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Introduction



Introduction

The Pigou-Dalton principle of transfers: cornerstone of the theory of
income inequality measurement (Kolm, 1969; Atkinson, 1970).

→ a mean-preserving transfer of income from one individual to another
who is relatively poorer always reduces overall income inequality.

Almost all the income inequality indices used today, including the Gini
index, conform to this principle.

In this paper, we look at whether this approach is compatible with
people’s views on inequality.
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Introduction

Why should the principle of transfers pose a problem?

Inequality is reduced between the two people involved in a transfer . . .

. . . but the effect on the overall inequality may be ambiguous.
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Introduction

Another example: the following trend (bipolarisation) is not necessarily
inequality improving according to the Pigou-Dalton principle of transfers.
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Literature

Amiel and Cowell (1992) were the first to observe the low approval of
certain progressive transfers.

This finding has been largely confirmed (Amiel and Cowell, 2002;
Gaertner and Namazie, 2003; Amiel et al., 2012, to name a few) . . .

. . . but few studies have sought to find an alternative to this principle that
is more in line with people’s preferences (Chateauneuf and Moyes, 2006;
Magdalou and Moyes, 2009; Chateauneuf et al., 2025).
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The paper

We report the results of a web-experiment conducted on a representative
sample of the French population, with 1,028 participants.

Subjects were asked to compare, in terms of inequality, pairs of income
distributions for an hypothetical society, where all individuals are clones.

We test the acceptability of the principle of transfers, but also of three
alternative principles that impose constraints on recipients and donors.

We estimate for each participant, parametrically and non-parametrically,
two standard SWF: utilitarianism and extended Gini.

Are participants’ preferences compatible with the Gini index?

NO if participants are taken separately, YES for the median individual.

Aymeric, Magdalou Does the Gini index represent people’s views on inequality? 5 / 27



Standard approach to inequality
measurement



The framework

We consider a population consisting of n ≥ 2 individuals, identical in
every respects other than their income.

An income distribution is a list x = (x1, x2, . . . , xn), where xi is the income
of individual i . It is assumed to be non-decreasingly ordered.

The mean income of distribution x is indicated by µ(x) =
∑n

i=1 xi/n.

Pigou-Dalton Transfer (PT):
x is obtained from y by a Pigou-Dalton transfer if µ(x) = µ(y) and if
∃δ > 0 and two individuals 1 ≤ h < k ≤ n such that x = y + t and:

INDIVIDUAL = 1 . . . h − 1 h h + 1 . . . k − 1 k k + 1 . . . n
t = (0 . . . 0 δ 0 . . . 0 −δ 0 . . . 0)
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Standard approach

Utilitarian approach: Wu(x) = 1
n

∑n
i=1 u(xi ).

Extended Gini approach: Wf (x) =
∑n

i=1

[
f
(

n−i+1
n

)
− f
(

n−i
n

)]
xi .

(Extended) HLP Theorem
Let x and y such that µ(x) = µ(y). These statements are equivalent:

(a) x ← y by a sequence of Pigou-Dalton transfers,

(b1) Wu(x) ≥ Wu(y), for all concave functions u,

(b2) Wf (x) ≥ Wf (y), for all convex functions f ,

(c) 1
n

∑h
i=1 xi ≥ 1

n

∑h
i=1 yi , for all h = 1, . . . , n − 1.

Inequality aversion⇔ concavity of u⇔ Pigou-Dalton transfer consistency

Alternative approaches? Focus on the extended Gini approach.
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Alternative principles of transfers

x is obtained from y by a uniform transfer if µ(x) = µ(y) and if ∃δ, ε > 0
and two individuals 1 ≤ h < k ≤ n such that x = y + t and:

Uniform-on-the-right Transfer (UR):

INDIVIDUAL = 1 . . . h − 1 h h + 1 . . . k − 1 k k + 1 . . . n
t = (0 . . . 0 δ 0 . . . 0 −ε −ε . . . −ε)

Uniform-on-the-left Transfer (UL):

INDIVIDUAL = 1 . . . h − 1 h h + 1 . . . k − 1 k k + 1 . . . n
t = (δ . . . δ δ 0 . . . 0 −ε 0 . . . 0)

Uniform-on-the-right-and-left Transfer (URL):

INDIVIDUAL = 1 . . . h − 1 h h + 1 . . . k − 1 k k + 1 . . . n
t = (δ . . . δ δ 0 . . . 0 −ε −ε . . . −ε)
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Experimental design



Design into three parts

The experiment was divided into three parts:

1. The respondents were presented with a list of (numerical) questions,
in which they had to compare a pair of distributions A and B. They
were asked to indicate which distribution they thought was less
unequal.

2. The acceptability of the PT transfers and uniform transfers was
tested with text-based questions.

3. The last part was a socio-demographic questionnaire.
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The numerical questions

The pairs of distributions under comparison were constructed as follows.
First, we considered 5 initial distributions, denoted y1, y2, y3, y4 and y5:

INCOME SCALE

DISTRIBUTIONS 2 4 6 8 10 12 14 16 18

y1 2 - 6 - 10 - 14 - 18
y2 2 4 - - - - 14 16 18
y3 2 4 6 - - - - 16 18
y4 2 - - 8 10 12 - - 18
y5 2 4 - - 10 - - 16 18
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The numerical questions (2)

We then considered all possible transfers of each type, limited to
transfers between two individuals and of a single unit of income:

TRANSFERS e1 e2 e3 e4 e5

T1 URL +1 0 0 0 -1

T2 UR 0 +1 0 0 -1
T3 UR 0 0 +1 0 -1
T4 UR 0 0 0 +1 -1

T5 UL +1 0 0 -1 0
T6 UL +1 0 -1 0 0
T7 UL +1 -1 0 0 0

T8 PT 0 0 +1 -1 0
T9 PT 0 +1 -1 0 0
T10 PT 0 +1 0 -1 0
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The numerical questions (3)

The initial distribution, before transfer, was always indicated as
distribution A, and placed on the left of the screen.

The questions corresponding to the same initial distribution were
presented in a single block.

Within each block, the questions appeared on the screen (one per
screen) in a random order.

The block corresponding to initial distribution y1 always appeared first.

The order of the other initial distributions was randomly selected.

In order to limit the number of questions, we presented the respondent
with only 4 of the 5 initial distributions: distributions y1, y2 and y3 and, by
a 50/50 draw, either y4 or y5 (hence, total of 44 questions).
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Sample of participants



A representative sample of the French population

The web-experiment was conducted in January 2021, with a sample of
1,028 respondents.

The sample was representative of the French population, based on the
quota sampling method.

The following selection criteria are taken into account: gender, age (16
and over, including retired people), professional statuses and income.

Sampling was carried out by a private company and the respondents
were paid approximately e2 for their participation.
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Sample of participants
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Descriptive results



Acceptation rates for the numerical questions

Below PT means ‘non-uniform Pigou-Dalton transfers’.

TRANSFERS ACCEPTED REJECTED NEUTRALITY

URL 66.80% 8.43% 24.78%
UL 59.30% 12.02% 28.68%
UR 51.97% 14.08% 33.95%
PT 39.38% 18.47% 42.15%

All transfers 51.88% 14.21% 33.91%

All the differences are significant (χ2 Statistics).
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Econometric estimations



Econometric strategy

The subject compares two distributions x and y .

By indicating which distribution is considered as more equal, he provides
an indication on ∆W (x , y ;α), with α > 0:

∆W (x , y ;α) = α [W (x)−W (y)] ,

If x (resp. y) is strictly preferred, then ∆W (x , y ;α) > 0 (resp. < 0).

If the level of inequality is considered to be the same in both distributions,
then ∆W (x , y ;α) = 0.
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Econometric strategy

Although preferences are assumed to be deterministic, some errors are
possible when the respondent answers the questions.

To this end we add a white noise, normally distributed. We obtain a
stochastic specification for the estimation model:

∆?
W (x , y ;α) = ∆W (x , y ;α) + ε , where ε ∼ N(0; 1) .

∆W (x , y ;α) is positive if the distribution x is preferred.

We only observe ∆?
W (x , y ;α), which is positive if x is chosen.
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Econometric strategy

Given that only the ordinal information of ∆ is meaningful here, we
replace ∆ by a discrete variable γ, such as:

γ = 0 if ∆?
W < τ1 ,

γ = 1 if τ1 ≤ ∆?
W ≤ τ2 ,

γ = 2 if ∆?
W > τ2 .

The threshold parameters τ1 and τ2 have to be estimated, with τ1 ≤ 0
and τ2 ≥ 0.

We obtain an ordered probit model, estimated by applying maximum
log-likelihood methods (Hey and Orme, 1994).
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Parametric estimation of the utilitarian model

The Atkinson-Kolm-Sen class of inequality indices is derived from
Wu(x) = 1

n

∑n
i=1 u(xi ), with:

uε(xi ) =

{
1
ε xεi , if ε 6= 0 ,
ln xi , if ε = 0 .

(inequality aversion if ε < 1)

The Donaldson-Weymark class of inequality indices is derived from
Wf (x) =

∑n
i=1

[
f
(

n−i+1
n

)
− f
(

n−i
n

)]
xi , with:

fη(t) = tη , η ≥ 1 .

(inequality aversion if η > 1, Gini if η = 2)
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Parametric functions uε and fη

As expected, for a large majority of subjects, the utility function is
concave, and the weighting function is convex.

SANN ALGORITHM BFGS ALGORITHM

MODEL Concave Linear Convex Concave Linear Convex

Utilitarianism (ε) 87.72% – 12.28% 98.44% – 1.56%

Extended Gini (η) 18.75% – 81.25% 2.90% – 97.10%

The extended Gini model dominates utilitarianism for 70% of the
subjects, according to the AIC criterion:

MODEL SANN ALGORITHM BFGS ALGORITHM

Utilitarianism (ε) 19.64% 17.63%
Extended Gini (η) 71.43% 68.08%
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Median value of η for fη

The weighting function fη(t) = tη with η = 2, which corresponds to the
Gini index, fits very well the preferences of the median individual!
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Non-parametric estimations of f

Point-by-point estimation: f (0.2), f (0.4), f (0.6), f (0.8), recalling that
f (0) = 0 and f (1) = 1.

% of participants for whom f is consistent with the different classes of
weighting functions (FPT ⊂ FUR ⊂ FURL and FPT ⊂ FUL ⊂ FURL).

Very low success of the convex functions, consistent with PT.

ALGORITHM f ∈ FURL f ∈ FUL f ∈ FUR f ∈ FPT

SANN 76.34% 57.14% 23.44% 10.49%
BFGS 77.01% 64.06% 55.13% 36.38%
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Non-parametric estimations of f

But again, the weighting function of the median individual is very close to
that of the Gini index !
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Conclusion



Conclusion

Clear rejection of progressive transfers in the middle of the distribution.

In contrast, transfers that promote solidarity at both the top and bottom of
the distribution (URL transfers) receive significantly higher approval.

UL transfers > UR transfers: greater prioritization of poverty reduction
over the mitigation of extreme wealth.

The Extended Gini approach fits individual preferences much better than
utilitarianism measures.

The Gini index represents the preferences of very few individuals . . . but
the Gini index adjusts well median individual’s preferences.
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Thank you for your attention.
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