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By means of laboratory experiment I examine the relation between
fairnessjudgments made�behind the veil of ignorance� and actual behavior
in a model situation of income inequality. As the evidenceshows, when
material self-interest is at stake vast majorit y of subjects tend to abandon
the fairnessnorm. Rather small regard for e�ciency is present in the data.
Furthermore, aslow incomeplayersgo through a sequenceof gamesagainst
high earnersand experiencechangesin income disparity, the history e�ect
provesto override structural characteristics of the redistribution game.

PACS numbers: 87.23.Ge,89.65.�s, 89.65.Gh

1. In tro duction

For good or for ill, income redistribution is one of the key functions
assumedby modern governments. The underlying motive for it, as it is
prevalently professed,is either a sympathy for the plight of the destitute,
or a needto curtail the unjusti�able inequalities � though, to be sure, it is
far from common agreement what a justi�able division of income actually
amounts to. To make matters all the more harder to analyze and judge,
redistribution takes on so diverseforms that in somecasesit may be nigh
impossibleto determine the net e�ect of income transfers. To give just one
example, state-�nanced higher education, for a big part of it, is a vehicle
for transferring funds from lower to higher income families [1,2]. Now the
aim of this paper is not to disentangle all the intricacies of the redistributiv e
machinery but rather to scrutinize the link betweenfairnessjudgments about
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income division and actual behavior in model situation of income disparity
under controllable conditions of laboratory experiment. In doing so, I follow
the ever widening path of research on incomeredistribution conductedunder
the general heading of bargaining games in experimental economics(see
[3� 7]). Readers interested in theoretical analysis of the phenomenonare
referred to [8] and particularly [2].

The basis for this paper is the experiment I conducted in May 2005.
The experiment consisted of two parts, pretest and experimental proper.
All in all, 84 students participated in the �rst common meeting, and of
this number 72 proceededto subsequent experimental sessions.In total 12
six-personsessionswere held and each subject participated in one.

The aim of the �rst commonmeeting was twofold. First, all participants
were requestedto �ll a questionnaire on economicand political issues,as
well as they were asked to make certain decisionsdealing with division of
money. Second,they were to earn money by performing tasks assignedto
them. As I ventured on a study of redistributive behavior and its relation to
fairness judgments, it was crucial that subjects' initial payo�s were earned
in such a way as to make the evaluation of fair distribution possible. I took
pains to ensurethat (1) task would be reasonablyeasyto perform yet (2)
require various degreesof e�ort; (3) performancecould be explicitly mea-
sured, and (4) subjects should be able to assesstheir e�ort's worth. It is
especially uncommon in vast experimental literature that condition (4) is
met. The usual way to endow human subjects with initial incomes in all
sorts of bargaining gamesis either by random rule, or according to per-
sons'scoreson somekind of a test. In former casepayo�s result from sheer
luck, either good or bad. In latter caseone may attribute them to subjects'
performancesyet it is at best unclear why particular payo� schemeshould
be employed, which leaves much room for subjects' unelicited disapproval
of a schemeactually enforcedby the researcher. In my experiment gainful
task consistedin decoding one, two or four �xed-size fragments of Chron-
ica Polonorum by Gall the Anonym (in its Polish translation, to be sure).
Encryption method was a straightforward injection from the character set
to a set of special symbols or ideograms, and a suitable �dictionary� was
provided at the top of each sheet. Participants' evaluation of task's worth
was elicited by meansof �request for quotation� technique, i.e. all subjects
wererequestedto quote, independently and in secret,their pricesfor decod-
ing one, two and four sheets,and the lowest quoters were to get extra jobs
for prices they named. As a matter of fact, 92% of the �full-time� subjects
quoted prices below the onesactually implemented and thus we may con-
clude that, save 6 exceptionsout of 72, subjects had no intrinsic reasonto
be dissatis�ed with initial payo�s they earned.
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2. Decisions behind the veil of ignorance

Beforeeach experimental subject actually learnedwhether he was to de-
code one, two or four sheets,aswell asbeforehe wastold that a recompense
for decoding each singlesheetwas 15 PLN, he had beenrequestedto do the
following:

Consider three persons,of whomPersonA solved onesheet, Per-
son B solved two sheets, and Person C solved four sheets. Sup-
poseyou havea total of 105 PLN to distribute amongthesethree
persons. How much would you pay to A, B and C, respectively?

As subjects were yet unaware of their own incomepositions, their judg-
ments were not marred by self-interested considerationsand we may regard
them as indicative of their true justice preferences. Since actual payo�s
were �xed at a piecework basisit was important whether subjective fairness
norms also posited a proportional 15�30�60 PLN division, and if not, what
kind of bias they showed. In order to graspit, I represented payo� scaleasa
weightless second-classlever of length 4 held in equilibrium by vertical force
applied at the end of it. Amounts of work (1, 2, 4) were renderedas points
on the lever arm at distances1, 2, and 4 from the fulcrum, respectively, and
corresponding �fair� payo�s were represented as loads attached to the arm
at those points. The proportionalit y (� ) of a given fair payo� vector was
then de�ned as the ratio betweenthe moments of force around the fulcrum
produced by �fair loading� and �proportional loading� (the latter quantit y
being 1� 15+ 2� 30+ 4� 60 = 315units). To be sure,proportional fairness
produces � =1 whereasevery transfer from lower to higher income person
increasesvalue of � and vice versa. As the results show, piecework solu-
tion (� = 1) is a single self-evident fairnessrule, supported by 42 out of 72
�full-time� subjects (58%)1. Other choicesgo both ways reaching minimum
at 0.92 (for 20�35�50 PLN division) and maximum at 1.11 (for 10�20�75
PLN). We dare say that actual support for proportionalit y could be even
higher, had the total disposablebudget beenset at e.g. 70 PLN thus mak-
ing proportional division (10�20�40 PLN) somewhat more conspicuousfor
non-mathematically oriented subjects.

After making their choiceson 105PLN division, subjects weretold what
was the actual price for decoding each single sheetand they were asked to
open envelopes (handed out to them at the very beginning) in which they
were to �nd either one,or two, or four sheetsof text to be decrypted on the
spot. It was also made clear to the participants that all payments (15 PLN
show-up fee included) should be realized only at the end of each of the
forthcoming experimental sessions.

1 Of course, other payo� vectors, e.g. 17�27�61 PLN, may yield � = 1 as well but it
was not the casewith our subjects.
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3. The redistribution game

3.1. Stagegame

Redistribution gameinvolves two players with unequal initial incomes2.
For conveniencesake from now on I will refer to the players as H and L
(H for high and L for low income). Game consistsof two consecutive parts.
First, both members of the �dyad society� are to democratically establish
the rate of redistributiv e income tax which bene�ts L at the expenseof H.
E�ectiv e tax rate is an averageof the ratessimultaneouslyand independently
proposedby both players and may be anything from 0 to 100%. However,
�scal transfer entails executive cost de�ned as a percentage of total tax
revenues and thus �scal redistribution always leads to e�ciency loss. To
present redistributiv e tax mechanism formally, let us denote players' initial
payo�s as pH and pL , their tax votes as tH and tL , and the �scal cost as C.
Players' after-tax payo�s are then given by the following formula:

p0
i (T) = (1 � T)pi + T(1 � C) �p;

where T = 1
2(tH + tL ) and �p = 1

2(pH + pL ). As one may easily calculate,
H su�ers from any positive taxation, while L bene�ts if his initial pay-
o� is small enough, viz. pL < (1 � C) �p. In my experiment three types
of �dyad societies� were formed, depending on subjects' earnings, namely:
30�15 PLN, 60�30 PLN, and 60�15 PLN, and there were two possiblelev-
els of executive cost: 10 or 30%. Under any of these conditions, player L
bene�ts from the operation of tax mechanism. Obviously, as far as strict
material interest is concerned,optimal decision is for L to vote 100% and
for H to vote 0% which results in 50% tax rate. Thus tax systemmay also
be perceived as a tool with which L may take over somepart of H's initial
income, while at the sametime part of H's income is lost due to executive
cost. L's gain (� L ) and H's harm (� H) from 50% tax redistribution for each
combination of the type of dyad and the cost level actualized in the experi-
ment are presented in Table I. The e�ciency of �scal transfer, or a portion
of money taken from H by meansof tax systemwhich �nds its way to L, is
given by � L / � H .

After �scal transfers have beenrealized, players have an option to pass
someportion of their after-tax income to each other (again, decisionsare
taken simultaneously with no communication betweenplayers). Thesevol-
untary transfersare costlessas there is no needto employ resourcesto force

2 Players' initial incomes could also be equal but then there would be no incentiv e for
any redistribution whatsoever. The game could also be easily transformed to include
more than two players, though in our experiment we employed only its two-person
version. For a detailed analysis of in�nitely repeated two-person redistribution game
seemy article [9].
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anyone to do what one is willing to do on one'sown. Now the �nal payo�s
from the gameare:

p00
i (T) = p0

i � gi + gj ;

where gi is the lump sum given by player i to the other player.

TABLE I

Structural characteristics of the experimental games.

Type of dyad 30�15 PLN 60�30 PLN 60�15 PLN

Fiscal cost 10% 30% 10% 30% 10% 30%

L's gain at 50% tax [� L ] 2.63 0.38 5.25 0.75 9.38 5.63

H's harm at 50% tax [� H ] 4.88 7.13 9.75 14.25 13.13 16.88

E�ciency of tax transfer [� L / � H ] 54% 5% 54% 5% 71% 33%

Let � L = p0
L ( 1

2) � pL be the amount that L is capableof taking over from
H by voting tL = 1 and thus boosting tax rate to 1

2 , and let � H = pH � p0
H( 1

2)
be the amount lost by H as a consequence.To seedilemmatic nature of
the game, suppose H considersa free transfer to L, gH = 
 H , such that
� L < 
 H < � H while L choosesbetweentax vote of 0 and 1.

As Table I I reveals, both players have dominant strategies: for L it is
to vote tL = 1, while for H it is to donate nothing, gH = 0. Both players,
however, should be better o� if L voted tL = 0 and H donated gH = 
 H .
This feature of the redistribution gamemakesit a semblanceof asymmetric
continuous prisoner's dilemma.

TABLE II

Normal form of dichotomized redistribution game.

Values in cells are �nal gH

payo�s p00
L ; p00

H 
 H 0

tL 0 pL + 
 H , pH � 
 H pL , pH

1 pL + � L + 
 H , pH � � H � 
 H pL + � L , pH � � H

3.2. Experimental procedure

All in all, 12 experimental sessionswereheld, each of them including six
subjects: two low earnersof 15 PLN (S1), two medium earnersof 30PLN
(S2), and two high earnersof 60 PLN (S4)3. After having beenacquainted

3 Total size of a single group had to be limited for technical reasons.
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with the workings of redistributiv e tax mechanism, subjects under-
went a four-round trial game, and then proceededto four �real� twelve-
round games(single round being the stagegamedescribed in the previous
paragraph). Subjects' initial incomesat the beginning of each round were
equal to what they had earnedduring the pre-experimental meeting. To be
sure, S1sin all their gamesoccupied L position, S4swere in H position all
the time, while S2swere in H position when playing against S1, and in L
position when playing against S4.

All gameswereplayed in local computer network and subjects could not
communicate with each other, except they werebeing informed on a current
basisabout decisionsmadeby the other player4. All the time they alsohad
in view gradually updated history panel with data on their own as well as
their partner's tax votes,after-tax incomes,free transfersand resulting �nal
incomes for each completed round. It was made explicitly known to the
subjects that their ultimate payo� from the experiment (in cash) would be
an averageover all rounds' �nal payo�s so each decisionthey were to make
would bear �nancial consequencesboth for them and their partners.

Each subject played four 12-round redistribution games,going through
all four partner-cost con�gurations. Depending on order of partners and
order of �scal costs,there werefour possiblehistories for each type of player.
By way of example, low income player's history of gamescould be one of
the following (�scal cost in parentheses):

1. [S1�S4 (10%) ! S1�S4 (30%)] ! [S1�S2 (10%) ! S1�S2 (30%)]

2. [S1�S4 (30%) ! S1�S4 (10%)] ! [S1�S2 (30%) ! S1�S2 (10%)]

3. [S1�S2 (10%) ! S1�S2 (30%)] ! [S1�S4 (10%) ! S1�S4 (30%)]

4. [S1�S2 (30%) ! S1�S2 (10%)] ! [S1�S4 (30%) ! S1�S4 (10%)]

Thus subject's partners, accordingto their incomelevels,wereorderedeither
descendingly(histories 1 or 2) or ascendingly(histories 3 or 4). The same
is the casewith the cost order within the doubleheaders5: subjects with
history 1 or 3 experiencedgrowing cost, while subjects with history 2 or 4
experienceddiminishing cost. Important featureof this schemeis that S1�S4
(as well asS1�S2) gamesareplayed under two much di�eren t circumstances.

4 Program was waiting until both subjects made their decisions and only then their
choiceswere revealed to each other.

5 There was no change of partners within the doubleheader, though subjects were not
informed that they played two consecutive games against the same person. In the
listing above, the-same-partner gamesare rendered by means of square brackets.
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In history conditions 1 and 2, wehave inexperiencedS1matchedwith equally
inexperiencedS4. However, in history conditions 3 and 4, when it comesto
S1�S4 doubleheader,S1 has already had experienceof playing against S2
in �rst two games� and the sameholds true for S4 who has already been
playing against S2 in his �rst two games. In this manner, we may examine
the impact of history on redistributiv ebehavior. Mutatis mutandis, all things
said above apply to medium and high earnersas well.

4. Results

4.1. Justice considerations

First thing to be noticed in the empirical data on redistribution game
is a vast disregard for e�ciency manifest in mean tax votes made by lower
earnersof the dyads, which is in stark contradiction with the data one typ-
ically gets in survey studies. Basically, respondents claim that no transfer
should be made if the e�ciency loss exceeds20�30% [7]. Now if you recall
Table I, the most e�cien t gamein our set was 60�15 PLN under 10% �scal
cost, and in this very casee�ciency loss amounted to no less than 29%.
In all other casestransfers were even lesse�cien t, with extreme at 60�30
PLN and 30�15 PLN under 30%�scal cost, in which outrageous95%of the
transfer was bound to be lost. Now subjects' actual behavior in redistri-
bution game amply demonstratesthe di�erence between �cheap talk� and
decisionsmade when one's monetary interest is at stake. Table I I I shows
mean tax votes, �nal incomesand free transfers from H to L (corrected for
the amount L sent back) obtained in the �rst two games,viz. before the
changeof partners took place.

TABLE II I

Summary of the results from �rst-partner games.

Type of dyad 30�15 PLN 60�30 PLN 60�15 PLN

Fiscal Cost 10% 30% 10% 30% 10% 30%

Higher earner's mean tax vote (%) 1.33 2.22 1.77 1.79 4.43 5.12

Lower earner'smean tax vote (%) 56.73 40.92 58.82 53.99 78.55 74.79

Higher earner's �nal income (PLN) 26.80 26.29 51.91 49.72 48.76 46.21

Lower earner's �nal income (PLN) 16.90 15.80 35.36 32.76 23.14 19.80

Meanfreetransfer from H to L (PLN) 0.38 0.64 2.18 2.34 0.35 0.30

Number of games 12 11* 12 12 11* 12

� Data from one gamewas lost due to technical problems.
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Of the three types of dyads, only in 30�15 PLN condition there was
a signi�cant impact of �scal cost on L's voting behavior � under heavier
cost his tax claim was lesserby 16 percentage points (Wilcoxon's matched-
pairs signed-rankstest, p = 0:042). Still, even here under the extremely
ine�cien t 30% �scal cost, meaning that only 1 grosz �nds its way to the
low-income voter out of every 20 taken from the high earner, L's average
tax vote exceeded40%. It is also to be noted that where tax transfers
are extremely ine�cien t (30�15 and 60�30 PLN dyads under 30% cost) one
may expect free transfers from H to contribute more to L's welfare than
tax redistribution does. Indeed, in the 30�15 dyads low earnersultimately
increasedtheir payo� by 0.80 PLN (from initial 15.00 to 15.80) but lion's
share of that increase,0.64 PLN, was due to free transfers on part of the
�rich�. And it is quite similar with 60�30 dyads in which 2.34 out of 2.76
PLN increasecamefrom H, leaving only 0.42 PLN for workings of the tax
system.

Certainly, it is alsoa clearly evident trait in the data that larger relative
income disparity makes the appetite for redistribution harder to resist. In
60�15 PLN dyad, mean tax vote by L was at least 20 percentage points
higher than in the other two types of dyads. This is true both for 10 and
30% �scal cost, though only under 30% cost the di�erence turns out to be
statistically signi�cant (Kruskal�W allis test, p = 0:03).

However ine�cien t subjects' choicesmight have been, they might have
still re�ected their a priori distributiv e justice preferences. As far as L's
choices are concerned, they might have a�ected H's payo�s in two ways:
diminish them by positive tax vote and/or increasethem by meansof a free
transfer. What we are going to do now is calculate what H's �nal payo�
would be if it dependedsolely upon L's decisions(i.e. if H had not reduced
his own payo� either by a non-zerotax vote, or by a non-zerofree transfer).
Then we should comparethe resulting sum with L's beliefs,elicited behind
the veil of ignorance,on what his opponent's fair payo� should be.

Supposethere wasenoughmoneyto defray �fair� payo�s for both of them
while H's �fair� payo� did not exceedhis actual initial income. The former
condition guaranteesthat in order to abide H's �fair� payo�, L did not have
to give up a bit of his own �fair� payo�, while the latter condition ensures
that following L's fairness rule demandedof him no more than preserving
status quo. As a matter of fact, was H's �fair� payo� smaller than his
initial income in the game, fairnessrule would even allow a certain doseof
tax redistribution. Under such circumstances,if L's actions had driven his
partner's payo� below the �fair� level, then it would clearly indicate that
some other considerations, be it self-interest or envy, have been at work
here that ultimately turned out to override any regard for fairness. Now in
29 out of total 35 gamesthat were played as �rst in a seriesof four, the
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sum of initial incomeswas actually greater or equal to the sum of L's and
H's �fair� payo�s as perceived by L, and in none of these gamesH's �fair�
payo� exceededhis initial income. As results show, in 23 out of those 29
gamessubjects in L position (79%) violated their own fairnessrules. In 60�
15 PLN dyads, which o�ered strongest material incentiv es for L to exploit
tax system, majorit y of low earners went as far as diminishing H's �fair�
payo� by more than 10 PLN.

4.2. History e�ect

In previousparagraph we analyzedonly �rst-partner games.Let us now
examine how �rst-partner experience a�ected voting behavior of 15 PLN
earners in their second-partnergames. When we consider all 15�60 PLN
games,half of them was played with no experienceat all, and half of them
was played after both L and H had already played a doubleheaderagainst
30 PLN earners. Similarly, half of all 15�30 PLN gameswere played by
inexperiencedsubjects, while the other half wasplayed by subjects who had
already been through a doubleheaderversus60 PLN earners. Now, as the
evidenceshows, impact of history is virtually overwhelming.

In �rst-partner games,as it wasmentioned before,larger incomedispar-
it y resulted in low earner'sgreaterdemandfor tax redistribution, and it was
especially visible under 30% �scal cost. Now the results from the second-
partner gamesare in striking contrast to this: appetite for redistribution
grows substantially in 15�30 PLN gamesand it lessensin 15�60 PLN games

Fig. 1. Impact of history on low earner's tax voting.
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so that eventually the relation between income disparity and demand for
�scal redistribution is reversed. A plausible explanation of the phenomenon
is that in terms of inertia present in social systems. In spite of a signi�cant
changein environment, subjects tended to inherit, to someextent, their be-
havior from beforethe change. Low earnerswho played their �rst two games
against subjects four times richer than themselves learned that aggressive
tax voting pays o� and their moral reluctanceto exploit the better-o� party,
if any reluctancethey had indeed,must have beenweakened. Thus when in
the last two gamesthey were confronted with subjects merely twice richer,
it was relatively easierfor them to foregofairnessconsiderationsand act on
their self-interest. The reverseis true in caseof low income players whose
�rst experiencewas with 30 PLN earners: it was neither so bene�cial to
indulge in tax redistribution, nor it seemedsomuch justi�ed to exploit sub-
jects whose initial income was medium rather than high. In this manner
low earners,so to say, learned to contain their appetite for redistribution at
the expenseof the richer party, and it was relatively easierfor them to stick
to the fairnessrule once they cameup against 60 PLN Croesus. However,
plausible this a posteriori explanation may seem,it is still surprising that
the history e�ect was so powerful as to completely override the incentiv es
inherent in the structure of the games.

5. Concluding remarks

The outright dominanceof self interest over a priori justice considera-
tions is readily observable in the contrast betweenchoicesmade behind the
veil of ignorance and those made in the courseof the game. Subjects in
lower income position were taking advantage of redistributiv e �scal mecha-
nism even in faceof the graveste�ciency loss. It is a rather sorry information
for thosewho would like to infer people'sattitudes towards tax systemfrom
their responsesto survey questions.

As far as dynamics of redistribution are concerned,we may sketch two
broad conclusions. First, substantial amount of inertia is present in social
system, and one should not expect immediate shift in behavioral patterns
even under heavy structural change. Second,as risky as real-life general-
izations madeon the basisof a controlled laboratory experiment may be, it
seemsthat while in societies with growing income inequalities constituen-
cies may for sometime stick to moderate redistribution typical for earlier
periods, in societieswherestark inequalities exist it may hardly be expected
that income equalization should lead to decreasein actual demand for re-
distribution.

The research and writing of this paper has been �nanced by the Polish
Ministry of Education and Scienceas a part of the project 1 H02E 046 28.
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