic growth between generations (62% of the fathers, but only 40¢
of the sons, have low income). Society U, on the other hand, shows a gener
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impoverishment in the generational passage (60% of fathers, but only 38% of sons
have highincomes). Society S, finally, is an example in which there is no change in
the marginal distributions between generations. Thus, structural mobility is greater
in both T and U than in society S. Which society, however, can be considered as
having more exchange mobility?

Consider again society S: a son with a father with low income has twice as
much the probability of remaining with low income than moving to high income.
On the other hand, a son with the father with high income has half the probability
of having low, rather than high, income.

Thus, itsor is 4. Note thabrs of societies U and T are also equal to 4. Therefore,
one could argue that the three societies, while differing in terms of structural
mobility,3 are characterised by similar social rigidity in terms of equal positive
association between the income of the fathers and the sons.

One can also have situations in which the opposite holds. It is easy to check that
the following tables, namely’ @&nd T, which display the same structural mobility
(since they have the same marginal distributions), differ in terms of exchange mo-
bility since T is an example of independenae (= 1), while in S there is positive
association between incomes in the two generations=(16) (Example 3.

Socicty & W ¥ Socicty T Yi Vn
X 40 10 X 25 25
Xn 10 40 Xn 25 25

Example 3. 2 x 2 Tables with Same Structural Mobility and Different Exchange Mobility.

Thus, following the above discussion, we formulate hypotheses on structural
mobility by looking at the distance between the fathers’ and sons’ marginal distri-
butions; and formulate hypotheses on exchange mobility by looking at the odds ra-
tios. In particular, the first two hypotheses that we will control in the experiment are:

H1. In pairwise comparisons betweerx22 tables having the same structural
mobility, the table showing lowesdds ratiohas greater exchange mobility.

H2. In pairwise comparisons betweenx22 tables characterised by the same
odds ratios the table showing the greater difference in the margins has greater
structural mobility.

Obviously, note that the two hypotheses introduce only a partial ordering for
comparisons between mobility tables. Indeed, we emphasize that, while the
hypotheses apply to more general comparisons than those involving the simplest
cases of independence and perfect immobility, they are still quite restrictive in
terms of the number of situations in which they can be used to obtain firms
prediction. Notice, in particular, that H2 is silent even in comparisons between
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tables like U and T, with the saneglds ratiosand reversed marginal distributions
between fathers’ and sons’ between the two tables (seesaistion 3.1below).
Nevertheless, as emphasized above, we believe that the two hypotheses are at
cornerstone of the literature on social mobility measurement, and therefore the
deserve particular attention. In line with this approach of considering the mos
basic principles underlying the theory of mobility measurement, we now focus
on the two most obvious limitations of the discussion so far conducted.

The first limitation requiring attention concerns the effect on social mobility
comparisons of a transformation of the fathers’ and/or sons’ incomes. Recall the
we have so far discussed comparisons in which the valueg &f, y; andy;,
were always equal across the tables. In this regard, we first of all note that fc
some scholars (see eRjelds, 2001and references therein), as long as the values
of incomes are expressed in the same unit across all tables, no transformations
allowed in mobility comparisons, because mobility is an absolute concept whicl
refers to fathers’ and sons’ actual incomes.

Alternatively, different transformations may be proposed. In the experiment, we
specifically test four well-known hypotheses of transformations that according tc
various literature (see agahields, 200} would not affect mobility comparisons.
They are (also note the nested nature of the hypotheses):

H3. Weakly relative invariancgX, y) has the same mobility (interpreted either
as structural or as exchange mobility) ag,(ay) for all « > 0;

H4. Weakly affine invarianceX, y) has the same mobility asX + B, ay + B)
forall @ > 0 and allB;

H5. Strongly relative invariancex, y) has the same mobility asX, yy) for all
a > 0andy > 0;

H6. Strongly affine invariance(x, y) has the same mobility asX + B, vy +
d) for all « > 0 andy > 0 and allg ands.

The second obvious limitation of the discussion underlying hypotheses H1 an
H2 concerns the analysis of mobility tables of an order greater tha@.2n this
respect, we note that the study of the decomposition of mobility tables into pa
rameters of structural mobility and parameters of exchange mobility, is an area
quite active research, stemming from the seminal worlMo€ullagh and Nelder
(1989)on generalised linear models (see, &artolucci et al., 2001; Sobel et al.,
1999. In particular,Dardanoni and Forcina (200Bave recently argued that the
relevant extension of the idea oflds ratiosn mobility tables of an order greater
than 2x 2 is the so callegieneralised odds ratiogor) (seeAgresti, 1990 for a
definition).Gors essentially are odds ratios calculated for all possibie22ables
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that can be constructed fromkax k table by summing up families in adjacent
categories. The following example shows how to construct, fronx&83nobility
table (with the three levels of fathers’ and sons’ incomes, denoteghgsandx;,,
andy;, y,, andyy,), four “2 x 2" tables by adjacent dichotomisatiorisxample 3.

p Vi Vi
X, ny, Ry, ny
Ko T T Ho
X, iy Lo ny,
T, T, T, T,
Ay Hy+ gyt
y Hyy T Ay Hyt Hgy Ay Ayt Ry Ayt By
™ My, Ayt oy
oy T W+ it oy
Pt by A thyy Ry Hy+ gy yt Ay App
My T Wy oyt

Example 4. A General 3x 3 Mobility Table with the Four 2x 2 Tables Constructed by
Dichotomisation.

Gors are the standardrs calculated for the four tables. Intuitively, when

comparing two tables of the same order, one can argue that if a table has all the

gors lower than the correspondirgprs of the other table, then in the former
table there is more exchange mobiliardanoni and Forcina (2008how that
this criterion is in fact equivalent to the so callpdsitive quadrant dependence

discussed in the statistical literature and applied to social mobility measurement

by Atkinson (1981)andDardanoni (1993)

The decomposition naturally leads to reformulate H1 and H2 for cases of tables

of an order greater than 2 as:

H1'. In pairwise comparisons between tables of the same order and having the

same structural mobility, the table showing lovgemeralised odds ratiosas
greater exchange mobility.

H2'. In pairwise comparisons between tables of the same order and charac-

terised by the samgeneralised odds ratigghe table showing the greater dif-
ference in the margins has greater structural mobility.

3. QUESTIONNAIRE DESIGN

Three versions of the questionnaire were prepared. For reasons explained below

we refer to the three versions as: the X2 relative” questionnaire, the “2
2 affine” questionnaire, and the %3 3" questionnaire. Participants to the three
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questionnaires were, respectively, 148, 78, and 113 students, and they came frc
three different classes in economics at two Italian universities: the22elative”

and the “3x 3" questionnaires were conducted at the University of Varese, the
“2 x 2 affine” questionnaire was administered at the University of Pavia.

All the three questionnaires contained pairwise comparisons between mobilit
tables. Both the “Z 2 relative” and “2x 2 affine” questionnaires presented
nine questions involving two-by-two tables; the X33” version contained eight
guestions with three-by-three tables.

All questions asked to state which table in each comparison displayec
according to the respondent’s view, a greater degree of social mobility. The forme
for a typical question is shown iRig. 1L

Respondents could give four types of answers to each question: (a) they cou
say that social mobility was greater in the one society called Alphaland; (b) in
the other society called Betaland; (c) they could say that the two societies ha
the same amount of social mobility; and (d) they could say that the two societie
were not comparable.

The questionnaires were given to students with a statement of instruction:
which was also read aloud at the start. This was a delicate step. On the or
hand, social mobility is not something respondents may have immediate ideas
intuitions about: in fact, as emphasized throughout, even theorists do not provic
a unified discourse of analysis. Therefore, instructions had to explain what th
questionnaire was really about. On the other hand, our worry was that, if the
instructions explained too much, we could have guided respondents towarc
certain answers, which was not the purpose.

We first gave a brief definition of what the questionnaire meant by “social
mobility.” We in particular defined social mobility ahe transition of socio-
economic class within a family line, from the fathers’ generation to the sons’

Question 5. Imagine two societies, Alphaland and Betaland, with associated the following tables of social mobility

Alphaland Betaland
Sons’ income — 100 | 200 | 300 Sons’ income — | 100 | 200 | 300
Fathers’ income J Fathers’ income |
100 6 6 6 100 6 6 6
200 11|19 3 200 I 1|
300 16 8 | 24 300 16 |16 ] 16

In which society do you think there is more social mobility (answer by circling your opinion)?
(a) Alphaland

(b) Betaland

(¢) The two societies have the same social mobility

(d) The social mobility of the two societics cannot be comparced

Fig. 1. A Typical Question from the Questionnaire.



An Experimental Analysis of Social Mobility Comparisons 65

generation Secondly, we gave a short explanation about how to read the numbers
of a typical social mobility table. We insisted that the incomes in the two societies
being compared were expressed in the same unit of account, and that there wa:
no inflation moving from the fathers’ generation to the sons’ generation in either
societies. We also noticed that the questionnaire was personal and anonymous
(The full set of instructions is reported in tAg@pendix)

For the same purpose of trying not to guide answers, we also decided to use
only numerical examples and to not include verbal versions of the principles to be
tested, as it is sometimes done in areas characterised by more firmly establishec
conventions (as for example in the field of income inequality measurement, e.g.
Amiel & Cowell, 1992.

In the following section we will present the actual questions and the results from
the 2x 2 “relative” and “affine” questionnaires, which had a similar structure;
we then move on to consider the 33" questionnaire.

3.1. The “2x 2" Questionnaires

3.1.1. Design

Both the “2x 2" questionnaires were divided into three parts: the first part com-
pared mobility tables with identical supports for the income distributions of the
fathers’ and sons’ generations in both societies; the second part presented table:
with different supports for the income distributions for the fathers’ and sons’ gen-
erations and in both societies; the third part showed tables in which the supports of
the income distributions were different between the fathers’ and sons’ generations,
but was the same across the two societies. Participants to the questionnaire knev
of this division since it was made explicit by a brief statement at the beginning of
each part on the questionnaire.

Table 1shows the actual mobility tables presented on the ‘2’ question-
naires. The first part contained four questions. The questions were identical on
the two questionnaires.

Questions 1, 2 and 3 focus on exchange mobility. In Question 1 the marginal dis-
tributions of fathers’ and sons’ incomes are identical within each table. Structural
mobility is thus silent in regard to this question. On the other hand, considering ex-
change mobility, Alphaland gives perhaps the clearer instance of a case of indepen-
dence 6r = 1) between the fathers’ and sons’ clas3eghereas Betaland shows
the case of a strong association between the two classes$.44). The theoreti-
cal prediction of H1 is therefore that in Alphaland there is more exchange mobility.

A similar prediction holds for Question 2. Here Alphaland is an example of
stochastic independence, though not a bistochastic table; Betaland is again &
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Table 1. “2 x 2” Questionnaires.

Alphaland Betaland Theoretical Predictions
Fathers’ Sons’ Fathers’ Sons’
Income Income Income Income
Q.1
50 100 50 100 H1: Same structural
50 25 25 50 35 15 mobility, greater
100 25 25 100 15 35 exchange mobility in
02 Alphaland
50 100 50 100 H1: Same structural
50 21 49 50 27 43 mobility, greater
100 9 21 100 3 27 exchange mobility in
03 Alphaland
50 100 50 100 Indeterminate
50 25 25 50 9 21
100 25 25 100 21 49
Q.4
50 100 50 100 H2: Same exchange
50 16 14 50 27 43 mobility, greater
100 14 56 100 3 27 structural mobility in
Q.5 “relative”/*affine” Betaland
60 90 30130 45145 H3/H4: Same mobility
40 25 25 20120 25 25 because of weak
80 25 25 40140 25 25 ‘“rel./aff.” invariance
Q.6 “relative”/affine”
120 300 240190 600550 H5/H6: Same mobility
100 25 25 150200 25 25 because of strong
200 25 25 300350 25 25 ‘“rel./aff.” invariance
Q.7 “relative”/“affine”
80 120 4010 60/30 H5/H6: Same mobility
40 25 25 80110 25 25 because of strong
60 25 25 120150 25 25 ‘“rel./aff.” invariance
Q.8 “relative”/“affine”
25/75 50/100 2575 50/100 H1: Greater exchange
100/50 21 49 10050 27 43 mobility in Alphaland
200/150 9 21 200150 3 27 H5/H6: Same mobility
Q.9 “relative’/“affine” asinQ.2
250/150 500400 250150 500400 H5/H6: Same mobility as
inQ.3
200/100 25 25 200100 9 21
400/300 25 25 400300 21 49
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case in which there is positive association £ 5.65) between the fathers’ and
sons’ income classes. A further difference from the previous example is that in
Question 2 there is an upward movement from the fathers’ to the sons’ generation,
which is the same in the two societies (so that structural mobility is equal in the
two tables).

Question 3 compares the two different forms of independence: Alphaland is the
bistochastic example already met in Question 1; whereas Betaland is a different
case of independence, in which both the fathers’ and sons’ generation are bettet
off than in the bistochastic case. Therefore, the theoretical prediction is that the
comparison is indeterminate.

Question 4 looks at structural mobility, testing H2. Specifically, in both societies
there is a similar positive association between the fathers’ and sons’ income
classes (thers being 4.57 and 5.65, in Betaland and in Alphaland, respecti¢ely).
The marginal distributions are, however, different in the two societies: in Betaland
there is an upward movement of the sons’ income from the fathers’, whereas in
Alphaland the sons’ and fathers’ marginal distributions are equal.

The next three questions (Questions 5-7) look at invariance: the2'Pelative”
guestionnaire to relative invariance; the X2 affine” questionnaire to affine
invariance. Question 5 tests on both questionnaires the weak form of invariance
(H3 and H4, respectively). In particular, the tables of Betaland are obtained as
transformations of both fathers’ and sons’ incomes from the same Alphaland soci-
ety. In the “relative” questionnaire, the transformatiorYsjang = 0.5 X Yq-land;
in the “affine” questionnaire the transformationYig-jang = 0.5 X Y¢-jand + 100.

(In Table 1 a slash distinguishes the different transformations operated in the two
guestionnaires from the same table, namely Alphaland.)

Questions 6 and 7 focus on strong invariance (H5 and H6). Alphaland is again
the same in the two questionnaires, whereas different transformations are used tc
obtain the tables for Betaland. On the “relative” questionnaire, the transforma-
tions in Question 6 arelg-jand = 1.5 X Ya-land aNdYp-land = 2 X Yg-1and for the
fathers’ incomes and the sons’ incomes, respectively; and the transformations for
Question 7 areYp-jand = 2 X Yg-land @NdYg-jand = 0.5 x Y. jang for fathers and
sons, respectively. On the “affine” questionnaire, the transformations for fathers’
and sons’ are, in the orde¥g-jand = 1.5 x Yg.jand + 50 andYg-jand = 2 X Ya-land
— 50, in Question 6; andg-jand = 2 X Ya-land + 30 andYg-jand = 0.5 X Yg-iand
— 30, in Question 7. Notice that the design implies that in Question 6 both fathers’
and sons’ are better off moving from Alphaland to Betaland, while in Question 7
fathers are better off while sons are worse off.

The last two questions also test strong invariance, but indirectly. Question 8
replicates Question 2, where incomes in both societies have been transformed
as follows: in the “relative” questionnaire, fathers’ incomes g = 2-Yo2



Table 2. Results from the “Z 2" Questionnaires.

Answers (a) (b) (c) Same (d) Not oH Ho: Hom.
Alphaland Betaland Mobility Comparable p(a)= p(b) = p(c + d) p(a) = p(b) Test
Q.1 “2 x 2 Relative”
n. 148 44 73 30 1 18.74 —2.58" 0.80
p. 0.30 0.49 0.20 0.01
“2 x 2 Affine”
n.78 20 38 16 4 8.31 —2.23
p. 0.26 0.49 0.21 0.05
Q.2 “2 x 2 Relative”
n. 147 60 26 59 2 16.20° 3.56™ 3.22
p. 0.41 0.18 0.40 0.01
“2 x 2 Affine”
n.78 34 20 22 2 4.00 1.77
p. 0.44 0.26 0.28 0.03
Q.3 “2 x 2 Relative”
n. 148 46 89 7 6 58.48" —3.61" 0.75
p. 0.31 0.60 0.05 0.04
“2 x 2 Affine”
n.78 20 51 5 2 39.31" —3.56™
p. 0.26 0.65 0.07 0.03
Q.4 “2 x 2 Relative”
n. 147 43 73 18 13 19.10° —2.69™ 1.63
p. 0.29 0.50 0.12 0.09
“2 x 2 Affine”
n.77 26 40 5 6 16.39" —1.60
p. 0.34 0.52 0.06 0.08
Q.5 “2 x 2 Relative”
n. 147 70 17 49 11 32.37 558
p. 0.48 0.12 0.33 0.07

89

INONVYAdVvA ONILNITVA ANV INOOSVYNY3Id I13HDIN



Q.9

“2 x 2 Affine”
n.77
p.

“2 x 2 Relative”
n. 147
p.

“2 x 2 Affine”
n.78
p.

“2 x 2 Relative”
n. 147
p.

“2 x 2 Affine”
n.78
p.

“2 x 2 Relative”
n. 144
p.

“2 x 2 Affine”
n.77
p.

“2 x 2 Relative”
n. 144

p.
“2 x 2 Affine”
n.77
p.

35
0.45

18
0.12

10
0.13

38
0.26

34
0.44

50
0.35

24
0.31

39
0.27

29
0.38

21
0.27

74
0.50

53
0.69

15
0.10

30
0.39

29
0.20

20
0.26

87
0.61

37
0.48

16
0.21

38

0.26

0.12

76

0.52

0.08

57
0.40

27
0.35

12
0.08

0.05

0.06

17

0.12

0.08

18

0.12

0.10

0.06

0.08

0.04

0.09

5.09

33.10°

43.16°

67.39

8.74

13.63

3.45

52.13

13.87

1.74

Kk

-5.73

kk

—5.29

3.02"

0.38

2.25"

0.45

437"

—0.86

*Rejection at 10% significance level.

**Rejection at 5% significance level.

***Rejection at 1% significance level.
***Rejection at 0.1% significance level.
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and sons’ income areé/gg = 0.5 x Ygo; in the “affine” questionnaire the
transformations are/gg = 2 x Yg2 — 50 and Ygg = 0.5 x Yg2 + 50, for fa-
thers and sons, respectively. Question 9 is a similar replication of Question :
where the transformations in the two questionnaires ¥ei= 4 x Yoz and

Yoo = 5 x Yqg3, for fathers and sons, respectively, in the “relative” questionnaire;
and Ygg = 4 x Yoz — 100 andYqgg = 5 x Yg3z — 100 in the “affine” question-
naire. It is easy to show that H5 and H6 imply that participants should give in
Questions 8 and 9 the same answers as in Questions 2 and 3, respectively.

3.2. Results

Table 2shows the results from the two questionnaires. The first part of the Table
presents the distributions of answers to each question; the second part repo
the tests we have conducted. To explain the latter, we first of all note that give
the novelty and the rather difficult task involved in the questionnaire, the primary
purpose of the tests conducted was to look for some form of regularity or systemat
patterns in the answers, and only then compare the consistency possibly found w
the theoretical predictions.

In this perspective, we conducted two main tests. The first is a standard
test controlling whether the distribution of answers on each question migh
be considered as a purely random, as for example might be the case when t
respondents either do not comprehend the concept of social mobility, or do nc
understand how to read a mobility table, or perhaps understand but make tc
much confusion and too many mistakes. In constructing the test, we in additiol
thought that for “confused” people an answer of type (d), namely that the table
are “not comparable,” might in fact be viewed as a good substitute for an answe
of type (c), that the tables have the “same mobility.” We thus summed in the
test the answers of the two types. Therefore, our first test assesses the degree
correspondence between the number of observed and expected responses in e
of the category (a), (b) and (e d), under the null hypothesis that all are equally
likely.”

One may, however, consider this a rather weak test of randomness, since o
may object that most people, even if “confused,” would anyhow attempt a definite
answer either for (a) or for (b). Therefore, as a second test, we check by a stande
normal approximation of the binomial test whether the two are equally Ifkely.

On the first four questions, which are common to both the “relative” and “affine”
questionnaires, we also conducted a test for the homogeneity of the distributior
of the responses across the two questionndi#s argued below, this may also
add to the evidence on the randomness vs. the regularity of the responses.
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Overall, we believe that despite the difficulty of the task involved in the
guestionnaire, the evidence rejects the hypothesis that responses are giver
randomly. In fact, notwithstanding the variation in participants’ opinions that
the questionnaires document, there are various regularities across subjects
responses which we consider particularly interesting and to which we now address
attention.

Looking at the answers to Question 1 we find that most subjects, in both ques-
tionnaires, consider that Betaland is the society showing greater mobility. This is
a violation of H1, which is certainly most surprising; nevertheless, we anticipate
that this is evidence consistently found throughout the whole questionnaire, as in
fact also documented by the great homogeneity in the distributions of responses
to the two questionnaire$.

In particular, it seems that Alphaland is not perceived as reflecting high so-
cial mobility even though it implies independence between the fathers’ and sons’
economic status, while Betaland implies a strong positive association between fa-
thers’ and sons’ statuses. Also notice that this evidence is in contrast with other
simpler rules that participants may use to assess mobility. Suppose, as for example
suggested by one referee, that respondents simply compute the percentages of th
sons that, having a low or a high-income father, end up with a high or a low in-
come, respectively. Even in this case, they should have ranked Alphaland as more
mobile than Betaland, as the percentages of sons who change position are 50% ir
Alphaland and 30% in Betaland. In general any existing concept of greater social
mobility would rank Alphaland as the most mobile society. This is so because,
since they are both bistochastic matrices, they have the same degree of structura
mobility, but in Betaland there is a much greater tendency for sons to stay in the
same social class as their fathers than in Alphaland.

Responses to Question 2 are more consistent with H1, since most subjects
regard Alphaland (which is an example of independence, but not a bistochastic
table), as showing grater mobility than Betaland. Notice, however, that the
evidence is not very strong, as also a substantial proportion of participants rank
the mobility in the two societies equally.

The evidence from Question 3 is stronger. Recall that this is an example in
which both tables imply independence between the fathers’ and sons’ classes, the
difference being that Alphaland is also bistochastic. As in Question 1, the latter
characteristic seems to consistently be regarded contrary to social mobility, as
the vast majority of participants rank Betaland more mobile than Alphaland. One
possible interpretation here is that, even though in Betaland there is both the same
amount of structural mobility as Alphaland (namely none) and the same amount
of exchange mobility (since they both display independence), Betalanttisea
society than Alphaland in terms of stochastic dominance of the marginal and the
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Table 3. Patterns of Responses in Questions 1 and 3.

Question 1 Question 3 Total
(a) (b) (c) Same (d) Not
Alphaland Betaland Mobility Comparable
“2 x 2 Relative” questionnaire
(a) Alphaland 33 8 1 2 44
(b) Betaland 5 67 0 1 73
(c) Same mobility 7 14 6 3 30
(d) Not comparable 1 0 0 0 1
Total 46 89 7 6 148
“2 x 2 Affine” questionnaire
(a) Alphaland 13 7 0 0 20
(b) Betaland 3 32 3 0 38
(c) Same mobility 4 9 2 1 16
(d) Not comparable 0 3 0 1 4
Total 20 51 5 2 78

dynastic income distributions. Respondents may be reacting to this asymmeti
by declaring the latter society as more mobile.

To further understand the robustness of this evidence, and more general
the consistency of responses among the various categdebke 3shows the
distributions of answers over Questions 1 and 3 in the two questionnaires. |
particular, since the main regularity in the answers to the two questions when the
are considered individually is the opposition to the bistochastic table Alphaland
we want to check whether the persons who oppose Alphaland in Question 1 als
answer Betaland in Question 3. The results show that this is in fact the case |
both questionnaires. In fact, more generally, the patterns show a consistency
the responses over the two questions, which we take as evidence confirming tt
the variation is subjects’ responses cannot be simply imputed to randomness, k
that it may in fact reflect a genuine difference in patterns of ansWers.

The results from theses three questions leave open the issue whether H1
rejected: on the one hand, the hypothesis is strongly rejected in Question 1, but n
in Question 2; on the other hand, answers to Question 3 suggest that the anom:
of Question 1 may be due to the special nature of independence for bistochast
tables and its perception by participants. In any event, we comment further on th
anomaly when we come to the evidence from the"3” questionnaire and in the
conclusion.

In Question 4 an answer in favour of Betaland is consistent with the predictior
of H2: the majority of participants, though not overwhelming, gives indeed such
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type of answer. Once again, we note the homogeneity of the distribution of
responses in the two questionnaires.

Question 5 focuses on weak invariance. In the “relative” questionnaire, only
one third of participants agree with H3, that the two societies have equal mobility.
Among the rest, the great majority judges Alphaland more mobile. This might be
possibly explained into two ways: the first is that Alphaland is a society in which
both the fathers’ and sons’ generations are richer than in Betaland; the second is
that the income differences between the rich and the poor in both generations are
greater in Alphaland than in Betaland.

The evidence from Question 5 on the “affine” questionnaire suggests that, at
least for the majority of participants, the second explanation is more likely. In
particular, recall that in the “affine” questionnaire Betaland is a richer society
than Alphaland, though the income differences between the rich and the poor
is still greater in it than in Betaland (s@@ble 1again). Responses from the
guestionnaire show that the majority of the violations of invariance (only 21% of
participants are consistent with the theoretical prediction of the same mobility)
are also in favour of Alphaland (though, in this case, the difference of proportions
is significant only at the 10% level).

Responses to Questions 6 and 7 add to the evidence on invariance, looking to
strong invariance, namely the hypotheses H5 and H6. In Question 6, the income
transformations from Alphaland to Betaland imply that in the “relative” and also
in the “affine” questionnaires the latter society is both richer and the one with the
greater difference between the poor and the rich. Thus, the two effects noted above
operate in the same direction and the majority of violations to the predictions of
equal mobility are by far for Betaland.

In Question 7, the transformations work differently. In the “relative” question-
naire, the fathers’ and the sons’ incomes are reversed from Alphaland to Betaland.
In this case, interestingly, the majority of participants answer consistently with
the strong relative invariance principle. In the “affine” questionnaire, the effect of
the transformation is less clear: very few subjects are consistent with invariance,
but the violations are not systematic, because almost an equal amount of subjects
respond either Alphaland or Betaland.

Responses to the last two questions test strong invariance indirectly. Question
8 is a replica with transformed incomes of Question 2, in which (we recall),
exchange mobility implies that Alphaland is the society with the greater mobility;
Question 9 is instead a replica of Question 3, in which the theoretical prediction
is indeterminate, but for which the evidence was that the majority of participants
answered Betaland. For both pairs of Questions (2, 8) and (3, 9) and in both
guestionnaires, invariance alone implies the same distributions of responses. The
evidence is consistent with invariance. This is also confirmeddlyle 4that



74 MICHELE BERNASCONI AND VALENTINO DARDANONI

Table 4. Patterns of Responses in Questions (2, 8) and (3, 9).

Question 2 Question 8 Total
(a) (b) (c) Same (d) Not
Alphaland Betaland Mobility Comparable

Questions (2, 8) — “% 2 relative” questionnaire

(a) Alphaland 32 9 13 4 58

(b) Betaland 4 12 8 1 25

(c) Same mobility 14 8 35 2 59

(d) Not comparable 0 0 1 1 2
Total 50 29 57 8 144
Questions (2, 8) — “X 2 affine” questionnaire

(a) Alphaland 18 7 8 1 34

(b) Betaland 5 8 4 2 19

(c) Same mobility 1 5 15 1 22

(d) Not comparable 0 0 0 2 2
Total 24 20 27 6 77
Question 3 Total

(a) (b) (c) Same (d) Not
Alphaland Betaland Mobility Comparable

Questions (3, 9) — “% 2 relative” questionnaire

(a) Alphaland 29 4 7 2 42

(b) Betaland 10 74 3 2 89

(c) Same mobility 0 3 2 2 7

(d) Not comparable 0 6 0 0 6
Total 39 87 12 6 144
Questions (3, 9) — “% 2 affine” questionnaire

(a) Alphaland 14 5 1 0 20

(b) Betaland 12 31 2 5 50

(c) Same mobility 2 1 1 1 5

(d) Not comparable 1 0 0 1 2
Total 29 37 4 7 77

shows the distributions of answers across the two pairs of questions in the tw

questionnaire$?

Overall, the tests of invariance indicate that invariance axioms should be take
with care, since in various contexts they seem to be rejected. In particular, subjec
seem to take into account both the average level and the dispersion of income
the marginal distributions of fathers and sons when comparing the social mobilit

of two societies.
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3.3. The “3x 3" Questionnaire

3.3.1. Design

The questions posed in the $33" questionnaire are presented Tiable 5

The structure of the questionnaire design is simple. The first three questions
rotate three basic mobility tables. In Question 1 and Question 2, Alphaland is a
bistochastic table; in the first question it is confronted with a table obtained by
rearranging the number of subjects in the lower left corner of the table, while in
the second it is confronted with a table obtained by rearranging the number in the
lower right corner. These two transformations are well known in the literature (see
Atkinson, 1981; Dardanoni, 1993; Shorrocks, 1978; Tchen, 1880 are referred

to as “off-diagonal” and “diagonalising” switches, respectively. Since both types
of switches increasgors while keeping marginal distributions unchangétpoth
Questions 1 and 2 test HQuestion 3 directly compares the tables with the two
different kinds of switches, which by construction hayers not uniformably
comparable so that the answer is theoretically indeterminate.

The next three questions replicate the same structure of Questions 1, 2 and 3,
in that they rotate three mobility tables: in Question 4 and 5, Alphaland is a table
displaying independence (but not bistochastic); in the first question, it is compared
with a table obtained by an “off-diagonal” switch, in the second with a table
obtained as a “diagonalising” switching. The latter two tables are then directly
compared in Question 6. The predictions for the three questions replicate those
of the previous triple: more exchange mobility in Alphaland in both Questions 4
and 5, indeterminate in Question 6.

The two tables obtained as “off-diagonal” and “diagonalising” switches of
Question 6 are also used in Questions 7 and 8 to test structural mobility, namely
H2'. Betaland and Alphaland of Question 6 are compared in Question 7 and
Question 8, respectively, with two different mobility tables, which in each case
have a richer (in the sense of first order dominance) marginal distribution of sons’
income and equajors. Thus, the latter tables, namely Alphaland in Question 7
and Betaland in Question 8, are in both cases more structurally mobile.

3.4. Results

The results of the “3« 3" questionnaire are shown fable 6 Overall, the results
confirm some indications obtained in the X22” questionnaires, but also add new
elements of interest. We, first of all, run the same tests to control for pure random-
ness in the responses. Once again, the general picture is that, despite the variatio
in the responses, the hypothesis of pure randomness is on the whole rejected.
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Table 5. “3 x 3” Questionnaire.
Alphaland Betaland Theoretical Predictions
Fathers’ Sons’ Fathers’ Sons’
Income Income Income Income
Q.1
100 200 300 100 200 300 HISame structural
100 11 11 11 100 11 11 11 mobility, greater exchange
200 11 11 11 200 18 4 11 mobility in Alphaland
300 11 11 11 300 4 18 11
Q.2
100 200 300 100 200 300 HISame structural
100 11 11 11 100 11 11 11 mobility, greater exchange
200 11 11 11 200 11 19 3 mobility in Alphaland
300 11 11 11 300 11 3 19
Q.3
100 200 300 100 200 300 Indeterminate
100 11 11 11 100 11 11 11
200 11 19 3 200 18 4 11
300 11 3 19 300 4 18 11
Q.4
100 200 300 100 200 300 HISame structural
100 6 6 6 100 6 6 6  mobility, greater exchange
200 11 11 11 200 19 3 11 mobility in Alphaland
300 16 16 16 300 8 24 16
Q.5
100 200 300 100 200 300 HISame structural
100 6 6 6 100 6 6 6  mobility, greater exchange
200 11 11 11 200 11 19 3 mobility in Alphaland
300 16 16 16 300 16 8 24
Q.6
100 200 300 100 200 300 Indeterminate
100 6 6 6 100 6 6 6
200 11 19 3 200 19 3 11
300 16 8 24 300 8 24 16
Q.7
100 200 300 100 200 300 HZSame exchange
100 4 6 10 100 6 6 6 mobility, greater structural
200 6 18 6 200 19 3 11  mobility in Alphaland
300 10 6 34 300 8 24 16
Q.8
100 200 300 100 200 300 H2ZSame exchange
100 6 6 6 100 4 6 10 mobility, greater structural
200 11 19 3 200 12 4 14  mobility in Betaland
300 16 8 24 300 4 20 26
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Table 6. Results from the “3x 3” Questionnaire.

Answers €) (b) (c) Same (d) Not oH Ho:
Alphaland Betaland Mobility Comparable p@@)p(b)=p(c+d) p(a)=p(b)

Q.1
n. 115 21 81 11 2 72.07 -5.84™
p. 0.18 0.70 0.10 0.02

Q.2
n. 115 30 71 12 2 45,10 3.98™
p. 0.26 0.62 0.10 0.02

Q.3
n. 115 29 40 40 6 3.88 —-1.20
p. 0.25 0.35 0.35 0.05

Q.4
n. 113 17 76 14 6 58.64" —6.01™
p. 0.15 0.67 0.12 0.05

Q.5
n.113 36 57 14 6 18.28" —2.07"
p. 0.32 0.50 0.12 0.05

Q.6
n. 113 24 36 41 11 11.27 -1.42
p. 0.21 0.32 0.37 0.10

Q.7
n. 113 46 42 5 20 6.60 0.32
p. 0.41 0.37 0.04 0.18

Q.8
n.113 17 72 4 20 47.59" -5.77™
p. 0.15 0.64 0.04 0.18

*Rejection at 10% significance level.
**Rejection at 5% significance level.
**Rejection at 1% significance level.
***Rejection at 0.1% significance level.

Answers to Questions 1 and 2 and to Questions 4 and 5 seem to unambiguously
reject H1. In particular, in all cases the independence tables are always consid-
ered, by a statistically significant majority of respondents, as less mobile when
compared with tables with the same marginal distributions, but displaying positive
association. This is most unexpected, and, contrary to the case of th@™2
guestionnaire, the evidence against H1 is not limited to the special bistochastic
case.
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Indeed, taken together, the evidence from the two questionnaires show
anomalies that cannot be lightly dismissed. In particular, given the central role
of stochastic independence in measuring exchange mobility, future research m:
specifically focuses on the conditions that are related to the violation of the twc
hypotheses.

In this respect, we also notice the evidence against H1 in the 33 ques-
tionnaire is stronger in Questions 1 and 4, where the comparisons involve th
“off-diagonal” switching tables, rather than in Questions 2 and 5, respectively
which use the tables with the “diagonalising” switches.

Questions 3 and 6 provide a direct test whether subjects actually regar
“off-diagonal” switches as leading to more social mobility than “diagonalising”
switches. The answers show that in both questions there is a substantial proporti
of participants who respond that either the two tables have the same mobility
or that are not comparable (the two types of responses (c) and (d) sum up 1
40% of answers in Question 3 and to 47% in Question 6). Among those whc
give a straight answers for either table, we note that a tiny majority judges the
“off-diagonal” switch table as more mobile in both questions.

Although in neither question the difference is statistically significant, we believe
that the overall tendency of a part of the subjects to consider “off-diagonal”
switches as carrying more mobility than “diagonalizing” switches is an evidence
due to more than pure chance.

Responses to the last two questions on structural mobility, namely H2, sho
also elements of interest, which partially confirm the same tendency too. Ir
particular, structural mobility implies that Alphaland in Question 7 should be
considered more mobile than the “off-diagonal” switch table Betaland of Questior
6; and similarly, in Question 8, Betaland is more structurally mobile than the
“diagonalizing” switch table Alphaland of Question 6.

The evidence is consistent with H2 only in the latter case; while in the former,
apparently, the attitude of some participants to consider the off-diagonal switchin
(Betaland) as a sign of social mobility partially offsets the implication of structural
mobility, with the result that responses in Question 7 are almost perfectly evenl
distributed between answers either for Alphaland or for Betaland.

4. CONCLUSIONS

Mobility measurement is a topic of great theoretical and practical importance
This paper, to the best of our knowledge, is the first attempt to consider mobility
measurement from an experimental perspective. We have restricted our attention
intergenerational income mobility. Even in this special case, mobility measuremer



An Experimental Analysis of Social Mobility Comparisons 79

is conceptually a very difficult task, because social mobility is really a multifaceted
phenomenon that can be analyzed from many different viewpoints.

In this paper we have selected few issues which are crucial to understand
social mobility measurement: (1) the difference between structural and exchange
mobility; (2) the decomposition of mobility tables into parameters linked
to structural mobility and parameters linked to exchange mobility; and (3)
the effects of transformations of the status variables (incomes) on mobility
comparisons.

These issues have been formalized as hypotheses that can be formally testet
by the questionnaire. The results of the experiments we have conducted seem
to show that answers cannot be considered as purely random: there are many
systematic effects and regularities; but there is also a lot of variation in the data,
which makes difficult to come up with definite answers.

In particular, one result from the questionnaire, which certainly needs a deeper
scrutiny, is the apparent rejection of the hypothesis that, ceteris paribus, a table
with positive association between fathers and sons incomes displays less mobility
than a table where the variables are independent. This is certainly surprising; an
analogy can be found with the apparent rejection of the Pigou-Dalton principle in
inequality analysis recorded ®ymiel and Cowell (1992)

Further investigations should reveal whether this anomaly is due to the lack
of understanding of the properties of statistical independ&ht®the refusal of
the idea that greater positive association of income implies a more rigid society,
or to the fact assessing social mobility exclusively through odd ratios ignores the
potential tension between reversal of ranks and origin independence.

The evidence on structural mobility is more consistent with the theory, perhaps
given the fact that this concept is easier to understand and more apparently visible
in a mobility table. Still, we observed some substantial number of violations
against H2: for example, in Question 4, only about 50% of the respondents got the
right answers. Similarly, the evidence on the different invariance axioms typically
invoked in the literature is not conclusive, and the recommendation for the time
being is that caution should be exercised in their use.

Perhaps, one could possibly obtain firmer conclusions including, together
with numerical examples, verbal statements of the principle to be tested, as it is
sometimes done in experiments on income inequality. In such a case, however, the
risk is to artificially induce less variation in the results. Indeed, in issues regarding
social mobility, there may be a genuine large difference of opinions inherent to
the multidimensional nature of the concept.

An alternative way to control for these differences could be obtained conducting
a questionnaire using a “preference” frame, rather than a “measuring” frame.
For example, one could use a question format asking: “which society would you
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choose to live in behind a veil of ignorance?” This might also help the evaluatior
of the welfare implications of social mobility.

Ultimately, we believe that only more experimental research can answer som
of the above questions and enhance our understanding of the various factors t
influence social mobility comparisons and in its perception by individuals.

NOTES

1. Asignificant exception is the economics literature on mobility measurement, typically
axiomatically based, which, sindéarkandya’s (1982itial use of the structural/exchange
mobility distinction, now routinely uses this paradigm for the social mobility analysis. See
for exampleFields and Ok (199%pr an excellent overview of this literature.

2. The examples are fro@hecchi and Dardanoni (2003b)

3. Note that the societies also differ in terms of number of families (in partiouan. 00
in T and U, whilen = 96 in S). Since, however, are relative frequencies which matter both
in assessing marginal distributions aord, even if tables are expressed in terms of absolute
frequencies, the difference imis irrelevant in assessing mobility in the various societies.

4. The actual order in which the questions were presented on the questionnaire was t
same as in Table 1. The position and the name of the societies were instead randomizec

5. In particular, in this table one need not to calculate the conditional probability to
immediately ascertain statistical independence. This is always the case for bistochas
mobility tables.

6. Allthe tables in this experiment have been constructed by a MATLAB program which
takes as inputs the marginal distributions and the association paranceterthg “2 x 2"
guestionnaires angbors in the “3x 3” questionnaire) and gives as output a mobility table.
The tables actually included in the questionnaire are obtained by rounding the output tabl
to the nearest integer, and this explains the slight difference iorthesed in this question.

7. We also conducted tests in which answers of the types (c) and (d) are not adde
up, with similar overall results. In fact, using 4 categories rather than 3, given that very
few respondents choose (d), we obtain even stronger evidence against the hypothesis t
answers are randomly distributed (see below).

8. Notice that the values of the test reported in Table 2 are corrected for continuity (se
e.g.Siegel & Castellan, 1988Significance levels are for two-tailed test.

9. The homogeneity test is based on a standard chi-square test statistics (see e
Harrison & Seidl, 1994; Siegel & Castellan, 198®r a discussion of problems of
non-homogeneity which may sometime arise in questionnaire experiments). The nu
hypothesis is that the distributions of responses in the two questionnaires are drawn fro
the same sample. The larger the value of the test, the less likely the null is to be true.

10. We cannot reject the hypothesis of homogeneity between responses to the tv
guestionnaires at any significance levels; see the last column of Table 2.

11. In this respect, it is perhaps also worthwhile noticing that among those who give
different answers over the two Questions (1, 3), very few give the opposite response
(Alphaland, Betaland) or (Betaland, Alphaland), but more often report answers which ma
be considered to belong to more adjacent categories, like (Same mobility, Alphaland) c
(Same mobility, Betaland).
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12. The various figures reported in Table 4 refer to the participants who answered both
questions of each pair (2, 8) and (3, 9) in both questionnaires.

13. In all this questionnaire, the dors given as input to the MATLAB program to
construct the tables with the “off- diagonal” and “diagonalizing” switches are, respectively
(1, 1,5, 1) and (1, 1, 1 5), where the order of tes is that of the theoretical tableg,T
T,, Tz and T, in Section 2. Gors in the actual tables of the questionnaire may be slightly
different from the input values due to rounding.)

14. In this respect, we note that there are various experiments showing that, even in
simple individual decision making problems, subjects often fail to recognize fundamental
statistical concepts and apply basic statistical tools, like for example in computing
compound probabilities down of the various branches of a decision tree G&@disk,

1996 for a discussion of the role of bounded rationality in economics.)

15. The instructions for the “X 3” questionnaire were similar.
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APPENDIX: THE INSTRUCTIONS FOR
THE “2 x 2" QUESTIONNAIRE *°

A Questionnaire on “Social Mobility”

Thank you, Professor (class instructor's name) and ladies and gentlemen for partic-
ipating to the following questionnaire. The questionnaire is about social mobility.
Social mobility is defined as the transition of socio-economic class within a family
line, from the fathers’ generation to the sons’ generation.

The social mobility of a given society can be represented by a simple table,
calledsocial mobility table For example, imagine a hypothetical society with a
given currency. Imagine that there is no inflation and that the currency has constant
purchasing power. In the society there are 100 people, the fathers, who give birth
to an equal number of individuals, the sons.

Assume that fathers’ incomes can take one of two alternative values: either 60 or
150; and that sons’ income can also take two possible values: either 40 or 170. In
a table of social mobility, rows are for fathers’ incomes and columns are for sons’
incomes. The number in each cell refers to the number of families whose father
has the income reported on the corresponding row and whose son has the income
shown on the corresponding column. The table below is an example of a society
where: 35 families have father with an income of 60 and son with an income of
40, 10 families have father with an income of 150 and son with an income of 40,
25 families have father with an income of 60 and son with an income of 170, and
30 families have father with an income of 150 and son with an income of 170.

An example of a table of social mobility

Fathers’ Income Sons’ Income

40 170
60 35 25
150 10 30
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Social mobility is an active area of research in economics, sociology, politica
science and statistics. Various scholars have, however, different views about ho
to measure social mobility.

With the questionnaire, we intend to know people’s view on the issue.

In the questionnaire you will face few comparisons of pairs of mobility tables of
hypothetical societies. In each pairwise comparison you are asked to state whi
society, according your view, has the greater degree of social mobility. If you think
the two societies have the same degree of social mobility, or if you think that the
social mobility of the two societies cannot be compared, you can give such answe
at the bottom of each question.

Please answer by your own, without discussion with friends or neighbours
please do not give your name; and please remain quiet when you are done
that others can concentrate. In a later class, you will be offered a handout, whic
explains the motivation for the individual questions and the pattern of your answers
Thanks again for participation.
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ABSTRACT

We present the results of a questionnaire study with Belgian undergraduate
students as respondents. We consider the relationship between people’s
direct ethical preferences, their preferences behind a veil of ignorance, and
their purely individual risk preferences over income distributions. The results
reveal that, although there are important similarities between the three
types of preferences, the first and third types form two extremes, while the
second type lies in between the other two. Consistency of response patterns
with the expected utility (EU) and rank-dependent expected utility (RDEU)
models — natural analogues of the social welfare functions most frequently
used in the literature on inequality and social welfare — is tested as well.
For all three types of preferences the results reveal that, in the considered
context, the RDEU model does not add explanatory power to the EU model.
However, preferences appear to be relatively well described by some of the
basic concepts from non-expected utility theory not usually considered in the
income distribution literature.
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1. INTRODUCTION

The central problem of distributive justice is finding an ethical ranking of income
distributions. It is generally accepted that such an ethical ranking should reflectin
certain sense the preferences of an impartial and sympathetic observer (hencefo
referred to as “ISO preferences”) —." a person taking a positive sympathetic
interest in the welfare ofachparticipant but having no partial bias in favor of
any participant” Harsanyi, 1977p. 49). 1ISO preferences have been analysed in
the literature in many different ways, but a particularly influential approach has
been the exploration of the formal links between inequality and &¥vell &
Schokkaert, 2001 This link has been put forward in its most explicit form in
Harsanyi’s (1953, 1955%pproach of the veil of ignorance.

Harsanyi rephrases the problem of distributive justice as a problem of individua
decision making under risk: income distributions should be ranked according ti
the preferences of a rational individual behind the veil of ignorance (henceforth
“VOI preferences”). VOI preferences are the preferences over income distribution
of a rational individual who does not know her own position in each income
distribution (nor the position of the other members of society) and has (like thesi
other members), for each income distribution, an equal probability of ending u
with the income of any of the members of society. Harsanyi argues that rationalit
requires that VOI preferences be consistent with expected utility (EU) theory. By
consequence, the social welfare function, which represents ethical preference
inherits the formal properties of the EU model and is of the mean utilitariarttype.
This approach is often seen as providing a justification for the most frequent
used social welfare function in the income distribution literature, which is of the
mean utilitarian form with utility a function exclusively of own income and an
identical utility function for each individual.However, this approach raises two
sets of questions.

First, itis not obvious that VOI preferences and ISO preferences indeed coincide
The idea of the veil of ignorance is only one among many proposed approaches
the problem of finding an ethical ranking of income distributions. Moreover, the
assumption that utility is a function exclusively of own income does not follow
directly from Harsanyi's conditions. Indeed, VOI preferences are preferences ove
lotteries that have complete income distributions as outcomes, not preferenci
over lotteries with individual incomes as outcomes. We refer to the latter type o
preferences as purely individual risk preferences (henceforth, “PIR preferences”
The assumption that utility is a function exclusively of own income can be
justified if VOI preferences are identical to PIR preferences. Differences betwee
VOI preferences and PIR preferences can result from the fact that the individua
do not care only about their own incomes, but also for instance about overa
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equality or about their own relative income position. A comparison of ISO and
VOI preferences with PIR preferences therefore could give some insight into the
importance of externalities. What is the exact relationship between ISO, VOI and
PIR preferences?

Second, the risk literature has provided ample empirical evidence of systematic
violations of EU theory (the Allais paradox being the most famous example).
A theoretical literature on non-expected utility (non-EU) models has developed
mainly to accommodate these empirical violatibrisseems interesting to check
whether these violations of EU theory for PIR preferences are also relevant for
the ethical ranking of income distributions, that is, for ISO and VOI preferences.
In fact, one of the most popular concepts from the non-EU literature, i.e.
rank-dependent expected utility (RDEU), has in its simplified f@¥iari, 1987)
received considerable attention in the income distribution literature because it
provides a normative basis for an important subclass of the class of generalized
Gini inequality indices. Recent contributions have explored further links between
the RDEU model in its general form and the measurement of inequéljdps,

2001). How attractive are these non-EU approaches from an ethical point of view?

The present paper examines both issues through a questionnaire approach witt
Belgian students. We want to check whether their intuitions coincide with the
formal approaches used by economists. In order to benefit from the accumulated
knowledge in the risk literature, the set-up of our questionnaire will be analogous
to the conventional approach used in that literature. We put respondents into three
different choice contexts allowing revelation of ISO, VOI and PIR preferences,
respectively. In each of these cases we test whether we discover any violations
of the standard properties of the EU model. Such violations can also raise doubts
about some of the standard assumptions in the literature on income distribution.
Moreover, we will also check the empirical relevancy of the Yaari and RDEU
models as well as that of some more basic non-EU concepts.

The questionnaire approach has recently become more popular in the economic
literature on distributive justice. It has been used extensively for testing the
acceptance of the crucial axioms from the literature on income distribBition.
Recent work has explicitly compared the acceptability of these axioms for the
income inequality and the risk settingrpiel & Cowell, 2002 Amiel, Cowell &
Polovin, 200). Traub, Seidl and Schmidt (2008hdCamacho-Cuena, Seidl and
Morone (2003have run experiments in which subjects get material incentives to
rank either income distributions or risky prospects. The close relationship between
social welfare judgements and choice under risk and the theoretical suppositions
of the EU approach are far from evident for large groups of respondents. Closest
related to our work is a questionnaire studyBsrnasconi (2002He also checks
the relevance of EU axioms for ISO, VOI and PIR preferences. The formulation
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of our questions is very different, however, and we go further in testing explicitly
some non-EU alternatives. Despite these differences, some of our results turn c
to be similar to those of Bernasconi.

The paper is organized as followSection 2gives an overview of relevant
findings from EU theory and non-EU theory and links these to the evaluation o
income distributions. The actual questionnaire study is presentgedtion 3 In
Section 4 we present the resultSection 5concludes.

2. (NON-)EXPECTED UTILITY
THEORY AND THE EVALUATION
OF INCOME DISTRIBUTIONS

We first consider EU theonSgction 2.) and some basic concepts from non-EU
theory Section 2.2 In Section 2.3 we summarize the basic characteristics of
the RDEU model and of Yaari’s theory. Finally, 8ection 2.4we return to the
evaluation of income distributions.

We use the following notation. The set of incomesXis= {x1, X2, ..., Xn},
where the incomes are indexed such thak - - - < X,. An income distribution
is a vectorp = (py, ..., Pp) With p; € [0, 1] for all i andY."_; p; = 1, where
p; is the proportion of the population with incomxe. In the case of individual
decision under risk, income distributions have to be interpreted as lotteries, whel
p; is the probability of outcome;. Preferences over alternatives, either income
distributions or lotteries, are captured by a binary relatiofis at least as good
as”). The relation has an asymmetric facto(“is better than”), and a symmetric
factor ~ (“is equally good as”). Under certain conditions, a functibpncan be
used to represent preferences. The fundtitias to be interpreted either as a social
welfare function or as an individual utility function, depending on the given choice
situation.

A convenient representation to compare the implications of EU theory with
the implications of various non-EU theories is the so-called Marschak-Machine
triangle’ (seeFig. 1). Focusing on lotteries with only three possible outcomes (or
income distributions with only three income levetg)< x2 < X3, each alternative
can be written as a paip{, p3), with p, determined implicitly ap, = 1 — p; —
ps. Since, furthermore, far= 1, 2, 3, itholds thap; € [0, 1], all these alternatives
are points in the trianglp4, p3) € Ri | p1 + p3 < 1}. Inthe Marschak-Machina
triangle ofFig. 1, the different points represent thirteen possible alternatives. Out
questionnaire study will focus on eight pairwise choices: each choice problerr
j=1,...,8, involves a choice among a pair of alternative lotteries or income
distributions §;, bj). Note that the dotted lines connecting each of these pairs of
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1

a4

aAs = A7 ¢

Fig. 1. EU Indifference Curves in the Marschak-Machina Triangle.

alternatives have the same slope equal to four. The probabilities corresponding to
the specific options representedHig. 1are shown irfable 1

2.1. Expected Utility Theory

Let us first summarize in aloose way the basic idea of expected utility (EU) theory.
Suppose that all the alternatives can be ordered (implying that the preference
relation is reflexive, transitive and complete) and that this ordering is continuous
and monotonic. Suppose moreover that the following condition holds:

Table 1. The Choice Pairgy, ps, p3)-

Question a b

1 0,1,0) (0.05,0.75,0.2)
2 (0,1,0) (0.2,0,0.8)

3 (0.75, 0.25, 0) (0.8,0,0.2)
4 (0,0.25, 0.75) (0.05, 0, 0.95)
5 (0,0.8,0.2) (0.05, 0.55, 0.4)
6 (0.2,0.8,0) (0.25, 0.55, 0.2)
7 (0,0.8,0.2) (0.16, 0, 0.84)
8 (0.2,0.8,0) (0.36, 0, 0.64)
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Independence.For any alternativeg, g andr and any scalax € (0, 1), itholds
thatp = gifand only ifap + (1 — a)r > aq+ (1 — o)r.

Under these assumptions, preferences over alternatives can be represented |
n
F(p) =) _ piu(xi), 1)
i=1

whereu is a strictly increasing function. This condition o®nsures monotonicity,
which means that (first order) stochastically dominating alternatives are preferres
Strong risk aversion, implying that mean preserving spreads are disapprove
requires thati be strictly concave.

Expression(1) has very strong implications for alternatives in the triangle
diagram. In fact, it is immediately clear that the slope of the implied indifference
curves is

dpg _ U(x2) —u(xa)
dpylp—fF  U(X3) — u(x2)’

(2)

which is constant (since the incomes x2 andxs are given for all points in the
triangle) and positive (since under monotoniaifxs) > u(x2) > u(X1)).

Positivity of the slope of indifference curves is a general property of preference
theories that respect monotonicity. Note that monotonicity also implies that indif-
ference curves lying more to the northwest correspond to higher preference. F
any pointp in the triangle, the set of points strictly to the northwespdthat is,
all pointsq such thaig; < p; andgs > p3, with at least one of the inequalities
strict) constitutes the set of points strictly stochastically domingting

The important distinguishing implication of EU theory, however, is the fact that
the slope of these indifference curves is constartius, in EU theory, indifference
curves are parallel straight lines. The continuous linésdgnlrepresent such a set
of EU indifference curves. One number, the value of the constant slope, determing
the preferences over the entire triangle diagram. The figure shows that this featu
severely restricts the number of response patterns allowed. In fact, EU theol
implies that respondents choose consistently edloeb or are indifferentin each
of the eight choice pairs. With the indifference curves drawn in the figure, this
choice should be. With a larger value for the slope it could be indifferenceor
Note that in EU theory the slope can be seen as a kind of measure for the degr
of risk aversion — in a choice between a certain lottery and a risky one, such &
in pairs 1 and 2 in the figure, the certain one is chosen only for sufficiently high
values of the slop@.
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2.2. Some Basic Concepts from Non-Expected Utility Theory

" “common

The well-known problems discovered Byais (1953)offer an important chal-
Fig. 1are selected so asto illustrate these problems. Allais’ “common consequence
effect” (also known as the Allais paradox) suggests a tendency for choaging

lenge to the restrictive implications of EU theory. The first three choice pairs in

choice pair 1 andb in choice pair 3, thus violating EU theory. Allais
ratio effect” concerns a tendency for choosimgndb, respectively, in choice

pairs such as 2 and 3, again violating EU theory. There is by now overwhelming
experimental evidence for the empirical relevancy of both predictiGasnerer,

1995; Starmer, 2000
One solution for “explaining” the Allais problems is dropping the assumption of
parallel indifference curves. In fadjachina (1982)ntroduced for that purpose
the notion offanning-out In its pure form, fanning-out represents a monotonic
increase in the slope of indifference curves as one moves northwest in the triangle
(Fig. 2. More specifically, it says that, given any two poiptandg in the triangle,
such thatg lies to the northwest gb (that is,q stochastically dominatgs), the
slope in pointg has to be at least as high as thapir-or the choice pairs in the
figures, fanning-out has the following implications: given any two choice pairs
andl, if a stochastically dominates andb, stochastically dominatds, then
the choice of alternativa from pairk implies that alternativa has to be chosen
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from pairl as well, indifference in pak implies that either alternativeehas to be
chosen from pait or that one has to be indifferent between the alternativés of
Fanning-out therefore accounts for the dominant behaviour in situations such
those suggested by Allais.

Empirical research, however, sometimes reveals the opposite pattern: that
fanning-in(see, e.gBattalio, Kagel & Jiranyakul, 1990In that case, the slope of
the indifference curves becomes smaller as one moves to stochastically domin:
ing alternatives. For the choice pairs in the figures, fanning-in has the following
implications: given any two choice paiksandl, if g stochastically dominates
andb, stochastically dominatds, then the choice of alternativein k implies
that alternativédo has to be chosen inas well, indifference ik implies that either
alternativeb has to be chosen ihor that one has to be indifferent between the
alternatives of.

Both fanning-out and fanning-in deal with a change in slope as one move
to different indifference curves (at least when preferences satisfy monotonicity)
The research on extensions of EU theory has also focused on the relevancy
the linearity of the indifference curves implied by expressi@isand (2) Three
different assumptions have been proposed:

BetweennessFor any alternativep andq and any scalas € (0, 1), it holds
thatp > gifand only ifp > ap+ (1 — o)g = Q.

Quasi-convexity. For any alternativep and q and any scalax € (0, 1),
F(ap + (1 — )q) < maxF(p), F(a)}.

Quasi-concavity. For any alternativep and q and any scalak € (0, 1),
F(ap + (1 — )q) = min{F(p), F(a)}.

Betweenness obviously is an implication of independence. It implies that, if
p ~d, then for any scala& < (0, 1) it holds thatp ~ ap + (1 — a)g ~ g, which
means that indifference curves are straight lines — but not necessarily parallel. B
tweenness implies neutrality to mixtures of alternatives on the same indifferenc
curve. Straightforward extensions are concave indifference curves (correspondir
to the assumption of quasi-convexity), describing mixture aversion, and convex in
difference curves (corresponding to the assumption of quasi-concavity), describir
mixture proneness. The latter case is illustratedrilm 3. Betweenness, quasi-
convexity and quasi-concavity have implications for the combinations of choice
pairs (1, 2), (5, 7), and (6, 8) in the figures. In each of those combinations, the onl
response patterns consistent with betweennesagdnb and~~. Quasi-convexity
allows, in addition to the betweenness patteats a~ and~b. Quasi-concavity,
on the other hand, allows, in addition to the betweenness patteris;- and~a.
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2.3. Rank-dependent Expected Utility and Yaari’'s Dual Theory

The most popular alternative to the EU model, at least for economists (see, e.g.
Starmer, 200)) is Quiggin's (1982)rank-dependent expected utility (RDEU)
model. Most popular within the income distribution literatureYesari’s (1987)
dual theory, which is a special case of the RDEU model. We will first summarize

Yaari’s model and then return to the more general RDEU approach.
If preferences are consistent with Yaari’s theory, they can be represented by
3

F(p) =Y _w(pi, Py + -+ P)Xi,

i=1

where for anyi # n
w(Pp, P1+ -+ -+ Pn) = f(p,) andf : [0, 1] — [0, 1] is a strictly increasing and
continuous function for whichi(0) = 0 andf(1) = 1. Given the conditions of
preferences are monotonic. Strong risk aversion requires$ treastrictly convex

(Yaari, 1987. Note that while in the EU approach a change in an income is evalu-

wEi, pr+-+p) =P+ +pp) —fPia + -+ Pn).
ated in function of the size of the income, in the Yaari approach it is evaluated as

a function of its rank position (defined ps + - - - 4+ p; for an incomey;).
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For the alternatives in the triangle diagram, Yaari’'s theory implies that
F(p) = [1 — (1 — pylx1s + [f(1 — p1) — f(P3)]x2 + f(P3)Xs, 4)
which yields for the slope of the indifference curves

dps :f’(l—pl)xz—xl
dprle—r  f'(P3) Xs—x

(5)

Again, indifference curves are positively sloped (sihde) > 0 for all p). If f is

strictly convex, the slope decreasespadncreases, ceteris paribus, and also as
ps increases, ceteris paribuspif decreases angl increases, the slope does not

necessarily go up or down. This means that indifference curves strictly fan ou
horizontally — that is, the slope becomes strictly higher moving horizontally west
in the triangle diagram — and strictly fan in vertically — that is, the slope become:
strictly smaller moving vertically north in the triangle diagram. Moving diagonally

northwest, however, the slope can go up or down. This pattern is illustrated i
Fig. 4. By consequence, for the choices in the figures, fanning-out has to hold fo
combinations of the choice pairs 1, 3 and 6 (an horizontal move in the triangle)
while fanning-in has to hold for combinations of the choice pairs 1, 4 and 5 (a
vertical move). There are no implications concerning fanning-out or fanning-in

for combinations of choices 2, 3, 4, 7 and 8.

1 Nbs

0 ag = ag as 1
Pr—

Fig. 4. RDEU (Yaari) Indifference Curves.
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Another important property is that, whenevas strictly convex, the slope of
an indifference curve decreases as one moves to the northeast. Therefore, unde
the assumption of strong risk aversion, indifference curves are strictly concave
(preferences are strictly quasi-convex).
The Yaari model is a special case of the RDEU model. The latter model is
given by
n
F(p) =D w(pi. Py + -+ + PU(), (6)
i=1

where for anyi #n

w(p;, P1+ -+ p;) =fp; + - +pp) = FPip1+ -+ Pn)

w(Pp, P1L+ -+ Pp) = f(pn), f : [0, 1] — [0, 1] is a strictly increasing and con-
tinuous function for which(0) = 0 andf(1) = 1 andu is a strictly increasing
function. Again the conditions required for monotonicity are satisfied. Strong risk
aversion requires that the functibbe convex and that the functienbe concave
and, furthermore, that eithéibe strictly convex ou be strictly concave or both
(Chew, Karni & Safra, 1987 Whenu is the identity function, the RDEU model
(6) reduces to the Yaari model. Whéis the identity function, it reduces to the
EU model.
The slope of an indifference curve in the triangle diagram for the RDEU model
is
dpz _ (1 —py) ulx2) — u(xa)
dprle—F  f'(pa) u(xs) —u(x2)’

Clearly, the indifference curves of the RDEU social welfare function have (more or
less) the same properties as those of the Yaari model. That is, indifference curves
are concave, fan out horizontally and fan in vertically.

(@)

2.4. Evaluating Income Distributions

There is a close formal relationship between the literature on income distribution
and the theory of decision making under risk. With the Gini index as a prominent
exception, the most common inequality measures (including the Atkinson-Kolm
and the generalized entropy measures) can all be interpreted in a social welfare
framework formally equivalent to the EU model as given in expresgipnThis
means that they can be interpreted as reflecting VOI-preferences, i.e. the prefer-
ences of a rational individual behind the veil of ignora#2@f course one can also
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defend EU-type assumptions without explicitly referring to the idea of the veil of
ignorance. One then has to justify the independence condition for ISO preferenc
directly on ethical grounds rather than as a requirement of rationality behind th
veil of ignorance.

A strong competitor of the Atkinson-Kolm and the generalized entropy mea-
sures is the class of generalized Gini indices. These are based on a social welfz
function of the form of the Yaari mod€B) (or, at least, an important subclass
is) and therefore do not satisfy the independence condition. The most popul:
social welfare function of the fornf3) is the S-Gini social welfare function,
wheref(p) = pP with p > 1 (Donaldson & Weymark, 198(ritzhaki, 1983. The
parametep can be seen as a measure for the degree of inequality aversion. No
that the popular Gini index is based on the S-Gini social welfare function with
p = 2. A few studies such a@sbert (1988)and more recentlChateauneuf (1996)
and Chateauneuf, Gajdos and Wilthien (200Bave considered the evident ex-
tension to the Yaari model which is to base the evaluation of income distribution:
on the RDEU model.

The idea of strong risk aversion is interpreted within the income distribution lit-
erature as the Pigou-Dalton transfer principle, i.e. the notion that a rank preservir
transfer from arich to a poor person increases social welfare. As we have seen, t
transfer principle requires in the EU model that the functidre strictly concave.
This assumption does not affect the response patterns compatible with EU theo
for the choice pairs in the triangle diagramify. 1, however. As can be seen
from expressior{2) the restriction to linear parallel indifference curves does not
depend on the concavity ofand a test of this restriction can be seen as a direct
test of the independence assumption without any need to make assumptions ab
risk aversion.

Onthe other hand, imposing the transfer principle has stronger consequencesf
the Yaari and the RDEU models within the triangle. As we have seen, it requires
for instance, in both cases that the indifference curves be strictly concave. Sinc
the transfer principle occupies such a dominant position in the income distributiol
literature, we will use in the empirical part the terms Yaari model and RDEU
model for expression&) and (6) respectively, with the assumption of concave
indifference curves imposed.

However, we know from previous empirical work that the transfer principle
is violated consistently by respondeftsLet us therefore define the weaker
principle of “weak inequality aversion”: given a fixed population, it should always
hold that a completely equal income distribution is better than any unequa
income distribution with the same total income. This principle seems absolutel:
essential for an egalitarian social welfare function. It gives additional support fol
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the transfer principle with an EU social welfare function, i.e. a social welfare
function satisfying independence, because such a welfare function will only
satisfy weak inequality aversion if it satisfies the transfer principle. However,
in the Yaari (and RDEU) framework, weak inequality aversion does not imply
the transfer principle. It has been show@hg@teauneuf, 1996that the Yaari
social welfare function(3) satisfies weak inequality aversion if and only if
f(p) < p for all p € (0, 1). This condition is strictly weaker than strict convexity
(sincef(0) = 0 andf(1) = 1). The RDEU social welfare function satisfies weak
inequality aversion if(p) < p for all p € (0, 1) andu is concave, with at least
one of the conditions holding in its strict versi&fln our empirical work we will
consider these extensions as well and label them Yaadi RDEU.

In the risk literature, forms of the RDEU weighting functiérthat do not
satisfy the condition relating to weak inequality aversion have been considered
and sometimes offer a better explanation of observed choice patterns (see, e.g
Gonzalez & Wu, 199p We do not consider these forms in our empirical analysis
because in our view it does not make sense to base the evaluation of income
distributions on a welfare function which does not even satisfy the principle of
weak inequality aversion.

3. THE SETTING OF THE QUESTIONNAIRE

The target group of the questionnaire consisted of first year business students of the
K.U.Leuven (Catholic University Leuven, Belgium), who had not yet been exposed
to any lectures on the evaluation of income distributions or on decision making
under risk. The questionnaires were distributed and filled-in in the classroom, after
the teacher had given a short and non-suggestive oral introduction. The survey was
organized twice (with different respondents in two subsequent academic years): in
April 2002 and in November 2002. The results were stable over time. In order to
test for the differences between ISO, VOI and PIR preferences, there were three
different versions of the questionnaire. Accordingly, the group of students was
divided into three subgroups. Each subgroup participated in only one version of
the questionnaire and respondents did not know that there were three different
versions. For the I1SO version, the VOI version and the PIR version, there are 93,
92 and 94 respondents, respectively.

Each questionnaire version consists of the same eight questions, where in eact
guestion, the respondent is asked to make a choice between two alternatives, whict
are eitherincome distributions or lotteries, depending on the given choice situation.
The eight choice pairs correspond to the alternatives shoviriginl (with the
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probabilities as given ifable 1. Throughout the questionnaire, the same set of
three incomeX = {x; = €500,x, = €1500,x3 = €2500 is used. In line with

the Allais problems described earlier, we refer to questions 1, 3, 4, 5 and 6 ¢
the “common consequence questions,” and to questions 2, 3, 4, 7 and 8 as t
“common ratio questions.”

Although the same choice pairs are used, the background stories are differe
for the three versions of the questionndifé&ach of the three versions deals with
recently graduated students that are going to be employed in one of two firm:
Each firm offers three types of jobs which are identical in every respect excer
for the income that is earned: the first job pa&2500, the secon€&€ 1500 and
the third€500. For the ISO and VOI versions, a firm corresponds to an income
distribution, for the PIR version it corresponds to a lottery.

In the 1SO version, the respondent is asked to consider the situation of 10
recently graduated students that will all be employed in either of two firms, which
are different only with respect to the number of positions that are available fol
each of the jobs. The respondent is then asked to reveal, for the eight cases, whi
of the two firms he or she thinks offers the largest social welfare.

The VOI version also asks the respondent to consider the situation of 10
recently graduated students, but this time the respondent has to picture himself
herself as being one of them. Again, the firms are different only with respect tc
the number of positions that are available for each of the jobs. The respondent a
the 99 other graduated students will all be employed in the same firm and eac
has an equal chance of ending up in any of the 100 positions available in the firn
The respondent is then asked to state, for each of the eight cases, which firm he
she prefers.

In the PIR version, the respondent is asked to picture himself or herself as beir
a recently graduated student who will be employed in either of two firms. The
firms are identical except with respect to the probabilities of ending up with eact
ofthe jobs. The respondent is then, again, asked to state, for each of the eight cas
which firm he or she prefers.

As mentioned already in the introduction, the setting of our questionnaire i
similar to the one used bBernasconi (2002)There are three main differences,
however. First, we use different and more income distributions (and therefore te:
some axioms which could not be tested by him). Second, he represents the differe
income distributions in the questionnaires with pie charts, while we simply give
the relevant sets of numbers. Third, he formulates the ISO, VOI and PIR cases
a more abstract form, while we tried to formulate a question which was closer tc
the everyday experience of our respondents. The comparison of his results wi
ours will therefore give some insight into the importance of framing effects (for
which, again, se€amerer, 1996
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4. RESULTS

Our discussion of the results focuses on the two general issues raised before: the
comparison of the ISO, VOI and PIR versions of the questionnaire, and the degree
of consistency with the preference theories present&dation 2 In Section 4.1

we have a first look at the question of how the three versions of the questionnaire
compare through an analysis of the responses for separate questions. Combinin
the answers on different questions makes it possible to test also the relevancy of the
different basic axioms of choice theorg€dction 4.2. In Section 4.3we conclude

the discussion by focusing on the different theories which have been proposed in
the income distribution literature.

4.1. A First Look

Table 2andFig. 5give the results for the separate questions. The chi-square test
statistics reported iffable 3test for each question separately the null hypothesis
that population proportions for categori@sndb, respectively, are equal for the
two versions under comparison (ISO-VOI, VOI-PIR or ISO-PIR) (there is one
degree of freedomty* To some exterifable 3suggests that the results for the ISO
and PIR versions are furthest removed from each other while the results for the
VOI version lie in between. This is exactly what one would expect a priori: ISO
preferences deal exclusively with uninvolved common interest, PIR preferences
deal exclusively with involved self interest and VOI preferences deal with involved
common interest (that is, the common interest is at stake). We will see that this
pattern is confirmed in more detailed analyses.

Table 2shows that, overall, alternativeis more popular than the other two
alternatives. In the risk literature alternatives are usually seen as more risky

Table 2. Results for Separate Questions (in %).
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Fig. 5. Overview of the Resultd) Responses (in %).

than the corresponding alternatives. Analogously, we could say that they are
more unequal in the income distribution context. The popularity obthaswers
can be explained by the choice of the set of incomes in our questionnaire desig
Consider as a benchmark the case of a respondent who has preferences consis
with the Atkinson social welfare function: for the given income amounts, such a

Table 3. Chi-square Tests for Homogeneity for Separate Questions.

Question ISO-VOI VOI-PIR ISO-PIR
1 2.72 (0.099) 0.03 (0.867) 2.20 (0.138)
2 0.57 (0.451) 2.15 (0.143) 0.49 (0.483)
3 2.93 (0.087) 0.15 (0.703) 4.35 (0.037)
4 8.94 (0.003) 2.68 (0.101) 21.29 (0.000)
5 3.91 (0.048) 0.71 (0.399) 1.31 (0.253)
6 0.38 (0.539) 8.64 (0.003) 5.47 (0.019)
7 3.23(0.073) 2.07 (0.151) 0.12 (0.726)
8 0.39 (0.530) 3.58 (0.058) 6.21 (0.013)

Note: p-Values between brackets.
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respondent only prefesoverb if she has a relatively high value of 2.5 or more
for the parameter of inequality aversion.

4.2. Testing Some Concrete Hypotheses of Choice Theory

More interesting insights can be gained by analysing the response patterns for
different choice pairs together. We will first look at combinations of two questions
and then analyse the overall response patterns for the eight questions. We focus
again, on the two main issues. In the first place, we test the empirical relevancy
of the concrete hypotheses of choice theory. In the second place, we check for the
possible differences between ISO, VOI and PIR preferences.

4.2.1. Pairs of Questions
(a) Tables 4 and Show the results for combinations of several pairs of common
consequence questions and common ratio questions, respectively. For eact

Table 4. Results for Pairs of Common Consequence Questions (in %).

Questions Version EU Fanning-out Fanning-in
(aa, bb, ~~) (ba, b~, ~a) (ab, a~, ~b)
31 ISO 61 23(0.203) 16
VOI 63 22 (0.196) 15
PIR 63 23(0.088) 14
1,4 ISO 53 35 (0.001) 12
VOI 60 26 (0.049) 14
PIR 55 22 (0.562) 22
3,6 ISO 61 14 25 (0.066)
VOI 73 12 15 (0.345)
PIR 62 27 (0.014) 12
6,1 1ISO 55 31 (0.010) 14
VOI 67 22 (0.049) 11
PIR 63 14 23(0.088)
1,5 ISO 67 19 (0.237) 14
VOI 72 16 (0.279) 12
PIR 66 21 (0.108) 13
5,4 ISO 62 28 (0.003) 10
VOI 54 27 (0.140) 18
PIR 63 15 22 (0.155)

Note: p-Values between brackets.
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Table 5. Results for Pairs of Common Ratio Questions (in %).

Questions Version EU Fanning-out Fanning-in
(aa, bb, ~~) (ba, b~, ~a) (ab, a~, ~b)
3,2 ISO 55 33(0.001) 12
VOI 57 36 (0.000) 8
PIR 51 45 (0.000) 4
2,4 ISO 56 27 (0.106) 17
VOI 62 15 23 (0.155)
PIR 57 6 36 (0.000)
3,8 ISO 62 20 (0.368) 17
VOI 60 29 (0.004) 11
PIR 53 41 (0.000) 5
8,2 ISO 61 29 (0.002) 10
VOI 52 29 (0.087) 18
PIR 64 21 (0.196) 15
2,7 ISO 68 17 (0.428) 15
VOI 62 17 21 (0.368)
PIR 67 16 17 (0.500)
7,4 ISO 60 23 (0.256) 17
VOI 62 17 21 (0.368)
PIR 56 9 35 (0.000)

Note: p-Values between brackets.

combination of two choice pairs (described in the first column) we give separatel
the results for the three versions of the questionnaire. As shov@edtion 2.1
only three of the nine possible response patterns are consistent with EU theo
for each of the combinations of two questions includedables 4 and 5the
respondent can preferin both choice pairs, she can prefein both pairs or
she can be indifferenty) in both choice situations. We call these patteras, (
bb, ~~), therefore “EU consistent” and the percentage of respondents with on
of these three response patterns is given in the third colunialdes 4 and 5
Analogously we can say that the response pattdsasi{~, ~a) and @b, a~,
~b) are consistent with indifference curves that fan out and fan in, respectively. Ii
both cases, we exclude EU consistent patterns from the categories fanning-out a
fanning-in. The percentages of respondents with these patterns are given in t
last two columns of the tables.

Clearly, EU consistent responses dominate. One should be aware that this dc
not necessarily imply that our respondents follow the axioms of EU theory, as it i
quite possible for an individual to be consistent with EU theory over two question:s
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but not over three or more. We will return to this issue in the next section. At this
stage it is more interesting to consider whether the violations of EU theory for each
of the question pairs are systematic, that is, whether the percentage of observec
patterns consistent with fanning-out (or fanning-in) is significantly higher than
the percentage that would be observed if the response patterns of the respondent
that violate EU theory were completely random. The null hypothesis is that the
population frequency of fanning-out (or fanning-in) violations relative to the total
population frequency of violations is equal to 50%. The tables rgpoalues for

the one sided exact test based on the binomial distribution.

The first combinations of choice pairs ables 4 and 5the combinations
(3, 1) and (3, 2), are of particular interest, as they are similar to the original
examples used by Allais for introducing the common consequence and common
ratio effects, respectively. In both cases the predicted fanning-out patterns are more
popular than the fanning-in patterns. The statistical significancy of fanning-out is
much weaker for Allais’ common consequence effect (questions 3 and 1) than for
Allais’ common ratio effect (questions 3 and 2).

The overall picture shows some interesting differences between the 1SO,
VOI and PIR versions of the questionnaire. A mixed pattern of fanning-out and
fanning-in is observed in the PIR version. This is in line with the experimental
research on decision making under risk. However, with only one exception,
fanning-out is always dominating in the ISO version. The VOI version is between
the other two, but with a relatively strong presence of fanning¥alile 6presents
the chi-square test statistics for the hypothesis of homogeneity of two versions
with respect to the categories EU, fanning-out and fanning-in between versions

Table 6. Chi-square Tests for Homogeneity for Pairs of Questions.

Questions ISO-VO VOI-PIR ISO-PIR
3,1 0.06 (0.969) 0.12 (0.942) 0.20 (0.907)
1,4 1.93 (0.381) 2.15(0.342) 5.88 (0.053)
3,6 3.16 (0.206) 6.43 (0.040) 8.03 (0.018)
6,1 3.11(0.211) 6.04 (0.049) 8.99 (0.011)
1,5 0.56 (0.756) 0.86 (0.650) 0.14 (0.932)
54 3.07 (0.216) 4.25(0.120) 8.40 (0.015)
3,2 0.96 (0.620) 2.04 (0.361) 5.01 (0.082)
2,4 4.00 (0.135) 6.33 (0.042) 18.16 (0.000)
3,8 2.85(0.241) 4.07 (0.131) 13.25 (0.001)
8,2 3.23(0.199) 2.65 (0.267) 2.20 (0.333)
2,7 1.05 (0.591) 0.57 (0.753) 0.16 (0.923)
7,4 0.94 (0.626) 6.56 (0.038) 11.80 (0.003)

Note: p-Values between brackets.
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(there are two degrees of freedofi)The hypothesis formulated on the basis
of Table 3is corroborated by the results rable 8 the results for the 1ISO and
PIR versions form the extremes while the results for the VOI version are situate
in between.

The question pairs iable 4also allow to test for some aspects of the Yaari and
RDEU models (with the Pigou-Dalton transfer principle imposed). As we have
seen Gection 2.3, these models imply that fanning-out holds horizontally, that is,
for the question pairs (3, 1), (3, 6) and (6, 1), while fanning-in holds vertically, and
thus for the question pairs (1, 4), (1, 5) and (5, 4) (of course, the EU patterns fo
these pairs are also consistent with the models). This pattern is not supported |
the results for the ISO and VOI versions, especially where the Yaari and RDEL
models imply fanning-in.

(b) Table 7gives the results for the question pairs (6,8), (1,2) and (5,7). These
combinations allow to test betweenness, i.e. the linearity of indifference curve
(which is EU consistent) against quasi-convexity (excluding EU consisten
patterns) and quasi-concavity (again, excluding EU consistent patterns). Tt
corresponding response patterns have already been descrili&ettion 2.2
The results inTable 7are striking. There is a clear and significant domination
of quasi-concavity, i.e. convex indifference curves. This mixture proneness i
found in all three versions of the questionndifeQuasi-concavity has also been
found in experimental work on decision making under risk (see, @agnerer
& Ho, 1994). Its implications for welfare analysis, however, are important. We
mentioned already that imposition of the transfer principle in the Yaari and RDEU
models implies quasi-convex preferences. We will return to the implications of
these findings irsection 4.3

Table 7. Results for Pairs of Questions (in %).

Questions \ersion EU Quasi-convexity Quasi-concavity
(aa, bb, ~~) (ab, a~, ~b) (ba, b~, ~a)
6,8 ISO 57 15 28 (0.040)
VOI 61 9 30 (0.001)
PIR 54 14 32 (0.007)
1,2 ISO 70 8 23 (0.006)
VOI 61 9 30 (0.001)
PIR 55 7 37 (0.000)
57 ISO 63 13 24 (0.061)
VOI 57 14 29 (0.019)
PIR 53 14 33 (0.005)

Note: p-Values between brackets.
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Table 8. Results for the Combination of All Eight Questions (in %).

EU Fanning-out Fanning-in Betweenness Quasi-convexity Quasi-concavity

Reference 0.8 6.3 6.3 12.5 42.2 42.2
ISO 10 30 13 32 46 68
Testl  (0.000) (0.000) (0.013) (0.000) (0.246) (0.000)
Test 2 (0.000) (0.889) (0.002) (0.854) (0.001)
VOI 13 29 18 26 40 70
Test1  (0.000) (0.000) (0.000) (0.000) (0.686) (0.000)
Test 2 (0.000) (0.570) (0.393) (0.998) (0.003)
PIR 11 24 15 21 37 72
Test1  (0.000) (0.000) (0.002) (0.012) (0.859) (0.000)
Test 2 (0.002) (0.762) (0.675) (0.999) (0.000)

Note: p-Values between brackets.

4.2.2. The Total Pattern of Answers

In Table 8 we summarize the results for a more ambitious approach in which
the eight questions are considered jointly. Each column refers to a specific hy-
pothesis of choice theory. We first give, for each hypothesis, as a reference point
the proportion of the 256 28) possible patterns that is actually consistent with
the given hypothesi¥’ If individual response patterns were completely random,
we would expect to find the “reference” degree of support for the various hypothe-
ses. We then test whether the actual number of consistent response patterns in th
data is significantly larger than what would be expected for random respbhses.
This test is labelled “Test 1” iffable 8

For all three versions, all hypotheses except quasi-convexity pass Test 1. Note
that about 10-13% of the observed patterns are consistent with EU theory —which
is significantly more than the 0.8% which would be found with a completely
random response pattern. An explanation of the success of EU theory could be that
respondents use the expected value rule. At the same time it should be mentionec
that 10-13% is far from overwhelming considering the focal role of EU theory in
the risk and in the income distribution literature.

Since all the other hypotheses generalize EU theory, they all benefit from the
relatively good performance of that theory. It is more revealing therefore to test
whether they “add” something to EU theory. We do this by removing from the
sample all EU consistent patterns. For the remaining (hnon-EU consistent) response:s
we follow an analogous procedure as described before. For each hypothesis (eacl
column) we first compute, with respect to the set of all possible patterns excluding
the EU consistent patterns, the proportion of consistent responses to be expecte
if individual response patterns were completely random. We then test whether
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the proportion of consistent responses in the (reduced) sample is significant
larger than what would be expected in the random case. The requitialgies are
summarized iMable 8under the label “Test 21°

For all three versions, fanning-out adds significantly to EU theory, while the
fanning-in hypothesis does not. Looking at the shape of the indifference curve:
betweenness adds explanatory power to EU theory for the ISO version, but not f
the other versions. An approach with linear but non-parallel indifference curve:
in the Marschak-Machina triangle seems to have some relevance to describe t
preferences of animpartial and sympathetic observer. However, more striking is tt
significance of quasi-concavity for all three versions. The global response patterr
therefore confirm what we found already by analysing the combinations of choic
pairs two by two.

4.3. The Fate of Different Theories of
Income Distribution Evaluation

The importance of quasi-concavity and fanning-out already suggests that the mc
popular approaches in the income distribution literature will not get much suppor
in our dataTable 9 which is constructed in a similar way &able § summarizes

the results in a more structured way. We repeat the results for the EU model ¢
a benchmark. Remember that the EU approach performs significantly better the
what would be predicted if the answers were random. As shown by the results fc
“Test 1,” the same is true for the S-Gini, the Yaari, the RDEU, the Yaad the
RDEU models (for the latter three only in the VOI and PIR versions).

Table 9. Results for the Combination of All Eight Questions (in %).

EU S-Gini Yaari RDEU Yaati RDEU

Reference 0.8 2.7 15.2 16.4 65.6 79.3
ISO 10 13 23 23 69 78

Test 1 (0.000) (0.000) (0.039) (0.075) (0.298) (0.633)

Test 2 (0.273) (0.708) (0.805) (0.895) (0.990)
VOI 13 16 25 25 78 83

Test 1 (0.000) (0.000) (0.010) (0.023) (0.006) (0.021)

Test 2 (0.268) (0.794) (0.869) (0.518) (0.829)
PIR 11 15 26 26 74 90

Test1 (0.000) (0.000) (0.007) (0.016) (0.042) (0.003)

Test 2 (0.113) (0.496) (0.621) (0.627) (0.440)

Note: p-Values between brackets.
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However, in our set-up all these alternative theories are less restrictive than
EU theory. In fact, each of them can also rationalize each pattern that is EU
consistent® We therefore want to test whether any of these theories adds some
explanatory power to the EU model. Analogously to the previous section, we
therefore computed again the “Test 2” results. For none of the versions, Yaari's
theory or the (more restricted) S-Gini model passes this stricter test. Nor does the
RDEU model. To repeat: this implies that the proportion of observed response
patterns in the subsample of non-EU consistent responses which is consistent with
these models is not significantly larger than what would be expected if the answers
of the respondents were completely random. It is important to remember that we
imposed the Pigou-Dalton transfer principle in the Yaari and the RDEU-model,
i.e. convexity of the weighting functiofi and that our results can only be seen
as a test of this restricted model. Yet relaxation of this convexity condition does
not seem to help very much, given the fate of the Yaamd the RDEUmodels,
which only impose the property of weak inequality aversion. It is difficult to see
how one could construct an attractive egalitarian theory of social welfare which
does not satisfy this very weak property. Both models (Yaard RDEU) are
quite flexible and it is therefore not surprising that the proportion of response
patterns compatible with them is very high. Again, however, the models do not
add significantly to EU, in the sense that randomly chosen patterns would have
performed equally well.

These results seem to suggest that it is worthwhile to work out alternatives for
the EU-type social welfare functions, i.e. to try and elaborate an alternative which
does not embody the independence assumption. At the same time, however, the
Yaari- and RDEU-type extensions with weak inequality aversion imposed do not
seem to be very promising, at least when one wants to rationalize the preferences
of our respondents (and they appear to be even less successful for the ISO thatr
for the VOI or PIR version). Comparin@ables 8 and & is striking how much
better is the performance of other alternatives to the EU model like fanning-out
and quasi-concavity. It remains to be seen whether these ideas can be integrate
in an attractive theory of income distribution.

5. CONCLUSION

With our questionnaire study we wanted to test whether the veil of ignorance

approach captures in an adequate way the preferences of an impartial and
sympathetic observer. Moreover, we wanted to check whether the answers of our
respondents satisfy the independence axiom — underlying EU theory and most
approaches to inequality measurement — and its most popular alternatives. Both
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questions are related but different. One can accept the VOI approach and at tl
same time argue in favour of a non-EU model behind the veil of ignorance. Anc
one can defend the independence assumption for inequality measurement withc
the detour of the veil of ignorance.

As to the first question, the results for the three questionnaire version:
(ISO, VOI and PIR) are to a certain degree similar: both of Allais’ problems
are present, there is quite a lot of systematic fanning-out or fanning-in, ant
quasi-concavity is an important systematic violation of EU (or betweenness)
However, there are differences and it appears that the ISO and PIR versions &
at both extremes. The identification of ISO preferences with VOI preferences i
not evident. Note that the results for the PIR version are reassuringly comparab
to the results encountered in empirical studies from the literature on decisio
under risk: Allais’ problems, a complex fanning pattern, systematic violations
of betweenness.

The EU model yields a significant contribution to the explanation of the
response patterns. At the same time, however, there are clear indications of t
relevancy of fanning-out and quasi-concavity, also in the ISO version. Fanning-ot
and quasi-concavity do not characterize the most popular alternatives to the E
model — the RDEU model with as a special case the Yaari model, which provide
the normative basis for an important subclass of the family of generalized Ginis
It is therefore not surprising that they do not add much explanatory power.

These are the results of only one limited study. However, they are in the line o
much previous research on the empirical acceptance of the most popular inequal
axioms. Moreover, despite the differences in the concrete formulation of the que:
tionnaires and in the general set-up of the empirical study, some of our results a
strikingly similar to those oBernasconi (2002he also finds that the equivalence
of VOI and ISO preferences cannot be taken for granted and that quasi-concavit
i.e. mixture proneness, is important to explain the empirical results.

The conclusion that the traditional inequality literature does not adequatel
capture the intuitions of our respondents seems clear. Even if we take the Yas
and the EU model together only a quarter of our students shows a response pattc
which is in line with one of them. Of course, one can reasonably argue that th
normative relevancy of this kind of questionnaire results is limited, as they car
never substitute for critical reflection and thorough assessment of the ethic:
argumentation. We do not go into that debate here. However, a conditional cor
clusion seems possible. If one wants to construct a theory of income distributio
which is more attuned to the intuitions of lay respondents, the RDEU model witt
imposition of weak inequality aversion does not seem to be the most promisin
starting point.
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NOTES

1. Similar approaches have been proposedioirey (1945, 1960andRawls (1958,

1971) The latter coined the term “veil of ignorance.” Harsanyi used the approach to justify
(mean) utilitarianism while Rawls used it to justify his deontological theory which couples
a respect for basic liberties with maximin in “primary goods.”

2. Harsanyi’'s claim that mean utilitarianism follows from his assumptions has been
criticized on several accounts. Sdengin (2001 )or a thorough overview of the literature.

3. SeeCowell (2000)andLambert (2001 for recent overviews of this literature.

4. For overviews, se€amerer (1995andStarmer (200Q)

5. To be precise, we are referring to the subclass that satisfies Dalton’s Population
Principle. See, for instanc&ajdos (2001jor details.

6. The most influential work is by Amiel and Cowell, who summarize their
most important findings inPAmiel and Cowell (1999) See alsoHarrison and Seidl
(19944, b)

7. This graphical device was introduced into the literatureMarschak (1950and
popularized byachina (1982)It has since been used in many empirical studies concerning
individual decision under risk.

8. Ofcourse, the slope is notrequired to be equal across different triangles, when different
setsX are considered.

9. IndeedMachina (1982has shown that the slope of the EU model, given in expression
(2), is related to the Arrow-Pratt measure of risk aversion.

10. Dahlby (1987)explicitly works out this interpretation.

11. This is found especially in the context of inequality comparisons (see for instance
Amiel & Cowell, 1992, 1998Ballano & Ruiz-Castillo, 1993Harrison & Seidl, 1994a,)b
but also in the context of social welfare comparisoliel & Cowell, 19949.

12. Infact,Chateauneuf (199@&)as shown that these conditions for the Yaari and RDEU
models imply consistency with the “absolute differentials ordering,” which is a stronger
requirement than the one of weak inequality aversion. This stronger principle can be formu-
lated as follows. Suppose that we have two income distributions with the same population
and total income, and in the first income distribution the absolute income difference for
each income pair is greater than, or equally great as, in the second distribution while for
at least one pair the absolute income difference is greater, then the first income distribu-
tion is more unequal than the second. It seems natural to extend the principle to the social
welfare context by stating that the second income distribution should be evaluated as better
than the first.

13. The precise formulation of the background stories in each of the versions is given in
Appendix A For each background story there were two variants of the questionnaire with
the questions ordered differently. Since the results show that there is only a slight indication
of order effects, we simply pooled the answers for these different variants.

14. We ignore the category of indifference)(in the tests because it usually has
frequencies lower than five, which would make the chi-square test less appropriate.

15. Note the difference witfiable 3 in which we tested for homogeneity of the three
versions with respect to the responsesr(b) for the eight separate questiofiable 6tests
for homogeneity of the three versions with respect to response patterns (EU consistent,
fanning-out or fanning-in) for combinations of two questions.
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16. Chi-square tests show that the null hypothesis of homogeneity over the versior
cannot be rejected.

17. For convenience, we have neglected patterns with indifferences. There are only ve
few cases of indifference in the answers of our respondents.

18. More specifically, we test the null hypothesis that the population proportionin suppor
of the given hypothesis of choice theory is equal to the population proportion in support o
the same hypothesis if choices were completely random against the alternative hypothe:
that it is greater.

19. More specifically, “Test 2” considers the null hypothesis that the population propor-
tion in support of a specific non-EU hypothesis, excluding the part of the population tha
is in support of EU theory as well, is equal to what would be the population proportion in
support of that non-EU hypothesis, excluding the part of the population that is in suppor
of EU theory as well, if choices were random. The alternative hypothesis is that the forme
population proportion is greater than the latter.

20. This is not a general property — but it holds for our set of specific questions within
the Marschak-Machina triangle.
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APPENDIX A.1: 1SO VERSION

Consider the situation of two firms, A and B, that each plan to employ 100 recentl)
graduated students. Assume that in each firm there are three types of jobs that
identical in all respects but yield a different monthly netincome. The firstjob yields
€2500, the secon€ 1500 and the thirdE500. The firms differ however with

respect to the numbers of positions they have available for each of the three job

Evidently, due to the different distribution of incomes, the global welfare of the
100 employees can be different in the firms A and B. We are interested in you
personal judgement of these welfare differences.

Indicate in each of the eight questions below which firm leads to the highes
welfare according to you by marking A or B. So, the marked letter correspond:
to the firm that you prefer from a welfare perspective. If you consider both firms
to be equally good, then mark both letters. Of course each question needs to |
treated separately and a different answer can be given in each case.

A: B:
Question 1 100 ear£1500 each 20 ear§ 2500 each
75 earn€1500 each
5 earn€500 each
Question 2 100 earg 1500 each 80 ear§ 2500 each
20 earn€500 each
Question 3 25 ear& 1500 each 20 ear§ 2500 each
75 earn€500 each 80 ear&500each
Question 4 75 ear& 2500 each 95 ear§ 2500 each

25 earn€1500 each 5 ear&500 each
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Question 5 20 ear& 2500 each 40 ear82500 each
80 earn€1500 each 55 ear§1500 each
5 earn€500 each
Question 6 80 ear& 1500 each 20 ear§2500 each
20 earn€500 each 55 earg 1500 each
25 earn€500 each
Question 7 20 ear& 2500 each 84 ear82500 each
80 earn€1500 each 16 ear8500 each
Question 8 80 ear& 1500 each 64 ear§ 2500 each
20 earn€500 each 36 earg 500 each

APPENDIX A.2: VOI VERSION

Try to put yourself in the position of a recently graduated student who has to
choose, just as 99 other recently graduated students, between accepting a job il
firm A or in firm B. Assume that in each firm there are three types of jobs that
are identical in all respects but yield a different monthly net income. The first job
yields€2500, the secon&€ 1500 and the thir€E500. The firms differ however

with respect to the numbers of positions they have available for each of the three
jobs.

You and the 99 other recently graduated students either all end up in firm A or
all in firm B. Each of the 100 of you has an equal probability of ending up in each
of the 100 positions. So, it is unknown beforehand which job you will get.

Indicate in each of the eight questions below which firm you would prefer by
marking A or B. So, the marked letter corresponds to the firm that would be
preferred by you in this situation. If you consider both firms to be equally good,
then mark both letters. Of course each question needs to be treated separately an
a different answer can be given in each case.

Note. The formulation of the questions is identical to that of the ISO version in
Appendix A.1 The questions are therefore omitted.
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APPENDIX A.3: PIR VERSION

Try to putyourselfin the position of arecently graduated student who has to choos
between accepting a job in firm A or in firm B. Assume that in each firm there are
three types of jobs that are identical in all respects but yield a different monthly ne
income. The first job yield€2500, the secon& 1500 and the thireE500. The
firms differ however with respect to the numbers of positions they have available
for each of the three jobs. Beforehand it is not known with certainty which of the
three possible jobs you will eventually get. Your chances are differentin both firms

Indicate in each of the eight questions below which firm you would prefer by
marking A or B. So, the marked letter corresponds to the firm that would be
preferred by you in this situation. If you consider both firms to be equally good,
then mark both letters. Of course each question needs to be treated separately
a different answer can be given in each case.

A: B:
Question 1  100% chance that you e&f©500 20% chance that you ea&2500
75% chance that you eaf1500
5% chance that you eaf500

Question 2

Question 3

Question 4

100% chance that you e&®500

25% chance that you e&i1500
75% chance that you eaf8500

75% chance that you e&2500
25% chance that you eaf1500

80% chance that you ea&2500
20% chance that you eafa500

20% chance that you ea&2500
80% chance that you ea&b600

95% chance that you ea&2500
5% chance that you ea&500

Question 5 20% chance that you e&2500  40% chance that you ea&2500
80% chance that you eaf81500  55% chance that you ea&1500
5% chance that you eafa500
Question 6  80% chance that you e&1500  20% chance that you eag&2500
20% chance that you eafa500 55% chance that you ea&1500
25% chance that you eafa500
Question 7 20% chance that you e&2500  84% chance that you ea&2500
80% chance that you eaf81500  16% chance that you ea&500
Question 8  80% chance that you e&A1500  64% chance that you ea&2500

20% chance that you eafa500

36% chance that you ea&@b00




AN EXPERIMENTAL STUDY
OF THE POUM HYPOTHESIS

Daniele Checchi and Antonio Filippin

ABSTRACT

The “prospect of upward mobility” (POUM) hypothesis formalised by
Benabou and Ok (2001djnds explicit assumptions under which some
individuals that are poorer than the average optimally choose to oppose
redistribution policies. The underlying intuition is that these individuals
rationally expect to be richer than average in the future. This result holds
provided the mobility process is concave in expectations, redistribution
policies are expected to last for a sufficiently long period and individuals
are not too risk averse. This paper tests the POUM hypothesis by means of a
within subjects experiment where the concavity of the mobility process, the
degree of social mobility, the knowledge of personal income and the degree
of inequality are used as treatments. Other determinants of the demand for
redistribution, such as risk aversion and inequality aversion are (partially)
controlled for via either the experiment design or the information collected
during the experiment. We find that the POUM hypothesis holds under
alternative specifications, even when we control for individual fixed effects.

1. THEORETICAL INSIGHTS

Benabou and Ok (2001&gve recently suggested a hypothesis to explain why a
majority of poor do not fully expropriate the rich. They formally show that a rational
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individual with an income below the average who expects to achieve an incom
above the average in the near future will reduce her support for redistribution
once she takes into account the income gains she may obtain in the future. Th
indicate this situation as prospect of upward mobility (POUM) and provide severa
propositions that characterise the validity of the cldim.

The type of redistributive scheme they adopt is a standard one in politica
economy models and is based on proportional taxation with universal lump-sur
redistribution, without dead-weight losses from tax collection or subsidisation.
In such a context, the economic agent has to choose a taxirateorder to
maximise the discounted flow of (expected) future income, where the net incom
accruing in each period is given by

=Yy + (e — Vi)

and wherey{ indicates income net of taxation ang represents the average
income in the populatiod.This set-up can be simplified by neglecting income
growth (yy = y, Vt). When income is deterministic, the optimal choice rule, as
long as inequality aversion does not matter, is zero redistributios Q) when
you are richer than average, and full redistribution=£ 100) when poorer than
the average. When income becomes stochastic, additional elements interplay
shaping individual choices: the degree of risk aversion, the time length of validity
of the tax rate to be selected and the skewness of future income distribution.
Under the assumptions of risk neutrality and deterministic transition functions
Benabou and Ok (2001aptain two main results:

(1) the more concave (i.e. the more skewness-reducing) the transition functiol
the smaller will be the fraction of population with a below-average current
income supporting redistribution (Theorem*.);

(2) the longer the period of validity for the chosen taxation, the smaller will be
the fraction of population with a below-average current income supporting
redistribution (Theorem 2).

When they consider stochastic transition functions, the concavity property i
required in expectations over the following period(s). For discrete income value
they also provide a characterisation ofx®3 monotone transition matrices
assuring long-term, non-degenerate distributions, which are characterised
a strict majority of population voting for current redistribution that differs
from the strict majority voting against future redistribution. Abandoning risk
neutrality in favour of risk aversion under income uncertainty, the support for
income redistribution increases, creating a trade-off between upward mobility an
income insurance.
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Their paper provides theoretical insights into the analysis of the demand for
redistribution, which has typically been analysed on empirical grounds using
social surveys of the population attitude towards the role of government. Using
a survey conducted in Russia in the mid-199Rayallion and Lokshin (2000)
find that the support for the proposition “Should the government restrict the
income of the rich?” declines not only with current socio-economic status (as
proxied by current expenditure) but also with the expectation of future welfare
improvements. Additional evidence is offered®grneo and Grner (2002using
a wider sample of 12 countries surveyed in 1§92. addition to the negative
correlation between current status and support for redistribution (that they term
“homo ceconomicus effg¢they show that individuals take into accolsdcietal
valuesand expectation on relative social position (termsdcial rivalry effect).
These last two factors have connections with the degree of mobility. In the first
case, the authors find support for the argument initially put forwar®®ikgtty
(1995) according to which people are less favourable to redistribution if they
believe that individual effort is the main determinant of one’s social position.
On the contrary, they will favour redistribution whenever family background is
held to be the major determinant of income. As a consequence, individuals (or
regions/countries) who experienced high degrees of mobility will oppose redistri-
bution, whereas we will observe support for it in less immobile societies. The last
factor, social rivalry, is expected to affect the opinions of middle income families:
if a middle income person fears that redistribution will reduce her social distance
from the poor, she might oppose it despite a positive income gain associated
to redistribution’

While the POUM idea makes reference to individual prospects of mobility,
both Ravallion and Lokshin (2000gndCorneo and Giner (2002)consider the
perception of mobility experienced at community level, on the argument that
individuals form their expectations through on observing what happens around
them. However, the two concepts can be distinguished, as don&ldsjna
and LaFerrara (2002)'he authors have ingeniously tested the determinants of
preferences for redistribution conditioning on expected income mobility. Using
data covering two decades of U.S. citizens’ samples, they study the determinants
of preferences for redistributidhgontrolling for current income, past experience
of mobility, local perception of general (aggregate) mobility and expected future
income according to observed transition matrices. While some characteristics play
a significant role (minorities, women and young people being more supportive),
they rely on proxies to control for risk aversion (self-employment, past experience
of unemployment) and altruism (helping others) finding positive and significant
effects. They also control for present income, finding a negative impact on
the support for redistribution. What is more relevant for our analysis is that
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they find a negative impact of the prospect of upward mobility, as measure
either by subjective perceptions (by the answer to the question on whether tt
respondent believes that he and his family “have a good chance of improvini
their standard of living”) or by objective measures (the local probability to go
beyond mean income or the individual expected income conditional on currer
income). Finally they find a mixed effect of individual past experience of mobility
(negative impact when measured by occupational prestige, positive impact whe
measured by years of education). Overall the finding8lesina and LaFerrara
(2002) do not contradict the POUM hypothesis: individuals who expect to
achieve an above average income in the near future are less in favour of incon
redistribution, even if their current income falls below the average. Their result:
are robust against measured risk aversion and altruism, both factors pushing f
more redistribution.

Previous literature suggests that it is almost impossible to provide a convincini
test of the POUM hypothesis starting from empirical dasince the demand for
redistribution is affected by too many factors: self-interest, risk aversion and indi
vidual history of mobility at individual level; altruism, inequality aversion, social
rivalry and perception of aggregate mobility at social level. Last, but not least, the
POUM hypothesis is obtained in a median voter context, where strategic voting b
agentsis not considered. Had an agent to consider her direct participation in ared
tributive programme, a bargaining over the tax rate could be devised, and clear-c
results are difficult to obtain. Similarly, the empirical test proposedlegina and
LaFerrara (2002is based on a question of what a generic government should do
and does not concern individual willingness to participate in this redistribution.

For this reason we undertake a different route, trying to disentangle as mar
factors as we can in a lab experiment, getting as close as we can to the differe
assumptions introduced by Benabou and Ok. In this way we are able to isolat
(and to control for) the following factors:

e current income position (and therefore self-interest);

« individual prospect of mobility (under rational expectatiths
* risk aversion;

e fairness (or inequality aversion);

* length of time horizon;

* imperfect rationality.

The main limit of our strategy is that we neglect the political game. In our
experiment we ask participants about their preferred tax rate, irrespective of th
actual implementation of the chosen rate. Each participant chose a preferre
rate in isolation as if she were the pivotal ag&htn this way we neglect the

issue of preference aggregation, and concentrate on individual attitude towarc



An Experimental Study of the POUM Hypothesis 119

redistribution. These limits are shared by the previous literature: social surveys ask
individuals their opinion about redistributing income, not whether they purposely
operate to introduce redistributive schemes (like voting for parties promising
redistributive actions). A final point is worth discussing: social surveys are based
on order preferences measuring the intensity of the internally perceived desire for
redistribution; lab experiments provide monetary equivalent of the same desire. We
believe monetary equivalent to be a more precise and more trustworthy measure of
the intensity of the demand for redistribution. This does not imply that our results
actually correspond to behaviour in the real world, where agents do not have direct
control over their income nor over fiscal redistribution; in addition, emotions,
political ideologies and other factors affect beyond what we can control for.
Nevertheless our results are still suggestive of the economic determinants of the
attitude towards redistribution.

2. THE EXPERIMENT
2.1. Experimental Procedure

The experiment was run in January 2003, using the zTree soft#ive.recruited
subjects from undergraduate courses at the University of Milan. All the subjects
were inexperienced. Participants were randomly assigned subjects’ numbers
and seats. Subjects were told that their physical identity was not associated to
their choices during the experiment, the subjects’ numbers being their personal
identification. They were given written instructions that were also read aloud
by the experimenters, stressing that the amount they earned was a function of
their decisions. In addition, instructions were also displayed on the screen at the
beginning of each treatment (sAppendix A).

After questions were raised, a quiz was run to test their comprehension of the
basic redistribution mechanism outlinedSection 1 Then, two treatments were
performed. The first asked to choose a tax rate knowing one’s income level and
the average income. During the second only the set of three income levels and the
average income were known. In both cases, the subjects’ earnings corresponde
in every trial to the level of their final income, net of the chosen tax Yate.
Another quiz followed, testing subjects’ comprehension of a transition matrix.
The answers to the first two treatments are used in the sequel to build proxies for
fairness and risk aversion, and then used in regression analysis as controls for the
actual comprehension of the experiment game.

At this point, six treatments characterized by a common structure but different
parameter sets were performed. Subjects, knowing their personal level of initial
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income, had to choose their preferred tax rate to be applied to a sequence
unknown future incomes. Every time participants had to choose a tax rate knowin
the initial income only. They were supported by both a transition matrix and a
“simulator.” The latter, without involving real money, allowed the computation
of the sequence of expected incomes implied by the proposed transition matri;
net of three different fictitious tax rates chosen by the participant. The simulato
was presented as a radio-line along which subjects could move a pointer. On
the extremes of the interval [0,100] were displayed, while the radio-line was no
scaled in between (ségppendix Bfor the instructions submitted to the subjects).
After the output of the simulator was shown, participants had to choose the “true
tax rate, i.e. the tax rate that, once applied to the sequence of future income
determined their earnings. In more detail, in every round each subject earned tl
realization of her income, unknown when the tax rate had been chosen, net of tf
chosen tax rate.

At the end of the experiment a questionnaire was proposed, reminding pa
ticipants that their physical identity was not associated to their choices and the
answers during the experiment. Questions concerned academic as well as persa
information14 The answers are used as controls in the regressions we sho
in Section 3 Below (Section 2.3 we present some descriptive statistics of the
pool of subjects.

Overall 95 subjects participated in the experiment, which was run in three ses
sions. The sessions lasted approximately 75 minutes each, and were respectiv
composed of 28, 30 and 37 subjects. “Points” were the currency used durin
the experiment, with an exchange rate of 300 poiats euro. Final earnings
ranged between 8.2 and 10.9 Euro, and were determined by the sum of all tt
points collected during the experiment, i.e. the sum along periods of the point
corresponding to each subject’s realized income net of taxation.

One aspect of our experimental procedure needs to be stressed. All tt
treatments were proposed within each of the three sessions of the experimel
Hence, all the subjects played facing the whole set of parameters. This procedu
implies potential carry-over effects from one parameter set to the others, as we
as confounding factors arising because of framing, learning and fatigue. Howeve
such effects can be controlled for using an econometric approach to the analysis
the data. The main advantage of this approach is that it allows the control for an
observable and/or unobservable individual characteristics that might have affecte
the choices of the participants during the experiment, as explained in mor
detail in Section 3 This outcome cannot be obtained under a between-subjec
experiment where individual characteristics might idiosyncratically affect results
across treatments without the possibility of being controlled for. For this reasor
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we maintain that a within-subject procedure better fits the requirements for
estimating the demand for redistribution than a between-subject procedure
would do.

2.2. Experimental Design

Given our aim of investigating the demand for redistribution in the lab, with a
specific emphasis on the role of the POUM hypothesis, we have purposely excluded
any interaction between subjects in the course of the experiment. Each participant
decided on her own a tax rate to be applied to her income only, which in turn was
not affected by the tax rates chosen by the other participants. Each simply chose
her preferred tax rate given a predetermined and constant distribution of incomes
within an imaginary population, which nobody else in the lab belonged to. Roughly
speaking, every participant belonged to a different population and there were as
many populations as participants.

The initial treatments were proposed to collect some information to be used to
derive some (admittedly rough) proxies for fairness and risk aversion, two factors
that the literature indicates as important determinants of the demand for redistri-
bution. Treatment 1 dealt with fairness. Subjects chose a tax rate to be applied for
one period to their known level of income. This choice is repeated three times,
and all subjects were both rich and poor at least once. In this case the subjects ha
all the necessary information to choose the tax rate maximizing their net earnings
known with certainty. Calling the chosen tax rate in treatment 1, we interpret
(and indicate this variable &air1) as a proxy for fairness of the individual when
rich (i.e. with an income above the average), since a selfish optimal choice would
suggestr = 0. When the individual got an income below average, the optimal
choice would have requiretl= 100, leading to an egalitarian redistribution of
incomes. If the participants held the opinion that full expropriation was excessive,
they were expressing a different notion of fairness, where a certain degree of
income inequality was held reasonable, or even necessary. Thus we construct &
second measure for fairness as (300) (and indicate this variable as\r2)
when the individual obtained an income below the average in Treatment 1. These
two measures are positively correlated (0.378) between tRexrshortcoming of
7 is that it may be confounded by an incomplete comprehension of the game, thus
preventing subjects from fully exploiting their opportunities. This possibility is
even more likely when we consider that fairness in everyday life means transferring
some money to the poor, whereas during the experiment it meant leaving money to
the experimenters (given the absence of interaction among the players). However,
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the effect of an incomplete comprehension of the game can be separately co
trolled for by including the number of wrong answers provided during the first of
the two quizzes that have been proposed.

Treatment 2 was designed to compute a proxy for risk aversion. Subject
chose a tax rate to be applied to an unknown level of income. They just knew th
possible levels of income, the average income, and the relative probability of eac
occurrence. They chose under two different sets of income levels. Given the rule
of the game and the equal probability of each income level, a risk lover shoulc
have chosenm = 0, while a risk averter should have choses 10016 Given that
94 out of 95 subjects chose at least once a tax rate between these two extremes,
thought it would be implausible concluding that these subjects were risk neutra
and we decided to keep the highest tax rate chosen in the two versions of treatme
2 as a proxy for risk aversion (and indicate this variabla&iagav).!’ There is
evidence of a limited degree of risk aversion and inequality aversion, but als
excessive equality seems to be rejected by our subjects. Looking at the distributic
of our proxies for fairness and risk aversion, there is evidence of a limited degre
of risk aversion and inequality aversion, but excessive equality also seemsto ber
jected by our subjects. In addition, the proxy for risk aversion is not correlated with
the proxies for fairness.

The core of the experiment analysed the demand for redistribution unde
uncertain future incomes, obtained applying a known transition matrix to a knowr
initial income. Six different parameter sets, summarizedahle 1(rows 3-8),
were used in each session. To reduce the role of confounding factors, all th
treatments differed from one another by a change in just one parameter.

Within each of these six treatments, participants were initially assigned at
initial income, randomly drawn from a uniform distribution. Knowing this initial
income, they had the opportunity to simulate what they could expect to get unde
three fictitious tax rates. After experimenting with these simulations, they had tc
choose a tax rate to be applied to the unknown income in the following period
The income levels to be taxed were finally assigned conditional on the initia

Table 1. List of Treatments.

. Tax on known income (proxy for fairness)

. Tax on unknown income (proxy for risk aversion)

. Transition matrix: low mobility, high income inequality
. Transition matrix: high mobility, high income inequality
. Transition matrix: POUM, high income inequality

. Transition matrix: low mobility, low income inequality

. Transition matrix: high mobility, low income inequality
. Transition matrix: POUM, low income inequality

O~NO O WNPE
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income and on the probabilities contained in the transition matrix. The following
information was displayed at the end of the round: initial income, chosen tax
rate, net and gross income obtained in the following period. This procedure was
repeated three times within each treatment: the second time a sequence of thre:
income levels was randomly assigned after the choice of the tax rate, while in
the third time the chosen tax rate was applied to a sequence of five income levels
randomly assignetf The order of these treatments was changed in the three ses-
sions!® Three permutations out of the thousands available are clearly insufficient
to control for the potential role of carry-over effects, framing, learning and fatigue.
Nevertheless, such problems can be dealt with when performing an econometric
analysis of the results (s&=ction 3.

The six parameter sets consisted of three different transition matrices under
two different sets of income levels. On the one hand, two different sets of income
levels were used to test whether a different degree of income inequality affected
the demand for redistribution. The sets of income levels were (30; 40; 65) and
(20; 40; 75), respectively. Given that the realizations of initial income were drawn
from a uniform distribution, it follows that the average income was always the
same, i.e. equal to 45 points in all periods of every treatment. On the other hand,
three different transition matrices were aimed at testing two important effects:

(i) how social mobility affects the demand for redistribution;
(i) the POUM hypothesis.

These two effects are related but they can be tested separately. In fact, looking at
the transition matrices that have been proposed during the experiment, we see that

e matrix A, used as a benchmark, is characterized by a low income mobility
and absence of POUM effect: the expected income for the following period of
subjects with a median income (40) is equal to 42 in the low inequality case
and to 41 in the high inequality case, i.e. lower than the average income (45) in
both cases;

« matrix B also, although characterized by higher income molfitgpes not

satisfy the requirement of the POUM hypothesis: expected future income for

the median current income is again below the average income, being either 41

(low inequality) or 39 (high inequality);

finally, matrix C implies the Prospect of Upward Mobility hypothesis, the

expected income for the median currentincome being above the average income

(47 in the low inequality case, 48 in the high inequality case). When looking at

Fig. 1 reporting the expected incomes for future period, we notice that middle

income still converge to the mean but from above, and not from below as in the

no-POUM transition matrice%-
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Fig. 1. Expected Incomes According to Different Transition Matrices.

In all cases, note that the different transition matrices share the feature that the
leave the distribution of incomes unchangdéd.

Matrix A Matrix B
From/to LOW MED. HIGH From/to LOW MED. HIGH
LOW 0.7 0.3 0 LOW 0.5 0.4 0.1
MED. 0.3 0.5 0.2 MED. 0.4 0.4 0.2
HIGH 0 0.2 0.8 HIGH 0.1 0.2 0.7

Matrix C

From/to LOW MED. HIGH

LOW 0.6 0.3 0.1

MED. 0.3 0.3 0.4

HIGH 0.1 0.4 0.5

The subjects were confronted with all three matrices in different order (see
footnote 14), and they were told that the tax they were to choose would last one
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Table 2. Descriptive Statistics of the Subjects — 95 Subjects.

Variable Mean Std. Dev. Min Max
Gender 0.40 0.49 0 1
Age 23.16 4.07 19 49
Year of enrolment 1.95 2.28 0 10
Ability 0.41 0.29 0 1
Errors 1st quiz 7.12 5.24 0 19
Errors 2nd quiz 0.69 181 0 8

three or five periods. Our test of the POUM hypothesis investigates whether, after
controlling for all potential observables referred to the subjects and the experiment
frame, the tax rate chosen when confronted with matrix C was systematically
lower than the rates chosen under matrices A or B.

2.3. Sample Description

From the information collected by means of the final questionnaire, it turns out
males were over represented in our sample (60% vs. 40%), and the average agt
of the pool was 23 years. Other descriptive statistics are reporfeabie 2 Most

of the participants (89%) came from the School of Political Sciences, and were
enrolled in the second year of their degree program. The final mark at the exit of
secondary school has been chosen as a proxy for a student’s ability, after rescalinc
the variable in the range [0,1]. Two thirds of the sample came from high schools
(licei) and one fourth from technical schooistituti tecnici.

Two specific questions concerned the political and religious orientation, given
the importance that these two variables are supposed to play in determining the
demand for redistribution. An ordered scale from 0 to 5 was used to ask subjects
their political orientation (G= left; 5 = right), without any label on each possible
choice. 63% of the subjects reported themselves as being centre-left, i.e. they
chose a value from 0 to 2, while 37% as being centre-right. The average was 2.09
while the median choice was 2. With respect to religion, the subjects were asked
to locate themselves under three alternatives: “believer and churchgoer,” “believer
but not churchgoer,” “non believer.” The proportion of the last occurrence was
around one third (se&able 3.

From the quizzes proposed before the core of the experiment, it is possible
to infer that subjects had, on average, an imperfect comprehension of the
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Table 3. Political and Religious Orientation of the Subjects — 95 Subjects —
Self-Assessment.

Believer and Churchgoer Believer, Not Churchgoer Not Believer Total

Left-wing 2 3 11 16
Left-centre 5 10 10 25
Centre-left 5 9 5 19
Centre-right 4 8 2 14
Right-centre 3 7 1 11
Right-wing 2 5 3 10
Total 21 42 32 95

redistribution mechanism, given that the average number of wrong answers w:
about 7 out of 21. At first sight, such a result points towards an insufficient
comprehension of the basic mechanism. However, it should be taken into accou
that the problems to be solved within the quiz were more difficult than the problen
of choosing a tax rate starting from a given level of income, also because in th
latter case a simulator was available for a limited number of tf&@n the other
hand, the comprehension of the transition matrix was very good, with on averag
less than 1 mistake out of 8 answers.

3. RESULTS

Our subjects reacted to the different prospect of mobility by adjusting the chose
tax rate. Since each subject was asked to choose a tax rate confronting ea
transition matrix twice (under reduced and enlarged income variability), undel
three different time horizons (one, three and five periods), 18 choices are availab
for each subject, leading to 1710 observations for the “optimal” tax rate. The
average tax rate was 46.85, with a median value of 45 and a standard deviatit
of 36.6. First and third quartiles were 10 and 80 respectively. There is therefor
sufficient variability in the data to explore the potential contribution of different
factors. When we look afable 4we notice that the support for redistribution

declined with the time length validity of the choice and with the degree of social
mobility. Prima facig the existence of prospects of upward mobility seems to
reduce the support for redistribution, and the lengthening of the time horizor
works in the same directions. Both results are in line with the predictions of
the model proposed bBenabou and Ok (2001aalthough the relation is not

monotonic when the POUM holds. Since many other factors can confound thes
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Table 4. Conditional Means of the Preferred Rate — 1710 Choices by 95

Subjects.
Matrix/Period(s) 1 3 5
Matrix A 53.68 51.29 47.63
Matrix B 51.16 47.48 45.30
Matrix C (POUM) 47.62 37.84 39.70

results, we resort to multivariate analysis in order to control for different sources
of heterogeneity.

In Table 5we have estimated a linear model to predict the preferred tax
rates by our subjects. The table reports ordinary least square projections, with
heteroskedastic robust standard errors estinfatescolumn 1 we start with the
simplest version, accounting for (self reported) personal information, the initial
level of income and our proxies for fairness and risk aversion. Contrakiegina
and LaFerrara (2002ye find that women were less supportive of redistribution,
although the coefficient is not significant at 95% confidence level, while similarly
to them young people were more willing to redistribute. Religious attitudes do
not enter significantly in our results, while political attitude does play a role:
right-wing oriented individuals were less in favour of redistributir similar
attitude is found with respect to individual ability: other things constant, the
subjects that experienced greater success in schooling relied less on taxation. W
also control for the correct understanding of the game by including the number of
errors incurred at the beginning of the experiment. The errors in the 1st quiz indi-
cate the imperfect understanding of the principle of redistribution, and constantly
induced an excess of redistribution: the subject with the maximum of errors (19
over 21) on average should have chosen 7.22% points of tax rate in excess of ar
identical person committing no mistakes. The errors in the 2nd quiz indicate the
imperfect understanding of a transition matrix: even if less frequent (the average
is 0.7 error per individual), these errors induced less redistribution. Our measures
for fairness work in the expected direction: inequality aversion when ricir])
induced more redistribution (even though of limited amotfntjhereas equality
aversion when poomrhIr2) reduced the preferred taxatiéhOur proxy for risk
aversion exerted a stronger effect: given a sample mean of 5&ikfawr, we find
an additional redistribution induced by this variable of 2.6% points. In column 1
we also control for some conditions potentially affecting the choice, finding that
assigned initial income strongly affected the preferred rate. Despite the fact that
subjects were informed that subsequent incomes were randomly obtained througt
the mobility matrices applied to their initial income, they seemed to place strong
emphasis on their starting conditions: when initially rich, they chose a sharply
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Table 5. Determinants of Preferred Tax Rates — 95 Subjects.
Model 1 2 3
No. obs. 1710 1710 1710
Gender (1= female) —-2.41 —2.58
(-1.57) -1.72)
Age —-0.53" —0.53"
(—2.96) (-2.95)
Polit. attitude —1.35" —1.37"
(—2.69) (-2.66)
Relig. attitude 0.65 0.72
(0.62) (0.71)
Talent —8.37" —9.04"
(-3.57) +3.89)
Errorl 0.38" 0.37"
(2.71) (2.70)
Error2 —2.09" —2.08"
(—4.84) +4.80)
FAIR1 0.38" 0.33"
(6.67) (5.64)
FAIR2 —0.07" —0.036
(—2.58) 1.36)
RISKAV 0.05 0.053
(1.85) (2.10)
Matrix B -1.01 —0.54 —0.10
(—0.66) (0.33) (-0.06)
Matrix C (poum) —-9.60"
(—5.96)
Matrix C x Low income —7.94" —6.89"
(-3.14) 2.33)
Matrix C x Middle income —24.43" —25.41"
(~7.76) (8.31)
Matrix C x High income 0.25 —2.09
(0.08) (0.66)
Length 3 pr —3.50 —2.70
(—1.85) 1.47)
Length 5 pr —6.07" —5.18"
(-3.13) 2.73)
Initial income -1.37" —1.40" —1.30"
(—33.14) (32.84) 34.79)
Initial income dispersion —-1.42 —2.39 —2.10
(—1.09) 1.49) 1.34)
Experienced volatility 23.76" 12.08
(3.11) (1.34)
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Table 5. (Continued

Model 1 2 3
Constant Yes Yes Yes
Year enrl Yes Yes

Secondary Yes Yes

Faculty Yes Yes

Treatment Yes Yes
Matrix C x Period Yes Yes
Identifier Yes
R? 0.472 0.502 0.829
Note: Ols robust standard erroitsStatistics in parentheses.

*p < 0.05.

**p < 0.01.

lower taxation than when initially poor. This effect is robust against all possible
specifications. On the contrary, the extent of initial dispersion did not exert any
role, but this does not come as a surprise, since we are already controlling for risk
aversion. Without further controls, we find that the presence of matrix C (charac-
terised by the prospect of upward mobility — &etion 2 induced a reduction of
9.15% points in the preferred tax rate. This effect is robust against all successive
specifications. It is worth noting that this effect is independent of greater mobility:
in fact, matrix B is characterised by higher mobility than matrix A (the excluded
case), but its presence was not associated with a significantly lower redistribution
(as conditional means d&ble 4would have erroneously suggested).

Column 2 decomposes the POUM effect by interacting it with the type of initial
income, and finds that the POUM effect was much more pronounced for individu-
als that were below (but close to) average income, while there was no effect above
the average. Note that these coefficients do not mean that the tax rate chosen b
middle-income receivers is lower than the tax chosen by the low-income receivers,
because the effect of the initial income must also be taken into account when pre-
dicting the optimal demand for redistribution. We also wanted to test whether past
experience of mobility (during the course of the experiment) could have affected
current choices. Therefore, for each subject we construct a moving dispersion
measure over the incomes obtained during previous treatments. Our expectation is
that, conditional on perfect partialling out of risk aversion (given the existence of
a specific control for it), the volatility experienced by a subject should not affect
the optimal choice of redistribution. However, despite the increased significance
of theriskav coefficient, the experienced volatility bears a positive and significant
sign, indicating that our proxy for risk aversion is not perfectly capturing the
underlying phenomenoff. In fact, when individual effects are introduced in
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column 3 to capture all the individual characteristics (including risk aversion), the
size and the magnitude of this coefficient changes sharply. Column 2 also adc
further controls related to the framing of the experiment: the order in which the
treatment appeared, the length of the period of validity of the tax rate alone an
interacted with the occurrence of matrix C types. In more details, the number c
periods during which the chosen tax rate was effective influenced the preferred t
rate. In line with the model proposed Bgnabou and Ok (2001ahe longer the
horizon the lower the taxation. However, this effect is not significantly different
across matrices, meaning that the same reduction in the preferred tax rate happt
regardless of the POUM hypothesis being satisfied or not. The dummies for the o
der in which treatment appeared turn out not statistically significant, meaning the
framing, learning and fatigue did not produce a recognizable pattern in the dat:
Itis worth noting that the changes in the magnitude or in the significance of som
coefficients already included in column 1 (eegir2) are due to the decomposition

of the POUM matrix. In fact, adding only the framing variables to the regression
shown in column 1 does not produce significant changes. Despite the addition
controls, the POUM effect keeps on holding and the size and the significance of a
the coefficients do not vary.

Finally, our strongest check is given by including individual fixed effects in
column 3. Even in this case we find that initial income and the type of transition
matrix are the main determinants of the extent of preferred redistribution
Other things being constant (and in this specification we are controlling for
unobservables as well), the presence of a C-type transition matrix, chara
terised by prospect of upward mobility, induced a strong reduction in preferrec
taxation for middle income subjects (in the order of 25% points). Stronger
mobility per se(captured by B-type transition matrices) did not induce reduction
of redistribution.

4. CONCLUSIONS

In this paper we account for a lab experiment where 95 subjects were confronte
with the choice of their preferred extent of income redistribution, when different
transition matrices stochastically assigned incomes over different time horizon:
We find that the preferred taxation declines when the transition matrices ar
characterised by prospect of upward mobility (i.e. individual below average
income have an above average expected income for the next period). This res
is robust against alternative specifications, accounting for individual factors (suc
as inequality and/or risk aversion) and framing effects. It holds even when we
introduce individual fixed effects accounting for individual unobservables. Thus
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our results support the theoretical predictions of the POUM hypothesis proposed
by Benabou and Ok (2001aghowing that under specific transition matrices the
support to redistribution is reduced in the vicinity of average income. Also in line
with theoretical predictions, we find that longer time horizons call for reduced
taxation, because individuals appreciate the freedom of changing the optimal
tax when confronted with different incomes in the future. These results hold
even when controlling for risk aversion, that on theoretical grounds represent a
confounding factor.

In our opinion, the main limit of the present research is the imperfect measures
of fairness and risk aversion. However, using fixed effect controls takes care,
on econometric grounds, of all these unobservable. We have also avoided to
frame social interactions in tax selection, which probably dominates the optimal
selection of tax rate in many contexts (for example where tax avoidance is made
available to the subjects). This constitutes our next research issue.

NOTES

1. Similarly, Ravallion and Lokshin (200@orrow the expression of “tunnel effect” to
indicate that the attitude towards redistribution depends of expectations over future income
trends: “We see that amongst people who expect welfare to fall, there is a very high support
for restricting incomes of the rich, and the support is affected little by current level of living.
By contrast, support for redistribution is lower than average among those who expect welfare
to rise, and is sharply attenuated by higher current levels of living within this group” (p. 97).

2. Linear taxation schedules are discussell@ttzer and Richards (1981)

3. Notice that we have implicitly assumed that tax rate is expected to last for the future,
thus excluding time consistency problems.

4. The analogy between transition function and progressive, balanced budget,
redistributive schemes is developedBanabou and Ok (2001b)

5. In other words, the curvature of transition function and utility work in opposite
directions.

6. The crucial question they exploit says “Is it the responsibility of the government to
reduce the differences in income between people with high incomes and those with low
incomes?”

7. And conversely, a middle-income person with an income above the mean may
support redistributive programs despite the associated capital loss if the reform reduces
social distance with the elites. This is typical of educational expenditureCsgeeo and
Gruner (2000)

8. The support for redistribution is measured by the answers to the following question:
“Should the government reduce income differences between the rich and the poor, perhaps
by raising the taxes of wealthy families or by giving income assistance to the poor?”

9. Benabou and Ok (2001a)ake use of empirically estimated transition matrices from
PSID samples to show that under risk neutrality actual data allows for strict majority against
redistribution, whereas even small amounts of risk aversion dominate mobility prospects.
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10. As it will be made clear in the sequel, we provided the participants with a device
allowing them to compute their expected income in the future for any given transition
matrix they were facing.

11. Since we provided participants with information about the income distribution,
in principle each participant would have been able to assess the likelihood of choice c
her preferred rate. But actual gains were obtained using the chosen rate, thus implicit
assuring its implementation.

12. The zTree software has been developed at the University of Zurich, Institute for th
Empirical Research in Economics, deéischbacher (2002)

13. Cowell and Schokkaert (200t)aim that it is unclear that rewards to participants
are necessary in the context of social judgements. However, we decided to reward subje
even in this treatment to mimic the fact that fairness is costly.

14. We did not include in the questionnaire verbal questions addressed to find out th
attitudes of individuals towards the POUM. Although this would have allowed us to check
the numerical answers obtained in the experimemya®l and Cowell (1999%uggest, we
did not want to overload the subjects since the design of the experiment required alreac
a large amount of time.

15. Among the determinants of social preferences analyseé&dng (2001) only
altruism can contribute to explainirl andrair2. In fact, the setting of the experiment,
and in particular the lack of interaction among subjects, prevents equity and reciprocit
from playing any role.

16. There is a debate in the literature about whether people are really expected-utilit
maximizers, and how small-stake gambles in the laboratory, like in Treatment 2 in oul
experiment, relate with behaviour in the real world (§&bhin, 2000and a response by
Palacio-Huerta et al., 2001

17. We also tried with an average between the two, finding results that are slightly les
significant.

18. The sequences of future income levels were obtained by iterated randomisatic
based on the probabilities contained in the transition matrix.

19. The sequence of treatments in the three sessions was as follows:

Session 1: 12345876
Session 2: 21854367
Session 3: 21763458

20. The three matrices can be ordered in terms of mobility. If we take the secon
eigenvalue as a measure of relative immobility, the compute values are the following
A = 0.764;B = 0.564;C = 0.464. See also the speed of mean-regression from Fig. 1.

21. This is equivalent to Fig. 2 iBenabou and Ok (2001a)

22. From the matrices A and B, i.e. when the POUM does not hold, it could be possibl
in principle to infer something about the risk aversion and the fairness of the subjects
In fact, being the expected income of the non-rich subjects always below the mean,
choice of a tax rate lower than 100% would signal either risk loving or fairness to the rich.
Unfortunately, it is not possible to distinguish between the two. Moreover, the correlatior
between fraction of times in which a subject has chosen a tax rates below 100% when
would have been rational to do so, and any of our proxies of fairness and risk aversion
very low.
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23. Given three different tax rates, in the first quiz subjects had to indicate, for each of
three different levels of income:

(a) whether a tax or a subsidy emerged;
(b) the amount of the tax or the subsidy;
(c) how much the final income (net of taxation) was.

24. We have also estimated weighed least square, using the inverse of errors as weights
but the results are substantially unaltered. Available from the authors.

25. Constant, Year of enrolment, Secondary school type and Faculty attended are always
included as maintained controls.

26. Given a sample mean fexir1 of 4.0, the additional redistribution induced by this
variable is in the order of 1.5 percentage points.

27. Given a sample mean fexir2 of 24.4, the additional redistribution induced by this
variable is in the order of 1.7 percentage points.

28. We also counted the number of upward or downward transitions as an alternative
measure of individual mobility, without finding statistically significant effects.
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APPENDIX A
Instructions Provided Before the Experiment Started

“Points” are the currency during the experiment, with an exchange rate of 30(
points= 1 euro.
There are two main concepts behind the experiment.

Taxation

During the experiment you have to choose a tax rate to be applied to your incom
This choice will be repeated several times under different rules and conditions.

The choice of every participant affects his/herincome only. In a parallel mannel
one’s income is not affected by the choices of other participants.

In every repetition of the game, you will be assigned an income from three
possible levels. You will be asked to choose a tax rate to be applied to that incornr
(in some cases after but usually before knowing it) to determine your earnings i
that repetition.

Your earnings in every repetition of the experiment depends upon two factors

(1) the income level that is assigned to you;
(2) the tax rate that you choose.

What does taxation imply? A tax rate

(a) determines a decrease of incomes above the average. In particular, a fracti
t of the income above the average is collected;

(b) determines anincrease of incomes below the average. In particular, it provide
a subsidy equal to a fractiarof the difference between the average income
and the income that has been assigned.
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For instance, if there are three income levels (10, 20, 42) and the average income
is 24, the effect of a tax rate equal to 25% is as follows:

Income = 10: taxation determines a subsidy income after taxatior= 13.5
equal to the 25% of (24 — 10), i.e. 3.5

Income = 20: taxation determines a subsidy income after taxatios= 21
equal to the 25% of (24 — 10),i.e. 1

Income= 42: taxation determines a contribution income after taxatioa= 37.5
equal to the 25% of (42 — 24), i.e. 4.5

Roughly speaking, taxation redistributes income from the rich individuals to the
poor ones, where rich and poor in this context mean with an income above and
below the average, respectively.

The Transition Matrix
The transition matrix is a table that summarizes which probability every

participant has to reach a given level of income given a starting level of
income

To 10 (%) To 20 (%) To 42 (%)
From 10 60 30 10
From 20 30 30 40
From 42 10 40 50

For instance, let's focus on an individual whose starting income is 10. In the
following period, his/her income will stay equal to 10 in the 60% of the cases, it
will be equal to 20 in the 30% of the cases and it will be equal to 42 in the remaining
10% of the cases. If his/her income in the next period will actually be equal to 42,
in the subsequent period his/her income will be equal to10 in the 10% of the cases,
it will be equal to 20 in the 40% of the cases and it will stay equal to 42 in the
remaining 50% of the cases. The process can be iterated even further in a similar
manner.

NB: The transition matrix always refers to INCOMES BEFORE TAXATION.
In other words, the matrix refers to gross incomes.
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APPENDIX B

Instructions Concerning the Simulator
(Displayed During the Experiment)

The Simulator

The goal of the simulator it to make you familiar with the structure of the game, but
it does not directly affect your earnings. You have the possibility to introduce three
mock tax rates. The simulator will compute your expected income for next period(s
based on the probabilities displayed by the transition matrix and according to yot
starting income. This expected income will be modified (deducting taxes if above
the average and adding subsidies if below the average) according to each of t
mock tax rates you introduced.



ON THE ATTITUDE
TOWARDS INEQUALITY

Liema Davidovitz and Yoram Kroll

ABSTRACT

This paper presents an experimental framework for separating the attitude
toward inequality from the attitude toward risk. This exploratory experimen-
tal study examines the attitude toward inequality while keeping risk constant.
The results support the hypothesis of inequality aversion only among middle-
income subjects. More interestingly we found that higher equality motivates
individuals to take more risk and challenge. This result is a counterpoint to
the standard line that inequality is needed to encourage effort.

1. INTRODUCTION

Inequality Aversion (IA) and Risk Aversion (RA) are widely assumed in the
economics literature. However, IA is based on ideological and moral beliefs
regarding relative incomes among individuals, while RA is related to the
individual's preferences for his own income distribution.

Despite this basic difference between the two, researchers analyze them with
the same theoretical approaches and empirical evidence. This paper presents
new approach for identifying inequality aversion while avoiding the potential
confusion with risk aversion. We propose that the attitude toward inequality be
analyzed only as a response to change in inequality among individuals, while
maintaining the level of risk.
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Rothschild and Stiglitz (R&S)1970 provided conditions under which one
alternative is riskier than the other. They proved that under these conditions, evel
risk averter prefers the less risky alternative. Furthermore, by this definition ai
individual with an unknown utility function, who prefers the less risky alternative
according to the integral rulesjust be a risk averter

Atkinson (1970) Kolm (1969) Harsanyi (1977)and others applied R&S’
definition of more risk to define higher inequality rather than risk. Accordingly,
an individual who selects the less risky situation, which is also the more “equal’
situation, is then considered to prefer equality (&e@el & Cowell, 1992, 1994;
Cowell, 1985; Gevers et al., 1979; Glejser et al., 1977; Pfingsten,)1988

In all of the above studies, the means of the two alternatives are the same. Ho
ever, the level of risk and the level of equality are not identical. Therefore, selectin
the more egalitarian economy, which is also the less risky economy, can be dt
either to RA or to IA. According to our approach, the attitude toward inequality
should be analyzed as a response to a change only in inequality among individua
while maintaining the moments of income distribution constant. Our experimen
simulates such a change when an individual moves from a “common gamble
(CG) to an “individual gamble” (IG) environment. In CG the same results, either
high or low, apply to all individuals in the reference team. In IG each individual
faces a separate gamble and he/she may have results that differ from the rest
of the other in his team. This cannot happen in a “common gamble,” in which
all participants receive the same result. The risk in both situations is identical
while only the “common gamble” represents a state of total equalitysale&
Davidovitz, 2003.

The next section presents a basic definition of CG andsk&tion 3describes
laboratory experimental tests of IA and the results of the experiment. Conclusior
and points for further analysis are in the last section.

2. BASIC DEFINITIONS

Assumen participants in the economy and a random incofweth a distribution
function F(X). Define an ordered statistl; from a sample of size n taken from
F(X) by (X1, X2, ..., X,). whereX; € XVi, andX; < Xz < --- < X,.

Assume all participants in the economy draw their income randomly from
F(X).

Let us define two alternative types of gambles:

Definition I. “Common Gamble” (CG).
All participants receive the samedrawn fromF(X) by one mutual draw
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Definition Il. “Individual Gamble” (1G).
Each participanindependentlyglraws an ordered income from F(X).

In the CG case, each individual has the same realized incoom& of F(X)

while in the case of IG, each individual is also gambling on his ordered income
X;. CG represents complete ex-ante and ex-post equality whereas IG represent:
ex-ante inequality with only a small probability of ex-post equality (which occurs
only when all n participants draw the same result). The degree of actual ex-post
inequality depends on the distribution propertiesF¢K) and the number of
participanta.

According to the traditional/on Neumann and Morgenstern (194pected
utility approach, the total income (or total wealth) determines preferences between
alternatives. On the other extremeyersky (1989)claims that the behavior of
individuals is more affected by their marginal results rather than by overall
or total wealth results. This “mental accounting,” in which each decision is
treated separately by individuals, recently received the supp@hdfeoni and
Miller (1996).

Our definitions fit situations in which individuals’ preferences are determined
by marginal distributions. In case total rather than marginal wealth determines
preferences, our approach is still appropriate, if marginal prizes are small enough
and independent of initial wealth so that the ranking of the incomes cannot be
changed due to IG. In such cases CG generates a more equal ex-ante situatio
than 1G.

3. THE EXPERIMENT

The task and reward were selected so that the main goal of the experiment, that of
testing attitudes toward inequality, was completely disguised from the students.
The students were asked to participate in a portfolio game, and we promised
to grant them an additional grade on the last team assignment that they had
just handed in, but was not yet graded. The additional percentage grade points
were promised to be equal to the percentage return that their selected portfolio
would yield.

The subjects were 213 graduate and undergraduate business administration an
economics students: 81 graduate students at the Hebrew University of Jerusalen
and 132 undergraduate students of the Ruppin Accademic Center. All the students
from both universities had taken an investment course and were familiar with
risk and portfolio investment theories. The students regularly work in teams of
three students.
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The formal task of the participants was to select nonnegative proportion:
(i.e. short sales were not allowed) of two assets portfolio. One of the assets
risk-free with an expected return of 3%; the other is a risky asset whose retur
is normally distributed with an expected return of 5% and standard deviatior
of 7%.

In order to ensure full understanding of the risk involved in selecting the risky
asset, the complete distribution of the risky asset was plotted for the student
Furthermore, the lower quartiles and standard deviation were calculated for ther
(The appendixes include the instructions and explanations which where given t
the participants.)

The main goal of the experiment, of testing attitudes toward inequality, was
obtained by dividing the participants into two groups, wherein one carried out the
portfolio experiments under CG conditions and the other — under IG conditions.

In the CG group, the experimenter told each team that the yield result of the
risky asset would apply to all team members. The participants in the CG grou
were asked to select their own proportions of the risky asset. It was very probabl
that they would select different proportions (according to their RA). Only if all
CG team members select the same portfolio, would they all obtain the same retu
and would thence be guaranteed complete equality.

Namely, even if the same risky yield is guaranteed to all members in the tear
they still may have different overall portfolio results due to different proportions
of the risky asset. In order to avoid such an inequality possibility, they were alsc
told that the portfolio return will be calculated by usiogly one proportion which
would be drawn randomly out of th@oportions between the risky and riskless
asset which were selected by the three team members. This procedure gurant
that all CG team members would obtain the same return and complete equali
would be guaranteed within each tedrtAppendix A presents the instructions
and explanations which were given to the CG participants.)

The other IG group was informed that each member of the team would carr
out a separate gamble and would receive his own specific result (the yield of th
risky asset). Appendix B presents the instructions and explanations that were
given to the IG participants.)

In order to eliminate possible deviations in results due to gender, the numbel
of females and males in the CG group is identical to their number in IG group.

The students could not consult with their friends and they were guaranteed col
fidentiality for their answers. Each student participated in only one experimenta
setting (type of gamble). The students did not know that there were two types ¢
gambles in the experiment.

The experiment was conducted in the classroom during class time. The studer
had the option not to participate in the experiment. However, since the experimel
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provided a risk free bonus option that was significant for the students, all the
students decided to participdte.

In addition to the main task of portfolio choice, the students had to estimate
their grade (before the bonus) in the course. This estimation task was added in
order to find out whether there are differences in the attitude toward inequality
that are due to the differences in the economic-social level of the participants.
This level is simulated by the expected GP of the students. Confidentiality was
guaranteed to the students for these estimates along with the assurance that th
data would only be used in the research.

Hypothesis I. Risk averters (RA), who are also Inequality-Averters (1A), will
select a higher proportion of the risky asset if they are facing CG rather than IG.

The reasoning behind this hypothesis is that the equality feature of CG is a
compensation for the risk and inequality averse investor. In the IG group, equality
may be achieved only by accepting a lower return of the risk-free asset. In the CG
group subjects do not have to take a lower proportion of the risky asset in order to
lower inequality and their only reason to select less of the risky asset is to reduce
the involved risk.

Hypothesis Il. The portfolio decisions under CG and IG will also be affected

by the self-projected grades of the subjects. Smaller differences between the CG
and IG portfolio decisions are expected for students who project either below
or above average grades.

The reason for the lower preference of CG among subjects close to the lower and
upper bounds of the grade projection is that under a higher inequality regime their
deviation from the “norm” is less visible and has a lower probability of potential
penalties.

Students with low projected grades may have another reason to prefer IG,
because under IG they have some positive chance to change their low ranking.
This opportunity does not exist if they select CG.

3.1. Results

In order to test the difference between the portfolios of the two groups (CG vs.
IG group) we used Mann-Whitney (MW) te3This procedure examines whether
two independent samples come from the same population.

We found that the subjects selected higher proportions of the risky asset under
the CG regime than under the IG regime. The average proportion invested in the
risky asset is 52.5% under CG compared to only 43.5% for the IG group. This
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Table 1. Means and Standard Deviations of Investment in the Risky Asset.

Common Gamble Individual Gamble
Number of participants 113 100
Mean of the proportion 52.5% 43.5%
invested in the risky asset
Standard deviation 26.1% 26.7%

Note: Results of the test wer& = —1.965,p < 0.025, df= 211.

result can be interpreted as support for inequality aversion. These results supp
the first hypothesis with statistical significance.

The results for the first hypothesis are examinedahle 1

This table presents the main results without taking into consideration the stu
dent’s grade prediction. Each column contains the number of subjects and tf
mean and standard deviation of the proportions (in percent terms) invested in tt
risky asset for each the type of gamble.

In order to test the second hypothesis the students were divided into fiv
categories according to projected final grades. The categories were as follow
far below average, below average, average, above average, and far above aver
(seeTable 2and the graphic presentation of the table).

Table 2presents the proportion (in per cent) of investment in the risky asse
for each of the five “projected grade” categories. (The number of subjects in eac
category is in parenthesis.)

The hypothesis is tested by ANOVA. The dependent variable is the investmer
in the risky asset. The type of gamble (two groups) and the projected grades (fi\
category) are the independent variables.

The main effect is significant witlr = 3.831, p < 0.002. The two partial
non-interacted effects are also significant. The differences by types of gambl
are significant,F = 5.516, p < 0.02. The differences according to grade are
significant withF = 3.208, p < 0.014. We did not find significant interaction

Table 2. Average Proportion of Investment in the Risky Asset According to
Projected Final Grades.

Mark/  FARABOVE  ABOVE AVERAGE BELOW FAR BELOW

Gamble  AVERAGE  AVERAGE AVERAGE AVERAGE

cG 54.1% (15)  38.5% (13) 50.3% (51) 63.3% (24) 52.5% (10)

IG 59% (15)  35.3% (20) 39.5% (35) 45% (20) 47.5% (10)
NS NS t=19,p<0.03 t=22,p<0.02 NS

Note: The number of participants is in parenthesis.
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between the dependent variables. Therefore, a postttest for differences
between the sub-groups is applicable.

The results in most cases support the second hypothesis. In other words, only
students with or just below average projected grades invested significantly more
in the risky asset under CG (s&able 2.

As anticipated, there were no significant differences in investment in the risky
asset between CG and IG for students with projections higher or lower than the
average.

The results inTable 2are depicted irfrig. 1

Notice that investment in the risky asset is higher for CG only among subjects
with projected grades close to the average.

4. CONCLUSION

The paper presents a new approach for identifying inequality aversion while
avoiding the potential confusion with risk aversion. The approach is based on
comparing decisions under “individual’ gambles vs. “common” gambles with the
same distribution of outcomes in both.

The results of a laboratory experiment support the main hypothesis that
individuals are inequality averters. However, when we grouped them according
to their relative mark, this aversion was not evident.

The most important part of our experiment, which separates the impact of more
risk from more inequality, is that if risk-aversion as well as inequality-aversion
are assumed, then higher equality among participants can motivate risky efforts.
This positive impact can be obtained if the risky results of efforts are shared more
evenly among the inequality-averse participants.
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Note that this positive impact of egalitarian economy on the motivation to risky
effort is in contrast to the convention that egalitarian economy reduces motivatiol
toward risky challenges.

Without denying the reasoning behind conventional thought, we claim that ou
results support a counter point to the convention. Namely, inequality aversiol
may reduce and even reverse the negative impact of egalitarian economy on t
risky efforts motivation (see als®adrieh & Verbon, 2002

One should note that our support of egalitarian economy is limited to our
data set and experiment’s structure. Namely, preference of equality was four
within teams of three members who worked closely with each other on the sam
academic project. Thus, their preference of equal grade on this project for all teal
members is clear. Further studies should reexamine inequality aversion amot
larger groups with more anonymous members who take individual tasks. W
expect that the larger the group and the more anonymity among its members ai
the more individual is the task, the aversion to inequality will be lower.

NOTES

1. Rothschild and Stiglitz (1970provide three coinciding definitions for a random
variableY to be riskier than a random variab¥e

(i) Ydistributes likeX plus a random variabl2which is independent of and satisfies
E(Z|X) = 0.

(ii) Every risk averter preferXtoY.

(iii) Y has the same expected return<asut has more distribution weight in the “tails.”

2. We didn’t include students who worked on their own in the sample.

3. Note that under this procedure each CG participant knows that there is only 1/:
chances that his actual portfolio selection will be the one selected. The alternative t
this procedure is that the actual common proportion will be the average of the selecte
propotrtion of the three team members.

4. Eckel and Grossman (200G)nd that pseudo-volunteers subjects, like in our
experiments, are more extreme than pure volunteers and are more affected by nonmone
rewards. In order to avoid such an effect, as well as other side effects, we completel
disguised the main goal of the experiment.

5. The MW test is an a-parametric test that does not require any prior assumptions «
specifications related to the distribution of the selected proportions.
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APPENDIX A

Instructions to the Subjects
(Translated from Hebrew)

This assignment is for research purposes only. You have the right not to participate.
We intend to grant you a bonus in terms of points added to the grade of the last
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group home assignment that you just handed in. Your bonus will be equal to th
yield that you achieve in the following investment portfolio game.

Your task is to construct a portfolio consisting of a risky asset and a risk-free
asset. The proportion of each asset in your selected portfolio should be betweer
and 100%, and the total investment in both should be 100%.

The assests are:

(1) The risk-free return is 3%.
(2) The risky asset is normally distributed with an expected return of 5% anc

standard deviation of 7%.

(Below is a chart depicting the distribution and its quartiles.)

Following the individual portfolio decisions made by you and the others in
your group, a lottery will pick one portfolio for all members in your group. The
return on the risky asset will then be determimgdone common drawingut
of normal distribution.

Please note that this procedure will lead to an identical portfolio return for|all
group members.

Your decision:
Proportion of the risky asset is:
The grade | expect to receive in this course is:
Name:
My group membersare: 1. 2. _____ 1 J—

50%

2% ! 84% 98%
16%

g(x)

In peycentafgd - afcumulative distribution

A | ~—

9 2 5 12 19

Bonus for grade
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APPENDIX B
Instructions to the Subjects (Translated from Hebrew)

This assignment s for research purposes only. You have the right not to participate.
We intend to grant you a bonus in terms of points added to the grade of the last
group home assignment that you just handed in. Your bonus will be equal to the
yield that you achieve in the following investment portfolio game.

Your task is to construct a portfolio consisting of a risky asset and a risk-free
asset. The proportion of each asset in your selected portfolio should be between O
and 100%, and the total investment in both should be 100%.

The assests are:

(3) The risk-free return is 3%.
(4) The risky asset is normally distributed with an expected return of 5% and
standard deviation of 7%.

(Below is a chart depicting the distribution and its quartiles.)

Following your portfolio decision, the return on the risky asset will |be
determined by a drawing from the normal distribution.

Please note that the drawing will be separate and independent for each student.
Namely even if two students select the same proportion for the risky asset in
their portfolios, their bonuses may be different.

Your decision:
Proportion of the risky asset is:
The grade | expect to receive in this course is:
Name:
My group membersare:1. 2. 3.

50%
2% ! 84% 98%

g(x)

In peycen — agcumulative distribution

9 2 5 12 19

Bonus for grade






APPROACHING FAIR BEHAVIOR:
DISTRIBUTIONAL AND
RECIPROCAL PREFERENCES

Alexander Kritikos and Friedel Bolle

ABSTRACT

This papersuggests to combine different kind of “other-regarding” pref-
erences as an approach to fair behavior which is observed in controlled
experiments. We assert that participants in two-person experiments have
a good will capital which may be described by altruistic preferences.
These preferences guide a large fraction of participants when they have to
make distributional choices in one-stage games. We further show that in
games with more than one stage the previous action of the other person
may cause reciprocal feelings in addition to the altruistic preferences. A
friendly (unfriedly) act of the other person may increase (decrease) the good
will capital of the participants. Upon these findings, we conclude that a
combination of altruism and reciprocity is able to describe the variety of
behavior in several experiments despite their differing strategic context.

1. INTRODUCTION

Among experimental economists there is one consensus: the narrow self-interestec
individual utility function of pay-off or profit maximization is only sometimes

apt to explain the behavior of human beings. The neoclassical approach re-
ceives support from experimental economics when the assumptions of perfect
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competition are met in market games with standardized goodB4gefs & Holt,
1993; Smith, 196R The results of other experiments in particular with bilateral
interaction revealed that often less than 50% of the participants behave like horr
oeconomicus even if the games are played as one-shot between anonymc
persons. When the participants have the impression that their individual behavic
matters for their fellow player(s) the standard assumptions of homo oeconomict
fail to describe the behavior of homo sapiens in a consistent way.

In these experiments it was the emotional ability of homo sapiens and not th
self-interested calculation which created social states often superior to those |
homo oeconomicus. The participants showed non-selfish behavior in single-sta
games like the Dictator Game. Moreover, there is overwhelming evidence that i
experiments with more than one stage, the participants trusted in the willingness |
their partners to cooperate, and many partners cooperated, although defection f
been the “advice” of normative game theory. As the Public Good Experiments witt
punishment and countless replications of the Ultimatum Game show, participan
were also ready to sacrifice material payoffs in order to punish those persons wt
did notbehave in a fair way —then leading to inferior social states which completely
selfish players would not have realized.

Thus, motives and emotions of human beings caused but also destroyed fz
behavior. These stable results lead to the central question of how to explain tF
reasons for any kind of behavior beyond selfishness. Experimental economis
have suggested to introduce different additional motives into the utility functions
such as reciprocity and distributional preferences — but there is no consent abo
the best way how tenodelbehavior beyond selfishne$s.

Based on the models @frrow (1975) Becker (1976rndCollard (1978)the
first approaches introduced altruistic preferences into the utility function where
the utility of the altruistically behaving person depends either on the income o
the utility of his fellow playe? It is remarkable that general models on altruism
include the existence of spite (a negative influence of the other's well-being
or inequity aversion (where the sign of the influence depends on the relation c
income). In games with more than one stage, models of altruism are to a certa
extent capable to express reciprocal choices.

Parallel to the models on altruism, approaches were developed claiming that it
the intention of each action which drives the decision to choose a strategy beyor
egoistic preferences. More specifically, it is assumed that participants are guide
by positive or negative concerns for their fellow participahit$iese models intro-
duced as intentional variable reciprocal motives Quifwenberg & Kirchsteiger,
1998; Falk & Fischbacher, 1999; Rabin, 19@®&o the utility function®

The objections raised blfehr and Schmidt (1999gainst the introduction
of intentional motives are that from a theoretical point of view the modelling of
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intentions requires the adoption of psychological game theory which is difficult
to be applied (see e.geanakoplos et al., 1989They further pointed out that

in all models on reciprocity reference points have to be chosen which separate
friendly from unfriendly action. In the course of time, dynamic processes may
transform behavior of the participants and, thus, the reference points. And there
is a plethora of equilibria depending on these dynamic processes.

From an experimental point of vieBplton et al. (1998h)Bolton and Ockenfels
(BO) (2000)and Fehr and Schmidt (FS) (1998ade clear that reciprocity or
altruism are only sometimes apt to explain behavior in experiments. They
suggested that decisions can be captured in a better way if the focus is put on
the payoffs of each action. Inspired hgewenstein et al. (1989hey assert that
participants are “concerned with securing what they consider to be their fair share”
(Bolton et al., 1998pp. 295). In response to the crucial question of how a fair
share is established, BO and FS introduce the equal outcome as reference point
Participants are supposed to behave “inequity averse.” Therefore, next to egoism
it is inequity aversion which should be introduced into the utility funcfion.

However, doubts were raised about the appropriate choice of the reference
point and whether the models of FS and BO are able to consistently capture
intentional motives of participants. With respect to the reference point of an equal
split, Konow (2001)notes that “equality is not a principle of fairness, at best itis a
special case of the principles, when members are equally accountable, efficient or
needy.” Konow shows that equal splits represent the observer’s best estimate of fair
allocations when “information about relevant differences (of the subjectaje
assumed awayKahneman et al. (1986hade clear that these differences may
have a strong impact: an unequal split can be viewed as fair and an equal split as
unfair outcome.

This paper will show from existing as well as from new experiments that,
firstly, subjects have distributional and reciprocal concerns being different from
equity preferences, and thagcondly models on inequity aversion are not able
to capture all impacts of the strategic setting of a game. This is why it is not
possible to describe behavior of the participants in the variety of experiments by
a singleadditional variable, irrespective which of the above mentioned variables
— altruistic, reciprocal or inequity averse preferences — is introduced.

Focusing on the principles behind the existing approaches, it shows that in
the models of FS and BO participants are supposed to be interested in their
own fair share; their behavior can be described as “self-regarding.” Approaches
based on models of altruism and reciprocity analyze motives why participants
may be willing to sacrifice part of their endowment for the well-being of others
or for mean actions against others. Other-regarding preferences are the main
principle. Accordingly as ahird point, the present paper shows that there is
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no consistent relation between the fairness of an action and the fairness of ¢
income distribution.

Finally, we compare the distributional preferences of these persons with the
preferences when choices between the same payoff distributions are embeddec
games with a strategic context. To explain these observation$paslapoint the
present paper argues to combine altruistic with reciprocal preferences. We ass
that a large fraction of participants have an altruistic good-will capital guiding
them when they make distributional choices in one-stage games. In games wi
more than one stage the previously friendly (unfriendly) action of the other persol
may cause reciprocal feelings and may increase (decrease) their good-will.

In this context, it should be emphasized that parallel to this p&barness
and Rabin (CR) (2003uggested to insert more than one variable in addition to
egoism into the utility function. In their approach, they combine so-called social
welfare preferences with reciprocal concerns. Their model is able to explain mo:
but not all of the results presented in this paper. It differs to our suggestions insofa
as they assume that reciprocal motives dominate behavior only when participan
in experiments are confronted with mean actions by their fellow players.

The paper is organized as followSection 2sketches the major features of
models on inequity aversiorBection 3explains the variables of altruism and
reciprocity which we regard as the main variables to describe deviations fron
egoistic choicesSection 4tests the impact of all variables in simple Distribution
games and in games with a strategic setti@gction 5concludes and suggests
a formal approach combining altruistic with reciprocal preferences which alsc
could take care for other distributional choices.

2. THE WORLD A CCORDING TO SCIA

Assume that there amreagents = 1, ..., n. A general utility function of agent
i with self-centered inequity aversion (SCIA) depends’srincomex; and the
differential incomesAj = xj — x; with respect to all other agents.

UiX) = Vi(Xi, A1, ..., Aim1, Ajya, ..., Ap) 1)
with’
VikXi + &, A1, ..., An) > Vi(Xi, A1,...,Ap) for e >0, 2
and the attribute that for giveq and giverx;V; is maximized byAx =0, i.e.

xk =% forallj #1i,Kk, 3)
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In particular, such a utility function implies thatvould not like to leave a state of
equal incomes to enter a state where he gets less and the others get more, i.e.

Uily,...,y) > Uiz, x,...,x) if z<y,x>y. 0]

More general, we can conclude that a person will never give a present to a richer
person, no matter how efficiéhthe present i8. The model of FS uses a special
version of (1)1°

1 1
Ui(X) = Xi — ai mZmax{xj —xi, 0} — B; mZmax{xi —x;,0}, (4)
J#1 J#1
where itis assumed th@f < o and 0< B; < 1. In the two-player casee {1, 2}
the simplified utility function is given by

Ui(X) = Xi —aj max{(x; — i, 0} — B; max{x; — xj, 0}, i #]j. @)

The second terms measure the utility losisi$f worse off than others (or than

the two-player case), while the third terms measure the lossbitter off 3; = «;

means that the utility loss from a disadvantageous inequity is at least as large as
from an advantageous inequity. If we neglect the dise «; then (4) implies

thati does not like the others to have larger payoffs than he has, in particular

Ui1(0,y,...,y) > U1(0,%x,...,x) if y<x (i)

FS suggest the following distribution afandp: « can be either 0 or 0.5 or 1 with
probability 0.3 each, and is equal to 4 with probability 0.1. The values f®are

0 or 0.25 each with a probability of 30% and 0.6 with a probability of 48% 0

andp = 0 resemble to egoistic players so that FS expect 30% of the participants
to make egoistic and 70% of the participants to make inequity averse choices. FS
suggest no distribution for the combinationcofind for the same person. It is

not possible to calculate the utility of a person who is confronted with two payoffs,
one of them to his advantage and one to his disadvanitage.

How are the basic experiments explained by FS? (a) In the Ultimatum Game
the utility function (4) says that 70% of the responders reject offers providing
them with less than 25% of the pie because they are not satisfied with more
unequal splits. (b) At the final stage of the Gift Exchange G&rimequity-averse
workers raise their efforts after having received higher than competitive wages
because, as FS put it, these “workers can move in the direction of more equitable
outcomes” in relation to their employer. (c) In the Centipede Game no inequity
averse person is willing to give up a higher advantageous payoff in exchange for
a lower disadvantageous payoff. This is contradicted by the results of McKelvey
and Palfrey (1992). (d) For the dictator game the utility function of FS is not
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a good predictor. FS suggest that if the utility function of) (4 assumed to
be concave (instead of piecewise linear), their model captures the behavior
“dictators” who donate on average one fourth of theirie.

In the next two sections, we discuss from a theoretic and from an experiment:
point of view to what extent these kind of distributional preferences and their
generalization, presented in tegs (1), (2), and (3are consistent with behavior
not yet explored. We contrast this discussion by suggesting an alternative approa
combining altruism with reciprocal behavior and we compare our suggestions t
those of CR.

3. AN ALTERNATIVE CONCEPTION

Inthis section we will introduce the two variables, altruism and reciprocal behavior
which may explain in a different way the behavior of non-selfish human beings
We will discuss the different notions of the two variables and how they may be
connected with each other.

3.1. Altruism

It is almost common sense that participants have distributional preferences |
experiments as much as outside of the lab. It is not common sense whether the
preferences refer to oneself or to another person. We consider altruism (and gre
as its negative pendant) as an important human motive to describe distribution
preferences. We define altruism as the intrinsic motivation to give material payoff
to an anonymous other if the increase in income of the other person who profit
from the altruistic decision satisfies the donor more than the outcome under tt
non-altruistic move. Thus, we view altruism as an external effect where

Ui =Vi(Xe, ..., Xi, ..., %n), i =1,...,n, with X
= income (or consumption) of perspn (5)

Since (5) is a generalisation of (1) and therefore also of (4) dipth@re is no direct
history related to the person who will profit from the altruistic move. We suggest
that intentions do not play a rofé. This kind of decision can be experimentally
tested by distributional choices in one-stage games without strategic context. Tt
motive of an altruistic choice is tmcrease or decreasthe income ofanother
person. Transfers may be extended beyond the level proposed by inequity aversi
where these choicelecreasehedonor’srelative payoff compared to the payoff of
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persons with lower payoffs. The approach of CR differ from ours insofar, as social
welfare preferences put emphasis only on the positive side of altruism where the
income of another person is increased.

We are in particular interested in making transparent the gradual differences
of altruistic choices among which some are compatible with SCIA or with selfish
preferences. Let us start with the first degree of altruism which may be called
payoff-increasing altruismA decision resembling to this kind of altruism is one
which increases the payoff of the decision maker (to be called “oneself”) and of
the other person which is affected by the decision (to be called “the other”). A
person having the choice between the following two payoffs (4, 0) and (5, 5) (the
first amount indicating the payoff of oneself, the second indicating the payoff of
the other) will choose (5, 5) irrespective whether he is an inequity averse, altruistic
or egoistic persons. This choice increases both payoffs and leads to equal payoffs
as well. Matters change if there is a choice between (0, 0) and (1, 4): persons
with a sufficient degree of inequity aversion, in the FS approach all persons with
inequality averse preferences, will decide for the payoff (0, 0). Egoistic altruistic
persons similar to social welfare maximizers will choose (1°4).

The next degree of altruism will be describediasxpensive altruismvhich
increases the payoffs of the other while the payoff of oneself remains unchanged.
Consider the following choices: (50, 50) and (50, 60). Inequity averse persons
will prefer the equal payoff, altruistic persons will choose to increase the payoff
of the other person, and egoistic persons will be indifferent. Thus, the choice of
(50, 60) is also compatible with egoistic preferences.

The third degree is callezkpensive altruistowering one’s own and increasing
the other’s payoff, a setting which is mostly covered by the Dictator game:
Altruistic and inequity averse persons will e.g. prefer a payoff of (4, 1) to a payoff
of (5, 0). Different to this are efficient donations, for example a payoff of (4,
10) in comparison to (5, 5). Sufficiently altruistic persons would choose (4, 10),
inequity averse persons and egoists will prefer the equal split.

For all kinds of choices, we found that SCIA and “sufficiently altruistic
preferences” predict contradictory choices. Typically, this is the case if a person
has to leave a situation with equal incomes in order to make efficient or social
welfare maximizing donations.

3.2. Reciprocity
The exchange of goods is central for economies with highly specialized production.

Any two parties exchanging products without an enforceable contract may carry
out the exchange for reasons of reciprocity if the welfare of both trading partners is
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increased. When one party defects in an exchange process, the desire for revel
seems to be ubiquitous, and revenge — as the other side of reciprocity — appe:
to be “usual” behavior. Revenge, and the positive side of reciprocity, friendly
behavior, are strong intentioA8.Gouldner (1960)xand most other sociologists
and economists consider reciprocity as a cornerstone of social behavior.

Reciprocity is the intrinsic motivation to respond to the previous behavior of
a related persorRurely reciprocal decisions can be found at the final stage of
games with more than one statfePeople who behave reciprocally, will reward
the cooperator from the previous stage of a game and punish a person wi
behaved uncooperatively in the previous stage even if reward and punishme
would not be suggested by normative game theory. Both decisions, reward ar
punishment, may reduce a person’s payoff, but will raise his utility compared tc
the non-reciprocal choice, while the payoff of the rewarded (punished) person wil
increase (decrease). Reciprocal choices are, thus, based on the history of the ga

A second crucial point of a reciprocal move is its consequence for the outcom
of the two parties. Their main reason for positive reciprocity in an exchange
process is that they aim to realize an outcome wiherth players’ payoffs are
increased whehothcooperated, compared to the outcomes of both players wher
they both do not cooperate. The same holds vice versa for negative reciprocity
Choices where a first player’'s outcome remains constant or is reduced when bo
players cooperated are degenerated reciprocity games. Some tests of CR anc
Bolton et al. (1998ayith respect to positive reciprocity refer to this kind of games.

Distributional concerns cannot be the driving force of an exchange proces
because the relatively poorer person is not willing to reward the trust he is givel
by the relatively richer one. Therefore, an aversion against@aase of inequity
might cause the systematic non-compliance to an unenforceable exchan
contract. Inequity averse persons would not be true reciprocators. Players wt
behaved cooperatively in previous stages may get exploited.

While the utility of the rewarded (punished) person will increase (decrease)
one has again to distinguish — similar to the grades of altruism — three differen
grades of reciprocity: payoff increasing, inexpensive and expensive reciprocity
Payoff-increasing positive reciprocity is a move which increases one’s own a
well as the other outcome. The games to test this kind of reciprocity can be foun
among the class of coordination games. Payoff increasing negative reciprocit
raises the monetary payoff of oneself while the other player’s payoff is reduce
after his non-cooperative move in the previous stage. The most prominent examp
for such a decision is the sequential Prisoners’ Dilemma. Egoistic and reciproce
players will do a non-cooperative move if the first mover defected, while inequity
averse players will make a cooperative move if inequity is sufficiently reduced by
that choice.
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The second degree — inexpensive reciprocity — is the ability to reward (punish)
the other player after a (non)cooperative move while the rewarding (punishing)
player's payoff is not reduced by this choice in the last stage. One way of testing
this kind of reciprocity is the Indenture Game (described in the next section).
Reciprocal players will choose to reciprocate while inequity averse players will
make their choice dependent on the payoffs of each move. Egoists are indifferent
in their choice. They will either decide upon their taste for fairness (since it is
“free of charge”) or they will decide upon other variables, as the equilibrium path
of the game.

The third degree is expensive reciprocity. Players at the final stage of a game are
willing to invest material payoff in order to reward (punish) the (non)cooperative
choice of their fellow players in the previous stage. There is an asymmetry
between reward and punishment. Reward is an efficient re-action: If a move of a
person 1 increased the payoff of a person 2, person 2 is willing to spend material
payoff in order to increase the payoff of the person 1 in return. In contrast to this
revenge is inefficient: A person 2 needs to sacrifice a certain amount of money in
order to decrease the utility (or the payoff) of a person 1 who’s non-cooperative
move has already lowered the payoff of person 2 below the expected level.
Nevertheless, there is even more experimental evidence on revenge behavior that
on positive reciprocity (see also CR). Egoists will never choose such reciprocal
move and inequity averse players only if it reduces inequity. Reciprocators will
make a such a choice if the utility loss of their lower payoff is overcompensated
by the utility gain from having reduced their fellow player's payoff. Therefore,
from a theoretical point of view, there is no consistent relationship between the
fairness of an action and the fairness of the income distribution after the action.
Reciprocal choices are only sometimes compatible with distributional concerns.

3.3. Approaching Fair Behavior

We aim to combine the two motives of reciprocity and altruism in order to approach
fair behavior. We consider the degree of altruism connected with each player as
a kind of each player’s individual benchmark for his behavior in strategic games.
Any reciprocal move, either friendly in return to a cooperative choice or retaliatory
in return to a defective choice of the other player, is related to this benchfhark.
Such a combination takes care of the fact that the amount of money a final stage
playeris willing to spend in order to increase (or decrease) the other person’s utility
may depend on the strategic context.

We also need to touch the question of how to model reciprocal motives. The
main problem is how to interpret a friendly and a hostile action. When players
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can choose between a small number of discrete strategies, as in the Prisone
Dilemma Game or the Centipede Game, it is easy to indicate reciprocal choice
It is common knowledge what cooperative and defective moves are because —
we indicated in the subsection on reciprocity — the payoffs of both players ar
increased if and only if both players choose cooperative moves which resemble
to positive reciprocity (and vice versa). Therefore, in this paper we will restrict to
games where the choice of each action has a unique ‘label’ and where it is commc
knowledge that a friendly (mean) action is recognized by both players as friendl
(mean) actiort?

4. TESTING ALTRUISTIC AND
RECIPROCAL PREFERENCES

In this section we make an initial qualitative test of the combination of altruism
and reciprocity by comparing different kind of Dictator Games with Ultimatum,
Indenture, Sequential Prisoners’ Dilemma and Trust Games. This test will be rathe
basic because we aim to find out the following things: Having conducted sever:
one-stage games without any strategic context our first aim is to discriminat
between altruistic and other distributional choices and to find out what kind of
distributional preferences appear in simple one stage games. Our second aim is
find out whether choices in games with a strategic setting are different from thes
distributional preferences observed in one-stage games.

Combining altruism with reciprocity we hypothesize that depending on his
degree of altruism a person 2 is willing to behave altruistically to person 1 by
giving a certain amoung; to person 1. This altruistic choice in a one-stage-setting
can be seen as a baseline because it shows to what extent person 2 is willing
increase the utility of 1. It can be interpreted as person 2’s good-will capital in
relation to person 1. This good-will capital can be influenced by persay 1s
reciprocally increased (decreased) when person 1 chose a friendly (hostile) a
towards person 2 in the previous stage. The counter-hypothesis of models focusi
on distributional concerns, is that the action chosen by player 2 is constan
irrespective of the stages of the game, game structure or intention of player 1L in tt
previous stage.

We will make a piecewise ted?. We will compare the behavior of partici-
pants in experiments with one stage where we can observe their distribution:
concerns with the behavior of participants in games with more than one stag
where we can observe their behavior after a friendly or hostile move of theil
fellow player.
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4.1. The Ultimatum Game

The first test compares distributional choices in a non-strategic context (the
Distribution game) with the same distributional choices in the strategic context of
the Ultimatum Game.

In the Ultimatum game, two persons bargain about the distribution of a pie of
sizex. Person 1, the proposer, offexg, to person 2, the responder, arekio
to himself. If Person 2 accepts the offer, both persons receive payoffs according
to the offer of person 1. If person 2 rejects the offer, both persons end up with a
zero payoff. There exists strong evidence about the behavior of the participants.
In this paper we will not repeat the results of the experiments, but present an
overview inFig. 1over the distribution of the acceptance thresholds of responders
in the Ultimatum Game (according to the parameter values of FS) with a total pie
of 5 units?? This game is central for one reason: FS criticize approaches based
on altruistic choices as being “inconsistent with the rejection of offers in the
Ultimatum Game.” From our perspective, the Ultimatum Game, as a two-stage
game, is not apt to test for the existence of altruism. We assert that altruistic
choices can be found in one-stage-games and that these are trumped by reciproce
motives depending on the behavior at the previous stage.

The Ultimatum Game allows to test for the existence of expensive negative
reciprocity when its results are compared with one-stage games having the same

participants in %
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20 4 average oulcome over all
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4] T T T
2,5:2,5 2:3 1.4 0.5
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Fig. 1. Acceptance Thresholds of Participants in the Distribution Game and in the
Ultimatum Game (Which is Equal to the Predictiong=ehr & Schmidt (FS), 1999
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payoff structure. In order to test what kind of distributional concerns guide the
participants, we conducted the following Distribution Experiment (Getgos &
Bolle, 200): Persons had to choose between different income distributions whict
were the same as in the second stage of the Ultimatum Game. Neglecting histo
the participants were in the same situation as responders in the Ultimatum Gam
Instructions differed only with respect to the fact that there was no previous stage

Participants being motivated by altruism or egoism will accept any division
in the Distribution game. Compatibility with inequity aversion requires that they
will reject those income distributions which are rejected in the Ultimatum Game.
Similar to CR we predict higher acceptance rates in the Distribution than in the
Ultimatum Game.

Result 1. Figure 2shows that 70 out of 80 participants (87.5%) preferred a
payoff of DM 1 for themselves and a payoff of DM 4 for an anonymous other
person to a zero payoff to both persons. 10 persons (12.5%) preferred a ze
payoff for both players.

Results of the Ultimatum Game would allow for the prediction that 24 persons
would choose according to the model of FS (1, 4) and 56 persons would choos
(0, 0). Ax2-test shows that the rejection rate is in the single-stage game (withou
history) significantly lower than in the Ultimatum Game.

The further results of the experiment — showrFig. 1— support this view. A
majority of 60 participants (75%) chose (0, 5), although their payoff remained
zero while somebody else’s payoff was increased to DK Blo participant
had a preference for equal payoffs only, while FS predicted that there should &
8 players. And instead of its prediction of 48 there were only 10 players wha
accepted an income split of (2, 3) but none with a lower payoff for themselves
A x2-test reveals that the acceptance threshold was significantly lower in th
distribution game over one stage compared to the Ultimatum Game.

participants in %
100

80 O Distribution
Game
60

B Predictions by
40 SCIA

0 Choice of (1;4)

Fig. 2. Share of Participants Who Prefer a Choice of DM 1 for Themselves and DM 4 for
an Anonymous Other to a Choice of a Zero Payoff for Both.
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Other studies found the same diverging behavior. Similar to our results, in
Offerman (1999)17% of final stage players are willing to sacrifice 1 unit to
reduce the other player’'s payoff by 4 units when the unequal choice of (6, 11)
in favour of the other player appeared randofRlyf this distribution of (6, 11)
was intentionally chosen by the other player, 83% of the participants punished
the other player so that both players payoffs were reduced to ¢&,AMd in CR
all 36 participants of an experiment preferred a payoff of (200, 800) to @, 0).

This outcome supports our view that participants have a basic good-will
capital (or as CR put it that participants have distributional concerns for the
social welfare) and that rejections in the Ultimatum Game are not a result of
distributional concerns but that the good-will capital of the participants was
over-compensated by retaliatory preferences.

4.2. Inexpensive Choices in One-Stage and Two-Stage Games

Inthe second part of the piecewise test we confront participants with an inexpensive
choice in a one-stage game and in a strategic setting after an uncooperative move
of the other player.

In the Indenture Game (for description deig. 3), the willingness for inex-
pensive negative (as well as posittfe)eciprocity can be tested. Two persons
sequentially exchange a commodity against a payment. Under the transaction
structure used in this game, the seller of the good (player 1) may deliver the
item to the buyer (player 2) after player 2 has offered a hostage to him —the inden-
ture. In the final node of the game player 2 is indifferent between transferring and
keeping the second part of the indenture, irrespective whether player 1 was coop-
erative and delivered the item or not. Therefore, player 2 is able to react in the final
stage of the game with a friendly (hostile) move after an (un)-cooperative move of
player 1 in the previous stage without having to sacrifice any amount of money for
his choice.

In Experiment 1 (se&able 1), we asked persons to choose between two income
distributions (0, 15) and (0, 35). This is the same situation as for a buyer (person
2) in an Indenture Game after an uncooperative move of player 1. Altruistically
motivated persons should prefer (0, 35) in the Distribution Game, Egoists should
be indifferent and inequality averse should prefer (0, 15). In the Indenture Game,
reciprocators and inequity averse participants will choose (0, 15) and egoists are
expected to follow the equilibrium choice which is also (0, 15).

Result 2. As Fig. 4 shows, 37 persons (74%) selected (0, 35) as their favorite
move, 13 persons (26%) preferred (0, 15). In the next-to-last stage of the
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Fig. 3. The Indenture Game. The Structure of Values is&vDM 15 and \, = DM 25.

Table 1. Experiment 1: Experimental Procedure (for Instructions see

Appendix B
Game Choice 1 Choice 2 Number of Participants
Income distributions
1) (0, 35) (0, 15) 50
2 (10, 40) (20, 10) 50
3) (0, 75) (10, 10) 50
Note: In a classroom experiment, participants were confronted with an income distribution describe

by (Vror self; Yfor another persoh With the amount of money in German Marks. They were asked:
Which distribution do you prefer? Choices were sequentially presented to the participants. The
wrote down their decisions together with a pseudonym and password. The decision forms wel
then collected and new ones distributed. All Games (1) to (3) were conducted with the sam
participants. After the decisions were done 8 decision forms were selected for payoffs. The
amountyror seif Was paid to the person who made the decision; the am@iahother persotVas

paid to another randomly selected anonymous person, from a parallel classroom. Participan
received the amounts from a third party not involved in the experiment. The pseudonyms of th
winners were named openly, and the winners were required to reveal their password to the thil
party in order to get paid.
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Fig. 4. Predictions of FS and Share of Participants Who had the Choice Between the
Payoffs of (0, 15) and (0, 35) in the Distribution Game and in the Indenture Game.

Indenture Game, there had been 35 observations of uncooperative behavior. As
Fig. 4also shows, all 35 participants confronted with non-cooperation, reacted
with negative reciprocity by selecting (0, 1%).

Behavior in the Distribution Game is significantly different from the predictions

of FS (x2 = 21.6; p < 0.0001) that 70% of the participants will choose (0, 15) and

30% will be indifferent. Thus, the altruistic preferences in the Distribution Game

are significantly reduced when players face a previously uncooperative move.
Moreover, CR find evidence for inexpensive choices of positive reciprocity. In

a two stage game, player 2 was asked, after a cooperative move of player 1, to

choose between (400, 400) and (400, 750). 94% of the participants cooperated

although this choice increased inequality.

4.3. Expensive Choices in One-Stage and Two-Stage Games

In the third part of the piecewise test it is aimed to find out how participants react
when they are confronted with an expensive choice in different kind of dictator
games and strategic games after a cooperative move of the other player.

The usual Dictator Game to test distributional preferences is as follows: Player
2 is given an amountand is asked whether he is willing to transfer apyto an
anonymous player 1. Player 1 can do nothing but accept the shasbile player
2 will keep the resi—x»1. Since player 2 has a higher endowment than player
1, altruistic and inequity averse persons will share their endowment. There is
evidence (e.gAndreoni & Miller, 2002; Andreoni & Vesterlund, 2001; Bolton &
Zwick, 1995; Camerer & Thaler, 1995; Eckel & Grossman, 1996; Forsythe et al.,
1994; Hoffman et al., 1994&ritikos & Bolle, 2002) that on average 70% of the
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participants are willing to spend a substantial amount to their anonymous partner
while egoistic participants (again about 30%) pocket the whole amount of mone)

This game is the baseline for two tests. In the first test we compare the Dictatc
Game with the Trust Gam86lle, 1999: His experiment was designed as follows.
The first mover was endowed with DM 80. He could keep his money which left
him with DM 80 and nothing for the second mover. Alternatively, he could give
the full amount to player 2. Player 2 was able to make a profitable investment an
to double the amourite received by playertb DM 160, before he decides upon
the amount he returns to player 1. Player 2 could choose any amgurdtween
DM 0 and DM 160 which he wanted to return to Player 1 and could keep DM 160
— x21 for himself. As in the Dictator Game he was not obliged to give anything.
Player 2 plays a Dictator Game, after Player 1 has put him into that position.

In this experiment, there were 50 observations of second movers. Compatrin
the Dictator Game with the Second-mover of a Trust Game reveals the relevan
of explicit modelling of positive reciprocity. Theories of inequity aversion predict
that player 2 will transfer the same share to player 1 irrespective of the gam
structure. We predict that player 2 will transfer a significantly higher amount to
player 1 in the Trust Game than in the Dictator Game.

Result 3. In Dictator Games, the average share the dictator passes on to th
other player is 25%, with the following rough distributidfig. 5): 30% of the
players transferred nothing, about 50% shared something between 20 and 5C
of the pie, and about 20% made an equal split. In the Trust Game, on averag
50% of the final stake were transferred with the following distribution (see alsc
Fig. 5): 10% chose the zero share, and 5% shared less than half the pie. Anoth
25% of the players returned half of the pie (the initial amount) of DM 80 while
60% of the second movers transferred to the first mover more than 50% c

participants in %

60 7

50 A

40 1 ;
b O Dictator Game

30 1 B Game of Trust

20 1
10 1

0 ~
0% Dex<50% 509 =50% % of giving in Dictator
Game and Game of Trust
Fig. 5. Share of Participants in the Dictator Game and in the Game of Trust Who Gave (i
Nothing, (ii) Something Between 0 and 50%, (iii) Exactly 50%, (iv) More than 50%.
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the pie3 Testing the two distributions in the Dictator Game and in the Game
of Trust shows that the differences are highly significayft£ 54.6, df = 3,
p < 0.0001)3!

The differences coincide with positive reciprocity beyond inequity aversion:
60% of the participants returned more than the initial endowment to player 1.
Four persons (about 10%) decided upon equity considerations and stated in
the post-experimental questionnaire that an equal share of the joint profit of
DM 160-80 was just. The remaining 30% of observations can be explained by
egoistic motives, even if some of them returned half of the pie. These stated in the
guestionnaire that they were guided by the norm that the first player should not
face a loss and should be returned the initial endowrffent.

The second test is provided within our experiment 1 (the one-stage game):
The participants were asked to choose between the two income distributions (20,
10) and (10, 40) (cf. Experiment 1 ifable ). The choice allows for testing
distributional preferences beyond inequity reducing choices. Person 2 has to
reduce his relative and absolute payoff in order to increase person 1's payoff at
the exchange rate 3 to3% Altruistic persons and social welfare maximizers are
expected to prefer (10, 40), inequity averse persons and egoistic (20, 10).

Result4. Figure 6shows, that 29 persons (58%) preferred the choice which paid
DM 10 to themselves and DM 40 to an anonymous other person. 21 participants
preferred to allocate DM 20 to themselves and DM 10 to the other pfayer.

The acceptance rate of the altruistic choice is significantly higher than the
prediction of FS.

participants in %

100 1

100

0O Distribution Game
80 1

58
60 - B Predictions by SCIA

40

20 1
1]
0 T 1

20;10 10;40 Choices
Fig. 6. Predictions of FS and Share of Participants Who had the Choice Between the Two
Payoffs of (20, 10) and (10, 40).
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participants in %

120
100 95 B Predictions by SCIA

100 - redictions by

80 64 ODistribution Game

60 '

38 B Sequential Prisoners’
40 4 Dilemma
20
0 b
0 . T —1 1
10;10 0;75 Choices

Fig. 7. Predictions of FS and Share of Participants Who had the Choice Between the Payc
of (10, 10) and (0, 75) in Distribution Game and in the Sequential Prisoner’s Dilemma Game

4.4. The Sequential Prisoners’ Dilemma

The aim of the final part of the piecewise test is to find out how players react whel
they have to give up their complete endowment for an altruistic choice —again in:
strategic and a non-strategic setting. In the sequential Prisoners’ Dilemma, the se
ond mover can decide how to reactto a decision of the first mover. Here itis focuse
on second movers being confronted withan-cooperativehoice of first movers.

In Bolle and Ockenfels (1990), these second movers had the choice between
defective move inducing a payoff of (10, 10) and a cooperative move leading to (C
75). Itis shown irFig. 7that 95% of the second movers (58 out of 61) preferred the

Player 1
C D
Player 2 Player 2
/\D /\)
(DM 50\ (DM 0\ (DM 75 (DM 10
DM 50) DM 75) pm o) \bmio/

Fig. 8. The Sequential Prisoners’ Dilemma in the Experiment of Bolle and Ockenfels
(1990).



Approaching Fair Behavior 167

Table 2. Choices Resembling to Altruism Beyond Inequality Aversion.

Choices Resembling To

Payoff — Increasing Inexpensive Altruism Expensive Altruism
Altruism
Kritikos and Bolle (1,4)vs.(0,0)87.5% (0.5) vs. (0.0) 75% (10, 40) vs. (20, 10) 58%
(2001)
Charness and (625, 1200) vs. (600, (600, 1200) vs. (600, (600, 1200) vs. (625,
Grosskopf (2001) 600) 88% 600) 74% 625) 67%
Charness and Rabin (200, 800) vs. (0,0) (400, 750) vs. (400, (375, 750) vs. (400, 400)
(2001) 100% 400) 69% 50%
Offerman (1999) (6, 11) vs. (5, 7) 83%
Present paper (0,35) vs. (0,15) 74% (0, 75) vs. (10, 10) 38%

defective choice (10, 10). This choice is compatible with egoism, egoistic negative
reciprocity and inequity aversion (The game is also describ&iging).

In order to compare this outcome with behavior in a non-strategic setting, the
Distribution Game was continued in ExperimeniTalfle 1), giving to 50 subjects
the choice between two income distributions (10, 10) or (0, 75).

Result5. As Fig. 7 shows, 19 persons (38%) chose a distribution which paid
nothing to themselves and DM 75 to an anonymous other person. 31 participants
preferred to allocate DM 10 to themselves and DM 10 to the other player.

A Fisher exact probability test shows that the rate of the “altruistic choice” is
significantly higher g = 0.000001) than predicted by FS. This outcome indicates
that for the majority of the participants it is either egoism and/or negative
reciprocity, driving their non-cooperative behavior in the Prisoners’ Dilemma.
Nevertheless, it has to be emphasized that the altruistic choices in this part of the
distribution game were less than in any other game Tabée 2. It remains open
whether the lower willingness for altruistic choices is owed to the high exchange
rate or to the fact that the proposer had to give up his complete endovitnent.

4.5. Discussion of Further Experiments

We gave evidence that in strategic games positive (negative) reciprocity increased
(destroyed) the altruistic attitudes of a high share of participants after a coop-
erative (defective) move of their fellow players in the previous stage — even
beyond inequity aversion. Yet, in this context it has to be emphasized that in all
experiments (also in those mentioned in the introduction) the reciprocal attitudes
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were indirectly activated by the experimental setting. The instructions indicatec
that in the first stage of those games the action was “named” — mostly a transfe
of money (e.g. in the investment game or in the gift exchange game) or of al
item (e.g. in the Indenture Game), a move which both players could understan
as co-operative or defective.

More recent experiments — conductedBujton et al. (1998a, 2000)indicated
that in the domain of positive reciprocal behavior distributional concerns might
be more important than intentional reciprocity. However, it is necessary tc
clarify that these experiments Wyolton et al. (1998a, 2000)vere designed
in a different way, since the participants received instructions where only the
payoffs at the end of the game were revealed. Actions at each stage of the gar
(e.g. the transfer of money or of an item) were not labelled, at all. Since the
activation of intentions is very sensitive to the level of information given to the
participants through the instructions, we assert that the players who were makir
a certain choice did not recognize the possible intention which they transpor
with a certain action. Their choice of action might have become different. The
same holds for the final stage players. Since they were not able to recognize al
intention behind the choice at the previous stage of their fellow players, thei
choice might have changed, as well. Thus, we assert that intentional choice
are done by players, if a certain intention is activated through a certain amour
of information36

Therefore, in Experiment 2 we aim to test whether intentional reciprocity
indeed needs to be activated by offering a minimum amount of information for
each action in a game. For this test, we use a Prisoner’s Dilemma where w
presented only the payoffs at the end of the game and where we did not provic
any “background story” for each action.

4.5.1. Procedure of the Sequential Prisoners’ Dilemma (for Instructions

see Appendix B)

Participants were divided into two groups in two different classrooms and were
accordingly assigned either to the role of person | or person Il. Participants wer
anonymously matched and played one-shot games. Those participants bei
assigned to person 1 were asked to decide between A an#iB.i8and between

G and HinFig. 10 Participants being assigned to person 2 were asked what choic
they would do if person 1 had chosen A, then what choice they would do if Persol
1 had chosen B, G or H. After a random matching of Persons 1 with Persons 2 b
the experimenter, participants received their payments as indicated Higth®

and 10 Participants received the amounts from a third party not involved in the
experiment. The pseudonyms of the winners were named openly, and the winne
to get paid were required to reveal their password to the third party.
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A B
I I
C D E F
I: 250 400 200 350  payoff of T
o: 100 50 200 150  payoff of I

Fig. 9. A Sequential Prisoners’ Dilemma Game/Part One of ExperimeNbge: Which
choice (between | and K) will you make if player | had chosen G. Which choice (between
L and M) will you make if player | had chosen H.

Thus, it was not clear to the participants that in Game 1, player 1 would make a
cooperative move by choosing B and a defective move by choosing A, that player 2
would behave positively reciprocal if he would choose F, etc. We further designed
the outcomes of the two Prisoners Dilemma Games in a wayHigsed and 1D

I: 40 200 10 150  payoff of
1 240 200 540 500 payoff of I

Fig. 10. A Sequential Prisoners’ Dilemma Game/Part Two of Experiment 2.
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that in the first game inequity averse persons will not cooperate although the fir:
mover did so and that in the second game inequity averse persons will cooperz
unconditionally even if the first mover defectéd.

In this experiment 104 persons participated where 52 of the subjects wer
assigned to be Person | and 52 to be Person Il. We classified five different types
players, the Egoist always playing defection (i.e. CE in Game 1 and IL in Game
2), the Utilitarian always playing cooperation (i.e. DF in Game 1 and KM in
Game 2), the Reciprocator playing defection if player | defected and cooperatio
if player | cooperated, the Inequity Averse choosing always defection in Game !
and always cooperation in Game 2, the Perverse Player choosing to defect afte
cooperative move of player | and to cooperate after a defective move of player 1

Result6. As Table 3indicates we found 19 Egoists, 12 Inequity Averse Persons,
8 Reciprocators, 2 Perverse; 1 Utilitarian Player and 10 person with differen
combinations.

The outcome of this experiment indicates that there are slightly more inequit
averse players than reciprocators — seemingly in contrast to earlier finding:
However, we note a clear distinction between the designs of the experimen
Similar to Bolton et al. (19982000 we revealed in Experiment 2 only the
consequences of the choices, i.e. the payoffs. Since we did not label any action
the game we hid the intentions of each action.

We argue that in order to distinguish between the consequential approaches (
those of BO and FS) and the intentional approaches the same level of informatic
about each action and about the consequence of each action should be offerec
the participants of experiment8 Experiment 2 made clear that the experimental
results we are comparing depend to a certain extent on the level of informatio
given to the participants through the instructions. Approaches towards reciproc:
behavior do better fit with observed behavior when participants are also informe
about the actions at each stage of the game.

Table 3. Results of the Sequential Prisoners’ Dilemma Game of Experiment 2.

Choices
Game 1 Game 2
CE IL Egoistic 19
DE KL Perverse (partly) 2
CF I'M Reciprocal (partly) 8
DF KM Utilitarian 1
CE KM Inequality Averse 12

Other combinations 10
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5. DISCUSSION AND CONCLUSION

Being confronted with the great variety of experimental outcomes economists
search for appropriate approaches capturing the diverging results and allowing for
correct predictions.

(i) Putting together the results of the present Experiment | and of similar studies
there is evidence (se®able 2 that in Distribution Games up to 60% of
the participants make choices of expensive altruism, more than 70% of the
participants make choices of inexpensive altruistic choices, and up to 100%
of the participants make altruistic choices increasing their own payoff. These
altruistic choices increased inequity in favor of the other pldysypporting
our view that participants have a good will capital irrespective of the final
payoff distribution and it also supports the view of CR about social welfare
preferences.

(i) The above experiments — mentioned $ection 4and in the introduction

— showed that reciprocal choices exist, even if they increased inequity in

favor of the other player. The share of reciprocally behaving persons was
mostly above 40% and in some cases even around 60%. A comparison of
the experimental results of one-stage with multiple-stage-games vyields the
following regularities: In multiple stage games, behavior at the final stage

was significantly different from the behavior in the corresponding one-stage

games with the same payoffs.

(iii) The consequence of (i) and (ii) is that it is not possible to explain the variety
of observed behavior in experiments with a single second variable (besides
egoism), irrespective whether the second variable is reciprocity, altruism, or
inequity aversion.

After this test we suggest a rough hypothesis about the different kind of behavior
of the participants (see al3able 9. We distinguish between three types: egoists,
reciprocators with an altruistic good-will capital and inequity averse individuals.
The data and parameter distributions support the assumption of FS that about
30% of the participants were pure egoists (se€able 2the differences between
the expensive and payoff-increasing altruistic choices). We speculate that among
the remaining 70% of participants, a majority had a good-will capital and will
behave like reciprocators in strategic games and a minority will behave like inequity
averse individuals. Similar to our findings, CR (2002, p. 834) conclude that “social-
welfare preferences and even narrow self-interest outperform difference aversion.”
Reciprocity in combination with the altruistic good-will capital is apt to explain
these differencé8: The good-will capital of more than half of the final stage
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players was increased after a friendly act while retaliatory preferences overcon
pensated it after an unfriendly act of their fellow players. As a consequence thes
final stage players rewarded (punished) their fellow players for their friendly
(unfriendly) move at the previous stage which increased (decreased) the payo!
of the fellow players'!

The specification of a model based on reciprocity remains to be difficult. For
such a purpose, we need to return to the question of the correct interpretation |
intentions. We assert that for every simple game different behavioral norms exi
(e.g. the efficient, the subgame perfect or the just outcome). Each norm can be se
as a benchmark if it is generally accepted and common knowledge. The norm, ar
thus the expected “neutral action” may deviate from subgame perfect strategie
Choices above (beneath) this norm are perceived by the final stage player as
(non)cooperative action and answered by a reward (punishment). Likewise, i
the Game of TrustRolle, 1999 or the Gift Exchange Gamé-€hr et al., 199y
contributions above zero (the subgame perfect outcome) were seen as a coopera
move, and the players answered by reciprocal cooperation. In the public good gar
with punishment (cfFehr & Gachter, 200§) the norm was — at least to a certain
extent — the private provision of the public good (the efficient result) and person:
who did not duly contribute were punishégl.

From our point of view, a first suggestion for the modelling of social man
is as follows. We assume that there is a groupgfersons. Wedescribeand
denominaten action by the transfer vector

Ti=(Tiz..... Tin)

connected with this actiorljj describes the changes of incomejafaused by
the actionT; of i. If T; is a choice directly leading to the payoff vector, than it
may be interpreted as the vector of evaluation minus the values of the “neutrz
action” described above. An action in peribid then selected on the basis of an
interdependent utility function:

Ul=>aiT} (6)
J

with a}; = 1 and positive or negative coefficiers.

All individuals i can observel; and, thus, conclude ofjj. From period to
periodi’s incentivea;; to choose an action with transferg is discounted. Positive
or negative transfers, in addition, contribute to the next period’s incentives:

aitj+1=8iaitj +'yiT}i, 0< ai < l’ v > 0. (7)
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Some theoretical implications of this approach have been investigatalleyand
Kritikos (2002) Further, it might be appropriate to supplement (6) by a quadratic
altruistic term and/or by a term capturing inequity aversion.

Having shown that it is not possible to describe behavior of the participants in
the variety of experiments by a single variable in addition to egoism and having
shown that participants have altruistic preferences in simple one-stage games,
this paper makes also clear that the question about the appropriate utility function
is far from being answered. We still do not know how participants will decide in
simple distribution games if they do not have to choose between two but between
a continuum of payoffs. Accordingly, we do not know whether it is sufficient to
model distributional preferences as concerns for social welfare (as CR suggest)
or whether we have to introduce a spite component, the negative side of altruism
(as we argued earlier in this paper). Leaving aside the missing answer of a clear
definition of positive reciprocity (are games of degenerated reciprocity a useful
test for the existence of reciprocity), we also have no clear idea to what extent
we may observe choices in the domain of positive reciprocity. We need more
experiments with the focus on these two points.

NOTES

1. See the experiments on the Game of TrusHefg et al., 1995; Bolle, 1998; Jacobsen
& Sadrieh, 199§ the Prisoners’ Dilemma (cfAndreoni & Miller, 1993; Bohnet & Frey,
1995; Bolle & Ockenfels, 1990; Cooper et al., 199%e Gift Exchange Game (cdfehr
et al., 1997, the Centipede Game (dficKelvey & Palfrey, 1992 the Ultimatum Game
(cf. Glth, 19958, the Public Good Game with Punishment (€éhr & Gachter, 2000 or
on the Dictator Game (cForsythe et al., 1994

2. SinceSimon’s (1957)bounded rationality approach (see in particular sdten,
1990, economists are looking for pieces of a “theory of real behavior.”

3. Cf. inter aliaBolle (1991)andAndreoni and Miller (2002)

4. Both reciprocity and altruism proved to be evolutionary stableRekter & Qith,
1998; Qith, 1995h.

5. In the models ofevine (1998)andKritikos and Bolle (2003)intention is substituted
by inclination, i.e. by the question whether A has positive feelings towards B. If inclination
is extracted from past behavior, we have again a model of indirect reciprocity. A different
distinction between altruism and reciprocal altruism was already suggest&ddogoni
and Miller (1993)

6. Inthis context, it should be made clear that BO and FS (simiRotton et al., 1998p
expect a close relationship between the perceived fairness of an action and the perceivec
fairness of the distribution of income generated by an action.

7. This means: Increasiris income as well as all other agents’ incomeseomakes
i better off.
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8. A present is efficient if the loss in income of the donor is smaller than the increase
in income of the donee.

9. Aswe will show in the next section, strong enowgdinuismwould imply the opposite
because the other’s increased income might outweigh the losses of the poorer donor.

10. For reasons of comparison, the approach of Bolton and Ockenfels (2000) is show
in Appendix A

11. Such payoffs appear in every choice of the centipede game which models multipl
exchange processes.

12. Similar explanations hold for the last stage of the Sequential Prisoners’ Dilemm:
and in the Game of Trust.

13. In this context it should be emphasized that the approach of BO has an explanatic
for the dictator game. The model suggests that the dictator will keep for himself somethin
between the half and the full pie. See App. 1.

14. This is in contrast téalk and Fischbacher (199@ho suggested that any altruistic
choice contains also an implicit “fishing for reciprocity.”

15. Thus, decisions which are compatible with purely selfish preferences and “simple
altruism are not necessarily compatible with inequity aversion.

16. See the survey bdyoth (1995)or supporting experimental evidence.

17. Reciprocal decisions can also be found in earlier stages of games but might intera
with other motives.

18. For a formal approach on the development of such a good-will capit&ritkos
and Meran (1998)

19. See e.gRabin (1993)or Falk and Fischbacher (1993) who developed reciprocity
models taking care for the problem how an intention behind the choice of an action i
interpreted in a consistent way.

20. There exist two experiments, one @fferman (1999)and one with a relatively
small number of observations bBolton et al. (1998awhere positive and negative
reciprocity are tested in one and the same experiment. We will subsequently consider tl
results of both papers in this section.

21. Its empirical results guided FS in specifying the valuea ahdp in their model
and which they used to predict the behavior of the participants across games.

22. For an overview about the facts of the Ultimatum Game, cf. TableFehr and
Schmidt (1999)

23. Similar results were found yharness and Rabin (2002) their experiments 69%
of the participants preferred a choice of (400, 750) in favor of the other player to a choic
of (400, 400); and byCharness and Grosskopf (2004here 74% preferred a payoff of
(600, 1200) to (600, 600).

24. Further evidence is given IBlount (1995)who asked for the minimum acceptable
offer in Ultimatum Games.

25. This game has the same structure as the first part of our game. It differed only wit
respect to the endowment.

26. There are more experiments supporting this result. In an experiment on th
Ultimatum Game byKagel and Wolfe (2001knowingly unequal proposals were rejected
at substantially higher rates than unintentional unequal proposals. And in an experime
on the “equal punishment game” second movers were ready to punish non-cooperati
proposers even if the punishment worsened the relative payoff of the respdéiindert (
etal., 1999.



Approaching Fair Behavior 175

27. For similar results se€harness and Grosskopf (200&88% preferred (625, 1200)
to (600, 600).

28. In here we will restrict our analysis on the negative part of reciprocity because only
this piece allows for a discrimination between the three variables we are discussing in this
paper. For the experimental results on positive reciprocityiifikos (2000) For details
on the theoretical background, &ftitikos and Bolle (1998)

29. For more details on the experimentkfitikos (2000)

30. Similar results were found Berg et al. (1995)In their experiment player 2 was
able to triple the amount received from player 1. Thus, a discrimination in these experiments
between inequity aversion and reciprocity is not possible. However in the video-taped
replication of these experimenti&gcobsen and Sadrieh (1998w that the history of the
games mattered and that reciprocity was the main motivation in the decision process.

31. For similar results se€harness (forthcomingyvho applied Blount’s (1995)
framework to the gift exchange game.

32. cf. Bolle (1998, p. 91)It would be certainly interesting to further investigate to
what extent norm-oriented and pure egoists exist. At least in experimental settings like the
investment game their behavior was different.

33. Fehr and Schmidt's (1999)tility function (4) is inspired by an investigation of
Loewenstein et al. (198%yhere, however, only exchange rates of 1 to 1 were involved in
the choices.

34. We found similar support i@harness and Rabin (200&here 50% preferred (375,

750) to (400, 400) and i€harness and Grosskopf (20@here 67% preferred (600, 1200)
to (625, 625).

35. Andreoni and Vesterlund (2001who tested different exchange rates offer a
gender-specific explanation.

36. In this context, it is necessary to emphasize that there is no consensus among
experimental economists what the optimal amount of information is which should be
given to the participants and what kind of information does already insinuate a certain
kind of behavior. There is consensus that direct explanations like a certain choice would
be a “reciprocal choice” should be avoided in the instructions. However, there are also ex-
perimentalists who suggest that already by telling a certain story along with an experiment
(like in the investment game) participants are induced to behave e.g. like reciprocators
because the story reminds them of similar incidences in reality. Participants, then, do not
decide anymore outside of their daily norm where one-shot decisions between anonymous
persons might not exist. There are other experimentalists who rather think that only by
giving a neutral explanation for each action, e.g. the transfer of money in the investment
game, it is possible to transfer the necessary amount of information to the participant.
Otherwise the participant is simply not able to recognize the structure of an experiment
where a certain action may be suited to activate reciprocal feelings at the fellow player.

37. There is ample evidence that reciprocal choice usually prevail in experimental
studies on the Prisoners’ Dilemma, i.e. that the second mover chooses cooperation only if
the first mover cooperated and if the second mover could recognize the first mover’s choice
as a cooperative one. See inter &iapoport and Chammah (196Bpolle and Ockenfels
(1990) Cooper et al. (1996)Watabe et al. (1996andClark and Sefton (2001)

38. Of course it is easier to provide information about the consequence of an action
(only the payoffs need to be revealed) than about the intention of an action. Since it cannot
be excluded that participants are driven by norms when they receive direct information
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about the intention of an action (a certain move if labeled cooperative or defective ma
induce more participants to choose e.g. cooperation), the label of an action should be ke
neutral. We think that the descriptions of actions are kept neutral if each action receives i
own payoff as it was done in the trust game®8efg et al. (1995andBolle (1998)where

the choice to invest some money at the first stage of the game was labeled as transfer
money from person 1 to person 2. For similar reasoningntbnides (1994)

39. In altruistic choices reducing inequity we should accordingly observe for each of
the three cases a higher share of moves which then qualify for altruism as well as fc
inequity aversion.

40. As this paper aims to show that we have to explicitly model a combination of
altruism and reciprocity beyond inequity aversion, we would like to emphasize that we dc
not aim to test for the existence of reciprocity and altruism per se. There is much evidenc
suggesting that these two variables matter — some of this evidence was mentioned in t
introduction.

41. CR who also suggest a combination of distributional with reciprocal preferences
conclude in contrast to us that reciprocal feelings prevail on its negative side. However, th
experiments on (non-existent) positive reciprocity, they base their findings on, are mostl
games which we would describe as degenerated reciprocity games where the player of t
previous stage cannot improve his payoff by a cooperative move.

42. It should be emphasized that it is often the experimental setting which induces th
norm. Allowing e.g. a punishment of defectors in a Public Goods Game induces the norr
of a private provision of this public good.
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APPENDIX A

The approach bolton and Ockenfels (20003 a special version of (1) insofar
asi cares only about his relative position towards all others. They assume a utility
function

Ui = vi(Xi, i) (A1)

with \j = standardized share of the social income x; + - - - + Xp to be allo-
cated, i.e.

Xi/C N

)\i —m—? ifc>0. (A2)

Forc = 0, \j is set to 1.Bolton and Ockenfels (200@ssume further thay is
differentiable, that the partial derivative with respecktds positive and that, for
every giverx; and variable\;, vj takes its maximum at; = 1. Moreover

d?v(kn, \)

e <0 forevenk. (A.3)

This approach, called ERC theory, also implies (i). Instead of (ii), we get
©,y,...,¥)~1(0,x,...,x) forallx,y. (i)
Like in SCIA, the ERC modell does not care about the distribution of income

among others. According to ERC,is indifferent between any distribution of
C—YVYi.
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APPENDIX B
Instructions to Experiment 1

This is an experiment in the economics of decision making. You will make deci-
sions in several different situations. Each decision (and outcome) is independe
from each of your other decisions. In every case you will be anonymously paire
with one other person so that your decision affects the payoffs of others.

There are roles for each decision — generally A or B. Only “A players” will have
to make decisions. You are a player A. You will be confronted with several income
distributions described bYior seif, Yior another persoh With the amount of money in
German Marks. You will be asked which distribution do you prefer:

(1) (0, 35) or (0, 15)
(2) (10, 40) or (20, 10)
(3) (0, 75) or (10, 10)

Instructions to Experiment 2

This is an experiment in the economics of decision making. If you follow the
instructions carefully, you can earn a considerable amount of money. You will be
paid in private and in cash at the end of the experiment.

There are two rooms of people in this experiment. The people in the other roor
are hearing exactly the same instructions. For the following procedure you will be
matched with an anonymous person from the other room. You are person I, th
person in the other room is person I. You will not be informed about the identity
of the other person, nor will the other person will be informed about your identity.

The payoff which you can realize during the following procedure depends or
your decision and on the decision of person I. Each round will consist of two step
which will take place in sequence: Person | may choose in the subsequently shov
“game 1" between A and B. If person | has chosen A, you will have the choice
between C and D. If person | has chosen B, you will have the choice between |
and F. Any combination of choices leads to different payoffs. The possible payoff:
in Euro-cents are shown Figs 9 and 10

Please raise your hand if you have any questions.

If you have no further questions, please answer now the following questions:

Which choice (between C and D) will you make if player | had chosen A.
Which choice (between E and F) will you make if player | had chosen B.



FAIRNESS-BASED ALTRUISM
AND REDISTRIBUTION: AN
EXPERIMENTAL APPROACH

Luigi Mittone

ABSTRACT

Thefocus of this paper is on altruism and coordination among agents with
different income levels. A special form of altruism (fairness based or ethical
altruism) is investigated by means of experiments. The definition of altruism
used here follows from A. Sen’s conceptobfigation i.e. behaviour that
produces advantage for someone whose welfare is not important at all
for the agent's well-being. In this sense, the paper investigates altruism
without reciprocity A second hypothesis investigated is that the extent of
ethical altruism is influenced by gender and by income differences within the
population.

1. INTRODUCTION: FAIRNESS BASED (ETHICAL)
ALTRUISM, AND INCOME REDISTRIBUTION

This paper follows a previous onéMittone, 2003 which investigated the
spontaneous onset of altruistic behaviour within small groups of people. The
focus ofMittone (2002)was on a specific definition of altruism suggestedSieyn
(1970) Sen examined the nature of supportive behaviour to distinguish between
that generated by a feeling of sympathy and that caused by a moral duty. Both
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concepts apply whenever an economic agent consciously makes a choice whi
raises the level of well-being of other agents without the latter (the beneficiaries
having to recognize — either consciously or unconsciously — that they owe? an
return favour to the agent that has benefited them.

Following Sen, an action of the type just described is produced by sympath
when the increase in the beneficiary’s level of well-being positively influences
the level of well-being of the agent, who reflexively enjoys the improvement in
the other’s circumstances. Instead, an action is motivated by obligation when tf
agent operates according to a moral principle exogenous to the mechanisms tt
determine the levels of individual well-being. In other words, when the agent
feels sympathy for another person, suffers and feels pleasure with him/her, the
the agent’s actions undertaken to help or harm the other person are ultimate
egoistic, because they are intended to improve the agent’s own well-being throug
modification of the other’'s well-being. Again following Sen, behaviour can be
called non-egoistic only when the agent operates in favour of another ager
because s/he believes that one must necessarily behave thus in principle.

Unfortunately, the concept of obligation is much more difficult to specify than
that of sympathy. This is because the element of obligatoriness that generat
behaviour favourable to other agents should be ideally “net” of the psychologica
costs caused by the sense of remorse. When an agent feels obligated to h
another person because otherwise s/he would incur a psychological cost th
would alter her/his level of well-being, then this type of behaviour becomes
indistinguishable from that prompted by sympathy. Consequently, Sen conclude
one can talk correctly of obligation, and therefore of non-egoistic choices, only
when an agent chooses from two possible actions the one that s/he believes
be right even though it yields him less well-being than the alternative. It alsc
follows that this kind of commitment is closely related to a more general concep
of fairness. One could in fact argue that Sen’s concept of moral obligation come
very close to a feeling of what it is fair to do and what is not.

Sen’s discussion of the concepts of altruism and obligation involves subtle dis
tinctions between what is perceived as well-being at the moment when the choic
of action is made and what may yield well-being in the long run. Put otherwise, it
could be argued that a choice prompted by obligation does not generate well-beir
at the moment when it is made, and indeed is perceived by the agent as costly
terms of immediate well-being but nevertheless presages well-being in the lon
run. An example of this situation is provided by a worker who produces greate
work effort than that agreed with the firm — and which is obviously a cost in terms
of well-being at the moment when it is produced — not because s/he believes
to beright on the basis of some ethical principle — for example that one shoulc
always give of one’s best in every aspect of life regardless of contracts and forms
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rules — but simply with a view to an improvement in her/his future well-being
brought about by improving her/his career prospects. To clarify this kind of situa-
tion, Sen examines how his definitions of sympathy and obligation fare in a context
of intertemporal choice. His discussion of the problem will not be treated here
for reasons of space, and because it adds nothing relevant for the topic addressec

Itis important to stress that when Sen’s definition of altruism (I shall henceforth
call it “ethical altruism” or “fairness based altruism”) is transferred to the context of
the mechanisms within society or within organizations that generate spontaneously
“altruistic” behaviour — that is, personal sacrifice for society and other individuals
—the distinction between sympathy and obligation is important — from a normative
point of view — only when the sense of obligation is in some way relatable to an eth-
ical system whichin turn is in some way determined by the social contextin which
it has developed. In the absence of a three-way linkage among ethical system,
social context and obligation mechanisms, it is pointless to distinguish between
obligation and sympathy because it would be anyway impossible to implement a
strategy designed to set off the virtuous circle by means of appropriate institutional
choices.

The special form of altruism in Sen’s sense is also important as a justification
for income redistribution policies. Implementing a policy aimed at reducing
income disparities entails, in fact, asking richer individuals to reduce their wealth
in favour of other people, for whom they cannot reasonably feel sympathy —
again using the term in the meaning given to it by Sen — because they are totally
unknown to them. The reasons that induce the richer part of the population to
accept the sacrifice imposed by an income redistribution policy are several, and
they oscillate between strictly selfish motives — like the fear of a revolution
fuelled by the sentiment of injustice felt by the poor — and the psychological
need for “self-absolution” generated by the feeling that one is luckier than other
people. Within this wide range of determinants that justify redistribution policies,
however, a special place is occupied by ethical altruism, because is the one most
internally coherent with the tools of institutional engineering.

When a society or an organization wants to generate spontaneous virtuous
mechanisms, in an attempt to produce better cooperation and solidarity among its
members, obviously it can only act on obligation-related motivations. In fact, all
inducements founded on sympathy or on selfishness (like the just-mentioned fear
of violent insurrection) pertain to the purely psychological and personal domain,
and they therefore require individually designed incentives. On the other hand,
if the intention is to trigger the onset of an incentivising mechanism based on
obligation, this must in some way be relatable to a known context — that is, to an
ethical system whose connection with a given social system is known. There are
two social contexts that construct the individual ethical system: the one internal to
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the groups in which the agents operate (family, firm, other organisations, etc.), ar
society at large. Here the attention is mainly focused on organisations and socief
while no consideration is made of other kinds of small group like the family.

Undertaking changes intended to modify the ethical system at the organizatic
level suffers from the obvious limitation that the organisation can only intervene
in itself. On the other hand, one might think that the most efficient level for
intervention in the ethical system is the one represented by society as a whol
but the problem with such a generalised level is that society is a highly comple:
environment, a context in which numerous different ethical systems co-exist, an
where it is therefore almost impossible to implement tools which modify those
systems in the same direction.

On considering practical examples of relational models intended somehow t
produce an ethic of commitment, one finds that many of them refer to firms anc
rely on the reciprocity mechanism. A classic example of this type of reciprocatior
mechanism is described in Akerlof’s celebrated artid!@89 on “cash posters,”
in which he discusses a case reported by Geblgmans (1954and relative to
a services firm. In the business studied by Homans, a group of women workel
engaged in purely routine tasks displayed a propensity to produce individual level
of work effort that were higher (sometimes much higher) than that contractually
required. Akerlof explains this apparently irrational behaviour as resulting from
a “gift exchange” relation between the female workers and the firm. Because ¢
this relation, the workers produced more than they were contractually obligec
and they received in return a wage which was slightly above the market rate an
— perhaps — greater tolerance of cases of (usually temporary) failure to produc
the minimum contractual level of effort. In other words, a reciprocity mechanism
had been created of the type: “I the worker produce more that | have to, in retur
| receive from you a wage above the market rate and the assurance that | will n
be dismissed if (for a limited but not rigidly defined period of time) | produce less
than the contractual minimum.”

The reciprocity relation established between firm and workers in the case de
scribed by Homans and discussed by Akerlof means that the virtuous behaviol
of the workers depended on the firm’s respect for the pact, with the consequent
that it was potentially unstable. This point is crucial for my discussion because
it helps clarify the difference between behaviour dictated by obligation in Sen'’s
sense, and which is strictly ethical, and behaviour which is instead solely the resu
of a reciprocation mechanism and has little to do with the ethical dimension o
human action. Note that the onset of reciprocation mechanisms has the same eff
on altruism as that produced by the sentiment of sympathy in Sen’s discussion.
costly action which produces an advantage for another agent, but which is chost
under the logic of reciprocity, is in fact intended to yield a subsequent gain ir
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terms of well-being just as is the action of an agent who acts out of sympathy and
ultimately, and again in Sen’s set-up, seeks an improvement in her/his well-being.

Following this line of inquiry many other examples can be found in the literature
dealing specifically with the social dimension of altruism. Among such examples
of “social altruism” one may mention the “Rotten Kid Theorem” developed by
G. Becker (1981)According to Becker, if only one member of a family (typically
the head of the family) gives some money to the other members, without asking for
a rake-off, a virtuous cooperation mechanism of is activated within the family by
the other members. Becker's Theorem demonstrates that, given the first injection
of altruism, is then rational for the family members to cooperate because they
can thus produce a higher level of collective (and also individual) welfare. The
example of the family falls within the category of altruism produced by sympathy
because it is reasonable to assume that the head of household gains some forr
of pleasure from helping his relatives. This does not mean that the mechanism
described by the Rotten Kid Theorem is not important in society; on the contrary,
it may be of crucial importance in all those situations where social cohesion is
poor and individuals tend to assume strongly selfish attitudes.

With regard to the negative effects produced by an atomised soPBigtiyam
(2000) offers a vivid picture of a society where social cohesion is very poor.
Furthermore, the Putnam’s work yields interesting insights into both the problem
of a too low percentage of what | shall later call “altruism bearers” and the role
played in past and contemporary American society by philanthropy.

When non-egoist behaviour is caused by reciprocity mechanisms, not only
is it no longer definable as altruistic in Sen’s sense, but also, and especially,
it cannot be related to the ethical dimension, because it depends on a strictly
consequentialist process of causation. The ethical dimension, in fact, can only
be observed in cases of non-contingent behaviour; or in other words, behaviour
which is not actuated by reactions similar to those produced by a cause/effect
calculation specific to the context in which it is performed. Actions decided
on the basis of a cause/effect calculation of the type implicit to reciprocation
mechanisms are typically related to the standard process of maximization of
individual utility, and therefore cannot at the same time pertain to the sphere
of ethical choices. In fact, using the well-known distinction between ethical
preferences and subjective preferences propoundéthbsanyi (1955)one can
imagine that agents construct a double system of preference ordering: the systen
of ethical preferences on the one side, that of subjective preferences on the other.

In Harsanyi's theory, agents order their ethical preferences according to an
impersonal representation of a “fair” society, while they structure their subjective
preferences solely in function of their own well-being, so that they are contingent.
From this it follows that decisions are the result of the intersection of the two
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preference systems. In other words, actions are decided by a meta-system of pr
erences structures along a continuum with decisions caused by purely ethic
preferences at the left extreme, and purely subjective choices at the right one.

When distinguishing between behaviours dictated by purely ethical reasons ar
actions instead produced by reciprocation mechanisms — note that reciprocatio
based choices lie close to the left extreme of Harsanyi’'s meta-preferences syste
— it is important once again to think from a normative point of view (looking at
both organisations and at society) because it is thus possible to single out tw
strategies with which to actuate non-formalised incentives that differ but are a
the same time potentially interconnected or interconnectable. The first strateg
is the creation of social conditions such that agents find themselves embedded
a network of reciprocity relations. The second is to trigger virtuous processes b
injecting “altruistic values vectors” into the organisation or into the society.

Creating a network of reciprocity relations within an organization requires, for
example, organizing workers into teams, introducing shared incentive mechanisn
(for instance a bonus shared equally by the members of a team), or rotatir
workers among jobs so that each of them learns to perform different functions
One among the many possible ways to increase the strength of the reciproci
relationships in society is to focus welfare policies on the family rather than on the
individual.

To inject altruistic vectors into an organisation is to import an adequate
number of altruism bearing elements from the outside world, or society at large
Altruism bearing elements may be conveyed into the organization through persor
ethically committed to altruism — for instance, voluntary workers in non-profit
organizations which produce social services — or they may in some way b
included among the organization’s institutional goals. A typical example of the
inclusion of ethical goals in an organization’s ends is provided by the for-profit
enterprise which decides to allocate some of its profits to socially useful activities
for example by financing medical research.

It is more difficult is to import altruistic bearers into society at large because in
this case there is no “outside world” to look at. On the other hand a society cal
promote — e.g. through fiscal policy — individual or group initiatives inspired by
altruistic aims, like non-profit organisations or philanthropic programmes.

Note that the introduction of altruistic goals among an organization’s objectives
is the only instrument that has a bearing on the question of the relation betwee
ethical system and social context. It will be remembered that when discussin
Sen’s concept of altruism we assumed that the existence of a causal link betwe
social system and ethical system was the precondition for altruism somehow t
promote commitment in organizations. If it is true that the ethical values system o
an organization’s members is influenced — that is, shaped — by the social conte
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in which they operate, then it is evident that the purpose of an organization’s
costly choice of sacrificing part of its profits to finance purely social activities

is to establish a social system within its walls that is, at least partly, inspired by
principles of pure altruism. Conversely, this assumption is entirely irrelevant if
the organization opts for the first of the two strategies just outlined, namely that
of self-injecting altruism by introducing altruistic agents. In this case, the process
by which the altruistic agents have become such is of little importance; what
matters is that they are altruistic by virtue of a moral principle, not because of an
emotional state (sympathy) or a utilitarian calculation (reciprocation).

Reflecting on the injection of altruistic bearers raises the question as to how
these elements can spread, or in other words, how the virtuous processes of
commitment discussed thus far can be set in motion. Thus reaffirmed is the
importance of the reciprocation mechanisms mentioned earlier, because it is likely
that in order to activate a “virtuous” reciprocity cycle, or to break a vicious one
of reciprocal harm, it is necessary to reach a minimum threshold of agents willing
to behave in a manner that is individually costly but collectively beneficial, albeit
one not driven by non-ethical ends. If this minimum threshold is not reached, re-
ciprocation may collapse into a Nash stable, but simultaneously Pareto inefficient,
equilibrium. In other words, pure free-riding behaviour may prevail, so that the
entire social system is frozen in a sort of irreversible lock-in process of productive
and Paretian inefficiency. In this situation, the injection of bearers of pure altruism
— that is, agents indifferent to the reciprocation mechanism and who always and
invariably behave altruistically — may break the cycle of negative reciprocation.
It may likewise prove useful in situations where the reciprocation mechanism is
highly unstable, that is, in the presence of unstable internal equilibria.

With regard to the dynamic between bearers of pure altruism and non-altruistic
agents we may once again usefully drawHarsanyi (197 7and his discussion of a
particular type of social cost which arises in situations of interpersonal interaction
based on reciprocation mechanisms not sustained by a parallel system of punish-
ment — that is, ones based solely on a system of promises among agents uncon
strained by mechanisms of coercion or reciprocal punishability. It is well known,
in fact, that interaction models based on reciprocation — as described by games
theory for example — which do not comprise the possibility to “punish” defectors
(those who do not behave cooperatively) will not lead to Pareto-efficient solutions.
The classic example is the prisoner’s dilemma, which in its one-shot version
collapses onto a non-cooperation equilibrium which is Pareto-dominated by the
cooperative equilibrium. On the other hand, the cooperative solution can be “spon-
taneously” obtained when one moves to the repeated version of the game where
the players are able to activate appropriate mechanisms of reciprocal reward anc
punishment.
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To sum up, if the cooperative behaviour triggered by reciprocation is to function
it requires both a system of punishments and rewards and, when a relative
large number of people are involved, an adequate number of agents oriente
towards cooperation. Note also that this system of rewards and punishmen
sustained by the reciprocation mechanism is very similar to the concept o
“social rule” described byelster (1989) who explicitly includes reciprocity in
his taxonomy of social rules. It should be emphasised that the social rules define
by Elster are explicitly different from ethical rules in that they are often backed
by reinforcement mechanisms based on self-interest.

Investigation of the role of altruistic agents in reciprocation contexts requires
clarification of the relations among reciprocating behaviour, free riding, altruism
and imitation. The most interesting field for study of these relations is, |
believe, that of experimental economics. However, as we shall shortly see, th
emergence of altruistic behaviour has been little investigated in the experiment:
literature.

2. RECIPROCATING BEHAVIOUR AND ALTRUISM

There is a large body of literature on the onset of cooperative behaviour in th
absence of incentives, and it has examined the phenomenon from three main poi
of view: the voluntary supply of public goods (eAndreoni, 1988a, b, 1995a; b
Fischbacher et al., 2001; Keser, 1996omplete information games (e Fckel

& Grossman, 19964, b, tioffman et al., 1996a,;Kreps et al., 198 and the
alteration of market mechanisms by reciprocation processasérer & Thaler,
1995; dith & Tietz, 1990; Roth, 1995

These three strands in the literature provide different yet often overlapping
explanations for individually costly cooperative behaviour in the absence of
incentives for cooperation. The two most relevant to my purposes here are tho:
of reciprocation and of error (discovered preferences). The feature shared bo
by explanations based on erroneous choices and by those based on reciprocat
is that they derive from theoretical models which prescribe pure “egoistic”
behaviour in contexts where the players (the experimental subjects) are able
punish what they deem to be unfair behaviour. In parallel — and consequently
they also share the shortcoming that the context selected almost never perm
investigation of the existence of pure altruism.

A classic example of this type of “conditioned” cooperation situation is
provided by the repeated prisoner’s dilemma. Here the players’ ability to punist
uncooperative behaviour takes the form of reprisal mechanisms — the best knov
of them being the tit-for-tat strategyAxelrod, 1984 — so that it is impossible to
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distinguish the onset of altruistic behaviour from cooperative behaviour “forced”
by the fear of a reprisal. On the other hand, also experiments based on games
which apparently enable assessment of altruistic behaviour, like the “ultimatum
game” Stahl, 1972, are in fact conditioned by the operation of the reprisal effect.

Similarly, also experiments on voluntary provision of public goods with
repeated choices may give rise to some form of reciprocatiosclibacher
et al., 200}. Not surprisingly these kinds of experiments are compared to the
prisoners’ dilemma or to the game of chicken, as emphasiséedyard (1995a,

p. 144) “Without a threshold the voluntary contributions mechanism is usually a
prisoners’ dilemma game; with a threshold it becomes a game of chicken

The literature on public goods experiments is very wide-ranging and also very
difficult to organise. Put more precisely, and once again quatattyard (1995a,

p. 112) “itis difficult to identify a typical public goods experiment there are as
many variations in procedures and treatments as there are research grdines

only characteristic shared by the majority of experiments on public goods is that
the subjects do not know the others’ individual contributions but always know the
total contribution. In a repeated choices context, knowing the total contribution,
round by round, enables the player? to punish or to reward the group by increasing
or decreasing his/her individual contribution over time. Not surprisingly, most
public goods experiments with repeated choices display a decreasing rate of
contribution (e.glsaac et al., 1984, 198%r an extensive review of this literature

see the already mentionéddyard, 1995a, b)

The progressive increase of free riding over time (widely discussed by the
literature but still not explained in unanimous manner) may be due to the negative
reciprocation mechanism that has induced the subjects to react negatively to a
collective contribution which is less than expected. Imagine a situation where a
subject contributes a sum which is 60% of the maximum in round 1, and then, at
the end of the round, discovers that the total contribution by the group has been
40%. It is likely that in round 2 s/he will decide to contribute less, possibly a sum
close to 40% of the maximum, thereby “punishing” those who are free riding
more than her/him. On the other hand it is quite unlikely that the opposite can
happen. In other words, if the subject discovers at the end of round 1 that the
group has contributed an amount close to her/his own contribution, there is little
chance that s/he will increase her/his contribution, because s/lhe may reasonably
conclude that the others are individually behaving in the same way as s/he is
behaving. This obviously happens only in very special cases: most of the time
there will be quite high variance among behavioarsl therefore there will be
someone who will fall in the situation initially describ@tbn capisco}.

On the other hand, if the subject has contributed less than the group and
therefore decides to increase her/his contribution, we are back to the other form
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of reciprocity, i.e. positive rather than negative reciprocity. The onset of a positive
reciprocation effect, instead of a negative one, should produce virtuous result
but with a lower degree of stability because it only needs someone in the grou
to start free riding in a marked manner for the positive reciprocation cycle to
weaken, giving rise to some form of fluctuation. In fact some experiments (Isaa
et al., 1990; Palfrey & Prisbrey, 1993) report that repetition has no effect, i.e
there is neither an increase or a decrease in the average rate of contribution.

The “ultimatum game” describes a situation of the following type. Consider
the case of two players, A and B. A is given a sum of money Ea¥00) on
one condition, namely that s/he give player B a part of it, ranging f&r to
the entire sum. B cannot communicate with A and can only accept or reject A
offer. If s/he rejects it, both players lose the entire sum. If A decides to offer more
than the minimum to B (and this situation arises very frequently in experimenta
contexts: see e.@suth et al., 19820r Roth et al., 199}, one may suppose that
this is a case of altruistic behaviour. However, even in this case it may be the
As decision is conditioned by the risk of reprisal by B. In fact, B may decide to
“punish” A for an offer which s/he deems too low, rejecting the offer and inflicting
damage on A (who would lose the entire sum) which is much greater thar
s/he would suffer. Put otherwise, the opportunity cost of punishing A's egoistic
behaviour is less for B than the psychological pleasure that s/he derives from tt
punishment inflicted.

The only games that seem able to isolate the phenomenon of pure altruis
unconstrained by the fear of reprisal are the “dictator game” and the “impunity
game,” which are both variants of the “ultimatum game.” In the dictator game, the
player who is given the sum of money and must decide how much to give to her/hi
partner does not risk losing anything because the other player cannot refuse. Nc
that considering the dictator game to be a “game” is misleading because it involve
a purely individual choice problem: one, that is to say, without complications of a
strategic nature due to interaction with other agents. The impunity gBoi®(
etal., 1998is very similar to the dictator game, with two differences. The first is
that the dictator must choose between two possible ways to split the prize: kee
most of it but leave a substantial part for the partner, or divide it into two equal parts
The second difference with respect to the dictator game is that in the impunity gam
the dictator’s partner may decide to reject the offer evenif this option —as in the dic
tator game — does not have consequences for the dictator, who in any case colle
her/his prize.

A survey of the main results from experiments using the dictator and the
impunity games is contained in the already cited studfblgon et al. (1998)to
which the reader is referred for details. Here | shall merely point out some of the
features and shortcomings shared by experiments which have used these game
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The main feature shared by experiments based on the dictator game is that they
look for explanations of behaviour “unforeseen” by the theory — which predicts
that the dictator will keep as much of the money as possible — solely by examining
the role played by anonymity. In fact, anonymity as a potential determinant of
purely egoistic behaviour (and therefore coherent with the theory) has been tested
both with reference to the players alone —i.e. by ensuring that the dictator does
not know who her/his partner is and vice verfarsythe et al., 1994- and by
extending anonymity to the experimenters as well — i.e. by ensuring that not
even the experimenters were able the reconstruct the identities of the subjects of
the experimentBolton & Swick, 1995; Hoffman et al., 1994The idea behind
the hypothesis that anonymity is important is that the experimental subjects
(obviously when they perform the role of dictator) are loath to appear greedy,
either to the partner or to the experimenter, for fear of acquiring a bad reputation
and also for purely psychological reasons of self-representation.

The differences between the experiments just mentioned consist of various de-
vices introduced into the experimental design: for example, the contextualization
of the game in a market. The two shortcomings shared by these experiments are
first, the use of a game that might be already known to the players — although
this was a very remote possibility, at least for the first experiments — and second
the static nature of both the dictator and the impunity game. A number of
experimenters have sought to remedy this second shortcoming, for example
Bolton and Zwick, who repeated the game ten times but with experimental
subjects who never met more than once.

The results of experiments using the ultimatum game are rather contradictory,
except for the fact that they almost entirely confirm the existence of behaviour
inconsistent with the hypothesis of pure selfishness. The existence of such be-
haviour, however, varies greatly in the dimension of the spontaneous contribution.
That is, the sums above the minimum threshold fixed for the game which the
dictator forgoes are highly variable, and so too are the percentages of non-egoists
in the total of dictators reported by the experiments.

The main conclusion to be drawn from the experimental literature on the
dictator game is that the impossibility of designing a truly dynamic version
of the game, combined with the lack of real strategic interactions among the
players, prevents the transfer of the results from these experiments to contexts -
such as the one examined here, namely organizations — typically characterized
both by the repetition of choices over time and by strategic interaction among
players. That said, it is also interesting to note that some authors emphasise the
importance of using ethical factors in explanation of the not perfectly egoistic
behaviour found by the experiments. For example Hoffman et al., with reference
to over-contribution behaviour by dictators, stress:
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At the very minimum, these results suggest that other-regarding preferences may have an over-
whelming social, what-do-others-know, component, and therefore shoulerivedformally
from more elementary expectational considerations.

Bolton et al. assert something similar in the conclusions to their study:

Our procedure suggests that dictators giving arises from a concern for fair distribution on the
part of dictators. This is not to say that dictators give in order to improve the welfare of others.
In our procedure, concerns for a fair distribution originate from personal and social rules that
effectively constrain self-interested behavior — although within these constraints dictators
behave in a self-interested manner (they act first to secure what they consider to be their own
fair share).

The second of these statements is particularly interesting because it is the one tt
best fits Sen’s definition of non-egoism discussed in the first section.

One type of altruism that is explicitly “impure,” in that it springs from the
fear of reprisal, is what has been called “altruistic punishmdr¢h¢ & Gachter,
2002. Experiments on altruistic punishment have investigated the particular typ
of behaviour observed when an experimental subject decides to assume a perso
cost in order to enforce a cooperation rule which operates in favour of the grou
to which s/he belongs. The context typically described by these experiments |
one in which the subjects can decide to cooperate or to defect in the production «
a public good. Free-riding behaviour, moreover, can be punished by mechanisn
which are costly to the person who inflicts the punishment. In other words,
one or more subjects may decide to assume the task and the cost of punishi
another subject who has chosen a purely opportunistic strategy. This type ¢
behaviour is called “altruistic punishment” or “altruistic reciprocation” because
it is believed that the decision to assume for oneself the cost of enforcing th
cooperation rule is contrary to a strictly egoistic logic of maximizing individual
utility.

An example of an experiment of this type is described by the already-citec
Fehr and @chter (2002)who used groups consisting of four players who at the
beginning of the experiment received 20 monetary units which they could us
to finance a common project (investing from 0 to 20 units). The subjects coulc
keep the units that they did not spend on the shared project. For each monete
unit invested in the project, the entire group received 1.6 units in return, and eac
of the group’s members received 0.4 units regardless of her/his contribution t
the project. Because the minimum investment was 1 monetary unit, while th
individual return was 0.4, no individual economic convenience derived from
investing in the project. Choices were made simultaneously and anonymously. £
the end of the round, the players were told about the choices that the others hi
made (although identities were still not revealed), and they could punish the othe
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players by assigning a punishment score which ranged from 0 to 10 points. Each
point received cost the punishee 3 monetary units and the punisher 1 monetary unit.

It will be seen that the punitive altruism described by Fehr adath®er is
difficult to fit with the definition of altruism discussed here because it certainly
involves some form of psychological interaction between the subject that inflicts
the punishment and the subject that receives it. More specifically, in the case of
punitive punishment we have a phenomenon that mirrors Sen’s sympathy. It is
likely that the subject who decides to assume the cost of the punishment will
feel some form of “resentment” or antipathy towards the subject that s/he decides
to punish. It should be borne in mind, in fact, that the design of the experiment
allowed damage to be caused which was more than proportional to the cost of
the punishment. This enabled the punisher to obtain a psychological advantage in
terms of revenge on the free rider because the relative cost of the punishment was
significantly less for the punisher than for the punished. The context was therefore
one that could be related to a calculation of subjective utility, but not to strictly
ethical choices.

The second explanation of individually costly cooperative behaviour mentioned
above is that of error or decline in the level of spontaneous over-contribution in
experiments on repeated public goods. This phenomenon was identified in the
early 1990s l(edyard, 1995a, jpPlott, 1995, and it is typically associated with
experiments in which the subjects must make a series of spontaneous choices
concerning a public good over time. It has been found that the initial levels of
spontaneous over-contribution tend to diminish as the experiment proceeds.

The main reason put forward in explanation of this phenomenon is that the
subjects initially make a mistake in fixing their levels of contribution and learn
with time to correct this error. The interesting feature of these experiments is
that this error-correction process never entirely resolves the phenomenon of
over-contribution, which consequently is not entirely eliminated. The persistence
of behaviour inconsistent with convergence on the Nash equilibrium therefore
seems to indicate the existence of some factor besides error. However, the
structure of these experiments, which were constructed in order to leave room in
any case for the onset of reciprocating behaviour, does not permit one to establish
with certainty whether the over-contribution stems from ethical factors or from
something else.

A final consideration concerns an aspect somehow implicit in many of the
experiments examined thus far but which was not explicitly discussed in any of
them. | refer to the role performed by imitative mechanisms in cooperative choices
like the ones described. Itis likely that strictly individual motivations for costly co-
operation are flanked by processes of a conformist nature; that is to say, behaviour
which consists in simple adaptation to the choices prevalent in the group. The
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phenomena of conformism and imitation of the group’s predominant choice ma
partly explain behaviour which appears to be altruistic but is in fact motivated by
pure imitation.

Discriminating between subjects induced to cooperate by an ethical motivatio
and those who instead adjust passively to the preponderance of altruistic
egoistic behaviour is a very complex undertaking, and probably impossible. A
we shall shortly see, the experiment described here is unable to shed light on tt
aspect, although its results suggest that this type of phenomenon was present
the behaviour observed.

3. THE EXPERIMENTS

Starting from the theoretical premises set out in the previous section, it was decide
to design an experiment which enabled the study of altruistic behaviour triggere
by ethical motives. Specifically, we conducted six experimental sessions with th
same design but the differences showféafle 1

The sole difference between the first two experiments concerned the degre
of anonymity. In ExplBa the subject that decided to cooperate knew that non
of the other participants would know anything about her/his “sacrifice” because
no information was given about her/his choices on the computer screen. |
Exp2An the condition of anonymity was stricter because we used a stringer
“double anonymity” procedufethat assured the subjects that their choices were
totally hidden to the experimenters as well. In other words, a given subject ir
Exp2An who decided to cooperate knew that nobody would know anything abou
her/his “sacrifice,” which was thus a strictly private matter. The reason for this

Table 1. The Experiments.

Experiment Anonymity Redistribution Subjects’ Gender Number of Subjects
ExplB& Yes No Male and female 20

Exp2An Yes double blind No Male and female 24

Exp3Dif Yes double blind Yes Male and female

Exp4Dif(af Yes double blind No Male and female 12
Exp4Dif(b) Yes double blind Yes Male and female 12

Exp5Wo Yes double blind No Women only 24

Exp6Me Yes double blind No Men only 24

aThe results from this experiment have also been utilisédittone (2002)

PExp4Dif(a) and Exp4Dif(b) form part of a common experiment with two rounds — (a) and (b) — carried
out using the same sample of subjects to test two settings: round (a) the same as Exp2An and rot
(b) the same as Exp3Difl.
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strengthening of the anonymity condition was to totally eliminate any form of
selfish motivation — even of a psychological nature — that could be produced by
the desire to appear “a nice altruistic person” in the eyes of the researchers.

The essential anonymity condition of ExplBa was intended to remove the
component of direct reciprocity in the form of both reward and risk of punishment.
When individually costly cooperative behaviour is directed towards subjects
whose identities are unknown, and when it is undertaken without reward or in
the absence of the risk of being punished, it is likely to be altruistic behaviour in
Sen’s sense of the term. The high anonymity condition of Exp2An was intended
to improve the degree of “cleanliness” of the behaviours observed, i.e. so that it
would be certain that those who decided to cooperate were totally unaffected either
by feelings of reciprocity or by a wish to enhance their image in the eyes of the
experimenters.

The third and fourth experiments were structured exactly like the second one,
and therefore with total anonymity. But a difference was introduced in the money
endowment at the beginning of the experiment. In both Exp3Difl and Exp4Dif2
the experimental subjects were divided into two groups: the first group received
an extra money reward — 10 euros — for participation in the experiment, while
the second group only received the standard payment. Membership of the first
or second group was a matter of chance because the subjects were separate
using a random procedure. The difference between the starting endowments was
introduced to simulate a situation of income disparity within the micro-society
of the participants in the experiment. The idea was that differences in individual
income act as a stimulus for cooperation and solidarity, i.e. the awareness of
the existence of income disparities would interact with the ethical system of the
experimental subjects and promote altruism by the “richer” ones. The difference
between Exp3Dif and Exp4Difab) was that in Exp4Dif(ab) the same subjects
played the game twice: the first time without any income differentiation and the
second time with the extra money given to half of them.

Finally the fifth and fourth experiments were once again identical to the
second one (Exp2An) but the samples of experimental subjects used consistec
respectively only of women and of men —whereas in all the other experiments the
samples were made up of both women and men. The hypothesis behind the fourth
experiment was that women are more oriented by ethical motivations towards
social cooperation (selfless) than are men (selfish). The idea that women are les:
egoistic than men is by no means a new one, and it has been investigated from many
perspectives of analysis. In particular, the differences between the behaviours of
women and men have been analysed experimentally by using the same kinds of
games as mentioned in the previous section. Among the studies carried out using
the experimental approach, here | shall cite oBlykel and Grossman (1998,
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2001) who held ten experimental sessions based on the dictator game, usir
samples of subjects made up only of women and men. The results from thes
experiments seemed to show that on average women donate twice as much as v

The finding that women are more generous than men in the dictator gam
context was important for our experiments because the setting of this game
very similar to the one described here. Both the double-anonymous dictatc
game and the experiments reported in this paper share the characteristics of ri
removal, gender-related subject interactions, and the experimenter effect. /
already mentioned, the main difference between the two approaches is that tl
dictator game involves a one shot decision, while the puzzle game reported he
required the performance of a long sequence of decisions and therefore made
possible to observe the emergence of systematic behaviours.

It is important to underline that, despite their design differences, the main an
common purpose of all five experiments was to eliminate the component of direc
reciprocity in the form of both reward and risk of punishment. When individually
costly cooperative behaviour is directed towards subjects whose identities ai
unknown, and when it is undertaken without reward or in the absence of the ris
of being punished, it is likely to be altruistic behaviour in Sen’s sense of the term
The experiments described here made it possible to isolate a situation based
anonymity, costly cooperation, and absence of direct punishment.

The altruistic behaviour studied by means of the experiments discussed here
particularly important for analysis of organizational formulas and more in genera
for the design of income redistribution policies.

4. THE EXPERIMENTAL DESIGN
OF THE PUZZLE EXPERIMENT

The experiment analysed in what follows involved the construction of a puzzle
by four players who took turns to place the pieces in position. The players had t
place just one piece in each round of the game, and they had to comply with th
rule that the puzzle was to be completed by starting from the central triangles ar
working anticlockwise towards the outer parts of the design. The pattern of the
puzzle is shown irFig. 1.

The experiment continued until the entire puzzle had been completed. Differer
quantities of the various kinds of pieces were distributed among the players, s
that it might happen that a player was unable to contribute to the puzzle whe
it was his/her turn to make a move. Failure to make a move caused a delay |
completion of the game and affected the monetary prig&22) which was
distributed in equal parts among all the players at the end of the experiment. Mor
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Fig. 1. The Design of the Puzzle.

specifically, every missed turn reduced the amount of the final prize by a fixed
sum (€2.06). Because the rule on the division of the final prize stated that the
loss was to be equally divided among all the players, it follows that the individual
damage caused by failure to insert a piece was one-quarter of the sum subtractec
from the collective prize (about half a euro, more preci€€/515).

The experiment was conducted using computers. Each player saw the pattern
of the puzzle and the pieces in his/her possession on the screen but did not know
the number and composition of the pieces possessed by his/her partners. Fo
each round, the software showed the space in the puzzle pattern to be filled, anc
the player whose turn it was had to indicate with the mouse pointer the piece in
his/her possession to be inserted in the pattern. If the player did not have the piece
required, s/he clicked a button which told the other players that s/lhe would have
to miss his/her turn. The next player could insert one of his/her pieces instead
of the missing one, and in this way the final reward was not reduced. However,
the player who inserted a piece when it was not his/her turn incurred a penalty
(€1.03). Thus, by inserting an optional piece the “altruist” player suffered more
damage to his/her individual return than s/he obtained from sharing the common
prize without the reduction due to the lost piece (to be precise, s/h€ m58R). It
should also be pointed out that it was impossible to determine whether the choice
of behaving altruistically for the whole duration of the experiment would not
prove less advantageous — individually — than non-cooperative behaviour, not even
in the case in which a situation of close cooperation — choice of altruistic moves —
arose among all players. In fact, not knowing what pieces were possessed by the
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other players meant that there was a risk of being called upon to cooperate mut
more frequently than the others, thus generating a result which was collectivel
better but individually worse than that obtainable by opportunistic behaviour.

The four players sat at an equal number of computer screens together wil
other experimental subjects (depending on the session, the number of people
the computer room varied from 12 to 20), so that no player knew exactly with
whom s/he was playing and could count on remaining anonymous. Because
anonymity and the fact that nobody knew what pieces the other players possesst
it was not possible to enforce cooperative behaviour by punishing free riders
Likewise, if a player decided to cooperate by inserting his/her piece in the plac
of another player, s/he knew that s/he would incur a cost without being able f
count on any form of reciprocity, because s/he did not know the distribution of the
pieces among the players. Furthermore, a player who chose to cooperate col
not hope to obtain some form of solidaristic recompense for his/her sacrifice fron
the group as a whole because no one (including the experimenters for Exp2Al
Exp3Difl, Exp4Dif2, Exp5Wo and Exp6Me) ever knew that s/he had cooperated

The experiment thus made it possible to observe the onset of altruistic behaviol
in the absence of both the fear of being punished for non-cooperation and ¢
sympathy for the other players, who remained strictly anonymous.

5. ANALYSIS OF THE RESULTS

The subjects for the experiments were recruited by means of posters put up «
the bulletin boards of the Faculty of Economics of the University of Trento. At
the beginning of the experiment the subjects were given the list of instruction (se
Appendix). The instructions were also read out by a researcher at the beginnir
of each experimental session. The hypotheses underlying each change to t
experimental design were the following:

H1. Exp2An stricter anonymity= lower frequency of altruistic moves: control
on ExplBa.

H2. Exp3Difl and Exp4Dif2(b) differences in the starting endowment
feeling of disparities= greater frequency of altruistic moves by the “richer”
subjects: control respectively on Exp2An and on Exp4dif2(a).

H3. Exp5Wo use of only women as experimental subjectgreater frequency
of altruistic moves: control on Exp2An and Exp6Me.

The results from the experiment are giverTable 2 which shows the aggregate
frequency of the costly cooperation choices made by the participants in eac
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Table 2. Percentage Frequencies of Cooperative Moves.

ExplBa Grpl.l1 Grp2.1 Grp3.1 Grp4.1 Grp5.1

Grp. Averages 35.75 30 77.75 44.75 39

Tot. Average 45.45

Exp2An Grpl.2 Grp2.2 Grp3.2 Grp4.2 Grp5.2 Grp6.2
Grp. Averages 30 47.25 25 38.5 50.75 59.75
Tot. Average 41.87

Exp3Dif Grpl.3 Grp2.3 Grp3.3 Grp4.3 Grp5.3 Grp6.3
Grp. Averages 73 68 92.5 55.5 41.5 51

Tot. Average 63.58

Exp4Dif(a) Grpl.4a Grp2.4a Grp3.4a

Grp. Avrgs. 60 75 63.75

Tot. Avrg. 66.25

Exp4Dif(b) Grpl.4b Grp2.4b Grp3.4b

Grp. Averages 55.75 69.5 55.5

Tot. Average 60.25

Exp5Wo Grpl.5 Grp2.5 Grp3.5 Grp4.5 Grp5.5 Grp6.5
Grp. Averages 76 69.75 76.5 50.5 67.75 43.25
Tot. Average 63.96

Exp6Me Grpl.6 Grp2.6 Grp3.6 Grp4.6 Grp5.6 Grp6.6
Grp. Averages 76.75 80 89.25 49.25 62.75 67.5
Tot. Average 70.92

experiment The values are expressed in percentages: that is, each figure
expresses the number of times that a given player in a given group decided to help
one of the other players, obviously if s/he was able to do so.

The general average of altruistic moves in ExplBa is 45.45, while the
same average calculated for Exp2An is 41.87. The difference between the two
experimental sessions therefore seems to be quite small. A possible way to check
whether the difference between the averages of the two samples of subjects is
statistically significant is to compute a normal distribution test.

The test used was a maximum likelihood estinfatmased on the assumption
that a subject’s decision to cooperate or to defect was independent of the choices
made by the other participants because of the anonymity condition. We then
assumed that each individual choice — help; non help — was a Bernoullian, with
the values of the parametedefined over a1; A2 interval:

A2 = (61 — 62) £ 1.96 x 1/ Var(®1 — 62)

The results obtained by computing the test are summariséahite 3
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Table 3. Statistical Significance of Differences Between Groups.

Experiments 6 Values A1 A2 Statistical Significance of
Differences Between Groups

ExplBa— Exp2An 0.459459 —0.14177 0.05168 No
0.414414

Exp3Dif (rich) - 0.709091  —-0.26257 —0.01274 Yes

Exp3Dif (poor)

0.571429

Exp3Dif — Exp2An 0.63964 —0.31571 —0.13473 Yes
0.414414

Exp5Wo — Exp2An 0.63964  —0.31571 —0.13473 Yes
0.414414

Exp5Me — Exp2An 0.702702 —0.37668 —0.19988 Yes
0.414414

Exp5Wo — Exp5Me 0.63964  —0.15026 0.024137 No
0.702702

ExplBa (women) 0.586956 0.33390 0.005473 Yes

ExplBa (men) 0.417266

The# and the lambda values for Exp1Ba and for Exp2An show that there is nc
statistically significant difference between the results from the two experimenta
sessions, which means that an increase in the anonymity conditions does n
change the behaviours of the subjects in any important way.

It is also worth noting that, in both Exp1Ba and Exp2An, cooperating meant
deciding to pay a charge without any possibility of obtaining some form of
reciprocal aid, neither from the subject directly helped nor from the group as :
whole, because no player would ever know if someone had helped and who it he
been. In spite of this rather severe contextualisation, almost half of the possibl
altruistic moves were actually performed by the subjects in both the experiment:
The attitude towards ethical altruism — i.e. altruism without reciprocation —
therefore seemed to be quite pronounced.

The average frequency of altruistic moves recorded in Exp3Dif is 63.58, whick
seemingly confirms the first part of hypothesis H2: in fact, it is 21.7 points higher
than the average calculated for experiment Exp2An. By contrast, the averac
frequency of cooperative moves made by the experimental subjects in Exp4Dif(c
is lower than the average reported in the second round of this experiment:
session, i.e. the round with a different initial endowment — Exp4Dif(b).

This apparent incoherence between the results of the two experiment:
sessions with different initial endowments — Exp3Dif and Exp4Diafp— is a
consequence of the decision to use the same sample of subjects in Exp4i)if(a
Using the same sample of subjects, and assigning them the higher initial mone
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endowment at random, incurred the risk of giving the extra money to the subjects
who showed themselves to be the most altruistic in the first round. Giving more
money to those subjects who had already chosen always to cooperate meant reduc
ing the possibility of testing the role played by income disparities as an incentive
for altruism. In fact, it is evident frorTable 2that in Exp4Dif(b) 3 out of a total

of 6 “rich” subjects had always cooperated in Exp4Dif(a) and therefore could not
improve their degree of altruism. By contrast, a further 3 subjects who had always
cooperated in the first round were not chosen for the extra money in the second
round. It follows that the average number of altruistic moves decreased in the
second round because half of the “rich” subjects could not improve their degree of
altruism while all the “poor” ones could reduce their level of cooperation —and in
fact 50% of them did so.

For the sake of precision, it should also be pointed out that two “rich” subjects
—who produced a low level of cooperation in Exp4Dif(a) — decided even to reduce
their effort in the second round, despite the fact that they received the extra money.

The average percentage of altruistic moves, respectively for the “rich” and for
the “poor” subjects in Exp3Dif, are 70.5 and 56.67; values which are coherent
with the hypotheses assumed. Furthermore, the difference is significant. In fact,
the 6 values and the acceptance interval for the two sub-samples — the sub-sample
of the “rich” subjects and the sub-sample of the “poor” ones — show that the
difference between the propensities of the poor subjects and the rich ones to
cooperate is statistically significant. An analogous result is also obtained from
comparison between the valueshofomputed respectively for the whole sample
of subjects that participated in Exp3Dif and for the sample of subjects in Exp2An.
In this case too, the difference between the averages is statistically significant.

It should be stressed that, although the experimental subjects seemed to be
influenced by the initial money endowment, this did not completely eliminate
altruistic behaviour from the poor groupable 2— Exp3Dif and Exp4Dif(b) —
shows that 12 out of the total of 16 participants who had not received the initial
money endowment cooperated in more than 50% of the moves, and 5 of them
always cooperated. The existence of cooperative behaviour in the sub-sample of
the disadvantaged subjects confirms the “ethical” nature of the altruistic behaviour
observed. When a participant, even though s/he had been discriminated against
still decided to cooperate, it meant that s/he was behaving in accordance with
some psychological-ethical “built-in” mechanism which was context independent.

Checking for differences in the attitude towards altruism of women and men
requires comparison between the results from Exp5Wo and Exp6Me. From
preliminary analysis offable 2it seems that women are less altruistic than men
because the percentage of cooperative moves in the women sample is 63.96
while the same average computed for the sample made up by men is 70.92. More
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in general, it seems that the samples made up of subjects of the same sex disp
a more marked solidaristic attitude than do the mixed samples. This impressio
is confirmed when th@® values and the acceptance interval are computed for
Exp5Wo and Exp2An. Given the lambda values, there is a statistically significan
difference (95%) in the propensities to cooperate when the sample consisting on
of women is compared with the mixed sample. Women make 22% more altruisti
moves than do the subjects belonging to the mixed sample.

Similarly, also the theta values computed for Exp6Me and Exp2An and the
corresponding acceptance interwal— N2 point to the conclusion that the dif-
ference between the average propensities to make altruistic moves is statistica
significant. Conversely, the differences between Exp5Wo and Exp6Me are not st:
tistically significant, which may lead indicate that what matters is not the difference
between sexes but the fact that the subjects in the sample are of the same sex.

Summarising, it seems that some form of solidarity arises in groups comprisin
subjects of the same sex. On the other hand, women, when compared with men
a mixed group, display a greater propensity to cooperate. In fact, analysis of th
results from experiment Exp1Ba (which was the only mixed experiment with low
anonymity and therefore the only one that allowed identification of the sex of the
players) shows that the female participants cooperate on average in 58% of mov
while the male participants choose to cooperate only in 41.27% of total moves
On computing the theta values respectively for the females and for the male
and defining the confidence interval, it emerges that the difference is statisticall
significant.

More in general, and with regard only to the directly comparable experiments
— i.e. excluding Exp4Dif, which had too few subjects and was the only one tha
used the same subjects to test two experimental settings — one notes that 1
average frequency of altruistic moves made in the various experimental sessiol
is consistent with the hypotheses incorporated into the experimental design. Tt
highest values were reported in the experiments with subjects of the same s
and without initial income differentiation, closely followed by the experiment
that introduced income differentiation. It is also worth noting that the number
of subjects that decided always to cooperate is quite high (28 out of a total o
116 participants excluding Exp4Dif for the reasons just mentioned) and therefor
allows one to conclude that the general thesis put forward here is valid: namel
that altruism without reciprocation exists not only in a one-shot setting (like the
one used by the dictator game) but also in a repeated choices context.

Awareness of the existence of inequalities in the individual initial endowments
induced 7 “rich” subjects — plus another one who cooperated in 80% of the
moves — out of a total of 12, always to cooperate, while only 2 of the “poor”
subjects decided always to do so. These differences (which are statisticall



Fairness-Based Altruism and Redistribution 203

significant) apparently demonstrate that it should be easier to implement an
income redistribution policy — and less politically “expensive” — when people are
strongly aware that there are inequalities in society.

Analogously, the same awareness should act as an incentive for cooperation
within organisations. Consciousness that some members of the organisation are
disadvantaged — for example because they suffer from some form of physical or
mental handicap — can produce a positive feeling of solidarity which pushes the
other members towards altruistic behaviour. Note that this consideration is based
on a repeated choices experiment that allows one to state that altruistic behaviour
may be “stable,” i.e. that it is not circumscribed to a one shot decision.

6. THE OPINIONS OF THE
EXPERIMENTAL SUBJECTS

The results from the experiments discussed in the previous section seemingly
show the existence of individually costly cooperative behaviour sustained, not by
reciprocation mechanisms but by some form of psychological-ethical mechanism.
In other words, they seem to prove the existence of “pure altruists,” or of non-
egoistic behaviour in Sen’s sense.

The importance of ethical motives in determining altruistic behaviour is
confirmed by another empirical finding, this one based on the opinions of the
participants in the experiments.

In order to facilitate interpretation of the results of the experiments, after
each session the participants were asked to complete a questionnaire intende
to gather their opinions. The questionnaire consisted of a small set of questions
mainly focused on the problem of reciprocity: that is, it was designed to verify
whether the participants thought they could have somehow punished free-riding
behaviour. At the end of the four experiments, 60% of the participants thought
it was impossible to punish free-riding behaviour even if they had been informed
about the identity of the subject who decided not to cooperate. Consequently,
the majority of participants were convinced of the substantial unpunishability of
egoistic behaviour even if the anonymity condition were totally relaxed. It should
also be stressed that practically none of the subjects who thought that free riders
could be punished was able to explain how this could be accomplished in practice.
Moreover, the overwhelming majority of them also said that the punishment
would in any case affect the other players.

Regarding the specific motivations reported by the subjects who participated
in Exp3Dif, the majority (58%) of the “poor” ones declared that their decision to
cooperate had been influenced by the feeling that they were disadvantaged with
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respect to the others. On the other hand, the subjects in the “rich” sub-samp
were equally distributed between those who declared that they had not bee
pushed into greater cooperation by the feeling that they were luckier than th
others, and those who declared that they felt somehow encouraged to cooper:
by their higher initial endowment.

The large majority (83%) of Exp5Wo declared that their membership of a grouf
consisting only of women did not affect their attitude towards cooperation at all.
The same reply was given by the majority (79%) of the men who participatec
in Exp6Me. The opinions expressed by the participants in both the experiment:
sessions with only one sex contrast with the behaviours observed. The mo
plausible reason for this discrepancy is that people do not like to appear influence
by sex differences because there is some sort of generalised cultural agreem
that sex discrimination is “bad.”

In the majority of cases, the opinions gathered by the questionnaires seeming
support the conclusions drawn from the experiments; in particular they support th
hypothesis that altruistic choices were not influenced by the fear of being punishe
or by any positive return from the other participants.

7. CONCLUSIONS

Summarising the results from the puzzle experiment we may say that altruisr
without reciprocation is a quite common form of behaviour, not only in one shot
decision games (like the dictator game) but also in a repeated choices conte;
The extent of the effects produced by ethical altruism may be influenced by socic
economic variables like income inequalities and gender. Disparities in income
seem to generate a higher altruistic response from the richest subjects and a lov
level of cooperation from the poor ones. This means that the solidarity propensit
due to altruism — without reciprocation — is influenced by some broad form of
psychological sensitivity to fairness in wealth distribution.

The effects of gender are less clear, but two considerations can be made: t
firstis that women in mixed groups are more altruistic than men; the second is th:
awareness of belonging to a group made up of subjects of the same sex increa:
cooperation both for women and for men.

Onthe other hand it is worth emphasising that the tendency of women to be mot
altruistic than men is well known and has been analysed by the Gender Psycholo:
literature. Among the explanations suggested for this greater propensity of wome
towards altruism one of the more interesting is the evolutionary one. On this line o
analysis, women should be more oriented towards altruism because they are le
pushed to compete for mates than men are. Another evolutionary based explanati
is that women perform a crucial role in the care of children. The more altruistic &
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mother (towards her children) the better chances of survival her babies will have,
with the consequence that she will have the maximum number of offspring.

The results of the puzzle experiments yield normative indications both when
they are applied to organisations and when they are related to society as a
whole. The effects produced by ethical altruism on the degree of efficiency of an
organisation are quite obvious. Since this determinant of cooperative behaviour
is substantially independent from the specific context, it can be “injected” into
the organisation without a specific formal contract being necessary. Injecting
altruistic values into an organisation means looking for members — who may be
either individuals or other organisations as partners — that have ethical aims as
their main objective — e.g. volunteers, non profit foundations and organisations,
etc. Involving ethically motivated partners may increase the level of cooperation
within the organisation, and at the same time it may activate virtuous mechanisms
of imitation among the other members. The advantage of injecting bearers of
altruism, compared with more traditional instruments to promote productivity
and efficiency like money incentives defined by a formal contract, is that these
“altruistic holders” are substantially unaffected by the organisational context and
therefore are very useful in all cases where a organisation’s milieu has deteriorated.

Similarly, at the society level it might be interesting to consider the implications
of education in solidarity and cooperation for the political cost — degree of
legitimisation — of redistributive policies.

The recent evolution of national economic systems towards globalisation has
widened income gaps both within countries and among them. In many countries
the impact of globalisation and consumerism has caused a dramatic growth of
new forms of poverty characterised by a total lack of solidarity. A mechanical
interpretation of the law of market competition has increased the distances among
countries and among individuals. Where there were once bonds of solidarity
among the residents of the poorer countries, which helped prevent isolation and
social deprivation, there is now a sort of desert produced by uncritical imitation
of the lifestyles of the richer countries. From the experimental results discussed
here is possible to conclude that ethically grounded altruism exists, and that its
bearers may push the governments to produce new and more effective policies
against inequality and discrimination.

NOTES

1. The situation depicted here has some analogies with the discussion on the effects
produced by modifications of the marginal per capita returniselyard (1995a, bor a
review.

2. The double blind procedure adopted has similarities with the procedures developed
in Hoffman et al. (1994)It is described in the instructions given in the appendix.
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3. A more detailed table with the individual data is giverAippendix B
4. A detailed description of the test used is give\ppendix C
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APPENDIX A
Instructions Given to the Participants

You are about to take part in an experiment intended to study the behaviour ¢
people when they cooperate.

Each of you will belong to a group of 4 players chosen at random by computer
No player will know who the other members of his/her group are. Communicatior
will take place solely via your computer screen.

The experiment consists of completing a puzzle of 120 pieces in as few move
as possible. The pieces divide into 11 types which differ by colour and shape. Th
number of pieces allocated to each player are shown at the bottom of the scree
The numbers written beneath each piece state how many pieces of that type ¢
available to each player.

Puzzie

Messaggi

Id

Messaggi

A-BK.BILAA
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The puzzle must be assembled following a fixed sequence. The puzzle can be
divided into 5 sub-puzzles and it must be assembled in the following order:

* the central octagon;

* the square with the octagon at its centre;
the first frame of the square;

* the frame of the first frame;

* the frame of the second frame.

Each sub-puzzle is assembled anticlockwise by means of the computer.

Each group has aninitial accoun®®1.20. Every move in excess of the minimum
of 120 moves necessary to complete the puzzle will entail the deducti&? of
from the group’s account, which will be divided equally among the 4 players at
the end of the experiment.

Each player in turn inserts the right piece in the corresponding area of the puzzle
grid. If the player does not have this piece, s/he misses his/her turn and the next
player receives a request for help. At this point s/he may choose between the two
following alternatives:

¢ Help the previous player and put the piece in its place on the grid. In this case
the person that has helped must pay a penalyDivhich will be deduced from
his/her final personal reward. This action counts as 1 move, so that the player
prevents< 2 being deducted from the group’s account.

* Not help the previous player. In this case the player inserts the requisite piece
in the puzzle grid, only when is her/his time to play. This behaviour counts as 2
moves. This means that the minimum number of moves necessary to complete
the puzzle increase€?2 are deducted from the group’s account.

It may happen that the next player does not have the requisite piece either. In this
case, s/he passes the turn to the next player by clicking on the “pass” button.

To sum up, the final amount of the group’s account is calculating by deducting
€2 from the initial €120 every time a player does not help the previous player
who does not have the piece required. This account is then divided equally among
the four players in the group. Deducted from the individual account€aréor
every time that a player has helped the previous player.

Payment Rules

Before beginning the experiment, you should randomly take a sealed envelope
containing your code and your game number. These you should write in the boxes
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and then click on the “begin the experiment” button. In this way total anonymity
is guaranteed also with respect to the experimenters.

You should keep your code and number sheet with care, without showing it tc
anyone.

At the end of the experiment, you will go in a room where there are a numbe
of sealed envelopes equal to the number of participants in the experiment. The
envelopes are labelled with the codes and numbers of the participants, and th
contain the rewards.

At this point, each of you will enter the room one by one and take her/his
envelope. You will go back to the common room and wait until all the participants
have taken their envelopes.

If someone does not find her/his envelope, or if any kind of irregularity occurs,
the experimenters will ask you to show your number-code sheet in order to verif
that everybody has taken the right envelope.

APPENDIX B
The Individual Patterns of Co-operation

Table B.1 shows the frequency of the costly cooperation choices made by the pal
ticipants in each experiment. More specifically, for each experiment the identitie
of the players are given in the rows, while the figures in the columns refer to the
groups of four players which made up each experimental sample. Fabie 2

the values are expressed in percentages.

APPENDIX C

The Statistical Test of Independence

The experimental subjects’ decisions have the following distribution:
fx) = 01— 01 0e(0,1) xe{0,1} (C.1)

From (C.1) it follows that each experimental session is a random sample witl
n samplings from a Bernoullian. Therefore the maximum likelihood estimator is
given by:

0=>x (C.2)



TableB.1. Percentage Frequencies of Cooperative Moves.

ExplBa
Player
Gl1.1
G2.1.1
G3.1.1
G4.1.1
Grp. Avrgs.
Tot. Avrg.

Exp2An
Player
G1.1.2
G2.1.2
G3.1.2
G4.1.2
Grp. Avrgs.
Tot. Avrg.

Exp3Dif
Player
G1.1.3(R)
G2.1.3(P)
G3.1.3(R)
G4.1.3(P)
Grp. Averg.
Tot. Avrg.

Grpl.l1
89

44

10

0
35.75
45.45

Grpl.2
44

33

10

33

30
41.87

Grpl.3
100
56

80

56

73
63,58

Player
Gl21
G2.2.1
G3.2.1
G4.2.1

Player
Gl.2.2
G2.2.2
G3.2.2
G4.2.2

Player

G1.2.3(R)
G2.2.3(P)
G3.2.3(P)
G4.2.3(R)

Grp2.1
100
0
20
0
30

Grp2.2
100

78
47.25

Grp2.3
100
100
50
22

68

Player
G1.3.1
G23.1
G3.3.1
G4.3.1

Player
G1.3.2
G2.3.2
G3.3.2
G4.3.2

Player

G1.3.3(R)
G2.3.3(R)
G3.3.3(P)
G4.3.3(P)

R = player with extra reward B player without extra reward

Exp4Dif(a)
Player
Gl.l4a
G2.1.4a

Grpl.4a

100
40

Player
Gl.2.4a
G2.2.4a

Grp2.4a

22
78

Player
Gl.3.4a
G2.3.4a

Grp3.1
100
33
100
78
77.75

Grp3.2
67
0
0
33
25

Grp3.3
100
100
70

100

92,5

Grp3.4a
33
22

Player Grp4.1
Gl4.1 78
G24.1 0
G3.4.1 90
G4.4.1 11

44.75

Player Grp4.2
G1.4.2 0
G2.4.2 44
G3.4.2 10
G4.4.2 100

38.5

Player Grp4.3

Gl43(R) 11

G2.43(P) 11

G3.4.3(P) 100

G4.43(R) 100

55,5

Player Grp5.1
Gl15.1 0
G25.1 0
G35.1 100
G4.5.1 56
39
Player Grp5.2
G1.5.2 0
G2.5.2 67
G3.5.2 80
G4.5.2 56
50.75
Player Grp5.3
G1.5.3(P) 33
G253(P) O
G3.5.3(R) 100
G4.53(R) 33
41,5

g
5
@
n
@
oy}
QD
%]
®
o
>
c
s
3
Q
>
o
Player Grp6r2
G16.2 o &
G2.6.2 100 ‘;”.
G3.6.2 50 g
G4.6.2 89 g-
59.75 S
Player Grp6.3
G1.6.3(R) ©
G2.6.3(P) 44
G3.6.3(P) 60
G4.6.3(R) 100
51

TT¢C



TableB.1. (Continued N
N

G3.1.4a 100 G3.2.4a 100 G3.3.4a 100
G4.1.4a 0 G4.2.4a 100 G4.3.4a 100
Grp. Avrgs. 60 75 63.75
Tot. Avrg. 66.25
Exp4Dif(b)
Player Grpl.4db  Player Grp2.4b  Player Grp3.4b
G1.1.4b(R) 100 G1.2.4b(R) O G1.3.4b(R) 22
G2.1.4b(P) 22 G2.2.4b(P) 78 G2.3.4b(P) O
G3.1.4b(P) 90 G3.2.4b(P) 100 G3.3.4b(P) 100
G4.1.4b(R) 11 G4.2.4b(R) 100 G4.3.4b(R) 100
Grp. Avrgs. 55.75 69.5 55.5
Tot. Avrg. 60.25
R = player with extra reward B player without extra reward
Exp5Wo
Player Grpl.5 Player Grp2.5 Player Grp3.5 Player Grp4.5  Player Grp5.5  Player Grp6.5
G1.15 78 Gl1.2.5 78 G1.35 100 G145 56 G155 89 G1.6.5 100
G2.1.5 67 G2.25 11 G2.35 78 G245 O G255 56 G265 O
G3.1.5 70 G3.2.5 90 G3.35 50 G3.45 90 G355 70 G3.6.5 40
G4.1.5 89 G4.2.5 100 G4.3.5 78 G445 56 G455 56 G4.65 33
Grp. Avrgs. 76 69.75 76.5 50.5 67.75 43.25
Tot. Avrg. 63.96
Exp6Me
Player Grpl.6 Player Grp2.6 Player Grp3.6 Player Grp4.6  Player Grp5.6  Player Grpq_ﬁ
G1.1.6 67 Gl1.2.6 100 G1.3.6 100 G146 56 G156 100 G1.6.6 100 C
G2.1.6 100 G2.2.6 100 G2.3.6 67 G24.6 100 G256 11 G266 56 @
G3.1.6 40 G3.2.6 20 G3.3.6 90 G3.46 30 G356 40 G366 70 =
G4.1.6 100 G4.2.6 100 G4.3.6 100 G446 11 G4.5.6 100 G4.6.6 44 3
Grp. Avrgs. 76,75 80 89,25 49,25 62,75 675 O
Tot. Avrg. 70,92 %
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The maximum likelihood estimator of a Bernoullian random variable, of parameter
0, has a distribution which can be approximated by a normal distribution. There-
fore the difference between the parameters computed for different groups has the
following distribution:

A ~ s 01(1—106 6o(1—6
01— 02 —>OON<61—92 1(I’]1 1)+ 2(ﬂ2 2)> (C.3)

From (C.3) is possible to compute the 95% confidence interval:

A2 = (él — 62) + 1.96 x \/Var(él — 62) (C.9)

Falling within the interval defined by (C.4) are 95% of the values of the difference
between the estimators. Therefore, if this interval does not include zero, one can
state that the attitude towards cooperation within each couple of groups is different
with 95% significance. This means defining an acceptance-rejection zone for the
following system of hypotheses:

Hp: 01 =062
Hy 101 # 62

Which means that the null hypothesis is rejecteddf O.1; \2).






INEQUALITY AND PROCEDURAL
FAIRNESS IN A MONEY-BURNING
AND STEALING EXPERIMENT

Daniel John Zizzo

ABSTRACT

This paper pesents theasults of an experiment where an unequal wealth
distribution was created and then subjects could act to change this wealth
distribution. Subjects received money by betting and possibly by arbitrary
(“undeserved”) gifts; they could then pay to reduce, redistribute and, in
half of the sessions, steal money from others. The experimental results are
incompatible with some standard models of interdependent preferences.
Over 80% of redistributors were rank egalitarian, but how subjects perceived
the problem significantly affected their redistribution activity: perceptions of
fairness were not simply a matter of relative payoff, and changed according
to whether a subject was undeservedly advantaged or otherwise.

1. INTRODUCTION

This paper describes the results of an experiment on the economics of inequality
and procedural fairness. Models with interdependent preferences (such as altruism
envy and inequality aversion) make predictions on what distributional outcomes
agents prefer for themselves and other agents. Interdependent preferences hav
been incorporated in rational choice models to explain a variety of empirical
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anomalies, for example in relation to consumption and wage determinBtiamk,
1989, and public goods contributiorOfferman et al., 1996 Various policy
implications derive from the idea of interdependent preferences, for example fc
tax determinationKrank, 1997 or the relative importance of unemployment and
growth as policy goals@swald, 199Y.

There are many different theories of preferences over distributional outcome:
In addition, evidence exists suggesting that how a decision problem is perceive
(categorized) matters in determining behaviour apparently driven by interdeper
dent preferences. For example, in deciding how much to contribute to a publi
good, it matters whether a “cooperative” or “entrepreneur business-strateg
frame” has been inducedE|iott et al., 1998. It matters whether an agent is
perceived as deserving a bigger share of the cake being bargaineddfrgan
et al., 1994 agents care about the procedure by which earnings are obtained, i.f
they care about procedural fairness. The evidence from dictator games (where t
dictator chooses how to split the cake and the other “player” has no say) show
that the dictator will give more if she believes the recipient is deserving a gift
(Eckel & Grossman, 1996@nd less if she believes she has “earned” the money
she hasTodd, 200): procedural fairness cuts both ways.

In the experiment presented in this paper, subjects received money by bettir
and possibly by an arbitrary allocation procedure that induced changes in th
perceptions of procedural fairness. By paying a price, they could then eliminat
("burn”) and redistribute money (including their own) and, in about half of
the sessions, steal money from others. Only one decision was made, and it w
the final decision in the experiment, to avoid reputational considerations. There
fore, strictly speaking, only short run behavior was under study (although practic
was provided). With this qualification, the experiment made two contributions.
First, it provided a new setting to verify that agents care about distributional
outcomes and procedural fairness against the null hypothesis of self-interes
Second, it verified the explanatory power of competing hypotheses concernin
interdependent preferences and the distribution of interdependent preferences
the population.

We found that the observed redistribution patterns were incompatible with
self-interest, pure or impure envy or altruism, and Levine’s (1998)erman
et al’s (1996 andCharness and Rabin’s (200distributions of preference types.
Over 80% of the subjects engaging in redistribution activity were rank egalitarian
they cared about reducing the scores of richer subjects at least as much
more than the poorer ones. This result supports models of distributional fairnes
that make subjects care about the others’ individual payoffs (hgrness &
Rabin, 20020r a non-linear version dfehr & Schmidt, 1999ut notBolton &
Ockenfels, 2000 although these also are not without problems.
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How subjects perceived (categorized) the problem, especially in relationship to
the fairness of the procedure, significantly affected their redistribution activity. For
example, almost half of the advantaged subjects in the Stealing condition could
be classified as self-interested when the procedure was unfair, but none otherwise

Section Ipresents the experimental hypotheses and deSiggtion 2analyzes
the resultsSection 3discusses some possible limitations of the dessgttion 4
concludes.

2. THE EXPERIMENT: HYPOTHESES
AND DESCRIPTION

2.1. Introduction and Hypotheses

In each session (typically) four subjects participated first to a betting and then
to a redistribution stage. The betting stage was instrumental to the creation of
an unequal wealth distribution. In addition, both during the betting stage and at
the start of the redistribution stage, in half of the conditions (the “Non Desert,”
nD, condition) additional money was publicly given to some subjects according
to some arbitrary criterion, discussed below. In the D (“Desert”) condition prizes
based on performance were assigned to make the wealth distribution roughly as
unequal, or at least as an unequal, as in the nD conditions; this is motivated below.

At a fixed cost of 10% of one’s own initial gains, the redistribution stage
allowed both for redistribution (also to oneself in the “Stealing,” S, condition) and
for “burning” (elimination) of anyone’s earnings. Practice took place before both
stages, and a short questionnaire was administered in the end, before payment t
subjects. Apart from the questionnaire, the experiment was fully computerized.
Strict anonymity was preserved throughout, and the final decision was one-shot
(so no issue of reputation was involved).

The experiment used a2 2 factorial design crossing the arbitrary assignment
of additional money (the Desert factor) with the possibility of stealing (the
Stealing factor). However, it is also useful to consider whether a subject was
“advantaged” (whether by prizes or arbitrary additional endowments) or not
(A/nA). So there were eight possible combinations of Advantage (A/nA), Stealing
(S if allowed, nS if not allowed) and Desert (D if Desert, nD if Non Desert).
The experimental design enables to differentiate clearly between advantaged
and disadvantaged subjects, and to state predictions about the effect of wealth a
predictions about the effect of advantege.

The experimental instructions are reproduced in the appendix: they are similar
to those published iZizzo and Oswald (2001)The differences between that
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experiment and the one described in this paper concerned: (1) a different pricin
system; (2) the constant presence of arbitrary assignments of additional money
the Zizzo and Oswald experiment (i.e. procedural fairness was not manipulate
across conditions); (3) the possibility only of burning in that experiment.

We can now formulate hypotheses concerning the outcome of the redistributio
stage® a compact summary is presentediable 1

HO (Pure Self-Interest)Self-interested subjects should do nothing in the nS
condition (since it is costly) and steal everything from everybody else in the S
condition. Even if there are “trembles” out of these dominant strategies, they
should be statistically of the same magnitude across conditions. The Dese
manipulation should not matter.

We now analyze specific predictions of standard hypotheses on interdepende
preferences, summarized under H2 through H5. A common prediction will ther
be described and contrasted to H6.

H1 (Pure Envy) Since stealing brings about a greater relative advantage thai
burning, in the S conditions envious subjects should steal everything and bur
nothing, exactly as for self-interested subjects. In the nS conditions, either sul
jects are not envious enough to incur the cost of burning or, if they are, they ar
best off burning everything of everybody else.

H2 (Pure Altruism) Purely altruistic subjects should not steal and burn. They
might redistribute some of their own gains, though this is costly more than one
to-one due to the fixed price of activity and, in addition, there is a free riding
problem. Assuming that altruistic giving is a normal good, we would expect
more redistribution from wealthy, typically advantaged subjects.

H3 (Distributional Preferences)While the experimental design allows sharp
predictions for pure altruism and envy, this is less so for distributional pref-
erences such as inequality aversion. Here expectations are crucial, as subje
would like to tailor their activity on the basis of what others will do. We may
be tempted to think that poor, typically disadvantaged subjects should engac
in proportionally larger burning and stealing than the rich, typically advantagec
subjectst However, if advantaged subjects think that the others will make them
poor, it is unclear that they should engage in less activity. Testable prediction
exist:

(3.1) inBolton and Ockenfels (2000)he agent cares only about preserving
her relative standing, i.e. having an equal share of payoff herself — not
directly, on the other players’ payoffs;



Table 1. Experimental Hypotheses.

Experimental Hypotheses Some General Predictions Desert Rank Egalitarianism
Main Interaction
Effect  Effect

HO: Pure self-interest Steal all when feasible, 0 AR when not feasible: 3B No No Not consisteft

H1: Pure envy Steal all when feasible (SB1), otherwise burn all (SB= No No Not consistent

0; this assumes fixed price low enough, else burn 0)

H2: Pure altruism Give, do not steal or burn; if giving is a normal good, No No Not consistent
wealthier subjects give more
H3: Distributional preferences
Bolton and Ockenfels (1999) May steal some when feasible No No Not con8istent
Non-linear version oFehr May steal some when feasible No No Predicted
and Schmidt (1999)
H4: Warm glow or cold frisson Give or not steal a fiXe¥ across condition (SB constant); No No Not consistent
never burn
H5: Distributions of preferences in population
Andreoni and Miller (1998) 34-35% inequality averse, 43-44% self-interested£SB ~ No No Not consistefit
0.43-0.44), 10% fully altruistic
Charness and Rabin (2002) 70% quasi-Leontief, 20% inequality averse, 10% envious No No Predicted for inequality averse
(SB=0-0.1) subjects
Levine (1998) About 70% self-interested or envious, should steal all whenNo No Predicted for quasi-Leontief
feasible (SB> 0.7) and inequality averse subjects
Offerman et al. (1996) 65% self-interested, 27% altruists, 1% envious (B No No Not consistefit
0.65-0.66)
H6: Categorization effects
Desert (and Reciprocity) May steal some when feasible, SB may be variable Yes Yes No specific prediction

Note: SB: Self-interest Boundary.

aA “ceiling effect” bias may predict a spurious rank egalitarian correlation (wealthier people have more wealth to be stolen or burnt).
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(3.2) in Charness and Rabin (2002hd a non-linear version dfehr and
Schmidt's (1999)inequality version model, agents care about the dis-
tribution of earnings among all playetsis a result, we would expect that
subjects who are ranked higher in terms of their wealth are made poore
to a greater, or at least to a non-smaller, extent. In other words, we shoul
expectrank egalitarianbehavior.

H4 (Warm Glow or Cold Frisson)In the S condition, the average amounts (of
the sum of the other players’ scores) left unstolen should be the same acro
(D/nD) conditions, and equal to sorki#, out of a “warm glow” or “cold frisson”
from not stealing. We would also expect that higher ranked subjects be not mac
object of more burning and stealing. We would obviously not expect any burning
out of altruism, and, once again, the D manipulation should not matter.

H5 (Distributions of interdependent preferences in the populati@ijferent
people may have different preferences: there may be preference heterogene
in the population. It is easy to think of between-subjects combinations of the
above factors allowing fitted to explain intermediate patterns in the data. Unde
H5 we catalogue a few of the distributions of interdependent preferences th:
have been estimated in the recent literature:

(5.1) Levine (1998)includes a role for intentions in determining how nice an
agentis (the nicer you are, the nicer | am), and has a heterogeneous prefe
ence distribution that makes the model consistent with its data. According
to his distribution, some 70% of the population is self-interested or en-
vious, and even more (some 86%) behave as such. Being conservativ
we expect stealing of everything (when possible) by at least 70-75% o
the population. Furthermore, no non-trivial rank egalitarian behavior is
predicted®

(5.2) Onthe basis of an allocation tagigdreoni and Miller (1998%uggested
a different type of distribution: they classified 34—35% of their sample as
having a “Leontief utility function” (min [own, other’s utility]). 43—-44%
was considered “selfish,” and 21-22% purely altruistic with weight 1 on
the other’s utility. Non-trivial rank egalitarian behavior can be predicted
in relation to the Leontief subjects.

(5.3) Charness and Rabin (2002pnjectured that about 70% of the popula-
tion have preferences similar to “Leontief utility functions” (what they
label “quasi-maximin preferences”), 20% are characterized by inequality
aversion (their “difference aversion”) and 10% are envious (their “com-
petitive preferences”). Itis an interesting feature of their distribution that
there are no purely self-interested agents. Quasi-Leontief and inequalit
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averse subjects can be predicted to display non-trivial rank egalitarian
behavior.

(5.4) Offerman etal. (199@)ypothesized still another, and rather different, dis-
tribution of types. According to their computations, 65% of the subjects
are self-interested, 27% altruists, only 1% envious, and 6% choose at ran-
dom. No non-trivial systematic rank egalitarian behavior is to be expected.

H2-H5 (The Role of Desert)A prediction concerning standard hypotheses on
interdependent preferences, such as H2 through H5, is that the Desert manipu-
lation should not matter to them, or at most should act in the opposite direction
to that of the concerns about procedural justice which will be discussed in the
context of H6. This is because we made sure that in the D condition earnings
were (at least) as unequal as in the nD condition. The point value for the vari-
ance in the nD condition was higher than that in the D condition, suggesting
that, if anything, more H2—H5 redistribution activity should take place in the D
condition relative to the nD condition. As we shall see, however, this is strongly
falsified by the data. In practice, we have no reason to believe that inequality
was significantly different between the D and nD condition: ifaast for the
equality of the variances of the scores at the start of the redistribution stage in
the D vs. the nD condition is insignificarf (= 1.336,P > 0.1). This being the
case, a common prediction of H2 through H5 is that Desert should not matter,
nor should it interact with other factofs.

H1 through H5 summarize various predictions from rational choice models.
As such they differ from:

H6 (Categorization Effects)When we talk about how agents perceive a decision
problem, we are talking about how thegtegorizét. In general, categorization

of X is how an agent represen¥s(Smith, 1993. In relation to interdepen-
dent behaviorZizzo and Oswald (200istinguished three logical steps in the
categorization process that produces interdependent behéiastherwise).
These are: (a) thperceptionof the decision problem, such as the definition of
the material payoff structure or of one’s own position in the game; an implica-
tion of this may be considered (b) tipeiming (i.e. activation) of one or more
categories specifically relevant to address decision problems that may involve
interdependent preferences (let us label them as “social categories” as a short-
cut); the outcome will be (c) thactivationof interdependent preferences and
production of behavior.

In the case of our experiment, subjects may, because of the existence of the
advantage, perceive the game differently according to the experimental condition.
This different game perception implies that subjects may prime differently two
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social categories, one based on desert and one on reciprocity. Desert may img
greater burning/stealing/redistribution activity in the nD than in the D condition;
reciprocity might imply that, in the nD condition, A subjects may feel entitled

to reciprocate and burn/steal more, out of the fear of being burnt/robbed more
Thus, H6 predicts that we should expect greater redistribution activity in nD
compared to D conditions, and that interactions between different factors ma
be present.

Let SB (= “Self-interest Boundary”) be the proportion of subjects doing
nothing in the nS conditions (i.e. not sacrificing 10% of their own initial earnings),
and refraining from stealing an amount equal to at least 10% of their own earning
in the S condition. We call this proportion “Self-interest Boundary,” because
it yields an upper bound to the proportion of subjects who are self-interestec
even assuming some limited trembling. Some tight predictions can be mad
based on the values of SB. According to HO, SR across conditions. If H1
(pure envy), we should have SB1 in the S condition and SB: 0 in the nS
condition.Levine’s (1998 istribution would predict SB> 0.7 in the S condition,
and Charness and Rabin (2003B = 0.1 (0) depending on whether stealing
is allowed (or not). Furthermore, according to H1-H5, SB should not change
according to the Desert factor or any interaction of this with other factors.

2.2. Detailed Description

The experiment was performed in Oxford between June 23 and July 1, 1998. G
sessions of 4 subjects were planned, but (due to no show-ups and a compu
breakdown at the start of a session) five sessions were run with three sdbject:
Since three of these sessions were in a particular experimental condition (Dese
and Stealing allowed), an extra session (with 4 subjects) was run in this conditior
Therefore, the final number of sessions was 33, and the sample size was
127 subjects. Subjects were mostly students. They could participate in on
session only.

The experimental currency was the “doblon.” Each doblon was convertible
at the end of the experiment in U.K. pounds at the rate of 0.6 pence for doblor
Not considering the redistribution stage, where gains could only be reduced, th
average gains were designed to be between 1000 and 1800 doblons (i.e. betwee
and 10.8 pounds). However, as we shall see below, in about half of the sessions t
possibility of “stealing” (redistributing other people’s money to oneself) provided
achance to increase one’s own earnings substantially in the redistribution stage,
an average 22 pounds or more. Subjects got 3 pounds for participation, in additic
to any other earnings. The overall experiment lasted 45 minutes on average.
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Every effort was made to ensure anonymity among players. The possibility
of two subjects knowing each other was minimised in a variety of ways (for
example, undergraduates from the same Oxford college were not paired). Subjects
were seated as soon as they arrived, and screens prevented view among them. ,
player number (1, 2, 3 or 4) corresponded to each seat, and seats were assigne
according to the alphabetical order of the participants.

The experiment presented four stages: a practice stage, a betting stage, @
redistribution stage (starting with further practice), and a payment stage. The
wording of the instructions was neutral (words such as “burning” or “stealing”
were not used). Instructions for each stage were provided at the start, and only at
the start, of the stage (so, for example, subjects did not know the instructions for
the redistribution stage until they had completed the betting stage).

2.2.1. Practice Stage

In each of the ten rounds of the practice stage, players received 100 doblons, anc
had to choose how much of the 100 doblons to bet (i.e. a number between 0 and
100). The computer then randomly generated a number between 1 fad 3vas
drawn, subjects kept the original amount (100) and gained twice the amount they
had bet. 1a 2 or 3were drawn, they lost the amount they had bet. The amounts
gained in the practice stage did not count towards final actual gains.

2.2.2. Betting Stage

The betting stage was identical to the practice stage except for two things: (1) the
scores of all players (labelled as 1, 2, 3 and, if any, 4) were displayed on each
screen and updated at the end of each round; (2) in the nD condition, players 1
and 2 — chosen as such only because of alphabetical priority — were assigned (anc
could bet up to) 130 doblons each round rather than'@®d this was common
knowledge; in the D condition, subjects were told that the two top edrhats

the end of the stage (e.g. after the 10th round) would gain a prize of 30% of their
current earnings- 500 doblons.

2.2.3. Practice and Redistribution Stage
In the nD condition, players 1 and 2 were given an additional gift of 500 doblons
at the start of the following stage. The kind of computer display faced by subjects
is illustrated inFig. 1

Subjects were shown a grid displaying, from left to right: (a) red cells with the
initial scores of all players, and the endowment each player had received (e.g. 1800
for advantaged, non deserving — A, nD — subjects); (b) green cells in which they
could put numbers to eliminate earnings of any player; (c) blue cells in which they
could put numbers to redistribute earnings from the player on the row of the grid
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RANSFER THE FOLLOWING AMOUNT IN
[DOBLONS FROM PLAYER ON THE ROW

IMSTRUCTIONS/HELP SCREEN %9 (chck Help to get next screen). ou are l:)la.),.er -I

ASE TAKE YOUR FINAL DECISION WITH CARE: Both your and
the other people's winnmngs depend on such decision

[To make a more careful chowe, we encourage you agam to try out vanous

\ and use View to see what would happen as the outcome of your

actaty.
[This 15 the [ast screen of mstructions, and once you chck help agam you'll be

able to actually start working However, feel free to browse your way through
the mstructions screens again at any time,

RANSFER THE FOLLOWING AMOUNT IN
(DOBLONS FROM PLAYER ON THE ROW

STRUCTIONS/HELP SCREEN %9 (chck Help to get next screen).

You are Player 1

ASE TAKE YOUR FINAL DECISICN WITH CARE Both your and
the other people’s winnings depend on such decision
ITo make a more careful chaice, we encourage you agam to fry out vanous
combmatons and use View to see what would happen as the outcome of your
actity

[This 15 the last screen of mstruchions, and once you chck help again you'll be
able to actually start worlang: However, feel free to browse your way through
the mstruchions screens again at any time

Fig. 1. Screens from the Redistribution Stafy@te: The computer displays on the top and
the bottom of the page refer to the Stealing and the Non Stealing conditions, respectivel;
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to the player on the column of the grid (including to oneself in the S conditions);
(d) red cells listing the scores of each player after any activity of the subject
(but not that of the other subjects). A button called “View” was provided on the
screen. By putting numbers in the various cells and clicking View, subjects could
make practice. They could see column d updated with what would happen as the
aggregate outcome of those numbers, without making any real decision. Subjects
were actively encouraged (both in the written instructions and with a verbal
reminder) to do practice (for at least ten minutes in the verbal reminder), by putting
various combinations of numbers and clicking View, to get a grasp of what they
could do. Most subjects appeared to follow the advice. When subjects were happy
with their decisions, they could follow a step-by-step procedure to make their
final decision.

When everyone had made their decisions for the redistribution stage, a
computer calculated the gains of each subject as her initial gains plus the sum
of the activities made by each player. If the final balance was negative, it was
automatically increased to'8.

Payment StageThe final score of each player was displayed on her computer
screen only. Subjects were asked to fill a short questionnaire that asked for basic
guestions such as the motivation behind their choices, and which indirectly
verified the subjects’ understanding of the experiment. They were then asked to
sign a pledge of confidence on the content of the experiment plus a receipt, and
were paid their earnings, if any, plus the 3 pounds for participation. Players were
paid one at a time, in an order designed to ensure that a subject walking out of the
room could not see or be seen by the others. They were asked to stay seated unti
paid. The mean payment in the experiment was 13.35 pounds; payments rangec
between 3 and 37.11 pounds.

3. RESULTS

Table 2contains a compact summary of the experimental results.

3.1. Evaluation of HO

Figure 2displays the average proportion of redistribution made across conditions,
as a fraction of the scores of each player.

Stealing is substantial when it is allowed, but always much lower than 100%.
It is unlikely to be motivated only by self-interest, since, when we move from
an S to a corresponding nS condition, burning regularly increases: the burning
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Table 2. Experimental Results.

Experimental Hypotheses General Fit with Evidence Evidence
on Desert
HO: Pure self-interest Steal substantial but lower than 100%; burningUnexplained
an imperfect substitute for stealing, SB1 and
variable
H1: Pure envy Steal substantial but lower than 100%; when Unexplained
staling not allowed, only 2 subjects burnt all
H2: Pure altruism Burning and stealing too high; wealthier subjectdnexplained
do not give more; rank egalitarianism not
explained
H3: Distributional preferences
Bolton and Ockenfels (1999)  Rank egalitarianism not explained Unexplained
Non-linear version ofFehr Rank egalitarianism predicted Unexplained

and Schmidt (1999)

H4: Warm glow or cold frisson Burning and stealing substantial, and variable Unexplained
across conditions; rank egalitarianism not
explained

H5: Distributions of preferences in population
Andreoni and Miller (1998)  Rank egalitarianism predicted for 34—35% of theUnexplained
population; observed SB roughly compatible,
though too much variable across conditions
Charness and Rabin (2002) Rank egalitarianism predicted; observed SB is Unexplained
too high in 7 conditions out of 8

Levine (1998) Rank egalitarianism not predicted; observed SB Unexplained
is too low
Offerman et al. (1996) Burning and stealing too high Unexplained

H6: Categorization effects
Desert (and Reciprocity) SB variable, interaction effect exists Predicted

Note: SB: Self-interest Boundary.

ratio is only 8% when stealing is allowed, but jumps to an average 20.20% in th
nS condition. Since burning appears an (imperfect) substitute for stealing, son
stealing is likely to be motivated by negative interdependeRiceire 2appears to
show a lack of predictive power by the self-interest hypothésgure 3displays
the SB across conditions and confirms this impression: in one condition the S|
is about 46%, in six it is in the 10—25% range, in one it is equal to 0%.

However, in going to more formal statistical testing, we may be wary of data
that include the answers of subjects who misunderstood the instructions. Perhaj
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4"
Other Redistrib.
29 Ratio
Average
Redistribution -Sicaliug Ratio
Ratio
0 J -Buming Ratio

A nA, A nA ,, A nA, A nA,
nD, S nD, nS D,S D, nS
Experimental Condition

Fig. 2. Redistribution Activity for Each Experimental Condition, Full Sampete: Av-
erage Redistribution Ratio (ARR) for each experimental condition (full sampie 127).
ARR is the sum of the burning, stealing and other redistribution ratio for each subject. The
burning ratio is equal to the amount burnt by a player divided by the sum of the scores of the
other players in the session, and similarly for the stealing and the other redistribution ratios.
Experimental conditions: A, nD, S Advantaged, Non Desert, Stealing; nA, nD=SNot
Advantaged, Non Desert, Stealing; A, nD, aSAdvantaged, Non Desert, Not Stealing;
nA, nD, nS= Not Advantaged, Non Desert, Not Stealing; A, D=SAdvantaged, Desert,
Stealing; nA, D, S= Not Advantaged, Desert, Stealing; A, D, eSAdvantaged, Desert,

Not Stealing; nA, D, nS= Not Advantaged, Desert, Not Stealing.

eliminating them, the self-interest hypothesis can be rescued. We can use the
guestionnaires to weed out people whose answers show imperfect understanding
of the game they were playing. This removes 19 subjects, so the final testing
sample i = 108.Figures 4 and Slisplay the data for the restricted sample.

HO fares no better under= 108 than it does otherwise. A nonparametric sign
test rejects the hypothesis that SB1 at P < 0.0005 (Z = 8.307). H1 also
cannot explain the significance of the Desert factor, as it will be analysed below,
or the SB variability shown b¥igs 3 and 5
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Fig. 3. Upper Bound to Fraction of Self-Interested Subjects in Each Condition; Full Sam-

ple. Note: Experimental conditions: A, nB= Advantaged, Non Desert; nA, nB Not
Advantaged, Non Desert; A, B Advantaged, Desert; nA, B- Not Advantaged, Desert.

3.2. Evaluation of H1-H5 vs. H6

One of the most striking features from the figures is the difference in behavio
between A, nD, S and A, D, S subjects. Advantaged non-deserving subjects stc
some 75% of the gains on average, but advantaged deserving subjects only ab
35%. Even more surprising, 45-50% of the subjects in the first group appee
to be below the Self-Interest Boundary, but none of the latter is. Since the onl
difference between the two conditions is the Desert manipulation, this appeat
evidence against H1-H5.

Since the decision was one-shot, and we are concerned with the evaluation
rational choice models, it may be useful to eliminate the cases in which, from th
questionnaires, it appears evident that subjects misunderstood the instructior
Again, this leads us to consider a samplecf 108.

Define ARR as “aggregate redistribution ratio,” i.e. the sum of any burning,
stealing and other redistribution activity by the subject, divided by the sum of the
scores of the other players. Artest on ARR using Desert, Stealing and Advantage
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Fig. 4. Redistribution Activity for Each Experimental Condition, “Understanding” Sam-
ple.Note:Average Redistribution Ratio (ARR) in each experimental condition, for the sam-
ple of subjects whose answers in the final questionnaire do not show misunderstandings
(Understanding Sampla,= 108).

as factors is significant at the 1% level (f7, F = 8.901, P < 0.0005). The
Stealing factor is significanE( = 45.6,P < 0.0005), and so is Deseft (= 5.999,

P < 0.02); the interaction term Stealing Desertx Advantage is significant atthe
5% level & = 4.538,P < 0.05). No other term (including the main Advantage
factor) is significant, not even at the 10% level. The significance of Desert and of
Stealingx Desertx Advantage is replicated if dhtest on aggregate redistribution
(AR) in absolute terms is performed.

The usage of nonparametrics shows that the significance of Desert is not
sensitive to the usage of parametric tests. As predicted by the categorization
effects hypothesis H6, the Spearman correlation coefficient between Desert (
1 in nD conditions, 0 otherwise) and ARR is significantly positige=(0.16,

P < 0.05). The same nonparametric positive correlation between Desert and AR
can be foundd = 0.16,P < 0.05). The results are also robust to the use of the full
sample oh = 127 (with anF test, Stealing giveB = 49.035,P < 0.0005; Desert
givesF = 5.043,P < 0.05; Stealingx Deservingx Advantage givef = 5.201,

P < 0.05).
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“Understanding” Sample.

In conclusion, the data support the prediction, made only by H6, that the
procedure by which subjects earned money matters. It not only triggered
significantly higher aggregate redistribution, but A, nD, S subjects seemed t
expect their position to be much more vulnerable than A, D, S subjects becau:s
of the unfair source of their advantage. We might conjecture that they reacted b
feeling justified to reciprocate and “defend” themselves as much as possible b
stealing much more in return.

There is further evidence running against predictions of specific models.

3.2.1. Pure Envy

H1 cannot explain why the stealing ratio is significantly below 1. The average
amounts left unstolen per subject varied from 5.12 pounds in the A, nD, S conditiol
to 12.53 inthe A, D, S condition. These are obviously large amounts relative to th
scale of experimental gains. Moreover, the nS condition prediction that, accordin
tothe degree of envy, either a subject should burn nothing or should burn everythir
is not supported by the data: only 2 out of 32 subjects who did something in th
nS condition burnt everything out of everybody else.
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3.2.2. Distributional Preferences

We found that the Advantage factor is insignificant inFatest on the aggregate
redistribution ratio.Figures 2 or 4show that such insignificance is not driven

by greater gifts by advantaged subjects: such gifts should appear as “other
redistribution,” and the “other redistribution” by nA subjects is often greater, not
smaller, than that provided by A subjects. Nevertheless, as we discussed earlier, it
is possible that expectations about others’ behavior drives the lack of significance
of the Advantage factor, even with inequality averse or Leontief utility subjects.

We can testBolton and Ockenfels’ (2000flaim that subjects care only
about their own relative share of the cake, and not on how gains are distributed
among the other subjects. Consider a player deciding whether and how much to
change the earnings of the other players. The other players can be ranked accordin
to their gains: assign 1 to the top ranked, 2 to the second ranked and 3 to the third
ranked, if any** Call this variable Orank. Now let Positive equal 1 if the player
increases the gains of another player, and 0 otherwise. AccordiBglton and
Ockenfels (200Q)we should expect no correlation between Orank and Positive.

If the subject feels she ought to give some of her share (which may happen if she
has a greater share than equitable relative to the size of the cake as a whole), sh
is indifferent to whom to give. However, if one considers the sample of everyone
who made some change in the gains of the other players, there is a significant
positive correlation between Orank and Positive{ 303; Spearmanis = 0.335;

P < 0.0005).

Now assign 1 to the person whose gains are reduced most by a player, among
the other subjects; 2 to the second most reduced:; 3 to the least réduzdithis
variable Ochange. If Bolton and Ockenfels are right, we may expect a positive
correlation between Orank and Ochange because, if players choose randomly how
to divide their optimal amount of changes, they might still reduce the amounts of
the richer players more on average. Moreover, if they can steal and want to steal a
lot, they may be forced to steal more from the rich people, anyway. For example,
in the limit (self-interest or pure envy) case of someone stealing everything
from everybody, there would be a perfect correspondence between Orank and
Ochange, since the richest gets stolen most, the second richest second most, an
the poorest the least. This “ceiling effect” may bias the results when stealing
is allowed.

In trying to assess whether the correlation between Orank and Ochange was spu
rious, we drew numbers randomly from a uniform distribution, multiplied them by
the score of each player faced by the decision-maker, and then computed a fictiona
Ochange (call it Ocarlo) based on the Monte Carlo simulation. This procedure
was followed 30 times. As expected from the first bias discussed before, there was
a significant positive correlation between Orank and Ocarlo: the mean Spearman
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Fig. 6. Score Changes Produced by a Subjectin the Scores of the Other Players, Accordi
to their Rank, Non Stealing Condition Onljiote: Average change produced by a subject
on the scores of the other subjects, according to their rank, in the non Stealing conditiol
Orank assigns a value of 1 to the top ranked among the other subjects, 2 to the second ranl
and 3 to the bottom ranked.

correlationwag = 0.38 (min= 0.24; max= 0.49; S.D.= 0.066). However, this
is significantly less than the correlation that we actually find in the @ata@.806).

Even looking at the conditions where stealing was not allowed [sge6),

and so eliminating the “ceiling effect” bid$, the correlation was still 0.695
and so significantly different from the Monte Carlo distribution correlation (in a
t-test,t = 16.265, df= 29,P < 0.0005; in a nonparametric sign tegt= 5.295,
P < 0.0005). Therefore, a correlation appears to exist between rank and activit
of which players are object: subjects seem to care that specifically richer subjec
are hit more by their activity. The Bolton and Ockenfels’ model fails to take this
into account.

Another way to look at the relationship between rank and redistribution is to
consider the number of people who satisfy whaSgction 2.1we called arank
egalitarian relationship. We consider a subject as satisfying a rank egalitariar
relationship if she reduces the score of the richest of the other subjects at least
much as or more than that of the second richest, and that of the second richest
least as much or more than that of the poorest subject. If we just look at the no
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Stealing condition, to minimize the “ceiling effect” bias, we find that 83.33% of
the subjects who engaged in any activity behave in a rank egalitariah’way.

3.2.3. Pure Altruism, Warm Glow, Cold Frisson

Wealthier subjects do not give more. More seriously, there is significant burning,
particularly in the nS condition (where on average 20.20% of earnings were burnt):
this cannot be explained either by pure altruism or a warm glow. Moreover, the
amounts left unstolen show substantial variability across A/nA and D/nD condi-
tions, ranging fromk = 25% of the cake for A, nD subjects, to 42—-45% for nA
subjects, to 64% for A, D subjects: this runs against the hypotheses of a warm
glow or cold frisson. So does our finding of a strong correlation between rank and
being victim of redistribution activity.

3.2.4. Distributions of Preferences

Combinations of the above models could be used to try to fit the data better, but
they would still be unable to explain the relevance of desert and its interaction with
the other factors. There is specific evidence agdiesine’s (1998)distribution,
andFigs 3 and show why: the prediction that 70% (or more) of the subjects would
steal everything does not hold. SB is significantly below 0.7, as a binomial test
points out (with the full sample, SB: 34.65%; with the “understanding” sample

n = 108, average SB- 34.26%; either way, Prob(SB:- 0.7) < 0.0005). At the
same time, though, as the figures show, in seven conditions out of eight SB is above
the 0-0.1 range, thus failing to provide support@rarness and Rabin’s (2002)
suggested distribution.

Offerman et al.'s (1996)listribution of types is also rejected. Giving is much
less common than burning or stealing, and the prediction that 65% of the subjects
are self-interested fails a binomial test, once agaif at 0.0005. Only 1-7%
of the subjects should burn in the non Stealing condition, but 49.21% did. In the
Stealing condition, no more than 73% should have stolen — we would not expect
the altruistic subjects to steal — but 95.31% of the subjects actually stole something.
Binomial tests easily show the significance of these differenBes 0.0005).

Rank egalitarianism is also not predicted Bfferman et al. (1996)r by
Levine (1998)

Andreoni and Miller’s (1998}listribution would appear the least off the mark.

It allows for a fraction of inequality-averse subjects, and so successfully predicts
the aggregate tendency for rank egalitarianism in our data. Their aggregate
average SB (43.66%) is not too distant from the value we found, considering that,
due to the different structures of our experiments, we employ different criteria
to fix the exact boundaries of what to consider self-interested: in a binomial
test, equality between our and their SB proportion is rejected at “only” the 5%
significance level (e.g? = 0.026 withn = 127). Andreoni and Miller’s (1998)
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model can predict a genuine correlation between rank and having one own sco
being stolen and burnt, as discussed earlier, at least for about 35% of the subjec
Nevertheless, the Andreoni and Miller’s distribution cannot explain the variability
in the SB distribution displayed byigs 3 and 5The significance of desert and
its apparent effect on the expectations formulated by the advantaged subjec
in the Stealing condition cannot be accommodated in this framework, at leas
as long as it conceives desert without paying due consideration to procedur
fairness concerns.

In conclusion, models consistent with rank egalitarianism, Aandreoni and
Miller (1998) among the type distributions of preferences, present the mos
adequate fit of our data in a rational choice framework. Nevertheless, all the
rational choice models of interdependent preferences we discussed cannot expl
certain features in our data. Moreoveevine’s (1998)andCharness and Rabin’s
(2002) attention to intentions might not be misplaced: what made advantage
subjects in the Stealing condition behave differently according to the sourc
of their advantage might have been what they thought that their disadvantage
counterparts would have done. Expectations were sensitive to the way the proble
was perceived.

Parsimonious explanations exist for rank egalitarianism, and we cannot excluc
that extensions of the distributional preferences framework to allow for cognitive
processing may go a long way explaining other features of the date&K@ngw,
2000. All we can say is that consideration of outcomes alone is not enough, an
that categorization effects, such as those entailed by the perception of procedul
fairness, affected behavior.

3.2.5. Economics Training

Itis known from public goods experiments that economists tend to make marginall
worse citizens, by contributing less (elyank et al., 1998 In my experiment,
training in economics or game theory was not significantly correlated to aggregat
redistribution. However, there was a significant positive correlation between suc
training and the stealing ratio (Spearmag: 0.191,P < 0.02). Since economics
training affects how a subject perceives the decision problem (e.g. modifying th
expectations on how the other players will behave), this also possibly reflects
categorization effect.

4. LIMITATIONS

The study presented in this paper has two main limitations. First, the final decisio
was not repeated many times, and so an opportunity to learn a “more rationa
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response was not provided. Many economists would consider rational choice
predictions in the short run slightly beside the point. However, this is not the case
in general:Andreoni and Miller's (1998experiment is also static and without
repetition or feedback on the given task, and yet the authors stress the conformity
of their findings with rational choice. Unlike our experiment, they do not even
have a practice stage.

In our experiment repetition is more difficult to implement than in standard
bargaining experiments, because of the larger sample size and the importance o
having a new wealth distribution at the start of every redistribution stage. Hence,
since the design is new, | decided to start from the simplest experimental design
possible to avoid reputation effects: a one-shot decision. Undoubtedly, further
research must look into repetition.

Nevertheless, it is unclear that repetition would necessarily eliminate an
explanatory role for categorization effects (f@eokson, 200D Moreover, the
existence of a practice stage, the statistical analysis with the reduced sample of
“surely understanding” subjects and a manipulation made in the money burning
experiment described ifizzo and Oswald (2008l ensure that the results are not
a by-product of misunderstanding of the instructions. In about half of the sessions
of the Zizzo and Oswald experiment, we added verbal instructions stressing that
any activity was costly and that the decision to be taken (in the Zizzo and Oswald
equivalent of the redistribution stage) was the only one and final. We also tried
individually to explain subjects exactly what they were doing, whenever they
wanted to go on to the final decision, in order to check their full understanding of
the consequences of their actions. We found that this “understanding-checking”
manipulation was always insignificant.

One might also argue that the study of decisions in the short run is a better mirror
of many economic decisions than providing intensive learning incentives across
ten or one hundred rounds, which may be unlikely in the real world in many cases.
Therefore, how subjects assimilate a decision problem to more familiar ones can
be of independent interest. In addition, we found patterns in the data (such as rank
egalitarianism or the role of desert) that cannot be explained by random behavior
alone: this suggests that at least some subjects took the experiment seriously.

The second limitation of the design is that, due to the role of expectations,
we could not test distributional preferences theories as strictly as pure altruism
or envy.Zizzo (2003)addressed this concern by having an experiment that was
very similar toZizzo and Oswald’s (200Imoney burning design, but where the
decisions of only one player chosen randomly was implemented, after everyone
had made their decisions. Rank egalitarianism carried over when this “random
dictator” design was used. But obviously additional research is required: for
example, expectations may have mediated the impact of desert on behavior.
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Other objections to the experimental design are less serious. For example, o
might object that 10% of one’s own earnings might be too small a price (typically
some 1 or 2 U.K. pounds) to be taken seriously. However, this observation neglec
that, in the Stealing condition, the amounts left unstolen were much larger.

That some sessions were with only three subjects is an obvious limitatior
forced upon us by necessity rather than by desire; since it affected one specif
condition particularly (Desert and Stealing allowed), omitting these sessions is nc
an option as it leaves us too few observations in this condition to get any degree «
statistical power. However, variables such as the ARR or the burning or stealin
ratio prove to be insignificantly different in sessions with three subjects relative tc
sessions with four subjects. This suggests that a small difference in the number
subjects did not seriously affect behavior. For example, the ARR is 76.69 (64.6C
with three (four) subjectd (= 1.058, df= 62,P > 0.1). Obviously, further work
may shed additional light on this.

Another only marginally relevant objection is that the “prize race” of the
D conditions may have induced a “competitive frame” that carried out in the
redistribution stage, at least for some subjects. Since this bias is in the directic
of understating the impact of desert, its elimination may only strengthen the
results of this paper. Similarly, the objection that the inducement of desert wa
too weak in my experiment, based as it was on gains of chance relative t
arbitrary distributions, only strengthens the conclusions of this paper: it show:
that procedural fairness concerns mattered even if introduced in this minimal wa

Finally, we were forced to increase negative final balances to zero, for obviou
ethical and practical constraints — we could not ask subjects to pay us mone
This implied, for example, that if two subjects B and C stole all of subject A's
total gains, each of them would get the whole of it, and A would simply get 0. Itis
conceivable that subjects could collude by stealing everything out of everyone els
and getting a Pareto superior outcome as a result. In practice, however, this did n
happen: only one subject went bankrupt and had her score raised in the Steali
condition.

5. CONCLUSIONS

This paper presents a new experimental test on preferences towards wea
distributions and procedural fairness. | construct a laboratory experiment in whicl
subjects earn money by betting and, in about half of the sessions, by receivin
undeservedly assigned gifts. Subjects are then told the experiment is finishing al
offered a last decision. They are anonymously allowed to eliminate, redistributi
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and, in about half of the sessions, steal other subjects’ money. To do this, they
have to pay a price (that is, to give up some of their own cash).

A large fraction of subjects was not purely self-interested. Significant amounts
of money were left unstolen. When stealing was not allowed, about 20% of
the earnings were burnt. Over 80% of the subjects engaging in any activity
were rank egalitarian. There was a strong correlation between wealth, or rank,
and the amounts by which subjects were burnt: a majority of the subjects was
rank egalitarian Bolton and Ockenfels’ (2000jnodel does not predict rank
egalitarianism, and is therefore not consistent with our data. Instead, other theories
of distributional preferences such as a non-linear versioRebir and Schmidt
(1999)can explain rank egalitarianism.

Apart from testing among different theories of distributional preferences, the
experiment allowed a new test of other theories and distributions of interdependent
preferences: specific predictions made by pure and impure models of altruism
and envy were rejected. We considered the distributions of preference types
estimated byAndreoni and Miller (1998)Levine (1998) Offerman et al. (1996)
and Charness and Rabin (2002)nd found the greatest support for Andreoni
and Miller’s.

However, the rational choice models considered in this paper cannot easily ex-
plain why perceptions of procedural fairness affected behavior, in such a way that
the fraction of subjects that can be classified as self-interested varied dramatically
across conditions, from 0% to almost 50%. Perceptions of desert mattered, even
if introduced in an arguably minimal way, and undeservedly advantaged subjects
may have engaged in defensive stealing when this was allowed.

NOTES

1. Note that there is no contradiction between saying@letrness and Rabin’s (2002)
estimationof preference types is rejected and stating that tinieidelhas some qualified
support. Both are in their paper, and are related to one another, but they are not the same
thing.

2. The two are very highly correlated £ 0.841), and so it is anyway unfeasible to
disentangle the effects of the two with the present sample size. Readers who prefer to
reason directly in terms of wealth rather than advantage should feel free to think just in
terms of the former: results do not qualitatively change if one replaces one variable with
the other when it is possible to do so.

3. The data from the betting stage are analyzegiimo (2001)

4. There are two reasons for this. First, utility depends also on material payoff, so a
subject will be less aggressive against herself than against the other subjects: since there
are either one or two advantaged subjects per session, it matters significantly whether one
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of the two is you, in making your redistribution decision. Second, rich, advantaged subject
may expect their scores to be reduced — perhaps stolen — by the other (say) inequality ave
players, and not bother about reducing them themselves — while the poor, disadvantag
subjects do not have this problem.

5. Charness and Rabin (2002)so has a role for intentions and so is not a pure
distributional preferences model, but nevertheless does have a role for distribution:
preferences other things being equal. The b&sgier and Schmidt (1999, Sections 2—6)
model has linear inequality aversion terms, which make irrelevant how wealth is distribute:
among the other players. However, in the extended version of their model with concav
inequality aversion terms (briefly discussed in their Section 7), large deviations from
inequality bring greater disutility than small deviations, and so the distribution of wealth
among other players matters.

6. A reason for “trivial” rank egalitarian behavior is discussed and evaluated in
Section 3: wealthier people may be stolen or burnt more, and this may produce a spuriot
rank egalitarian relationship.

7. One might reply that it should according to economists, sud¢toasw (1996) who
embrace inequality aversion while at the same time allowing a role for desert. Neverheles
by stressing a key role for the way the problem is perceived (e.g. the defensibility of
trying to get a more equitable or inequitable outcom&amow, 2000, this kind of work
is better subsumed under H6 below than under Esarness and Rabin (2008)p talk
of deservingness, but their notion of deservingness refers to intentions not perceive
entitlements.

8. The neurotransmitter serotonin may be involved in this pro&szszd, 2003.

9. Whether this may have affected results is discussed in Section 3.

10. Only player 1 in sessions with only three subjects.

11. Only the top earner in sessions with three subjects.

12. This may be treated as a potential source of distortions, but in practice it was no
as only one subject went bankrupt (see Section 3).

13. This result is robust to the usage of the full sample-(127).

14. In case of ties between first and second place, a value of 2 was assigned; in case
tie between second and third, a value of 3.

15. Ties were treated as for Orank (see previous Note).

16. A “ceiling effect” bias would remain in relation to envious subjects who were
to burn everything of everyone else. As we mentioned earlier, however, virtually no
one did.

17. The fraction increases to 90.48% in the Stealing conditions.
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APPENDIX: EXPERIMENTAL INSTRUCTIONS

There were 4 versions of instructions, according to the experimental condition
Condition 1: Non Desert, Stealing allowed. Condition 2: Non Desert, Non Stealing
Condition 3: Desert, Stealing. Condition 4: Desert, Non Stealing. Small change:
had to be made in the three sessions with only three subjects.

Stage 1 Instructions

In this experiment you will use the computer to read information and make deci
sions.

Typically you will be asked to enter a number in one or more cells — such as
that on the bottom-left corner of this screen — and to click some buttons. To inpu
or change numbers, click the mouse pointer in the cell. You will then be able tc
type or erase numbers in the cell using the keyboard. Please always rememt
to type numbers as digits (say, 50) rather than as letters (say, fifty). You can giv
commands to the computer by clicking on the grey buttons at the appropriate time
Examples on the current screen are OK, Confirm, Cancel and Help. Note that on
Help is currently highlighted, meaning that you can only click on Help right now
(but please wait until you have read these instructions!). To press a button, clic
on it with the mouse pointer. Always click on Help to pass to the next screen of
instructions.

IMPORTANT: please do NOT try to exit the experiment program even tem-
porarily. Do NOT tamper with the computer in any other way (such as turning
it off or removing the floppy disk). On various occasions you will be asked to
click a button to check whether the other players have made their choices and tl
computer has made the necessary computations. Please, do NOT click the butt
continuously. Wait at least 10 seconds between attempts. You are NOT allowed
speak to any other participant in the experiment at any time. Further, if you nee
to speak to the experimenter, you should do quietly. If you have a query which th
instructions are unable to solve, please raise your hand and we’ll do our best
solve it — either on a piece of paper or with a low voice.
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The above rules are essential for a smooth and speedy completion of the exper-
iment. If you violate them, you may force everyone to lose much additional time,
and you may be asked to leave the room and lose ALL gains AND the participation
token. Thanks a lot!!!

The experiment is divided into four stages. The first stage is for practice. The
second and third are the real experiment. The fourth stage is for the payment. We
are going to use an experimental currency, the doblon. Your final doblon gains
(except those of the practice stage) will be converted into U.K. pounds in the
payment stage, at the rate of 0.6 pence per doblon. Unlike those earned later in
the experiment, the doblons earned in the practice stage will NOT count towards
your final gains and will NOT be convertable for money — the practice stage is
only for practice, not to let you earn money! However, the doblons gained in the
real experiment (stages 2 and 3) and which you still have by the end of stage
will be converted into U.K. pounds in the payment stage. During the experiment
your gains may go down as well as up. However, no player’s balance will ever be
allowed to fall below zero.

Moreover, whatever your final doblon gains from stage 2 to 3, you will be given
an additional payment of 3 pounds for participation in stage 4.

Welcome to the Practice Stage!

There are 10 rounds. Each round you receive 100 doblons for practice and you can
choose to bet any amount of them, i.e. you can choose to bet between 0 and 10C
doblons each round. Please write your choice in the left-down box of this screen.

To go ahead with your choice, press the OK button of the main screen and then
Confirm. If you are not sure about your choice, even after having pressed OK,
but before having pressed Confirm, press Cancel. After having pressed OK and
Confirm, the computer randomly generates a number between 1 and 3. If you get
2 or 3, you lose the money you bet. If you get a 1, you win: you keep the original
amount of money you bet and gain double the amount (for ex., if you bet 100, you
get 00 overall).

Example 1: Jill receives 100 doblons. She bets 50 doblons. Assume she wins.
Then she retains the 50 doblons she bet (50), plus the money she did not bet (50)
plus she earns 2 50 = 100 doblons more. So she earns a total of 200 doblons
from the round. Now assume she loses. Then she is left with only the money she
did not bet, that is with 50 doblons.

Example 2: Jamie receives 100 doblons. He bets 0 doblons. He wirg i2
a 3 is drawn, and loses 0 otherwise, so, whatever the number, he is left with 100
doblons.
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Jane receives 100 doblons. She bets all of them. She wing¢@ if a 3 is
drawn, and loses 100 otherwise. So her overall winning from the round is 300 i
she wins, and O otherwise.

Click Help to make this screen disappear and the first round start. Click Hely
another time to make the instructions appear again. Note: while these instructior
are in view, you won't be able to take decisions.

Stage 2 Instructions

Welcome to Stage 2 of the Experiment!!!
In this stage you will play bets for real money, and this is why your score is
“restarting” from zero.

Non Desert Conditions Only
Players have been assigned a number according to the alphabetical order of th
last names. Players 1 and 2 get 130 doblons each round. Players 3 and 4 get !
doblons each round. Each round you can bet from O up to the amount you recei
each round (100 or 130). Put the number of doblons you are betting in the box i
the bottom-left corner of the screen.

All players are given 100 doblons each round. Each round you can bet from
up to the amount you receive each round (100). Put the number of doblons you a
betting in the box in the bottom-left corner of the screen.

Desert Conditions Only

The two players who at the end of all ten rounds will have the highest overal
winnings, will get a prize equal to 30% of their earnings plus an additional 500
doblons. [If two (or more) players are tied for one prize, who gets the prize betwee
them will be decided entirely randomly.]

To go ahead with your choice, press the OK button and then Confirm. If you
are not sure about your choice, even after having pressed OK, but before havir
pressed Confirm, press Cancel. You can NOT change your choice for the rour
after having pressed BOTH OK AND Confirm.

After having pressed OK and Confirm, the computer randomly generates
number between 1 and 3.4 1 is drawn, yowin: you keep the money you bet
and earn double the amount. If you get 2 or 3, you lose the money you bet.

To pass to the next screen, press the Help button.

There are ten rounds. After having pressed Confirm, and before passing to tt
following round, the computer will check whether the other players have made
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their choices. Once everybody has made her choice, the updated winnings of eact
player will appear on the screen.

Example: Jill receives 100 doblons. She bets 50 doblons and wins. Therefore
she retains the 50 doblons she bet (50), plus the money she did not bet (50), plus
she earns Z 50 = 100 doblons more. So she earns a total of 200 doblons from
the round. Now assume she loses. Then she is left with only the money she did not
bet, that is with 50 doblons.

Non Desert Conditions Only

In the meanwhile, Jamie receives 130 doblons. He bets 0 doblons. He wils 2

if a 1 is drawn, andoses 0 otherwise, so, whatever the number, he is left with 130
doblons.

Jane receives 130 doblons. She bets all of them. She wind3D if a 1 is
drawn, and loses 130 otherwise. So her overall winning from the round is 390 if
she wins, and 0 otherwise.

Assume that Jill wins and Jane loses. Then, before passing to the following
screen, on Jane’s screen the new amounts, identified by number, of the other player:
will appear. For example, if Jamie is Player 1, it will appear that Jamie got 130
doblons more by the end of the round.

Desert Conditions Only

In the meanwhile, Jay made the same bet but lost, so is left with 50 doblons;
Jamie bet 0 doblons and so retains his 100 doblons; Jane bets 100 doblons an
loses, so she is left with O doblons.

Assume now that after the 10 rounds of play, Jill has 1200 doblons, Jamie
1050, Jane 950 and Jay 800. Then Jill wins a further prize equal to the 30% of
1200 (i.e. 360) plus 500 doblons — a total of 860 doblons -, while Jamie gets a
prize of 815 doblons.

Click Help to make this screen disappear; a small label reminding your income
per round will appear and you'll be able to start. Click Help again to make the
instructions appear again. Note: while these instructions are in view, you won'’t be
able to take decisions.

Stage 3 Instructions

Non Stealing Conditions Only

In this stage, you are allowed to eliminate part or all of the winnings of any player
—yourself included -, and/or to transfer part or all of them from any player (again,
yourself included) to any but NOT to yourself.
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Stealing Conditions Only

In this stage, you are allowed to eliminate part or all of the winnings of any playel
(yourself included), and/or to transfer part or all of them between players (again
yourself included).

Non Desert Conditions Only
Players 1 and 2 get a GIFT of 500 doblons. Our compliments to players 1 and :
Players 3 and 4 don’t get any gift.

To do any activity of elimination or transfer of winnings, you have to pay a price
equal to 10% of your total gains.

Non Desert Conditions Only
The total gains are the gains a player had until now, from income we gave he
(including gifts) and from winnings.

Desert Conditions Only
The total gains are the gains a player had until now, from income we gave her ar
from winnings.

Total gains do NOT include the participation token. In other words, the price
of elimination and transfer is NOT proportional to the sum of total gains
participation token, but only to total gains. Further, the participation token car
NOT be subject to any elimination or transferring activity.

Each row represents a player — the one in the first column from the left. The
second column from the left specifies the total amount of doblons we gave eac
player &total endowment to the player) in stage 2 and 3.

Non Desert Conditions Only

It includes the 1000 or 1300 doblons each player received irestag in 10
rounds of 100 or 130 doblons each, plus, if any, the 500 doblons gift previously
discussed.

Desert Conditions Only
It includes the 1000 doblons each player received in stage 2. It does not consid
winnings dependent on betting choices and outcomes.

The third column from the left has the total gains of the corresponding row
player. It may be higher or lower than the endowment, according to the stage
performance. The first column from the right displays the total gains after youl
activity. To update this column, press View (it is also updated automatically wher
you press OK). All these columns have a RED background. You cannot put an
number yourself in any red cell.
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You can plug and change numbers in the GREEN and SKY-BLUE cells. To
eliminate gains, put the number of doblons gained by a player (and that you want
to eliminate) in the green cell of the corresponding row.

To transfer earnings from a player to another, put the number of doblons you
want to transfer in the cell which is in the row of the first player and in the column
of the other player.This grid was made of sky-blue ceJl¥ou cannot at any time
reduce the total gains of any player after your activity to below zero.

Within such limit, once you pay the fixed price for engaging in eliminating
and/or transferring activity, you can engage in any amount of elimination and/or
transfer you wish, as long as you can pay the price.

Before taking a final decision, you are encouraged to spend some time plugging
numbers in the cells and viewing the outcome by pressing View, just to get a better
understanding of how things work out.

Once you are happy with your choices, press OK and then Confirm. Press Cancel
after OK if you change your mind. Once you press Confirm, you can NOT change
your mind anymore.

IMPORTANT: all players have these same instructions in front of them right
now.

The final gains of each player are determined as the SUM of the activity of
elimination and transfer of winnings made by ALL players. However, if such final
gains are below zero, they are automatically raised to zero.

Any activity of transfer and elimination of gains will remain entirely ANONY-
MOUS both during and after the experiment. After everybody has taken her deci-
sions, a screen with the final winnings (final gains from this stage plus participation
token) will appear.

Please stay seated. Payment will be done one at a time and each player will
be asked to leave before payment is made to another player. This is to reinforce
complete anonymity.

Desert Conditions Only
EXAMPLES: Assume there are two players, Jim (assume player 1) and Joe (as-
sume player 3). Jim starts with 2000 doblons, whereas Joe starts with 1000 doblons.

Non Desert Conditions Only

EXAMPLES: Assume there are two players, Jim (assume player 1) and Joe (as-
sume player 3). Jim receives a 1000 doblons gift and starts with 2000 doblons,
whereas Joe starts with 1000 doblons.

Ex. 1: Neither does any activity. Then Jim retains his 2000 doblons and Joe 1000.
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Ex. 2: Joe puts 2000 in the green cell in the player 1 row. Jim does nothing. The
Joe gets 900 doblons (for he pays 18%4000= 100) and Jim 0.
Ex. 3: Assume now that there is also Jane, who has 500 initial total gains.
If Joe puts 500 in the green cell of player 1 and 400 in the sky-blue
cell corresponding to the player 1 row and Jane’s colune(to a typo,
the example in brackets was incomplete in the computer instructions, bu
subjects were told verbally to ignore)it

Stealing Conditions Only
Ex. 4: Jim transfers 500 of Joe’s doblons to himself; Joe transfers 1000 of Jim’
doblons and 250 of Jane’s to himself; Jane transfers 1000 of Jim's doblons t
herself and 1000 to Joe.

Then Jim’s balance is 2000 (inital total gainrs200 (price for activity: 10% of
initial total gains)—1000 (transferred away by JoeJL00O (transferred away by
Janek- 500 (transferred from Jim} 250 (transferred from Jane) 550 doblons.

Joe’s balance is 1009 100 (price for activity)}-500 (transferred away by Jim)

+ 1000 (transferred from Jim by Jo&) 1000 (transferred from Jim by Jane)
2400 doblons.

Jane’s balance is 560 (price for activity)+ 1000 (transferred from Jim)

—250 (transferred away by Jima) 1200 doblons.

Non Stealing Conditions Only
Ex. 4: Jim eliminates 500 of Joe’s doblons and 250 of Jane’s; Joe eliminates 10C
of Jim’s doblons; Jane eliminates 1000 of Jim’s doblons and transfers another 10(
to Joe.

Then Jim’s balance is 2000 (inital total gains00 (price for activity: 10%
of initial total gains)—1000 (eliminated by Joe}1000 (eliminated by Jane}
—200, hence 0 since a negative balance is not allowed.

Joe’s balance is 1000100 (price for activity)-500 (eliminated by Jim} 1000
(transferred by Jane} 1400 doblons.

Jane’s balance is 580 (price for activity)—250 (eliminated by Jim}-= 200
doblons.

PLEASE TAKE YOUR FINAL DECISION WITH CARE. Both your and the
other people’s winnings depend on such decision.

To make a more careful choice, we encourage you again to try out variou
combinations and use View to see what would happen as the outcome of yol
activity.

This is the last screen of instructions, and once you click help again you'll be
able to actually start working.
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However, feel free to browse your way through the instructions screens again at
any time.

PLEASE START WORKING NOW.

First, make some PRACTICE clicking on View to see what happens when you
make a choice.

Second, press OK if you are satisfied with your choice and press OK on the
message box that will appear.

Third, press Confirm if you are positively sure about your choices. Otherwise
press Cancel.

Click Help to get the instructions back on this screen.






