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Components of Gini, Bonferroni, and Zenga Inequality
Indexes for EU Income Data

Leo Pasquazzi' and Michele Zenga'

In this work we apply a new approach to assess contributions from factor components to
income inequality. The new approach is based on the insight that most (synthetic) inequality
indexes may be viewed as (weighted) averages of point inequality measures, which measure
inequality between population subgroups identified by income. Assessing contributions of
factor components to point inequality measures is usually an easy task, and based on these
contributions it is straightforward to define contributions to the corresponding (synthetic)
overall inequality indexes as well. As we shall show through an analysis of income data from
Eurostat’s European Community Household Panel Survey (ECHP), the approach based on
point inequality measures gives rise to readily interpretable results, which, we believe, is an
advantage over other methods that have been proposed in literature.
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1. Introduction

A great deal of literature about income inequality is concerned with evaluation of
contributions to inequality from factor components. A common approach to this problem
is to express some given (synthetic) inequality index as sum of terms, with one term
corresponding to each factor component, which are then interpreted as contributions to
inequality. The interpretations are justified by showing that the terms representing the
contributions are functions of some descriptive statistics for the joint distribution of the
factor components and total income. In connection with the well-known Gini index, this
approach has, for example, been applied by Rao (1969); Lerman and Yitzhaki (1984,
1985), and Radaelli and Zenga (2005).

Shorrocks (1982), on the other hand, explores an axiomatic approach. He considers a
broad class of inequality indexes, but is faced with the problem that under a fairly general
set of restrictions there exists an infinite number of potential decomposition rules for every
given inequality index. To solve this nonuniqueness problem, he adds two further
restrictions which imply that the relative contributions (or “proportional contributions” in
his language) from the components are the same for all inequality indexes and are equal to
those corresponding to what he calls the “natural decomposition rule” for the variance. In a
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later paper (Shorrocks 1983) Shorrocks acknowledges that not everyone might agree
on the restrictions imposed to derive the “unique” decomposition rule, but he still defends
that rule by showing that in applications to some empirical datasets it gives rise to
reasonable results.

In the present article we illustrate, through an application to income data from the
European Community Household Panel (ECHP), a new approach to factor component
decomposition. This approach has been recently suggested by Zenga et al. (2012), and was
originally developed for the inequality index 7 (Zenga 2007a). In a later paper it has been
extended to the Gini and Bonferroni indexes as well (Zenga 2013). The new approach
is based on the fact that these three inequality indexes are, by their original definitions,
(weighted) averages of point inequality measures which measure inequality between
population subgroups identified by income. Defining factor component contributions to
the point inequality measures is, as we shall show below, an easy and straightforward task,
and taking appropriate averages of these contributions yields decomposition rules for the
(synthetic) inequality indexes as well.

The rest of this article is organized as follows. In Section 2 we recall the definitions of
the Gini, Bonferroni, and Zenga indexes in terms of point inequality measures. In Section 3
we show how the decomposition rules based on the point inequality indexes are derived
and in Section 4 we highlight some interesting relations between factor component
contributions to inequality and shares on total population income. Since income
distributions are usually available in the form of survey data with weights associated to
each sample unit, we devoted Section 5 to estimation from survey data. Finally, in
Section 6 we provide an application to data from the 2001 wave of the ECHP in order to
give some insight into the range of possible outcomes. To help the reader to recall the
meaning of certain symbols which we shall introduce in the course of this article, we added
a list of notations at the end of the article.

2. The Gini, Bonferroni, and Zenga Indexes as Averages of
Point Inequality Indexes

Let

VISyp=---=y (N

denote total income Y of individuals or families belonging to a given population, and let

pizzﬁ, i=1,2,....N, ®)

and

Zijzly"

q4i = =N i:1a2a"'7Na (3)

Z»:ly”

denote the cumulative population and income shares, respectively. When Gini (1914) first
proposed what later became the virtually most widely used inequality index, he set out
from the fact that the cumulative income shares g; can never exceed their corresponding
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cumulative population shares p;. Thus, he proposed

R:=P "9 i_12 .. N, (4)

Pi

as basic point inequality measures from which he derived the definition of his well-known
synthetic inequality index

N-1 N—1
R = Zi:l Ripi Zi:1 (pi —qi)

= = . &)
N—1 N—1

Zi:l pi Zizl pi

Thereafter he showed that R is linked to the graph with the Lorenz curve (Lorenz 1905) in
the sense that R is equal to the ratio between the “concentration area” and the area of the
triangle with vertices in (0, 0), (N — 1)/N, 0) and (1, 1) (sometimes called the “maximum

concentration area”).
Starting from the observation that the mean income

1d
M (Y) == , i=12...,N, 6
S i;y i 6)
of the i “poorest” population members cannot exceed the mean income
|
MY) :=MyY)=— v 7
(Y) := My(Y) N;y @)

of the whole population, Bonferroni (1930) proposed the inequality index

=2 MY) — M7 (Y)
M(Y)

1
Bi= )

i=1

As pointed out by DeVergottini (1940), B can also be viewed as unweighted average of the
point inequality measures R; proposed by Gini (1914). In fact,

Z]::ly” Zi»:ly”

MY)-M;(Y)_ N i Pi —4i _
M) S pi

More recently, Zenga (1984, 2007a) introduced two new types of point inequality
measures and put forward corresponding synthetic inequality indexes. In the present
article we shall consider only the latter proposal. It is based on the point inequality
measures given by

_ MM - M)

L= D ) NN, LN, 9
MF(Y) i 1,N2 k 9
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where

1 N
. Vi ifi=1,2,...,N—1
MiY):={ N~ lz:"*“rl (10)

YN if i=N

and where N < N, < .--- < Ny = N are the cumulative frequencies corresponding to the
k different values taken on by total income Y. Using the point inequality measures I;, Zenga
(2007a) defined the synthetic inequality index

1 &
I:ZN;IN;nS (11)
where ny,n,, . . ., n; denote the absolute frequencies of the k different values observed for

total income Y.

Notice that as opposed to the indexes proposed by Gini and Bonferroni, Zenga’s
synthetic inequality index [/ involves only the point inequality measures at
i=Nj,N;, ...,Ni, which, as will be seen in the next section, makes it easier to apply
the approach to factor component decomposition based on point inequality measures.

Before moving on to factor component decomposition, we provide a brief list of
references regarding the synthetic Zenga index I. Applications to real distributions may be
found in Zenga (2007b), Zenga (2008), and Greselin et al. (2013). Polisicchio (2008),
Polisicchio and Porro (2009), Porro (2008), and Porro (2011) deal with properties of the
curve defined by the point inequality measures /; and its relation with the Lorenz curve.
Inferential problems related to the 7 index have been analyzed in Greselin and Pasquazzi
(2009), Greselin et al. (2010), Langel and Tillé (2012), Antal et al. (2011), and Greselin
et al. (2014). As for decomposition rules, Radaelli (2008a) proposed a subgroups
decomposition for the point inequality indexes I; and the synthetic / index that has been
applied to income data in Radaelli (2007), Radaelli (2008b), and Greselin et al. (2009) and
that has been compared with a subgroups decomposition rule for Gini’s index in Radaelli
(2010). Finally, as already mentioned above, the decomposition rule considered in the
present work has been originally proposed in Zenga et al. (2012) and has been extended to
the Gini and Bonferroni indexes in Zenga (2013).

3. Factor Component Contributions to Inequality

Assume
Yi ::xiﬁ1+xi.2+"'+xi,c7 l.:1,2,...,N, (12)

where x; ; denotes the income from factor component X; of the ith individual or household.
Obviously,

i i i i
Zyv = va,l + ZXV,Z +eee Z-xv,c
v=1 v=1 v=I v=I
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so that

M;,Y)=M, X)+M;, (X)) +---+M; (X)), i=12,...,N, (14)
and

where M(X;), M; (X;) and Mf(XJ-) are defined as M(Y), M; (Y) and Mf(Y), respectively,
with x; ; in place of y;. It is important to note that while M; (Y) is the mean of the i smallest
values observed for total income Y, this is usually not the case for M; (X;). In fact, M; (X;)
is the mean of the i smallest values observed for factor component X; only if Y and X; are
perfectly rank correlated (the situation is analogous for Mi*(Y) and Mi*(X_ ).

Using relations (13), (14), and (15) yields simple decomposition rules for the point
inequality indexes R; and I;. In fact, it is easily seen that

Ri:= M(Y)A;(%;(Y)z Z M(Xf)ﬂz(gf(xj)7 i=1,2,....N,
J=1
and
Toyy — M- < M) — M- (X
IO MED) S M0
so that
Ri(X)) = M—(X’)A;(%;(Xf), j=12,...,¢ (16)
and
LX) = M (X)) _M;(Xf), i=1,2,...,¢c (17)

+
M (Y)
can be interpreted as contributions from the factor components X; to R; and /;, respectively.

The corresponding relative contributions have a very neat interpretation:

RiX) _ MXp-M;Xp .,
R~ MY)-M;(Y)’ o

pi(X)) = SN =1, (18)

and

LX) _ M (X)) — M; (X)) i=1.2
I M) -M; ()’ o

gl(X‘]) = . 7N7 (19)
are simply the contributions from factor component X; to M(Y) —M; (Y) and to
M (Y) — M; (Y), respectively (observe that py is not defined because Ry = 0). The
interpretations of p;(X;) and {i(X;) can actually be interchanged since for i=
1,2,...,N—1 these relative contributions are always the same. This perhaps
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unexpected result follows immediately from the fact that

N —
N

i(Mi*(-)—M;(-)) =M(-)—-M;(-), i=12...,N=1. (20

Based on the contributions R;(X;) and Ii(X;), it is straightforward to define
contributions to the corresponding synthetic inequality indexes as well. In fact,

SN R o o RiXop Z S R p

'R, (X)p,
R = = ,

Y P Z, N

1 Nl c T
j;Ri ﬁZZ,—R(X)_ZN_I;Ri(Xj)

i=1 j=1

and

c k
z W, =—zzz,v K=" =3 Iy K,

s=1 j= =1 s=1

and the expressions on the far right suggest to consider

RX) ===, j=1,2,...,c 2n

1 N—1 .
B(X;) := ﬁ; RiX), j=12,...,c, (22)
and
1 k
I(X)) :ZN;INX(XJ-)nS, i=1,2,...c (23)

as contributions to the synthetic inequality indexes R, B, and I, respectively. The
corresponding relative contributions are then given by

N-1 N—-1
R(X; . RiX))pi . PiX)Ripi
P(X]) = ( J) — z:l—lN71 J — Zl_lN71 J (24)

R Zi:l R; pi Zizl R;p;

_ BX) Z_,ZMX) > )R,

B N—1
i= 1R i:lR’

(25)
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k N—1
1) _ D InEdns o v (X) I
I k N—1
Z.Y:IINJ s Ziz] Iy, ns

and are thus nothing else than weighted averages, with different sets of weights, of
essentially the same relative contributions (recall p;(X;) = {i(X;) fori=1,2, .. .,N — 1
andforj=1,2, .. .,¢). p(X;), B(X;) and {(X;) can thus be interpreted as average values of
the contributions of the factor components X; to the N differences M(Y) — M; (Y) or
Mf(Y) — M;(Y).

However, there might be a nonuniqueness problem in the definitions of the
contributions. The problem occurs if there are several population members with the same
total income Y and with different incomes from two or more factor components X;. In this
case, the values of M (X;) and M;F(Xj) for i # Ni,N3, . . ., N} depend on the i index
assigned to the population members with same total income Y, and thus the corresponding
contributions R;(X;) and J;(X;) depend on this assignment as well. It follows that R (X})
and B(X;) depend on the way in which the i indexes are assigned, while for J (X;) this is not
the case, because J(X;) depends only on the contributions J,(X;) for i = N{,N,, . . ., N;.
Even though in large populations with few repeated values for total income Y this

(X)) = , (26)

dependence has little impact on the results, we propose an easy way to neutralize it: instead
of the original definitions, one might consider modified versions of the Gini and
Bonferroni indexes that are weighted averages of the point inequality measures R; and B;
just for i = N|,N,, .. .,N;. A convenient modified version of the Gini index is for
example given by

k
RN; ry
R/ = ZS:I: * (27)
D s
s=1
where
Ns(ng+ney) ifl =s<k

ry = N =k (28)

while for the Bonferroni index we suggest

1 &

I—

Bli= Zl: Ry, ns. (29)

A few comments are due regarding the definitions of R’ and B'. In first place we observe
that in large populations with few repeated values R’ and B’ are close to R and B,
respectively. Second, it is worth noting that the definitions of R’ and B', as opposed to those
of R and B, include the point inequality measure Ry even though Ry = 0 for every income
distribution: we made this choice for ease of comparison with the Zenga index which
depends on k point inequality measures as well. Finally, regarding the definition of R', it is
not difficult to show that it coincides with the ratio between the “concentration area” and
the area of triangle with vertices in (0, 0), (1, 0), and (1, 1) (see the proof in the Appendix).
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The factor component contributions to R’ and B’ are obviously defined as

k
R'(X)) :=w7 i=1,2,...,c, (30)
Zs:1r‘*
and
1 k
B'(X)) := ﬁ; Ry, Xpng, j=1,2,....¢, 31

and the corresponding relative contributions are then given by

k k
RI(X; Ry.X)rs X)) Ry 1y
p'(X)) = X)) _ 2o R Kpr - 2P R (32)

R/ k k
Zs: 1 RNS Fs Zx: 1 RNJ Ts

and

k k
By = B0 _ DB n > pnX)Ry, s o)

B’ k k
X:X:IRNA s ZS:IRNS ns

4. Contributions to Inequality and Shares on Population Income

As suggested by Zenga et al. (2012), it is instructive to compare the relative contributions
pi(X;) and {i(X;) and their weighted averages p(X;), B(X;), and {(X;) (as well as p/(X;) and
B'(X;)) with the share

N
Zizlxi‘j
YX)) ==5 (34)
i=1Vi

of their corresponding factor component X; on total population income. In fact, in the
hypothetical case, the so-called scale transformation hypothesis, where

xi;=vXj)y; forevery i=1,2,...,N,
one would have
M; (X)) =yX)M; (Y) and M (X)) = y(X;) M (Y)
foralli=1,2,...,N, so that
piX)) = &iX) =yX;) fori=1,2,...,N—1 and {y = y(X)).

In this case it follows that

p X)) = BX)) = {X)) = v(X)).
In real income distributions one should obviously expect that

Xij 7 v(X)) yi
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for most population members i, but since the deviations x; ; — y(X;) y; must sum (over i)
to zero, the scale transformation hypothesis provides a useful benchmark against which to
compare the actual distribution of the factor components. For illustrative purposes we shall
next describe two types of deviations from the scale transformation hypothesis that are
helpful for the interpretation of the relative contributions:

e First, consider the case where
xij <vyXpy: fori=1,2,...,i" <N
and
xi; = yX)y: fori=i"+1,i"+2,...,N.

Since y; is nondecreasing in i, we can describe this as a situation where all population
members with total income Y below a given threshold value y;: have less income
from factor component X; than they would have under the scale transformation
hypothesis, while all other (more fortunate) population members have at least as
much income from X; as they would have under the scale transformation hypothesis.
It is not difficult to show that in this case

M; (X)) < yX)M;(Y) and M} (X)) > yX;) M (Y) 3%
forall i=1,2,...,N, so that
piX)) = &i(X) > v(X;) fori=1,2,.. . ,N—1 and Iy > y(X)).
From these inequalities it follows that
pXj) > v(X)p, BX)>vyX) and X)) > y(X). (36)

The first two inequalities hold also with p'(X;) and B'(X;) in place of p (X)) and B(X)),
respectively.
e The second case is opposite to the first one. It occurs when

xij>yX)y fori=1,2,...,i" <N
and
xij=vyX)y; fori=i"+1,i"+2,...,N.
In this case,
M7 (X)) > y(X))M;(Y) and M;}(X) <yX)M(Y) 37
foralli=1,2,...,N, so that
piX)) = 4(X) <vy(X;)) fori=1,2,... ,N—1and Iy <y(X)).

Therefore it follows that
pX) <vX), PBX)<yX) and X)) <y(X)). (38)

Also here, the first two inequalities hold also with p/(X;) and B/(X;) in place of p (X))
and B(X;), respectively.
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The two cases described above are somewhat artificial in that they require that all
population members with total income below (above) a certain threshold value have
smaller (larger) income from factor component X; than they would have under the scale
transformation hypothesis. Nevertheless, we can regard the inequalities in (36) (and in
(38)) as symptomatic for situations where income from a given factor component X; tends
to be more concentrated among population members with large (small) total income Y than
total income Yitself. In fact, if y(X;) is positive (which is usually the case), the inequalities
in (35) imply that

i i

i _ D
szl "~ v=1""

N N
ZV:le’j ZVZ]yV

and

N N
i D
ZV:i+1 »J > V=i+1yy
N N
ZV:IXV’] szlyv

for 1 =i = N — 1, while those in (37) imply that

i i
szlxv’j > Zuzlyy

N N
ZVZIXV’j ZVZlyV

and

N N

D e _ 2
v=itl”H v=it17”

ZN ZN
vzlxy’] v:lyv

forl=i=N-1.

5. Estimation from Survey Data

The definitions of the Gini, Bonferroni, and Zenga indexes and the decomposition rules
outlined in Section 3 can be directly applied to population data. In this section we propose
estimators which can be applied to survey data and which should be reasonably well-
behaved for a broad class of sample designs. So let

S={ir i, ... ia} (39)

denote a set of indexes corresponding to a sample of d units drawn from the population
U=1{1,2,...,N} and let

Wi s Wipy o o o3 Wiy (40)

denote survey weights corresponding to the d sample units in S. In what follows we shall
assume that the survey weights w; are strictly positive and that they are scaled so that

Zwi =N. 41)

€S



Pasquazzi and Zenga: Components of Inequality Indexes 159

The estimators we shall propose below do not actually depend on how the survey weights
are scaled. Assumption (41) is only needed to make the estimators look more similar to
their corresponding population quantities.

Now, suppose there are k = d different values for total income Y among the d observed
values in the sample, and denote these values by

J1 < <. <H. (42)
Fors=1,2, .. .,IAc, let

= Z w; (43)

i€ Sy =7

denote the sum of the survey weights w; corresponding to the sample units with total
income Y equal to y,. Moreover, let

As :Zﬁw S:l727...,]%, (44)
v=I

denote the corresponding cumulative weights. Obviously, Nlﬂc:N. Based on the
cumulative weights define

o(p):==min{s: N; =Np}, pe]I0,1]. (45)

Then, use o (p) to define

Zg(p)j’ A
M(Y) = Ls=1 757 (46)

p : o(p) .
Dt s
s=1

k -
_ Ys g n
. Zsi(a-(p)Jrl if 0'([7) < k,
MP ¥) = Zsza(p)+1ﬁ5 S
i if o(p)=k

and observe that M (Y) and M (Y) at p = i/N can be taken as estlmators for M; (Y) and
Mf(Y ), respectlvely Note, however that the estimators M (Y) and M (Y) are defined
for every p € [0,1] and that they give rise to right Contlnuous step functions with
discontinuities at p = M/N fors=1,2,... ,IAc. Obviously, M;(Y) atp = 1 is equal to the
weighted sample mean
koo
s:1yS s
k

n
s=179

M) = (48)

On the other hand, M (Y) at p = 0 is larger than the weighted sample mean M(Y ), unless
there are no different values for total income Y in the sample in which case M (Y) would
not be defined for any p € [0,1]. The latter case is obviously not of interest in
applications.
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To estimate the point inequality measures, let

2 M, (Y) — M(Y)

pi= (49)

and

A+ A —
L M) =i, ()

M) 0

and, as before, put p = i/N to get estimators for R; and I;, respectively.
Next, consider the synthetic inequality indexes. To define an estimator for R, let

Nr(ﬁx'i‘ﬁs-kl) ifl=s <]%

Py =< o A 1
T Ry T 1)

and use 7; in place of the weights r; and Rp at p = N,/N in place of Ry, in the definition of
R'. The resulting estimator is then given by

Eoa
R = M (52)
23:1?“

and, under suitable conditions, it can be used to estimate R as well. Similar reasoning
suggests that B’ and B can be estimated by

R 1 Ko
B =" Ry s (53)
NlAc s=1
and that
L
1:= A—AZIM o A (54)
k s=1

can be used to estimate 1.
Now, consider the population quantities involving the factor components X;. For their
estimation we shall employ the weighted averages given by

w;
~ . ZiES:y» =y LI
X = —Z L E Xi Wi, (55)
w
i€Syi=y, 1 S iES:yi=Y

fors=1,2,... kandj=1,2, ,c¢. Note that X; ; is the weighted average of income
from factor component X; among the sample umts with total income equal to ;. Using
M (X;) and M (X)) to indicate M (Y) and M (Y) with X, ; in place of ¥, we define the
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step functions

. M (X)) — M(X))
Ry (X)) := W (56)

and

R V(X)) - B (X))
I,x) =21 27 (57)
iy (v)

which, at p = i/N, provide estimates for the contributions R; (X)) and J(X)). Based on the
step functions TR,,(X ) and 7 »(X;) we further construct estimators for the contributions
R'(X)), B'(X;) and I(X;). These are given by

PN
A RA (X) ?'s
R/ (Xj) = ZS:I QIY/N J , (58)
s=1 ?‘S
~ 1 k ~
B(X) == Ry y (X)) g 59
N/Ac s=1
and
Ix) = Z T4 v X)) g (60)
k s=1

Also here, under suitable conditions, we can regard ?A(’(Xj) and @’(Xj) as well as
estimators of R(X;) and B(X;), respectively.
Since

S, Xy =8,(v) and > M (X)) =8, ()
=1 =1

for every p € [0, 1] (as for the corresponding population quantities), it follows that the
relations

SRX) =R, S RX)=R, Y Bx)="5
= =

J=1

and

i M
L
n M

hold true for the estimators as well.
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To estimate the relative contributions to the point inequality measures we can use the
values taken on by the step functions

R,(X) M, (X)) — M(X;)

0,(X;) := —= e — = 61
(X)) & i1, () = ) (61)
and
~ A 4 ~A—
. 1,0 M) — i1, (X))
Hxy) == L P (62)
L s - )
atp=i/Nfori=1,2,..., N. Note that, as for the corresponding population quantities,

pp(X;) is not defined for p € (N;_, /N, 1], and that for p € [0,N;_, /N ]

pXN=5X), j=12...,c

since an obvious generalization of relation (20) holds for weighted means as well. Taking
appropriate averages finally yields

A k A
R(X; P, XD Ry Ts
p\/(X]) = A( ./) — ZS:I A{.,-/N J N.r/N ) (63)

R ko .
> R
s=1 Ng/N "

~ koL S ~
BX) _ D Pin &) Ry s

Zk A n
S:lRIQJ.,-/N M

B(X)) = (64)

and

N ko, o N
ROG) _ Do Pi ) Ry s
~ - ]»; R A
Zs:lRNx/N hs
as estimators of p/(X;), B/(X;) and {(X;). Again, under suitable conditions, the former two

estimators can be used to estimate p(X;) and B(X;) as well.
Finally, to estimate the shares y(X;), one can simply use

(X)) = (65)

koo
e XijWi _Xs,j s X
F(X)) = 2 ies®i = 2 . j=12....c (66)

) koL
ZiES Wi E Ny
s=1

It is not difficult to check that the relations between the relative contributions and the
shares outlined in Section 4 hold for the estimates obtained from the estimators defined in
the present section as well.
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6. Application to ECHP Income Data

The European Community Household Panel (ECHP) is a multi-purpose annual longitudinal
survey covering the time span between 1994 and 2001. Its aim is to provide comparable
information from EU countries. It is centrally designed and coordinated by Eurostat and
covers topics such as demographics, labor force behavior, income, health, education and
training, housing, migration, and so on. The objective of the ECHP is to represent the
population of the EU at individual and household level. More information about this survey
may be found in the accompanying documentation (see Eurostat 1996; Eurostat 2003a;
Eurostat 2003b; Eurostat 2002; Eurostat 2003c; Eurostat 2003d; Eurostat 2003e).

In the present work we analyze data about household income from the Users’ Database
(UDB) referring to the 2001 wave of the ECHP. Information on income is collected very
detailed in the ECHP questionnaire. Some of the income components are collected at
household level, while others are collected for each individual in sample households. In
order to have complete information at both household and individual level, household
income components are shared among its members aged over 16, and personal income
components are aggregated for the whole household. To be specific, income components
collected at household level are: property and rental income, social assistance and housing
allowances. All other income components are collected individually among persons aged
over 16 who reside in sample households. As for taxes, some of the income components
are collected net and others gross of taxes. To allow for the computation of comparable net
values, the survey provides net/gross ratios for each household (variable HI020 in the
Household-file of the UDB; except for the country-specific informations provided in
Table 2, all other variables listed in this work are included in the Household-file).

Below we shall apply the estimators of Section 5 to evaluate the contributions from
several income components to inequality in the distribution of total net household income
(variable HI100). To avoid excessive scattering of the contributions among a large number
of income components, we shall aggregate the latter into four main components:

o Wage and salary income (X, := variable HI111). This income component includes
wages and salary payments and any other form of pay for work as an employee or
apprentice.

o Self-employment income (X, := variable HI112). This includes any income from
self-employment such as own business, professional practice or farm, working as
free-lance or subcontractor, providing services or selling goods on own account.

o Other income components (X5 := the sum of variables HI121, HI122, HI123 and
HI140). This includes capital income (variable HI121), income from property and
rents (variable HI122), private transfers (variable HI/23) and adjustments for within
household non-response (variable HI140).

e Social transfers (X, := variable HI130). This includes unemployment related
benefits, pension or benefit relating to old-age or retirement, survivor’s pension or
benefits for widows or orphans, family related benefits, benefits relating to sickness or
invalidity, education related allowances and any other social benefits.

Except for the samples from France and Finland, the variables HIxxx in the UDB contain
amounts of income net of taxes. For households where these variables are filled (the
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variables referring to the income components are always filled if the net household income
variable HI100 is filled; however, for all countries, except Luxembourg, there are a few
households where the value of the net household income variable is missing), the reported
net values are consistent in the sense that

net household income (Y := HI100) :=
:= wage and salary income (X := HII11)+
+ self employment income (X, := HI112) +
+ other income components
(X3 :=HII2] + HI122 + HI123 4+ HI140) +
+ social transfers income (X4 := HI130).

For households belonging to the samples from France and Finland, the variables HI111,
HI112, HI130, HI121, HI122, and HII23 report gross values, which must be converted
into net values through multiplication by variable HI020 (the household net/gross ratio),
while all other variables Hilxxx still contain net values. Thus, for the households included
in the samples from France and Finland,

net household income (Y := HII00) :=

:= wage and salary income (X, := HI111)+
+ self employment income (X, := HI020 X HI112) +
+ other income components
(X3 := HIO20 X (HI121 + HI122 + HI123) + HI140)
+ social transfers income (X4 := HI020 X HI130).

Finally, as for the sample weights w;, we shall follow a suggestion given in Eurostat
(2003a) and use the cross-sectional household weights provided in the Household-file
of the UDB (variable HG004). In fact, in the ECHP each household with completed
household interview has its own nonnegative cross-sectional household weight HG004,
and these weights are scaled to make sure that their sum over all interviewed households
in each country equals the number d” of interviewed households within the country.
However, since for all countries except Luxembourg there are some sample households for
which the net household income variable ¥:=HI100 is not filled, the final samples S we
shall use for estimation comprise d =< d * households. Table 1 reports the values of d*, d
and the relative weight 6 of the sample households for which the total net household
income HII00 is missing (i.e., 0 is the ratio between the sum of the cross-sectional
household weights for sample households where the total net income variable HI100 is
missing and d ). Note that there is no country for which 6 exceeds two percent.

Now, consider Table 2. For each of the 15 countries included in the ECHP, Table 2
reports the population size, the number of households and the average household size as
from the Country-file included in the UDB provided by Eurostat. Besides this general
informations, Table 2 reports also the final sample sizes d used for estimation and some
estimates regarding the distribution of net household income Y. The estimates for the
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Table 1. Sample sizes in the 2001 wave of the ECHP.

Country d” d d"—dyd" 0

Ireland 1,760 1,757 0.002 0.001
Denmark 2,283 2,279 0.002 0.001
Belgium 2,362 2,342 0.008 0.010
Luxembourg 2,428 2,428 0.000 0.000
Austria 2,544 2,535 0.004 0.002
Finland 3,115 3,106 0.003 0.002
Greece 3,916 3,895 0.005 0.006
Portugal 4,614 4,588 0.006 0.005
UK 4,819 4,779 0.008 0.009
Netherlands 4,851 4,824 0.006 0.005
Spain 4,966 4,950 0.003 0.003
Sweden 5,680 5,085 0.105 0.020
France 5,345 5,247 0.018 0.015
Italy 5,606 5,525 0.014 0.012
Germany 5,563 5,559 0.001 0.003

Legend: d” is the number of interviewed households which coincides with the sum of the cross-sectional
household weights HG004; d is the number of households used for estimation of the inequality indexes and the
contributions to inequality from the four factor components, that is, number of households for which the net
household income variable Y:=HI100 is filled; 6 is the ratio between the sum of the cross-sectional household
weights for which Y is not filled and d "

median were obtained from the estimator
Median(Y) := -+,

where, in the notation of Section 5, s* is the smallest integer s, | = s = lAc, such that
Ny« /N = 0.5. Observe that the countries in Table 2 are ordered according to the estimates
R’ of the Gini index.

Next, consider the contributions in Table 3:

o Wage and salary income, with shares y(X) between 0.482 in Greece and 0.680 in
Denmark, accounts for the largest share on total population income Y in all 15
countries. To understand how this factor component affects inequality, we first
observe that the contributions §’(X1), B/ (X1) and Z(X 1) are clearly larger than y(X,)
which suggests that wage and salary income tends to be more concentrated among
high income households than total income Y itself.

To assess the impact on inequality at different levels p of the income distribution,
we shall next examine the relative contributions p,(X;): we find that 5,(X;) > 9(X1)
for all countries for all values of p reported in Table 3, and that the trend of g,(X;) is
quite similar in all countries: p,(X;) tends to increase for 0 < p = 0.25 and to
decrease for p > 0.75. For the interpretation of the relative contributions, recall that
Pp(X1) is the ratio between M (X1) — M, (X)) and M, (Y) — M, (Y). In Italy, for
example, poso(X;) = 0.661 indicates that the difference between the means of wage
and salary income among the households belonging to the upper half of the income
distribution an those belonging to the lower half is equal to 0.661 times the difference
between the corresponding means of total income Y.



Journal of Official Statistics

166

"UOPIMS pUR ‘puUB[UL] ‘WNIS[og I0J
JHDH 2y Jo o[y-A1uno)) 9y} ul UdAIS se [ Ted£ 9y} IOJ Sojel UOISIOAUOD oy} SUISn pue erisny pue ‘[eSmiod ‘uredg ‘00901n) ‘ATe)] ‘puefeI] ‘() ‘9oueL ‘SInoquioxn ‘Spue[IoyioN
Srewud(q ‘AUBWLION) JOJ STl UOISIOAUOD PIXY 9Y) Sulsn paure}qo udaq 9AeY A9y ], *SOINd Ul passaidx ore f owIOdUI P[OYISNOY JOU JO UBIW dY) PUB URIPAW ) JOJ SJBWIISD ],

6VL'0  0£S0  TOYO  199SI 79¢T1 885 96'C 16€°€ ¥20°01 [e3niod
SPL'O  9TS0 660 €SPIT 01891 0S6 $6C 18T°€1 LET'6€ uredg
OVPL'0  ¥TS0 88€0 G890  LSKST LSLI L6T 1671 6£8°€ puefoIg
PEL'O  LISO T8E0  €S8¥I 802T1 $63¢€ 65T £€66°€ pSE01 EREENS)
LILO 660 69€0  ISITE £6397 6LLY 1€T v95°ST £90°6S wop3ury panun
¥69°0  TLVO  YSE0  LEOE  8SSST Tee T 8LTY €92°01 wnideg
L69°0 I8F0  0SE0  108¥T  L90IT 901¢ SI'T 18€7C ANS puejuL
8890 ILFO TYEO 0ITIT  6LISI $Tss 197 L9612 88€°LS e
6L9°0 09¥0 9E€0  9SY8T  PSSHT 65SS 91T 11L°LE 69518 Auewrron
LL9O  6SF0 I€€0  1S9€T  68€0C $80S 68'1 9LS'y £99'8 uopaMg
PLO0  LSKO  6TE0  €S08T  80WHT LYTS 9T €S1T 6V6°'LS aouel]
TLY0  9SH0  8TE0  E€¥SST  8S0ST $€ST we €€ 986'L eIsny
€90  ¥I¥0 YOE0 6TLYP  €€€8€ 8THe T L0 €Er0 moquioxn'
€790 8TF0  €0€0  88LYT 1€€TC vT8Y 67T 638°9 €LLST SpuBLIaYIaN
9v9'0  SEH0  TOEO0  L6SPE 195€€ 6LTT 61T 9St'T 89€°S Jrewuaq

I ¥ A (OW (Dupipayy  pozis  AzIs ployasnoy (suorrur ur) (suorru ur) Anuno)

— oidwes A3eIoAY sproyesnoy jo requny  9zis uonemndod

"dHDA 21 fo 2avm [00Z Y3 Ul papnjoul SaLIUNOD JNOGD UOUDULIOJUI [D12U2E) 7 2]qD]



167

Pasquazzi and Zenga: Components of Inequality Indexes

9%9°0 - - 6190 LLS0 8550 809°0 789°0 89L°0 €78°0 q
- SEV0 20€°0 SLO0 0210 0¥C0 LEV'O 6190 8¥L°0 9180 R
I g A s6o=d o060=d scL0o=d o0s0=d cro=d 0o10=d Go0=4d
0¥00—  TEO0—  9800—  #¥00 r100—  6010— 6%1°0— L¥00— €L0°0 8€1°0 9zc0 X
00 8€0°0 6£0°0 #90°0 L9070 8€0°0 9€0°0 0%0°0 8€0°0 6£0°0 €00 X
801°0 980°0 2010 L1T0 SLT'O 0110 $60°0 6L0°0 990°0 190°0 1500 X
068°0 806°0 S¥6°0 SL90 €LLO 196°0 8101 876°0 T80 T9L°0 0890 'X
A . VM A . V\Q A . V\Q A . vmo.oﬁ A . voo.o,Q A . vmn.oﬁ A . voWoQ A . vao,Q A . voﬁ.oﬁ A . vmodﬁ A . v%
N SHRWua(q
¥69°0 - - Lo 689°0 €79°0 9590 669°0 TSL0 S6L°0 Vi
- TLY0 75€°0 9210 81°0 01€0 8810 §€9°0 €€L°0 L8L0 N
I g A s60=d 060=d ¢L0=d (050=d ¢cro=d 0o10=d ¢co0=d
6000—  10000—  TEO'0— 8000 L000 0%0°0 — L90°0— 6100 — §S0°0 8I11°0 1L "X
991°0 6%1°0 €91°0 0920 6170 TLI0 0ST1°0 6€1°0 SET0 621°0 8010 X
810 7o 6%1°0 10€°0 0£2°0 L0 0€1°0 €01°0 980°0 180°0 1L00 X
2690 1€L°0 0TL0 6340 7750 969°0 L8L0 9LL0 ¥TL0 TL90 0SS0 'x
A . VM A . V\Q A . V\Q A . vmm.cﬁ A . voo.oﬁ A . vmb.cﬁ A . vcmdﬁ A . vwm.oﬁ A . vc:ﬂ A . vwcAoQ A . v%
wnideg
TL9°0 - - #99°0 €€9°0 609°0 0£9°0 7690 0LLO L18°0 aq
- 9510 87€°0 1600 LY1°0 0820 09%°0 0£9°0 1SL°0 0180 R
! g A s60=d 060=d ¢cro=d o0s0=d cro=d 010=d Go0=d
€50°0 990°0 €€0°0 0500 2200 6100 8100 §S0°0 €01°0 161°0 ¥8T0 X
€€0°0 820°0 9€0°0 950°0 9500 9%0°0 1€0°0 §T0°0 0200 9000 €00 X
$60°0 L80°0 L60°0 TET0 1110 811°0 #60°0 980°0 SLOO €90°0 1900 X
8180 818°0 7€8°0 19L°0 118°0 L18°0 LS80 7€8°0 208°0 0¥L0 o0 'x
A . VM A . v?ﬂ A . V\Q A . vmo.o,\Q A . voo,o,Q A . vmh.o,\Q A . vom.oﬁ A . vmm.oﬁ A . voﬁ.o,\Q A . vmo.oﬁ A . V\%
eusny

‘Sspuauodutod 103o0f auiodur wof Kypnbaul 0y suounqLIUO) € 21gVL



Journal of Official Statistics

168

6L9°0 - - 8690 859°0 7090 LEY0 2690 8SL°0 S08°0 q@
- 090 9€€°0 S01°0 291°0 620 L9¥'0 829°0 8€L0 L6L0 ¥
I g A s60=d 060=d ¢L0=d 050=d ¢czo=d 0o10=d co0=d
1L0°0 880°0 LY00 $80°0 8700 T10°0 1€0°0 ¥60°0 9%1°0 ¥0T°0 s0e0 "X
So1°0 $60°0 801°0 €€10 6210 8210 9600 160°0 9L0°0 $90°0 9L00 X
€81°0 I1S1°0 8LT'0 LTE0 8970 TIzo 191°0 8210 0T1'0 601°0 0600 X
1790 L99°0 L£99°0 14540) S50 8790 TIL0 L89°0 859°0 790 6Ts0 X
A . VM A . V\Q A . V\Q A . vmmdm\ A . vom.o,Q A . vmﬁoﬁ A . vomdQ A . vmon,Q A . vo_dﬁ A . vaoQ A . V(h
< Aueurran
7L9°0 - - 6L9°0 €79°0 719°0 829°0 889°0 89L°0 1€8°0 a
- LSO 62€°0 960°0 €ST°0 ¥87°0 8S+°0 €290 6¥L°0 €280 R
I g R s60=d 060=d ¢Lo=d 050=d cro=d 0o10=d Go0=d
7800 001°0 090°0 9€0°0 06€0°0 €€0°0 SY0°0 101°0 8¥1°0 LOT0 0620  'X
LEOO 9€0°0 8€0°0 8€0°0 9€0°0 100 9€0°0 9€0°0 1€0°0 0€0°0 00 X
2010 L80°0 001°0 T81°0 8¥1°0 1110 060°0 €800 TLOO 690°0 €900 X
6LL°0 LLLO €08°0 rL 0 LLLO 180 0£8°0 08L°0 8¥L0 $69°0 v090 X
A . VM A . v\@. A . VTQ A . vmo.oﬁ A . voo.oﬁ A . vmh.oﬁ A . vOm.o,Q A . vaAoQ A . voﬁo@ A . vmo.o,\Q A . vo»
douerq
L69°0 - - 6890 6¥9°0 629°0 999°0 LTLO 18L°0 678°0 qa
- 1870 0S€°0 860°0 LST0 8670 0050 9990 €9L°0 128°0 ¥
I g A s60=d 060=d ¢L0=d 050=d ¢czo=d 0o10=d co0=d
LT0°0 0500 100°0 1500 — 0r00—  SHO0— 0000 €0°0 TET0 €61°0 9970  'X
860°0 SLOO 060°0 1€2°0 191°0 660°0 SLOO $90°0 090°0 €500 €500 X
LIT0 €01°0 611°0 1120 TLT0 LET'O 011°0 600 ¥80°0 8L00 0L00 %X
8SL0 TLLO 16L°0 809°0 LOL'O 6080 718°0 808°0 STLO 9L9°0 o0 'x
A . v\m A . v\,@. A . V\Q A . vmm,o,Q A . voo,o,m\ A . vmb,oﬁ A . vcm,o,Q A . vmmdﬁ A . voﬁoﬁ A . vmo,oﬁ A . voh
puefuLy

‘om0 "¢ 21qpL



169

Pasquazzi and Zenga: Components of Inequality Indexes

689°0 - - $89°0 €59°0 9790 8%9°0 LOL'0 L8L0 8€8°0 aq
- 1L¥°0 Tweo 860°0 651°0 L6T0 08t°0 ¥79°0 69L°0 1€8°0 N
I g A s60=d 060=d ¢cL0=d 050=d cro=d o10=d co0=d
$60°0 801°0 LLOO LLOO TLO0 LLOO L9070 SLOO 991°0 1120 €670 "X
¥50°0 SY0'0 §S0°0 860°0 0800 £€90°0 €50°0 0¥0°0 620°0 T°0°0 00 X
0€T°0 80T°0 920 LYE0 90€°0 6220 0TT0 L61°0 681°0 810 IRV ¢
1290 6£9°0 w90 6L1°0 wso 1€9°0 199°0 8890 L19°0 9850 soso 'x
A . VM A . V\Q A . V\Q A . vmm,oﬁ A . vovoﬁ A . vmhoﬁ A . vOm.o,Q A . vmw.oﬁ A . vo_.c,Q A . vcho,Q A . v\%
N Ao
0rL0 - - €1L°0 €89°0 699°0 80L°0 98L°0 S€8°0 €580 m
- 250 88¢°0 I11°0 8LT'0 9¢€°0 875°0 vEL'0 0780 LY8'0 P
I g A s60=d 060=d cL0=d 050=d Gcro=d 0o10=d co0=d
0000 2000 v1I00—  ¥000— €00°0 2000 — 820°0 — 610°0— 6£0°0 ¥90°0 0610 "X
990°0 £90°0 890°0 950°0 SLO'O 1L0°0 TLO0 £90°0 L90°0 €900 6500 X
6170 681°0 v1T0 19€°0 11€°0 0¥T’0 0020 L91°0 291°0 €ST°0 LETO X
SIL'0 Lo TELO 885°0 1190 169°0 SSLO ¥8L°0 TELO 0TL0 S190  'x
A . vsw A . v\m A . v\ﬁ A . vmméﬁ A . voodﬁ A . vmhoﬂ A . va.oﬁ A . vmm.cﬁ A . vo:vm\ A . vmvoQ A . v%
puealy
vEL'O - - €2L0 689°0 699°0 $69°0 T9L°0 9¢8°0 88°0 aq
- LIS0 T8€°0 911°0 z81°0 9¢€°0 TeS0 90L°0 128°0 8L8°0 Y
l g A s60=d 060=d ¢cro=d 050=d ¢cro=d o10=d co0=d
690°0 6L0°0 0500 S€0°0 1900 ¥50°0 ¥€0°0 0S0°0 LYT°0 181°0 0sT0 "X
1200 7900 0L0'0 860°0 001°0 vL0'0 $90°0 TS0'0 ¥50°0 ¥S0°0 8500 X
6£T°0 €€T°0 €€T0 0870 1570 L1T0 0TT0 0ST°0 0€T°0 920 0120 X
1290 LT9°0 LY9'0 L850 8850 ¥59°0 189°0 6¥9°0 695°0 6£S°0 o X
(-2 (-)d (-)d (-)so0d (-)060d (-)stod (-)0s0d (-)seod (-)orod (-)s00d ()4
QJ33I1D)

ponuiuo) "¢ 21qv



Journal of Official Statistics

170

6¥L°0 - - 89L°0 €€L°0 9690 SOL 0 S9L°0 9¢8°0 vL8°0 a1
- 0£5°0 010 wio 910 ¥9€°0 7750 01L0 128°0 698°0 R
I g A s60=d 060=d cL0o=d 0s0=d Gcro=d o10=d Go0=d
L90°0 $90°0 1900 $80°0 ¥60°0 SLOO LS00 S€0°0 €L0°0 LIT0 vizo "X
$S0°0 $¥0°0 TS0°0 €600 1L0°0 6500 8%0°0 6£0°0 LEOO $€0°0 €00 X
TET0 LET'O €ET0 801°0 880°0 121°0 8¥1°0 8¥1°0 I71°0 1€1°0 vero X
9%L0 ¥SL0 SSL0 vIL0 LYL0 SyL0 LYL 0 8LLO 0SL0 91L0 6290 'x
()7 (-)d ()9 (-)se0d (-)000d (-)stod (-)osod (+)scod (-)orod (-)s00d (-
v reSmuiog
€79°0 - - LS90 119°0 9L5°0 $65°0 9590 SELO TI80 aq
- 8TH0 €0€°0 880°0 9€T°0 €570 €Tr0 6850 vIL0 ¥08°0 N
I g A s60=d 060=d cL0o=d 050=d ¢czo=d o10=d co0=d
7€0°0 S¥0°0 2000 Sv0°0 1€0°0 €000 0200 — #00°0 LIT°0 820 69C0 "X
650°0 6500 7900 7800 8700 0900 ¥90°0 890°0 6¥0°0 ¥€0°0 8500 X
080°0 $90°0 0800 091°0 811°0 8600 vL0'0 LSOO 9%0°0 SY0'0 800 X
LT8°0 1€8°0 968°0 €vL0 708°0 6£8°0 €880 1L8°0 88L°0 €690 ¢e90 'x
(-)7 (g ()d (-)se0d (-)oe0d (-)stod (-)osod (+)scod (-)orog (-)sood (-}
< SpUBR[IaYIaN
1€9°0 - - 859°0 929°0 965°0 ¥65°0 T€9°0 $89°0 STL0 |
- 14840 ¥0€°0 680°0 71°0 6970 €Tr0 €95°0 7990 vIL'O o
I g P s60=d 060=d ¢L0o=d 0s0=d cro=d 010=d Go0=d
T10'0 820°0 SI00— 2000 S000—  LYO0— T€0°0 — T100 LOT°0 IST°0 €LTO0 X
$80°0 1L0°0 6L0°0 691°0 STro $80°0 1L0°0 ¥90°0 2900 €90°0 0S00 X
1600 LLOO 2600 SST0 34K0 SIT°0 8L0°0 $90°0 090°0 ¥50°0 woo X
7180 §T8°0 €780 vL9°0 LEL'O LY80 7880 658°0 ILLO €€L°0 ge90 'x
()7 (-)d ()9 (-)se0d (-)000d (-)stod (-)osod (+)scod (-)orog (-)so0gd (-
Samoquoxn

"panuiuo) ¢ 2190



171

Pasquazzi and Zenga: Components of Inequality Indexes

LILO - - 12L°0 789°0 $S9°0 6L9°0 6€L°0 2080 778°0 aq

- 6610 69€°0 SI1°0 8L1°0 70 7150 089°0 ¥8L°0 8€8°0 N

I g A s60=d 060=d ¢cL0o=d 050=d ¢cro=d o10=d co0=d
LI00—  1000—  6V00—  STO0— €500— 9900 — 7800 — €000 — 9600 P10 9¢T0 X
8LT'0 L91°0 181°0 HT0 o L81°0 8LT'0 910 SY1°0 8€1°0 ero X
0€1°0 TIro LTT0 €61°0 191°0 Sr1°0 LIT°0 #01°0 1600 $80°0 9L00 X
60L0 TTL0 L0 8850 0L9°0 vEL'O L8L0 LELO 899°0 €€9°0 9¢¢0 X

(2 (g (g (OFY ()0 (steg ()0l () ()0rg ()0og (O
i wop3ury panun

LL90 - - 689°0 S¥9°0 119°0 §€9°0 889°0 TLLO s aq
- 6510 1€€°0 001°0 7$1°0 7820 S9%°0 29°0 €SL°0 Se80 N
I g A s60=d 060=d cL0=d 050=d Gcro=d 0o10=d co0=d
0800 0110 TS0°0 9000 — 0200—  CTI00— SLOO 8L0°0 ¥2T0 ¥8T°0 €€0 X
1600 LLOO 2600 9$1°0 6€1°0 S01°0 €80°0 0L0°0 850°0 $S0°0 0S00 X
T10°0 0100 110°0 ¥20°0 910°0 L000 €10°0 €100 0000 €00°0 8100 X
L18°0 €080 S¥8°0 LT80 §98°0 0060 6280 6£8°0 8IL°0 8590 6090 'x
A . VM A . v\m A . v\ﬁ A . vmméﬁ A . vovoQ A . vmhoﬂ A . va.cQ A . vmm.cﬁ A . vo:vm\ A . vmoAcﬁ A . v%
uapams
SYL0 - - 99L°0 LTLO 2690 €0L0 65L°0 618°0 €980 aq
- 9750 66€°0 vP1°0 0120 09€°0 €vS0 €0L°0 €08°0 LS80 g
l g A s60=d 060=d ¢cro=d 050=d ¢cro=d o10=d co0=d
€50°0 0900 oo 820°0 810°0 6%0°0 LEOO 9€0°0 ¥80°0 6¥1°0 120 "X
160°0 0800 €60°0 291°0 w10 v01°0 180°0 890°0 $90°0 850°0 1900 X
TITo T61°0 0120 61€°0 §ST0 0 961°0 181°0 €LTO 651°0 P10 X
€790 899°0 §59°0 1670 G860 §T9°0 989°0 SIL0 6L9°0 7€9°0 €L60  'X
(-2 (-)d (-)d (-)so0d (-)060d (-)stod (-)0s0d (-)seod (-)orod (-)s00d ()
< uredg

ponuiuo) "¢ 21qv



172

Journal of Official Statistics

Self-employment income. The share y(X;) of self-employment income on total
population income may vary a lot from country to country. In fact, it ranges from
Y(X,) = 0.018 in Sweden to y(X,) = 0.210 in Greece. Apart from Greece, the group
of countries with large shares 7y(X;) includes Italy (y(X;) = 0.162), Spain
(7(X3) = 0.145), Ireland (y(X3) =0.137) and Portugal (9(X;) = 0.124). The
contributions p'(X>), [§’ (X,) and f(Xz) do clearly exceed y(X5) in all countries
except for Sweden, indicating that also this factor component tends to be more
concentrated among high income households than total income Y. The relative
contributions g,(X») are, except for Sweden, clearly larger than y(X) at all levels of
p reported in Table 3, and they tend to increase as p gets larger. In many countries
the increasing trend is quite marked starting from p = 0.5.

Other income components. The share of income from this component is about
¥(X3) = 0.050 in all countries except for Belgium and the United Kingdom, where
P(X3) = 0.108 and $(X3) = 0.132, respectively. The contributions p'(X3), B'(X3),
and Z(X:;) do slightly exceed ¥(X3) in most countries, indicating that, like for the
former two factor components, the distribution of the other income components X3
tends to exacerbate inequality in total income Y as well. The largest contributions
A (X3), B’ (X3), and Z(Xg,) are observed in those countries where the share y(X3) is also
largest, that is, Belgium and the United Kingdom. Inspection of the relative
contributions p,(X3) reveals an increasing trend in most countries. In some countries
like Belgium, Finland, Sweden, and the United Kingdom the increasing trend is quite
marked in the final part of the income distribution (i.e., for p = 0.75).

Social transfers, with shares y(X4) between 0.190 in Ireland, and 0.323 in Sweden,
is the second largest factor component in all considered countries. As expected, the
relative contributions p'(X4), ﬁ’ (X4), and Z(X4) are clearly smaller than ¥(Xy),
confirming that the distribution of this income component has an offsetting impact
on inequality. In Belgium, Denmark, Ireland, Luxembourg, and the United Kingdom
some of the relative contributions p'(X4), ﬁ’ (X4), and/or Z(X4) are even negative. As
for the relative contributions g,(X4), they are for all countries smaller than (X4) at
all levels of p reported in Table 3, and they exhibit a decreasing trend in the initial
part of the income distribution up to p = 0.50, and are thereafter almost constant,
except for Sweden, where the decreasing trend holds on up to p = 0.75, and for
Denmark, where f,(X4) increases after p = 0.500.
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Appendix

In this appendix we prove that R’ as defined in (27) and (28) is the ratio between the
concentration area (i.e., the area between the Lorenz curve and the straight line which joins
the origin (0, 0) with the point (1, 1)) and the area of the triangle with vertices in (0, 0),
(1, 0) and (1, 1).

Solet Ps := py, and Qs :=gn,,s = 1,2, . . .,k — 1, be the abscissa and ordinate values
of the points at which the slope of the Lorenz curve changes. It is not difficult to see that
the conentration area is given by the sum of

e the area of the triangle with vertices in (0, 0), (P, Py) and (P, Q;), which is given by

(Pr— Q1P
2
P2

= Ry, = 5

A=

e the sum of areas of the k — 2 trapezoids with vertices in (P;_q, Qs—1), (Ps—1, Ps—1),

(P, Qy) and (P, Py), s =2,3, ...,k — 1, which are given by
A = [(Psfl - QS*I) + (Pv - QY)] (Ps - PS*I)
N 2
Pvf PA‘_PX* PA‘PX_PS*
_ gy L 1( : ])+RN3 ( . 1)

e the area of the triangle with vertices in (Py—1, Qx—1), (Px—1, Pr—1) and (1, 1), which is

given by
A — (Pr—1 — Q1) (1 = Pi—y)
L=
2
Pi_1(1— P
— Ry, -1 ( . —1)

Thus, the concentration area is given by

ZA _RN12+ZRN\1 sl(P ;1)

k-1
P, (P, — P,_ Py (1= Py
Z ( ‘l)+RNk—l k1(2 kl).
=2

Setting Py := 0 and P; := 1, the concentration area can also be written as

ZA—ZRNA] Yl(P Yl)‘i‘ZRN x_ vl).
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Using the fact that

Py 1 (Py — Py- P, (P, P,
ZRNH 1( 1) ZRNJ (+21 )7

it is easily seen that

k k—1
> A= Ryr, (67)
s=1 s=1

with
PP Py
s ) g ) )
Next, consider the hypothetical case where
O1=0="=01=0.

In this case the concentration area would be given by the area of the triangle with vertices
in (0, 0), (Px—1, 0) and (1, 1), which is

k
Py
doa=—, (68)
s=1 2
and since we would have
Ry, =Ry,=--=Ry_, =1,
it follows from (67) and (68) that
il r* — Pk—l
s=1 ’ 2
Thus, if we set
s 1 - Pk 1
’
k 2 )
we get
k
1
= 69
D=3 (69)

s=1

and since Ry, = Ry = 0 for every income distribution, it follows that the ratio between the
concentration area and the area of triangle with vertices in (0, 0), (1, 0) and (1, 1) is given
by (use (67) and (69))

> R
ZZA —ZZRNA i B
Zs—lrY

Rescaling the weights ¢ through multiplication by 2 N2 yields finally the definition of R’
in (27) and (28).
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List of Notations

Symbol Equation Meaning
N (1) Number of population members
yifori=1,2,...,N (1) Total incomes of the population members
Y @))] Symbol to indicate the total income variable
pifori=1,2,....N 2) Cumulative population shares
gifori=1,2,...,N 3) Cumulative income shares
Rifori=1,2,...,N “4) Gini’s point inequality measures
R ) Gini’s synthetic inequality index
M;(Y)fori=1,2,...,N (6) Mean income of the i “poorest” population members,
i.e., the i population members with smallest total
income Y
M(Y) (@) Mean income of the whole population
B 8) Bonferroni’s synthetic inequality index
Iifori=1,2,...,N ) Zenga’s point inequality indexes
k ) Number of different values among y,y,,. . ., yn
N;forj=1,2,. ..,k ©®) Cumulative frequencies corresponding to different values
among yi, ¥z, . - -, YN
MF(Y)fori=1,2,...,N (10) Mean income of the n — i “richest” population members,
i.e., the n — i population members with largest
total income Y
1 (11) Zenga’s synthetic inequality index
njforj=1,2,...,k (11) Absolute frequencies corresponding to different values
among yi,yz, . - > YN
c (12) Number of factor components
x;jfori=1,2,...,N (12) Incomes from the ¢ factor components
and forj=1,2,...,c
X;forj=1,2,...,c (13) Symbols to indicate factor components
MX) forj=1,2,...,c (13) Population means of the factor components
M;(X;)fori=1,2,...,N (14) Mean incomes from the factor components among
and forj=1,2,...,c the i “poorest” population members, that is, among the
i population members with smallest total income Y
M?'(X ) fori=1,2,..., N (15) Mean incomes from the factor components among
andforj=1,2,..., ¢ the n — i “richest” population members, that is, among
the n — i population members with largest
total income Y
RX)fori=1,2,...,N (16) Contribution to the Gini point inequality index R; from
andforj=1,2,..., ¢ factor component X;
I(X)fori=1,2,...,N (17) Contribution to the Zenga point inequality index I; from
andforj=1,2,...,c¢ factor component X;
piX) fori=1,2,..., N (18) Relative contribution to the Gini point inequality index R;
andforj=1,2,..., ¢ from factor component X;
{iXj)fori=1,2,...,N (19) Relative contribution to the Zenga point inequality index /;
andforj=1,2,...,c from factor component X;
RX)forj=1,2,...,c 20 Contribution to Gini’s synthetic inequality index R from
factor component X;
BX) forj=1,2,...,c 22) Contribution to Bonferroni’s synthetic inequality index B
from factor component X;
IX)forj=1,2,...,¢ (23) Contribution to Zenga’s synthetic inequality index /

from factor component X;
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Symbol Equation Meaning

pXy)forj=1,2,... (24) Relative contribution to Gini’s synthetic inequality index
R from factor component X;

BXy) forj=1,2,...,¢ (25) Relative contribution to Bonferroni’s synthetic inequality
index B from factor component X;

X forj=1,2,...,¢ (26) Relative contribution to Zenga’s synthetic inequality index
I from factor component X;

R 27) Modified version of Gini’s synthetic inequality index

Ty (28) Weights in Gini’s synthetic inequality index

B (29) Modified version of Bonferroni’s synthetic inequality index

R/ X)forj=1,2,... 30) Contribution to the modified version R’ of Gini’s synthetic
inequality index from factor component X;

BX)forj=1,2,... 31) Contribution to the modified version B’ of Bonferroni’s
synthetic inequality index from factor component X;

PX)forj=1,2,..., (32) Relative contribution from factor component X; to the
modified version of Gin’s synthetic inequality index

B Xj) forj=1,2,... (33) Relative contribution from factor component X; to the
modified version of Bonferroni’s synthetic
inequality index

yX)forj=1,2,... (34) Share of factor component X; on total population income

N 39) Set of indexes i identifying population units belonging
to a sample

d 39) Sample size, i.e., number of indexes i in S.

Note that in the application of Section 6 we considered for
estimation only sample households for which the net
household income variable Y := HI100 is filled.

Thus, the samples S used for estimation do not comprise
all interviewed households: in fact, for every country
there are some interviewed households for which the
net household income variable Y :=HI100 is not
filled (see Table 1).

w;fori € S (40) Survey weights corresponding to the sample units i € S

k 42) Number of sample units with different total income Y

J1 <y <--- <3 (42) Different values of total income Y among sample units

ngfors=1,2,..., k (43) Sum of survey weights corresponding to the sample units
with total income Y equal to y

Nyfors=1,2,..., k (44) Cumulative survey weights corresponding to different
values of total income Y in the sample

o(p) forp € [0,1] (45) o(p) :=min {s : Ny = N p}, that is, number of different
values J; of total income Y among sample units with
total income not larger the pth sample quantile
of total income

M; (Y) forp € [0, 1] (46) Weighted mean of total income Y among sample units with
total income not larger than the pth sample quantile ¥4,

A;(Y ) for p € [0, 1] 47) Weighted mean of total income Y among sample units with
total income larger than the pth sample quantile ¥, (,)

M(Y) for p € [0,1] (48) Weighted sample mean of total income Y

IAQ,, for p € [0,1] (49) Estimates for Gini’s point inequality measures

7,, for p € [0, 1] (50) Estimates for Zenga’s point inequality measures
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Symbol Equation Meaning
Fgfors=1,2,..., k (51) Estimates for the weights in the modified version of
Gini’s synthetic inequality index R’
R (52) Estimate for the modified version R’ of Gini’s synthetic
inequality
B (53) Estimate for the modified version B’ of Bonferroni’s
synthetic inequality
1 (54) Estimate for Zenga’s synthetic inequality index /
Xjfors=1,2,..., k (55) Weighted average of income from factor component
andforj=1,2,..., ¢ X; among the sample units with total income equal to ¥
j{p(X ;) for p € [0,1] (56) Sample estimate for the contribution R(X))
and forj=1,2,...,¢ ati=[Npl]
I (X)) for p € [0,1] (57) Sample estimate for the contribution 71 ,(X)
andforj=1,2,...,¢ ati =[Npl]
fl(X_ Dforj=1,2,...,¢ (58) Sample estimate for the contribution R’ X))
@(Xj) forj=1,2,...,¢ (59) Sample estimate for the contribution B'(X;)
b Xj)forj=1,2,...,c (60) Sample estimate for the contribution J(X;)
pp(X;) for p € [0, N;{fl /N] (61) Sample estimate for the relative contribution
andforj=1,2, ..., c pi(X)) at i =[N pl
fp(X ;) for p € [0, N,;_l /N1 (62) Sample estimate for the relative contribution
andforj=1,2,...,¢ &(X)) ati =[N pl
pXy)forj=1,2,...,c (63) Sample estimate for the relative contribution p'(X;)
,é(X ) forj=1,2,...,¢ (64) Sample estimate for the relative contribution 8/(X, )
f(X HNforj=1,2,...,¢c (65) Sample estimate for the relative contribution {(X;)
YXj)forj=1,2,...,c (66) Sample estimate for the share of factor component X;

on total population income
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