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Abstract

Research background: In Economics, the concept of inequality aversiorregponds with
the concept of risk aversion in the literature caking decision under uncertainty. The risk
aversion is estimated on the basis of subjectiaetiens of people to various lottery pro-
spects. In Economics, however, an efficient methbéstimating inequality aversion has
not been developed yet.

Purpose of the article: The main aim of this paper is to develop the mathbestimating
inequality aversion.

Methods: The method is based on two income thresholds whiehsubjectively assessed
by surveyed respondents. Given the level of houddghoome, just noticeable worsening of
household welfare is perceived below the firstshodd, whereas just noticeable improve-
ment of household welfare is perceived above tlvers® threshold. The thresholds make
possible effective calculations of the parameterth&f Arrow-Pratt's constant inequality
aversion utility function. In this way, an individuutility of income becomes an empirically
observable economic phenomenon.

Findings & Value added: In this paper, two theorems are proved which glethe guid-
ance on how to identify a proper version of thevabfunction. The proposed method is
tested on the basis of statistical data from trehiaal survey conducted among Polish
households in 1999. The statistical analysis o¢hdata reveals the appearance of convex
utility functions as well as concave ones. Nevdes® the prevailing part of the Polish
society exhibited inequality aversion in the ye889. Another result of this paper is that
inequality aversion diminishes as income increases.
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I ntroduction

This paper proposes a method of estimating houdehiity function. We
assume the Arrow-Pratt's form of the utility furosti with parameter
¢ (Pratt, 1964; Arrow, 1965). This utility functias commonly used in
many branches of Economics.

In the literature on making decision under uncatyaiparametet is in-
terpreted as the risk aversion. Hence the utilitycfion is called the con-
stant risk aversion functibnMany other parametric forms of utility func-
tion are applied in this field. Parameters of théenctions are estimated
on the basis of subjective reactions of peopleaous lottery prospects
(Levy & Levy, 2001; LiCalzi & Sorato, 2006). Lamihg2001, p. 129)
reviewed various studies where inequality aversias estimated. Howev-
er, the results of those studies seem ambiguous.

In the literature on economic growth with consuroptimisatior, the
constant risk aversion function represents houséhatility function. The
elasticity of marginal utility equals>0 and 1¢# is the elasticity of substitu-
tion, Hence this function is called tlwenstant intertemporal elasticity of
substitution utility functioriBarro & Sala-i-Martin , 2004, p. 91).

In Income Distribution Economics, inequality play® role of a risk.
For this reasonis interpreted as the measurar@quality aversiorand the
Arrow-Pratt’s utility function is called the&onstant inequality aversion
function (CIAF). Parameter describes an impartial observer's attitude
towards inequality when he/she judges welfare come distributions. It is
evident in the Kolm-Atkinson’s concept efjually distributed equivalent
income which is theethical measure of the social welfare (Kolm, 1969;
Atkinson, 1970). Alse parameterises the Atkinson’s family of economic
inequality indices as well as the family of the getized entropy indices
of inequality (see, among others, Sen & Foster/19%eedy, 1998; Lam-
bert, 2001, p. 112). Moreover, the CIAF enablestiping the parametric
probability distribution of welfare where the partnic form of the density
function of incomes is known (Kot, 2012).

Although parametet of inequality aversion plays such an important
role in economic research, its values are unknoagalbise economists tra-
ditionally conceive utility functions as empiricalinobservable phenome-
na. In Economics, the long-lasting tradition isstie at an arbitrary level.
Obviously, the arbitrariness in settingesults in arbitrariness of research
findings.

Y In general, the Arrow-Pratt utility function carhébit varying risk aversion.
2 Consumer behaviour is a key element in the Rams®yth model, as constructed by
Ramsey (1928), and refined by Cass (1965) and Kaopr(i.965).
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Our method of estimating the parametef inequality aversion seems
to remove this arbitrariness. The method is basetivo income thresholds
which are subjectively assessed by surveyed regpisidGiven the level
of a household’s monthly income, the barely notibeaworsening of
household welfare is perceived below the first shodd, whereas barely
noticeable improvement of household welfare is @gad above the se-
cond threshold. We check the proposed method wsidlgival statistical
data from a survey conducted among Polish househioldl999 (Kot,
2000).

We are not the first in estimating utility functenf income on the basis
of subjective assessments of welfare. For instaresearchers from the
“Leyden group” propose a system of income evalumatjaestions (IEQ)
and apply the lognormal distribution function foiodelling utility func-
tions. The IEQ provides an empirical base for thtnsation of the cardinal
utility function. This approach has been adoptbyg Kapteyn and Van
Praag (1976), Kapteyat al. (1988), Hagenaars (1986), Dubnoff (1979),
Vaughan (1984), Danzinget al (1984), Colasantet al. (1984), De Vos
and Garner (1986).

However, economists have reservations with regartheé Leyden ap-
proach. For instance, Seidl (1994) maintained thatIEQ fails to fulfil
well-established requirements of psychological measent. Moreover, he
argued that the ‘correct’ measurement leads to wmdbed utility functions,
amongst which only the power function and the litharic are acceptable.
On the Leyden approach, he stated that: ‘this @i not built on solid
ground, neither from the point of economic theonr of experimental
psychology’. In the response to Seidl, Van Praad) léapteyn (1994), re-
jected his principal arguments as ‘ill-founded’.

Kot (1998, 2000) proposed the set of income evalnajuestions which
is an alternative to the Leyden approach. In tligep, we show that only
two Kot's questions are enough for estimating tiRAE.

Recently, Ravallion and Lokshin (2002) evaluatejesttive economic
welfare in Russia. The Authors’ data on subjecpeeceptions use survey
responses to a question in which respondents sat/thir level of welfare
from ‘poor’ to ‘rich’ is on a nine-point ladder (selso: Ravallion, 2011,
2012)

The rest of this paper is organised as followsSéwation Il, the method-
ology of research is presented. Section Il presémd results of empirical
findings. Final Section concludes.
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Resear ch methodology

In this paper, the CIAF is defined as follows:

Xl—£
: for O0<e<], @
1-¢
u(x) =<logx, for £=1, 2
XD
- , for &£>1 3
-1

wherex>0 is income, and is a constant parameter (Pratt, 1964). In fact, if
e#1, the forms (1) and (2) describe the CIAF compyetelowever, we
decided to distinguish between the variants< ande>1 of the CIAF
because each of them reflects different econonaipggties.

The idea of inequality aversion has been borrowedhfliterature on
making decisions under risk. Uf(x) is the utility function which has the
first and second derivativas(x) andu”(x), respectivelythe relative ine-
guality aversion function(x) is defined as:

u''(x)

r(x) =-x 0 (%)

(4)

(Pratt, 1964; Arrow, 1965). An individual whose amee preferences are
represented by a twice differentiable utility fupatu(x) and u’(x)>0, is
called a risk averter if(x)>0, a risk lover ifr(x)<0, and a risk neutral, or
a risk indifferent, ifr(x)=0.

It is easy to see that the relative risk avers®nf@r CIAF is constant.
The first and second derivatives of CIAF argx)=x* , u’(x)=-&-X*
Substituting these derivatives into (4) gives & asersion function equal
to &. We note that CIAF is concavesit 0, convex ife<0, and linear i£=0.
CIAF concavity is known as risk aversion in the teom of individual
choice under uncertainty (Lambert, 2001, p>86)

If e<1, as in (1) and (2), the CIAF is unbounded fromwab On the
other hand, CIAF (3), with>1, is bounded from above. An economist may
chose either (1) or (3) according to his/her bsligfncerning the limits of

3 The term ‘risk aversion’ is related to all incriemsand concave utility functions. The
CIAF is a special case of such functions.
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economic welfare growth. Below we propose a singpierion that helps

to distinguish between these versions of CIAF.

In order to estimate parameter, we apply some well-established psy-
chophysical methods. In a ‘poikilitic’ measuremetiie psychophysical
function is derived from thgust noticeable differencesof the stimulus
variable associated with tlegualdifferencesf the sensation variable (see
Stevens, 1975).

Let the sensation variabi€y) be the household welfare (utility of in-
come) and the current incongebe the stimulus variable. A surveyed re-
spondent is to imagine the situation where hisltmrsehold’s current in-
come increases by $1, $2, etc. untbaley noticeabldaifference in wel-
fare is perceived. Next, the respondent imaginsfhdr current income
decreases by $1, $2, etc. untibarely noticeabldifference in welfare is
perceived. In Kot (1998), the following questionsrey asked in a house-
hold survey:

— What was your household’s disposable income inasiemonth?

- Imagine that your household’s income wvidgherthan the one actually
earned in the last month. Please, evaluate sudhcame that would
just noticeablymprove your economic well-being.

— On the other hand, imagine that your householdt®nme waslower
than that actually earned in the last month. Pleag&luate such an in-
come that wouldbarely noticeablyvorsen your economic well-being.
Let y denote the household’s income earned in the lastthmx; the

lower income threshold ank, the upper income threshold. We assume

X1>X, throughout of this paper.Fig. 1 illustrates a typical configuration of

X1, Y andx,.

In the case of a typical respondent, yhr distance is usually shorter
than thex,-y distance. This means that barely noticeable ingm@nt wel-
fare requires a greater increase of owned incorae the decrease of
owned income that barley noticeably worsened weleould.

The calculation of inequality aversierof an individual who reports the
guantity x;, y and x,, requires placing the utility of incom&(y) between
u(x) andu(x). Fig. 2 illustrates this problem.

Fig. 2 presents two CIAFsy(x) and uy(x), with different parameters,
¢ and ¢;, respectively. For the sake of simplicity, we assuthat these
functions cross at; andx, pointé‘.

4 This is not a restrictive assumption. For two efiét CIAFs,u(x) andu*(x), we can
always find the numbe>0, andb such thatu,(x)=a-u*(x)+b satisfies the crossing con-
ditions: u;(Xy) =u(x1) andu,(x;)=u(x,). Obviously,u;(x) andu*(x) provide the same welfare
ranking of income distributions because such rankings mvariant with respect to affine
transformations (see, e.g. Roemer, 1996, p. 16).
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The problem is to which of these utility functiotte respondent’s in-
comey should be assigned. Uf(x) is choseng will be the respondent’s
inequality aversion. Whem(x) is choseng; will be the correct answer.

In generalu(y) lies somewhere betweeifx) andu(x), i.e.

u(y) = pu(x,) + @- p)u(x,) , 0p<1 (5)

If (5) holds and utility function has the form df)(or (3), there will be
the solution to the following nonlinear equation

F=px+0L-p)x° -y~ =0,e1 (6)

Here,F is the loss function. A numerical algorithm canused for solv-
ing this non-linear equation. Notice that the olbgicolutions=1 to equa-
tion (6) should be excluded. The case of a CIAFwatl will be discussed
later.

It is also worth to notice that the solution to atijon (6) is ‘scale invari-
ant’. For instance, if incomg and thresholdg; andx, are deflated by the
same constant, e.g., household size or any eguislscale, equation (6)
will remain unchanged.

The most important advantage of Eq. (6) is thahables estimating in-
equality aversion and then the utility function fodividual households as
well as for individual household members. The ftatiessibility follows
from the commonly accepted assumption that houdehobme and wel-
fare is evenly divided among household members ége Moyes, 2012).

Some of the consequences of (5) and (6) are indida applications
of the proposed method

Whene=1, i.e. when the utility function has form (2), tequality (5)
implies

y=xg"=G ()

whereG is the (generalised) geometric mean of the threlshglandx..
If e£1, i.e., when the utility function has either tloerh (1) or (3), then
incomey, calculated from eq. (6), is

1/(1-¢)

y = [px + - p)xte] )
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In general, the following two theorems provideearid for identification
of the CIAF versions.

Theorem 1.

Let M=px,+ (1-p)x; and G = xx; °. If x,<y<x, and (5) holds, then for
all pe(0,1)

y>M, if and only ife<0 (9a)
y=M, if and only ife=0 (9b)
G<y<M, if and only if O<<1 (9c)
y=G if and only ife=1 (9d)
y<G, if and only ife>1 (9e)

Theorem 2.

If (5) holds and/=x; ory=x,, thene=1. (for proofs see: Appendix).

Notice thatM andG are the arithmetic mean and the geometric mean of
the thresholds; andx,, If n households are surveyed, we use the symbols
X1, ¥, %i M; andG;, i=1,...,n. The individual statisticé); andG; should
not be confused with the arithmetic and geometre&ams of household
incomesy..

From the above theorems, it follows that we neechtoulate inequality
aversion only for the cases (9a), (9c) and (9edther cases; is set either
toOorto 1.

The ‘location’ parametep should be set for a unique solution of equa-
tion (6). The lack of knowledge aboptmeans the state of ignorance, i.e.
the state ofmaximal entropywhere all functionau(y) belonging to open
interval U(x),u(x)) are equally probable. The entropy will be maxinial
p=1/2, i.e., ifu(y)=[u(x)+u(x2)]/2. In other words, we assign the mean of
utilities u(x) andu(x) to incomey. This approach is in accordance with
Lerner’s (1944) advice (see Lambert, 2001, p>.92preafterp=0.5 will
be applied.

5 Lerner (1944, p. 9) was the first to proposertiean value solution to the problem of
assigning a utility function to a person, assuméingtate of ignorance. Also see Thistle
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It is worth to notice that the identification ofetifCIAF's version is inde-
pendent of the choice @f This is due to that Theorems 1 and 2 are valid
for all pe(0,1).

Fig. 3 illustrates the calculation effor a household which provides the
following data:x;=400,y=510, %=600. Here, incomg is greater than the
arithmetic meamM=500 of the thresholdg andx,, soe<0 (the case (9a) of
Theorem 1).

The calculation gives= -1.01. Negativee means that the utility func-
tion is convex.

In Economics, however, concave utility functiong ayenerally pre-
ferred. Such functions have a declining margingityibf income, which is
a fundamental property to all approaches (LamBRéeR1, p.94).

Figures 4 illustrates the loss functibrfor the case (9c) of Theorem 1,
i.e. for 0<<1. Fig. 5 illustrates the loss functiénfor the case (9e) of The-
orem 1, i.e. foe>1.

Special attention should be paid to the precisiboatculatinge>1. As
Fig. 5 shows, loss functiof crosses zero in the extremely narrow interval
of + 2.10". Therefore, the solution to eq. (6) might be ocveked unless
calculations are performed with double precision.

Empirical results of theresearch

We used — with permission — archival statisticatadkom the survey
conducted among Polish households by The Publioi@piResearch Cen-
ter (CBOS) in October, 1999. The details are preseim Kot (2000, Ch.
IV). In this paper, the same data are used forequitlifferent purpose, i.e.,
to check the validity of the proposed method ofnesting individual ine-
guality aversion. A new survey is currently beingnmed.

Table 1 presents the structure of the sample off@l@eholds with re-
gard to inequality aversion. The selection criterlases on Theorems 1
and 2. Additionally, the mean and coefficient oé thariation of the per
capita disposable income are shown.

The analysis of the results presented in Tablealvstthat in the year
1999 the Polish society was predominantly (80%¢juradity averse. Utility
function (3) withe>1 is the dominant form of the CIAF. Only 2 per ceft
surveyed households exhibitedn the (0,1) interval, and yet this model is

(1997, pp. 2-3).
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most usually assumed by economists. It is alsolwodting that utility
functions withe>1 are negativé.

Our empirical analysis reveals the group of houkktwith convex util-
ity functions. The results presented in Table 1wskimat the null or nega-
tive inequality aversion characterises rich houlkEhdOn the other hand,
positive inequality aversion is typical of relafigygoor households.

Table 2 presents mean values of threshaldgs and household income
in the same groups as in Table 1.

Table 3 presents the estimates of inequality amerand 95% confi-
dence intervals. The distributionssoifs presented in Fig. 6, 7 and 8.

The distribution ofe<0 (Fig.6) is skewed to the left. The mode of this
distribution is about -2.2. The distribution of84 (Fig. 7) is also skewed
to the left and has two modes: 0.52 and 0.96. Tikgilwltion of &>1
(Fig.8) is skewed to the right and has the mod8.1.9

The shapes of the utility functions are presenie#fig. 9, 10, and 11.
The mean values effrom Table 3 were applied.

Finally, we analyse the impact of household welfaménequality aver-
sion. In Fig. 12, the fitted line suggests diminishingguality aversion
when income increases.

In order to test the statistical significance & telationship presented in
Fig. 12, we estimated the parameters of linear essgon function
e=agtos-XThe results are presented in Table 4.

This shows that parametey is less than zero at 0.05 significance level.
This means that inequality aversion is a diminighumction of household
income per capita.

Conclusions

The results of our research allow us to draw thieviaing general conclu-

sions:

— The proposed method of estimating individual indityyaaversion
proves to be quite accurate in confrontation wittpeical data. This
means that the individual utility of income cantbeated as empirically
observable.

— A priori identification of the form of utility funiton is possible when
the arithmetic and geometric means of the threshald available.

5 In mathematics, negative numbers are as good siSveoones. However, economists
prefer positive rather than negative quantitiesison (1970) uses*(x)=a-u(x)+b, a,
b>0, which makes some valueswf(x) positive, but negative utilities still remain.
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- In reality, not only concave utility functions agpe but also convex
ones. Economic theories cannot ignore this fact.

- In 1999, the Polish society was predominantly iraity) averse. How-
ever, further investigations are necessary in otdeascertain whether
or not this aversion is still so prevalent.

- Inequality aversion diminishes when individual imeincreases.
Although there are convincing arguments to supp@tassumption of

a mid-point location of utility of income, theseead to be verified by fur-

ther investigations.
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Annex

Proofs of theorems 1 and 2

For the sake of convenience, we recall symbols irs8ection 2:

1-¢

X , for 0<e<],
1-¢
u(x) =<logx, for £=1,
~(e-D)
X , for &£>1
c-1

For everype(0,1), 0<x<y<X,,
u(y) = plu(x,) + @ - p) [u(x,)
P+ (1= p)x -y =0
y=x'%"P =G, fore=1

y=[pxe + @- oy

, fore£1
M=px;+(1-p)xz, Obviously,M>G..
Theorem 1.
Let us assume thai<y<x, and (5) holds. Then for evepy(0,1)
y>M, if and only ife<O
y=M, if and only ife=0
G<y<M, if and only if O<<1
If e=1 if and only ify=G,

y<G, if and only ife>1

@
2
3

()
(6)
(7)

(8)

(9a)
(9b)
(9¢c)
(9d)

(%)
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We apply Jensen’s inequality when proving the Téeot.
If f(x) is a real continuous function that is strictly cane andx is a
non-degenerate random variable then
E[f(a] < f(E[X]) (al)
If f(x) is strictly convex then
E[f(a] > f(E[X]) (a2)
where EJ[-] is the expectation’s operator (Lam2001, p. 11).

Proof of thesis (9a).

First we prove the implicatiore<0 — y>M. For ¢<0 u(x) is strictly
convex. Then (5) and (a2) imply

pu(x,) + @ = p)u(x;) > u[px, + (L= p)X,] (a3)

Hence

xf£+ o 1 e
1-p)—=—|>— +(1-
{pl_g ( p)l_J L, [P (= P

and then

[px ™+ (L- p)x; 1" > [px + L p)x,] =M (ad)

The left hand size of the above inequality is eqaal (8). Finally we
havey>M.

Now we prove the implicationy>M — ¢<0. Assumey>M. i.e., (a4)
holds. Then (a3) also holds. Observe that (a3)ndsfia strict convex
function (Rudin (1976, p. 101). Bu(x) (1) or (3)is convex if and only if
£<0 that completes proof of the thesis (9a).
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Proof of thesis (9b).

The implication e=0 — y=M is obvious if we substitute=0 into
equation (8). To prove the reverse implicatipnM — =0, we again use
(8) and sey=M, i.e.

1/(1-¢)

[px + @- p)x " = px + @- p)x,

Then

[pX + @- p)XE| = [px + @- p)x ]

The preceding equality holds when eitheb or p=0 or p=1 or x;=X.
The latter three cases are excluded by the assamsp@ip<l andx;>X,.
When &£0, inequalities ‘<’ or ‘>’ hold instead of equality=" because of
Jensen’s inequality. TherefoteO.

Proof of thesis 9c.

First we prove the implication: 8<1 — G<y<M. Whene>0, u(x) (1)
is strictly concave. Themi(x,)® [U(x,) " < pu(x,) + - p)u(x,), i.e.
the arithmetic mean is greater than the geometearmAccording to (al),
the right hand side of this inequality is less thfm+(1-p)xJ], i.e.,

u(x)" (x,) P < pu(x) + (L= p)u(x,) <u[px + @1- p)x,] (a5)

The components in the preceding double inequabty lbe expressed
respectively as

wawmwﬂ”:(&%](gfj )

1-¢ 1-¢
1

e

1
1-¢ 1-¢

rwuo+a—pwug=1f5mﬁ*+a—pwﬁl
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1 1-¢ 1 1-¢
1- == 1- =~ M
ulpx + @=pxel =~ [P+ @-pxl™ =7

Then Jensens’s inequality (a3) can be expressed as

1 1-¢ 1 1-¢ 1-¢ 1 1-¢
— < +@1-p)x;]<—M
-2 LTGRO R D
Multiplying all sides of this double inequality laypositive number -
and raising to the power 1/€)-give

G <[px* + @- p)xe [ < M (a6)

The middle component in (a4) ig (8). Therefore Gxy<M. The
implication 0<<1 — G<y<M is proved

Now we prove the reverse implicatioB<y<M — 0<¢<1. The ‘if and
only if nature of the theses (9a) and (9b) exchude0. Therefore,
conditione#£1l means that must belong either to (0,1) or to4d,
ConditionG<y<M (a6) can be written as

G <py +(I-p)x <M

The indirect proof of the implicatioB<y<M — 0<¢<1 runs as follows.
We assume>1. Then the right hand side of preceding inequaléy be
expressed as

px P+ (L= p)x Y <MD @7)

Notice that now functionf(x)=x“" is convex because its second
derivativef”(x)= ¢(e-1) is positive. Applying Jensen’s inequality (a2)egv

P+ Q- P > [px + (L= p)x] P = M

which contradicts to (a7). Therefare (0,1) which completes the proof.
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Proof of thesis (9d).

First, we prove the implicatiosm1— y=G. Whene=1, equations (2)
and (5) imply

logy = plogx, + (1~ p)logx;
Thereforey = x’x; * =G.

The indirect proof of the implicatiog=G — ¢=1 runs as follows.
Assume thay=G bute#1. Then using (8) we get

Y= - )Xt > ()P 06 ) TP = (X))
Therefore
y>x'% " =G

which contradicts to the assumptignG. This completes the proof of the
thesis (9d).

Proof of thesis (9e).

First, we prove the implicatione>1 — G<y. When &>0 the utility
function has the form (3). Then equation (5) hasftiim

1 _(5_1) 3 Xl—(é‘—l) + XZ—(E—l)
- = -t 1- 2
g—ly {p e-1 d-p) -1
or
y e = px Y+ (- p)x (a7)

Notice that the right hand side of the above equats the mean of
positive and different factors; “™ and x,“™ . Therefore the arithmetic
mean of these factors is grater than their geoonmiean, i.e.

P+ M= PG > ()06 ) =6 (ag)
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Combining (a7) and (a8) we get
y D > GTED

Rising both sides of this inequality to negativewpo -1/(e-1) (and
changing inequality direction) we getG.
The indirect proof of the implicationG<y— ¢>1 is trivial. Assume that
G<y ande<1. If £ <0 theny>M>G due to (9a)lf &=0 they=M>G due to
(9b). And finally, if ¢ ¢(0,1) then (9c) implies/>G. In other words,
assumptiorz<1 leads to contradiction witpy<G. It follows thate>1 which
completes the proof of the (9e).

The Theorem 2 concerns situations where househotaimey is equal
to either of thresholds, i.e. eitherxpor tox,. In Theorem 1, we excluded
such situations assumingry<x..

Theorem 2.

If (5) holds and/=x; ory=x; , andx;#x, thene=1.
Proof. If we sey=x; Eq. (6) gives

P+ @-p)G =X =061

Then

1-¢ _ J1-¢
Xl - X2 !

which is true for=1, because;#x,. Obviously, whery=x,, we will get the
same result, i.ees=1.
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Table 1. Versions of utility functions and household disgble income per capita

Sdlection Households  Income/ capita

Inequality
aversion criterion N %N Mean V.
e<0 y>M 62 7.64 614 70.5
=0 y=M 100 12.32 595 69.4
O<e<1 G<y<M 15 1.85 592 46.9
Y=X1 81 10.00 282 53.3
e=1 Y=Xp 6 0.71 471 70.8
y=G 5 0.62 380 22.4
e>1 X <y<G 543 66.87 402 64.6
Total 812 100.0 432 70.6

Note: M —arithmetic mean of the threshokisandx, , G-geometric mean of the thresholds,
N- the number of households in the sampd\ -percentage of households, coefficient of
variation (standard deviation as the percentadkeoérithmetic mean).

Source: own elaboration using data from Kot (20@@h kind permission.

Table 2. Average threshold and household income

Inequality Selection L ower Household Upper
averson criterion Threshold x1 Incomey  Threshold x2
£<0 y>M 1385 2099 2402
e=0 y=M 1569 1983 2396
O<e<l M>y>G 1073 1893 3180

y=X1 1016 1016 1704

e=1 =2 1200 1650 1650

y=G 1320 1900 2800

e>1 X <y<G 1177 1367 2076
Total 1224 1479 2125

Source: own elaboration using data from Kot (20@@h kind permission.

Table 3. Estimates of inequality aversion

Standard 95% Confidence
error L ower Upper
2.5207 -4.32412 -3.04386 -11.6697 4€K30

Version Mean Min. Max.

£<0 -3.68399

e=0 0.0
O<e<1 0.74449 0.2568 0.60229 0.88670 0.2992  1.0000
1.0
e=1
e1 2.27269 0.7250 2.21158 2.33381 1.0721  9.8693

Total 1.36556 189282 1.23517 149594 -11.6697  9.8693

Source: own elaboration using data from Kot (20@@h kind permission.
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Table 4. Estimates of the regression function e=ag+a4-X

Parameter  Estimate  Standard error £(810) p
do 2.106519 0.118023 17.84830  0.000000
o -0.001453 0.000194 -7.48573  0.000000

Figure 1. Incomey and income thresholds x, and x, in a concave utility function
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Figure 2. The position of u(y) against u(x) and u(x,) for two utility functions with
different parameters of inequality aversion
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Figure 3. The loss functiotr for y>M (x;=400,y=510, x,=600,¢= -1.01)
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Figure 4. The loss functiorr for Gy<M (x;=500, y=720, x,=100Q £=0.6982)
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Figure5. The loss functiorr for y<G (x;=350,y=400, x,=700 £=5.9525)
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Figure 6. Kernel density function of inequality aversiarQ)
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Figure 7. Kernel density function of inequality aversions £8%)
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Figure 9. The utility function withe= -3.68399
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Figure 10. The utility functions withe= 0.74449 (solid line) ang=1 (doted line)
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Figure 11. The utility function withe= 2.27269
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Figure 12. The relationship between inequality aversion amdine
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