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1. INTRODUCTION

The analysis of inequality has always aroused therest of scholars from several
subjects, and the necessary tools for this anahgie been continuously refined: from
the possibility of measuring the inequality in @dbway to the introduction of global
inequality measures decomposable according to somtexia (Kleiber, Kotz 2003;
Radaelli 2010).

A point measure represents a potential tool forlyashay the inequality of a non-
negative variable, and this paper is focused oh\hry aspect of the inequality. Many
point inequality measures are obtained by compatimg cumulative distribution
function with the first incomplete moment of a noegative variable; while thEp)
point measure (Zenga, 2007a) obtains informaticutthe inequality of a non-negative
variable by comparing groups of populations. Byragag these point measures, the
inequality index is defined.

Some analytical and inferential results on th{p) curve and on théindex have been
developed (Zenga 2007b; Greselin, Pasquazzi 20@8isid¢hio 2008a, 2008b,
Polisicchio, Porro 2008; Porro 2008; Radaelli 20G8eselin, Pasquazzi, Zitikis 2009;
Greselin, Puri, Zitikis 2009).

Here we recall some known characteristics of tistinequality measure and present
other new features. Particularly, the focus ist@ntiehaviour of this point measure and
on the information provided by it, thus highlighgihow this measure creates inequality
contrasts. Besides, we analyse how some transfiamsabf the observed variable
influence the point measure, and special attenBopaid to the translation and the
equalitarian transfer. Finally, we present sona k@) curves referred to the Italian
individual income distributions as to emphasize ihierpretation provided by this
measure.

" Dipartimento di Metodi Quantitativi per le ScienZeonomiche e Aziendali, Universita degli
Studi di Milano-Bicocca, via Bicocca degli ArcimiolbB, 20126 Milano, Italy
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2. NOTATION AND DEFINITIONS

Let X be a non-negative variable and let:

{(xj,nj): ]=1...5,0sx <X <..< xS;Znj = N}
j=1

be the corresponding frequency distribution.

For this frequency distribution, we define:

J
N, =>'n, i=1,...s with  NeN (2.1)
i=1
N, _
i
Q, =Y. xn, i=1,...8 with  Q<T (2.3)
i=1
T 18
=— ==Yy 2.4
N NiZ:l)m (2.4)

For every valug; the frequency distribution of is split into two adjacent and disjoint
groups:

- the lower groud(xl, ) (xj N, )}
- the upper grou;{(xj+l,nj+l) ;...;(xs,ns);(x;l,o)} ,j=1,...,s, where x_,, is a hypothetical

value with null frequency, in order to hasv@on-empty pairs of groups.
For every pair of groups, we compute the mean; &éme lower mean is:

- Q 1X
Mp)=—=—7 n j=1,... 2.5
(PJ) Nj Njg Xlnl J S ( )
and the upper mean is:
rQ .
VR J=1,...s-1,
Mip,) =4 N-N; (2.6)
Xop j=s, wherex,, > x,

The inequality curve introduced by Zenga is the plement to 1 of the ratio between
the lower mean and the upper mean:

- M M
I(pj):M(Pj) M(Pj) =1- (pj)zl-u(pj) j: 1,...S (27)

+ +

M (py) M (py)
where the raticU(pj) between the two means is the point uniformity xnbetween the

lower group and the corresponding upper group; éa¢ime lower group, composed py
percent ofN, has a mean oX that represents thU(pj) (100 of the mean of the upper
adjacent group.

Considering thes points (pj; I(pj)),j = 1,...5, and drawing adjacent rectangles with

base in abscissgp,_; p; |, with p,=0, and height in ordinat9; I(pj)J, we obtain the
diagram of inequality(p;).



This diagran_1 may be obtained using the followii(g) curve:

1_'\f|(”1) forO<p<p,
M (p)
P=1 @8
1- 'Yl(Pj) for SRS p< p;; j=2,...,S
M(Pj)

Finally the global index is obtained by:

I IZS‘, I(pi)[-lrll\l—j, (2.9)

n.
which is the weighted mean of tHQpi) point measures with weights equal ’ﬁ

j=1,...s. Alternativelyl is equal to the sum of the areas of shrectangles used to plot
the I(pj) inequality (Zenga, 20074d)js also the area under th{p) curve.

In order to consider some comparisons with the horeurve, we defineg; :%,

j=1,..., s, hence the Lorenz curve of the frequency distitlyuX is obtained through the
points of coordinategy, g), j=1,... .

3. FEATURES AND BEHAVIOUR OF THEI CURVE.

(pj)

The main feature of the(pj) inequality measure is the comparison with partshef

population. By the expression (2.7) we deducetticompared parts of population are
always two adjacent and disjoint groups which cosepdhe whole frequency
distribution. The two groups differ in the valuesasied by the observed variable, that
is: the lower group includes values XK x; the upper group is composed by values of
X>X

The comparisons are made for increasing value§ seb there are comparisons. The
results of these comparisons are drawn in the goeﬁplppj), j=1,...8. The comparison

of the lower group and the upper group is basetherarithmetic mean, hence tlhg,i)
measure is simple to compute and straightforwardterpret. Besides the comparison

M(Pj)

M(pj)
Is the expression of the uniformity between the

is made on the ratio between the arithmetic me&nkeotwo groupsiJ(pj) =

Hence the ratioU(pj) :1—|(pj)

compared groups and it is a uniformity point measun this sense the global
uniformity index is the weighted mean of the umfittly point measures, that is

S n.
Uu=1-1= U B,
JZ:; (Pj) N

From the definition, it derives that th@pj) measure assumes values in [0; 1].



In the distribution with absence of inequality, ttiea{(M;N)}, the point measuré(pj) is

always equal to zero in the interval [0; 1], s&tix,, = X, =% =M ; and the inequality

index| is equal to zero.
While in the distribution with maximum inequalitpat is {(0O;N-1),(T; 1)}, we have:

M M . « ,
Loy =1 and I, zl'x*—lzl'x—;. with x;=2x,=T, and by  assuming

X, =X, =T =NM, it derivesl , ) :1—%; hence under this assumption:

=1 N -1

and the inequality indekis equal tol—%.

In any frequentcy distribution we halfp) = MM X for <p<piandl(p) :1-¥

+1
for ps.1i< p < 1, but these values depend on the frequencylision of X, in relation to
X1, P1, Ps-1, M and X;+1 2 X.

Excluding the previous considerations, the beha\mu(pj), j=1,... 8, is free; as some

empirical analyses prove there is a wide varietybelaviours, but obviously every
observedl(pi) curve may be decomposed in increasing, decreasitgiginiform parts, in

relation to increasing values pf, j=1,...s.
In any way, in the plot of the observég)j) curve, it is possible to draw the horizontal

line of level equal to the value of thendex. Hence, we have the graph of the mean of
the I(p;) inequality measures and we can highlight the pafrtthe distribution with

inequality lower, upper and equal to the inequatitganl. This is a very interesting
representation of the inequality indéxand it is not shared with other global indexes
derived by different inequality curves.

In order to understand the information given by th&?) point measure and to simplify

the multiplicities of its behaviour, we can considaly the following main behaviour:
1) uniform inequality;

i) non-increasing inequality;

lii) non-decreasing inequality.

1) In the uniform inequality, the values cb{pj) are equal to the same value for every
j=1,...s, hence the plot of(pi) is parallel to the abscissa. In this case, noenaibw

you split the values oX into two adjacent groups, the inequality measwasel on the
means of the two compared groups assumes allvaysame value.
The value of the index is equal to the unique value assumed by I;QS point

measure. This type of behaviour is similar to thadsained for the frequency

distributions with null inequality or maximum inegjity, but it emphasizes the presence
of inequality, because the point measure is noaletpu zero or one. Thus this is a
situation of uniform inequality.



The following tab.1 shows a simple distribution wii=5, M=9 andl=1
j=1,...,5 (see Polisicchio, 2008b, for the generatibtiis kind of distribution).

: - + |

& M@, M@, 1)
7.24778 7.24778 9.43806 0.23207
7.98941 7.61860 9.92094 0.23207
8.85102 8.02941 10.45589 0.23207
9.85996 8.48704 11.05183 0.23207
11.0518 9.0 11.71980* 0.23207

=0.23207

* we have seth =11.7198 X5 = 11.0518 for assuringps)=0.23207.
Tab. 1.A frequency distribution with uniform I(p) inequslicurve.

An analogous example is given in tab.2, whidrd, M=12.8 andi= I(pi):0.63058 for

j=1,...,5.

: - + |

s M) M) 1)
5.41094 5.41094 14.64727 0.63058
7.23613 6.32353 17.11765 0.63058
10.17218 7.60642 20.59038 0.63058
15.34997 9.54230 25.83078 0.63058
25.83078 12.80 34.64928* 0.63058

=0.63058

*in this the valuexg = 34.64928 X5 = 28.83078 assures tH§bs)=0.63058.
Tab. 2.A frequency distribution with uniform I(p) inequsticurve.

Fig. 1 reports the graphs of thgpj)point measures corresponding to the two previous

examples

Fig. 1. Graphs of the I(p) curves for the two frequencytriistions with uniform

inequality.
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i) In the situation of non-increasing inequality, tredues ofl(pj) are decreasing for
j=1,...s, hence the plot of(pj)is composed by rectangles with decreasing heidfuts.

increasing values of, the means of the two adjacent compared groupsttebe more
equal and the inequality decreases.

The following tab. 3 shows a simple distributionttwN=5, M=9, 1=0.23207, and
decreasing values df by forj=1,..., 5.

: - + |

& (ry) M(pj) )

7 7 9.5 0.26316

8 7.5 10 0.25000

9 8 10.5 0.23809

10 8.5 11 0.22727

11 9 11+ 0.18182
1=0.23207

* in this case the valué(:3 =X5=11.

Tab. 3.A frequency distribution with non-increasing I(peguality curve.

In fig. 2 we have the plot of thlqu) inequality measure and thenean measure, where
the weighted meahof the point measureﬁpi) is represented with the horizontal line of

level 1. We can easily notice that the late behaviounesagous to the case of uniform
inequality. The plot ofl(pj) compared to that df, shows the parts of the distribution

that are closer to or farther from the mdanhat corresponds to the case of uniform
inequality. In other words with this plot we areleabo compare two distributions: the
observed one and the distribution with uniform un@dy; obviously in the same plot

we can also represent th@) curves of the usual extreme distributions of mraxn and
minimum inequality.
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Fig. 2.Graph of the I(p) curve of a frequency distributiwith non-increasing I(p) curve
and the corresponding | index.



iii) Finally, in the situation of non-decreasing inedgyakhe values ofl(pj) are

increasing fo=1,...s. The two compared groups tend to have increasieguality for
increasing values of, because their means are less equal.
The following tab. 4 shows a distribution wit¥5, M=12.8,1=0.63059, and increasing

values ofl(pj), for j=1,...,5. Fig. 3 reports the graphs of tt}%j) andl measures, and
analogous considerations may be done in relatidhetanformation given by it.

. - + |

s M) M) (P1)

7 7 14.250 0.50877

8 75 16.33333 0.54082

9 8 20.0 0.60

10 8.5 30.0 0.71667

30 12.8 60.0 0.78667
1=0.63059

* we have assumer}l(;rl =60 >Xs5 = 30, for obtaining a value df(ps) > 1(p,).
Tab. 4.A frequency distribution with non-decreasing I({pgquality curve.
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Fig. 3. Graph of the I(p) curve of a frequency distributiafith non-decreasing 1(p)
curve and the corresponding | index.

The curves presented so far, may be composedirgsinitmixed behaviour of the(pj)

point measure; particularly, the concave, which lbesn often observed in the case of
income distributions, can be obtained by combirardgcreasing behaviour followed up
by an increasing one.

These mentioned features manifest how deeply(f)eurve differs from the traditional
Lorenz curve in terms of description, interpretatamd behaviour; though a functional
relation exists between the two curves for eygZenga, 2007a).



4. EFFECTS OF SOME TRANSFORMATIONS ON TH) INEQUALITY CURVE

Thel inequality index satisfies the usual requiremefta global index (Zenga, 2007a).
As far as the point inequality measures are comckrsome properties have also been
introduced (Zenga, 1990).

In relation to these requirements, it is interggtio analyse the feature of thi@) curve
following transformations which affect the frequgndistribution. In particular, we
analyse the effects of the translation and of taesfer from the rich to the poor on the
[(p) curve.

4.1.Translation

Considering the frequency distribution of the nauative variableX, we introduce the
transformationy=X+h with h0.
Zenga [2007a] has proved that thedex is consistent with that transformation, renc
if h> 0 itwill bely<lyx. Similarly if h < 0 it will bely > Ix.
This demonstration is based on the performandgpgf, that is ith > O:
|\;| Y(p;) .
Loy S1= 5 < Iy s j=1..s (4.1)
My(p))
where IY(pj) and Ix(pj) are the inequality measuresoandX, respectively.
It is now interesting to understand how the behaviof the Iw;) point measure
changes following this transformation. From thei&bn of the I(pj) measure and the

next equality:

- - + +
Myp,) =Mxp)+h andMyp) =M xp)+h
it derives:

_ . _
_Mxpp+h _Mxp)=Mxe)
+

I +
M x(p)+h M +h

=1

Y(pj) -
X(pj)

and by multiplying and then dividing it bls;l x(p,) Z 0, we have:

_ Mxe)  _ 1 .
IY(P;)_|X(P1) + : - Ix(pi)—h ]—1,,5
M xp)+h 1+
M x(p;)
. . 1 _ N
For every fixed valugn>0, the ratlo—h assumes values in (0;1) and it is an
1+—
M x(p)

increasing function ofy. Hence,l,,, <Iy,, and the two curves tend to be nearer for
increasing values g.



An analogous consideration holds for a fixed vadlu@ith -x, <h<0, in this case the

. 1 . "
ratio —p _ assumes values greater than 1 and it is a desgehsiction ofp;.
1+
M x(p;)
Hencel,,, >y, and the two curves tend to be nearer for incngasalues of.

In conclusion, the influence of the considered dfarmation on thel(pi) curve

decreases g increases no matter whether we add a positive reggative valué to
everyx , j=1,..., N, but obviously the sign oh affects the relation between the two
point measures.

Naturally, if all the non-negative and differentiies of a distribution are increased of
the same quantity, not only the inequality of thieole distribution decreases but the
reduction of the inequality involves mainly the diexavalues rather than the greater

ones and this feature is well highlighted by lla;ja) point measure. As we will see later,

the Lorenz curve is not able to point out thisiiiite aspect.

The following fig. 4 reports the comparison witte thniform inequality distributioiX of
tab. 1 andv=X+3. While in fig. 5 there are th¢p) curves ofX and Y=X-5, beingX the
variable of tab. 3.
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Fig. 4. Comparison between the I(p) curves of the distidouof X reported in Tab.1
and Y=X+3.
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Fig. 5 Comparison between the I(p) curves of the distiim X reported in Tab.3 and
Y=X-5.

Now it is interesting to consider the effect ofsthype of transformation on the Lorenz
curve.
The Lorenz curve of = X + h is obtained by means of the points with the sabseiasa

1 3 May + p;h
n=————
NM, El,y T T M+h
mean ofY, and the pointg; qx;) for j= 1,...,s, define the Lorenz curve 0f
The difference between the ordinates of the two horeurves associated to the same
abscissa; is:
h

qu 'qxj :(pj 'qxj)M +h

hence, forh>0 we have a positive difference, because it dependp; - gy) and it is an
increasing function firstly and successively a dasing function ofp; (see Nygard,
Sandstrom, 1981). In other words, the variation edegs directly on the prefixed
behaviour of the Lorenz curve, thus the Lorenz eumas not the same reaction to the

translation of thd (p, CUIVE.

p; and with ordinatey,; = ,J=1,...s, whereMy=M + h is the

i=1,...N,

4.2 Equalitarian transfers

Without losing in generality, we can consider thgribution of X with unitary frequency,

X. .. - X
hences=N. Considering the transfer of a quantityO from X1 to x;, with h s%,

j=1,...,N-1, letY be the distribution following the described traasflt is easy to prove
that:

L) t=1...,j -1 j+1..N,

byepy = _ h
1-N-ip @ t=]
j T-(Q+h

we notice that whep= N-1, in order to have the equality, , =1, itis enough to set
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X, =x, andy, =x, >x, —h=y, (Zenga,2007a).
The difference between thg, ) and I, ) curves is:

i

0 t=1...,j-1j+1L..,N,

oy = vipy =

N-j hT

I (T-Q)IT-(Q; +h)]
Hence, the twd(p) curves are unequal only fqr[J (pj_l; pj] and the variation depends on
h, T,j andQ,.
If the transfer of the quantity > O is referred to two eventually non-consecutiaues,
such asg+k andx; , forj = 1,...,N - kandk = 1,...,N — 1, and this transformation does not
change the order of tié¢values, that is € x; <...< Xj.1 <Xj + h < Xj+1 <...< Xk < Xjsk —
h < Xke1 <...< Xy, the two I(pj) point measures are unequal pr(pj_l; pj+k_1] and the

t=j.

difference between them has an expression analdgdhat previously shown:

0 t=1...j-1j+k...,N,

x(p) " y(m) T

N -t B hT
t (T-Q)T-(Q+h)]
It is now interesting to analyze the effect of ttyise of transfer on the Lorenz curve, and

to compare and contrast this effect with that el ¢p) curve.
In the Lorenz curve, the effect of the describedisfer betweer.; andx; is:

t=j,..j+k-1

0 t=1...,j-1j+1...,N,
q\g 'qx1 = h

R t: ',

T J

hence, the two curves differ fqy[ (pj_l; pj+1) and the variation depends onlyloandT.

In the case of transfer referred to two non-conpeewalues, under the assumptions
previously described for tHép) curve, it derives:

0 t=1..j-1]j+k,...,N,

Ovi - Ox =

h .
— t=j,..,] tk-1
T Jyeees)

Hence, the differences between the two Lorenz sudepend only on the transferred
quantity h and the totalT of the values ofX, no matter how positiong and j+k are
involved in the transfer. Moreover, the plot of the Lorenz curves differs in the part of

absciss®0(p, 4 Py )-
Finally, it is interesting to observe that the eifnce between thapj) point measure is
related to the ordinatg of the Lorenz curve in the following way:
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0 t=1..,j-1j+k,...N,

Iy = vemy =

hd\l_tD 1

— t=j,...,j+k-1.
(1' th)(l' th)

T t
Now, for pointing out these differences betweenlibeenz curve and thi€p) curve, some
examples will be proposed.

In the following tab. 5 and 6 we considér5 values withM=25, but the value¥ of tab. 6
are obtained by the values of tab. 5, transferiiregquantityh=2 from the values to the

valuex,. In the same tables we present the values of the measure and the valuep

of the Lorenz curve. While in tab. 7, for evgmy,..., s, we compute the differences
between the correspondirlgpj) measures and the corresponding ordinates of thenko

curves; these differences highlight the diversetrea of the considered point measures to
the equalitarian transfer.

A - + | . X
% Mo Mo, X 9 W
2 2 15.75 0.87302 2 0.03077
8 5 18.33333 0.72727 10 0.15385%
12 | 7.33333 21.5 0.65891 22 0.33846
18 10 25 0.6 40 0.61538
25 13 25 0.48 65 1
|x=0.66784
Tab. 5.Distribution of X with N5 and M=25
A - + | . Y
)/ M(Pi) M(Pj) YeP) QYJ i
2 2 15.75 0.87302 2 0.03077
10 6 17.66666 0.66038 12 0.18462
12 8 20,5 0.60976 24 0.36923
18 10,5 23 0.54348 42 0.64615
23 13 25 0.48 65 1
Iy =0.63333

(*) We have ser; =25>23=Y;.

Tab. 6.Distribution of Y with N& and M=25 obtained by the previous distribution X with
an equalitarian transfer.

j Lo oy Avi - O

1 0 0

2 0.06689 0.03077
3 0.04915 0.03077
4 0.05652 0.03077
5 0 0

Tab. 7.Differences betweel"(pj) measure and Lorenz curve of X and Y.
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In tab. 8 and 9, two other examples are considsiradar to the previous ones, witth=
5, M=25, the same positions of the values involvechin transfer (8 and 2% and the
same transferred quantity= 2.

L - + I . X
XJ M(pj) M(pj) X(p;) QJ q J
5 5 15 0.66666 5 0.07692
7 6 17.66666 0.66038 12 0.18461
14 | 8.66666 19.5 0.55556 26 0.4
18 11 21 0.47619 45 0.6769
21 13 21 0.38095 65 1

Ix =0.54795

Tab. 8.Distribution of X with N&, M=25 and different point inequality measure.

A - + I . Y
/ M(Pi) M(Pj) Yeey) QYJ i
5 5 15 0.66666 5 0.07692
9 7 17 0.58824 14| 0.21538
14 | 9.33333 185 0.49550 28| 0.43077
18| 11,5 19 0.39474 46| 0.70769
19 13 2 0.38095 65 1

ly = 0.50522

(*) We have ser; =21>19=Y;.

Tab. 9.Distribution of Y with N& and M=25 obtained by the previous distribution X with
an equalitarian transfer

These two last examples differ from the precedingsoby the point inequality measure
and by the global inequality index. Tab. 10 repdas everyj=1,...,5 the differences
between the considered point inequality measures.

We notice that the Lorenz curve presents the sasponse to the previous example
because of the same valuesand T. On the contrary, thd(pj) measure gives a diverse

response to this considered transfer with respetitd preceding example, because of the
dependence of the variation on the partial sumabfes ofX andy.

j Lo = Ivnp Avi - O

1 0 0

2 0.07214 0.03077
3 0.06006 0.03077
4 0.08145 0.03077
5 0 0

Tab. 10. Differences betweequ) measure and Lorenz curve of X and Y.

In other words, the different point inequality betconsidered examples is well shown in
the I(pj) curves because it compares different and adjguants of distribution. This

aspect is not highlighted by the Lorenz curve bseale comparison of inequality is
based on cumulative, ordered and relative values.
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4.3 Scale transformation

The transformatioty =aX (a > 0) has been already analysed in Zenga (2007kit dioes
not determine any variation in tH(gpj)point inequality measure, just like in the Lorenz

curve.
5. THE USE OF THH(p) CURVE IN SOME EMPIRICAL ANALYSES

The features of thé(pj) inequality point measure make it especially slgdbr analysing

the inequality in the income distribution.

We present a study of inequality using tl@ measure, that has been carried out about
some real cases referring to the individual incafistribution in Italy. The considered
data have been provided by the 2006 Bank of Itahge survey on the Italian household
income and wealth.

Fig. 6 reports both thKp) inequality curve and the straight line representhel global
index, referred to the non-negative individual disposable incomes (black trait) and to
the non-negative individual net disposable incoméblout pensions and net transfers
(grey trait). Remembering th&t1-U, where U is the global uniformity measure, for the
2006 net disposable incomes in Itdlyjs equal to 0.2914, and this shows that in Ithby t
mean income of the lower groups is the 29.14% efrtiean income of the respective

upper groups, on average. To this valudJotorresponds a mean valuef the I(pj)

inequality point measures equal to 0.7086.

The constant straight line of level 0.7086 représéme case of uniform inequality, that is
to say the particular situation of equality betwé#esm means of incomes of all adjacent and
disjoint groups constructed by varying the valuésncome. The inequality of these
groups, measured by the point inequaligyi), is always equal to 0.7086, and obviously

the weighted mean of these measur(g§ is equal to the same value.

Let us focus on the behaviour of th@) inequality curve: the curve has a concave
behaviour starting in the point (0; 1) and arrgviat the point (1; 0.9767). In particular,
for increasing values of income, the point inedyaliecreases with increasing decreases
until the sixth decile, successively the point in&dy is quite constant for a short trait
and finally it increases suddenly.

This behaviour of thel(pi)inequality point measure is consistent with that té

inequality in the Italian income distribution. Whare compare the inequality of groups,
passing from lower levels of income to intermedidévels of income, we notes that the
inequality between adjacent groups of income desesan other words adjacent groups
of income have means closer to each other, andasurg the value of income we arrive
to a situation characterized by an inequality betwadjacent groups that is constant.
Successively, when we compare groups of intermedratomes with groups of upper
values of income, the inequality increases anditlfisement shows the existence of very
great high values of income in the extreme grodpsalues.

The value of the uniform inequality line0.7086 is a mean value, hence it can be useful
for a comparison with the graph of th@pi) point measure. From this comparison, we

note that thel(pi) point measure is upper than the uniform inequdility until the 28

percentile of income and then from the™9(ercentile until upper extreme value of
income. From the 25 percentile until the 90 percentile of income, thd(pi)point
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inequality measure is lower than the uniform iredy line. In such a way, we are able to
identify brackets of income with point inequalityeasure upper or lower than the mean
inequality value.
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Fig. 6.Italy. I(p) curves and | inequality indexes for Aoegative net disposable income
(black trait) and for non-negative net disposabteeame without pensions and net
transfers (grey trait).

The value of the uniform inequality line0.7086 is a mean value, hence it can be useful
for a comparison with the graph of th(apj) point measure. From this comparison, we

note that thel(pj) point measure is upper than the uniform inequdility until the 28

percentile of income and then from the™@ercentile until upper extreme value of
income. From the 2% percentile until the 90 percentile of income, thd(pj)point

inequality measure is lower than the uniform ireddu line. In such a way, we are able
to identify brackets of income with point inequglineasure upper or lower than the
mean inequality value.

Let us now highlight the potential of th€p) curve in describing the outcomes of
transfers of income. In the Bank of Italy surveg tiet disposable income was divided
into payroll income, self-employment income, pensioand net transfer, property
income. Therefore it is interesting to analyze,ngsithe I(p) curve, the income
distribution without pensions and net transferse flobal inequality index is equal to
0,8758 and by its value we are given the chanadrdaw the line of uniform inequality
(grey trait in fig.6).

By comparing the(p) inequality curve referred to this type of incogeey trait too) to
the uniform inequalityl(p) curve, we can highlight the income levels whdre point
inequality measure is superior to the inequalityameand those where the point
inequality measure is lower than the inequality mékhus this comparison shows that
these levels of income differ from those analyzedthe case of the net disposable
income.

For the aim to evidence the potentiality of tf@ curve in describing the point inequality,
we report in fig. 7 the corresponding Lorenz curfiggghe considered data.

15



L(Pj)
1

0.94
0.8 1
0.7+
0.6 4
0.5
0.4+
0.3
0.2
0.1+

0 [ | | | T | | | |
0 01 02 03 04 05 06 07 08 09 1

Pj

Fig.7. Italy. Lorenzcurves for non negative net disposable income Kbteait) and for
non negative net disposable income without pensiodset transfers (grey trait).

In the other plots (fig. 8 - 15) the same varialdes presented (net disposable individual
income with or without pensions and net transfdos) particular Italian regions, for
gender and for particular classes of age. Natueatry graph may be read to prove the
general behaviour of the curve, the mean levehefgoint inequality measures, and the
brackets of the distribution with lower or uppelimidnequality measure with respect to
the mean level representing the uniform inequalisgribution.
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Fig. 8.Piedmont. I(p) curves and | inequality indexes.
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Fig. 9. Calabria. I(p) curves and I inequality indexes.
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Fig. 10.Femalesl(p) curves and | inequality indexes.
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Fig. 11. Males. I(p) curves and | inequality indexes.
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Fig. 12.Females 31-40. I(p) curves and | inequality indexe
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Fig. 13.Males 31- 40. I(p) curves and | inequality indexes
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Fig. 14. Females 66 and over. I(p) curves and | inequathtexes.
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Fig. 15. Males 66 and over. I(p) curves and | inequalityeres.
6. CONCLUSIONS

The possibility to analyse the inequality of a freqcy distribution through a point
measure represents an undoubted advantage inaales&he Lorenz curve constitutes
the cornerstone on which other global inequalityasuees have been accordingly
introduced. Nonetheless other point inequality messhave been suggested so far, such
as the Bonferroni curve (1930), th@) and theZ(p) measure (Zenga, 1984), which have
revived the debate about it. By contrasting some¢hefm, it has also been possible to
appreciate the advantage of a behaviour not bautttetdefinition of the measure itself.
The I(p) inequality measure stands out among the otherause of its straightforward
interpretation, its ease of computing and its poeédetermined behaviour.

Throughout the present study, other positive aspafdhel (p) measure have been pointed
out. After examining the interpretative featureshsf point measure related to a behaviour
either increasing, decreasing or constant, we pavicularly highlighted its readiness in
responding to translation and equalitarian trassfand we have also suggested
comparing thd(p) curve with the Lorenz curve which does not shosinailar response.
Considering then the global measure, obtained as weighted mean of I{pg point
measures, we have showed how easily and cleaslyniasure can be plotted, and how it
constitutes the peculiar case of uniform inequalgcording to the latter, no matter how
you split the population into two adjacent groupg, inequality will be constant and equal
to thel level of the global measure, measuring such inégues the complement to one
of the ratio between the means of the two groupsth those two aspects, immediate
plotting of the global measure and interpretatidn tloe uniform inequality curve
respectively, are not considered in the otheruaéty point measures.

In order to explicit the descriptive and interpteta capacity ofi(p), some real cases of
Italian income distribution have been analysed. ifiermation have been provided by
Bank of Italy, namely about the individual incomstdbution both in case of the total net
disposable income, and in the case of net dispesabbme without pension and net
transfers.
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It is very interesting to notice how easily theqnality point measure can graphically
show the inequality among different groups of pagiah, and how it can express the
effect of the transformations that may occur initteome distribution.
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