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Measurement of the Bipolarization Events

Stefan V. Stefanescu

Abstract—We intend to point out the differences which exist
between the classical Gini concentration coefficient and a proposed
bipolarization index defined for an arbitrary random variable which
have a finite support.

In fact Gini's index measures only the "poverty degree" for the
individuals from a given population taking into consideration their
wages. The Gini coefficient is not so sensitive to the significant
income variations in the "rich people class" .

In practice there are multiple interdependent relations between the
pauperization and the socio-economical polarization phenomena. The
presence of a strong pauperization aspect inside the population
induces often a polarization effect in this society. But the
pauperization and the polarization phenomena are not identical. For
this reason it isn't always adequate to use a Gini type coefficient,
based on the Lorenz order, to estimate the bipolarization level of the
individuals from the studied population.

The present paper emphasizes these ideas by considering two
families of random variables which have a linear or a triangular type
distributions. In addition, the continuous variation, depending on the
parameter "time" of the chosen distributions, could simulate a real
dynamical evolution of the population.

Keywords—Bipolarization phenomenon, Gini coefficient,
income distribution, poverty measure.

I. INTRODUCTION

O take the best decisions in the social protection work it is
necessary to estimate correctly the "pauperization level"
which exist inside a population P ( [23], [27]-[29], [40]).

In practice there are studied several interdependent
relations between the pauperization and the socio-economical
polarization phenomena ([2], [5], [19], [23] ). The presence of
a strong pauperization aspect inside the population P induces
often a polarization effect in this society ( [2], [5], [13], [17],
[19], [23], [41]).

In the literature there are proposed a lot of indices for
estimating the level of the social or economical inequalities (
[3]-[11], [15]-[18], [27]-[42] ). The present paper will use the
Gini index as a measure concerning the "poverty"
phenomenon ( [25], [42]).

In fact, the classical Gini coefficient y.(W) determines the

"concentration degree" of the "small" values produced by the
variable W , w >0 ( [25]-[27], [31] ). In this study the
random variable W defines the income distribution of the
individuals of P. We mention here many other possible
generalizations of Gini's indicator ( [26], [42] ).
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The literature presents a lot of papers which analyze the
socio-economical polarization effect ( [11]-[13], [19] ). We
proposed in [32]-[33] the index A (W) for measuring the

bipolarization aspect of the random variable W . But we must
not neglect other possible polarization indicators ( [11], [13],
[19]).

Based on the ordinary connection between the poverty and
the bipolarization aspects, frequently is accredited in practice
the wrong idea that Gini's concentration coefficient y ()

could also be used to evaluate the intensity of the income
polarization phenomenon of the persons from the population
P ([23], [35], [41] ). We point out here that the pauperization
and the polarization phenomena are not identical. In addition,
the » (W) coefficient is not so sensitive to the significant

income variations within the "rich people" group ( [6]-[10],
[25], [26], [29]).

For this reason is not adequate to use a Gini type
coefficient, based on the Lorenz order, to estimate the
bipolarization level of the individuals from P. Operating in a
complex research with the single index y. W) could result

inadequate conclusions and unsuitable decisions.
More details are given in the next section.

II. GINI'SMEASURE

The Gini coefficient is surely the most known index used to
measure the inequality of income distribution ( [4], [22], [27]
). Gini’s indicator takes values between 0 and 1. The zero
value corresponds to perfect wage equality, that is all the
individuals in the population P have the same income.
Contrary, the value one for Gini index is obtained only for the
strongest inequality case in P where a single person has all
the population income while everyone else hasn't any wage (
(91, [22], [25], [27]).

The Gini coefficient satisfies four important principles, that
is : anonymity, scale independence, population independence
and the transfer principle ( [6]-[9], [22], [30] ).

Let W >0 be the variable which defines the variability of
the income for the individuals from the population P. The
distribution of the random variable (r.v.) W is characterizes
by the probability density function (p.d.f) f(w) or

equivalently by the cumulative distribution function (c.d.f))
F(w), wz0.
Then the true proportion ¢ , 0<g<1 , of the people

having an income less than or equal to W is given by the
expression
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w
g=Pr(W <w)= If(t) dt = F(w)
0
If the random variable W varies in the interval [0, b]

then the proportion z of the sum of all incomes ¢ which are
less or equal to W is given by

w b
z= J-tf(t)dt / Irf(z)dt
0 0

Taking in consideration the proportions ¢ and z we define
the classical Lorenz curve z=1L(q; f) , 0<g=F(w)<l1 ,
that is ( [22], [42])

w b
L(F(w); f)= J.tf(t)dr/ th(t)dt ., 0<w<)b
0 0

Since F'(y) is a nondecreasing function we have for every
0< g <1 the generalized inverse Q(g)= F_l(q) of the c.d.f.
E(w),

Oq)=inf { w | Fw)24|
From the equality F(Q(g))=¢ which is true for every

0<¢g<1 , we deduce another form of Lorenz curve
z=L(g;f),0<qg<1,
0(q) b
U=\ [erwal| [irwa M
0 0

We can prove that L(g; f)<q , VO0<g<1 ( see for
example [30] ). More, the perfect wage equity in the
population P is realized when z=g for every 0<w<b.
The Gini's index y (W) is based on these two properties.

More exactly, the inequality of the individuals income in the
population P can be evaluated by the value of y_(W) where (

[22])
1

7.01=2 [(q-1(4:)) dq @
0
The Gini coefficient y (/) takes values between 0 and 1.

In addition, in the situation of a perfect wage equality in P we
have L(q;f)=q for every 0<g<l and therefore
7.(W)=0.

But the computation of the coefficient y (W) is hardly for
an arbitrary p.d.f. f(w). In this case, for estimating the real

7, (W) value we suggest to use the stochastic Monte Carlo

simulation or to apply the following equivalent formula ( [22]

)

b
W)= 71 ' F F 3)
4 x)(1 x)) dx
L) ; ( )( ( ))

where ;= Mean(W).
For any r.v. W the following inequalities are true ( [22])
0<y, (W)<1 4)
We mention here that the formula (3) for computing Gini's

value is true when the random variable ' is defined on a
bounded domain and more if exists a finite average value u .

III. DEFINING A BIPOLARIZATION COEFFICIENT

Often, the complex socio-economic analysis takes into
consideration the study of the bipolarization aspects inside the
population P ( [2], [17], [19], [41]).

In the last years a lot of papers proposed different
statistical indices for measuring the polarization phenomenon
(' see for example [11], [13], [19], [32], [40]-[41]).

In the papers [32]-[33] we suggested the indicator A ()
to estimate the bipolarization degree for an arbitrary r.v. W
which has a bounded support [a@ , b]. The variable W could

be associated to the wage of the persons from P.
The bipolarization phenomenon assumes implicitly the

existence of two disjoint sets [, and [} , for example the

"poor", respectively the "rich" people.
So, the first problem is to identify a "suitable partition"

{[a , Ib} of the domain|[a, b].

For our concrete case, since the r.v. W characterizes the
income of the individuals from the population P , the
subdomains 7/, and Ij are convex sets. Therefore we will

consider ( [32]-[33])
I,={x|a<x<pu,)

Iy={x| u, <x<b )
the subdomains 7,7, being separated by the threshold
value g, .

A main problem arising now is to find an adequate
separation threshold £z, between the two disjoint groups 7,
and [, .

A good cut point £/, is just the average £ of the r.v. W,
thatis u = u= Mean(W) ([32], [33]).

The next step is to establish how opposite are the classes
I, and [, .

Having in mind this idea, the indicator A () will evaluate

the distance between the "poles" f1,, and x4, of the groups
1, and [}, , taking also into consideration the "weights" p ,
respectively 1— p , of these groups.

More exactly, if f(w) , a<w<b ,isthe p.d.f of the r.v.

W and
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wf(w) dw
p

U
o = Mean(|1,)= |
a

wfw .
l-p

b
uy = Mean(¥ | 1) = |
U

u
=P < )= [ fOw)dw
‘ b
l—p:Pr(W>ﬂ):If(w)dw ©)
u
then we define ( [32], [33])

4p(1 - P)(,Ub — Hg ) (7)

A, ()=~

Since a<py,<pp<b and 0<4p(l-p)<1l we
obtain the inequalities ( [32]-[33])
0<A, (W)<1 (3

IV. THE LINEAR DISTRIBUTION

Definition 1. The random variable (r.v.) X is A linear
distributed, X ~ Lin(1) , —-1<A<1 , ifits p.df. fi(x;4)
has the expression

filx;A)=2Ax+1-21 , 0<x<1 9)

The shape of the p.d.f. fj(x;A) for different values of the

parameter —1< A <1 is illustrated by the graphic G1.

£0x: )

1+

>0

1-2|

0 1
Fig. 1. The p.d.f. f(x;A),0<x<1,-1<A<I.

Remark 1. The cumulative distribution function Fj(x;A)
0<x<1,0f X ~ Lin (1) , —1<A<1, has the form

Fi(xA)=Ax?+(1-2)x (10)
Remark 2. The r.v. X ~ Lin(0) is uniformly distributed

on the interval [0, 1] , thatis X ~ Uni([0,1]).
Proposition 1. If X ~ Lin(1) , —~1<A<1, then

H = Mean(X):% (11)

Proof. We have
1
py = Mean (X) = [xfi(x;2) dx =
0

A+3
6

1
= j(z/lx2 +(1- Z)x)dx =

0
Proposition 2. For X ~ Lin(1) , —1<A<1 , the Gini

index y () has the expression

)=y (X)= 2P (12)
M= AR TS G0)
Proof. If Jj is the definite integral
1
Jy = IF](x;/l)(l— Fy(x;4)) dx
0
then it results

Jy = lj(ﬂxz + (l—l)x)(l—ﬂxz + (l—ﬂ)x)dx =
0

5-4°
30
Applying formula (3) and Proposition 1 we deduce that the
Gini's index y (.X) is given by the expression

Jy (5-4%)/30 5-a2
A=y (X0=" =507 T 56 4)
Corollary 1. The function » (A) decreases for any
—1<a<1.

Proof: Since 4% + 64 +5= (4 +1)(4 + 5)> 0 forany

- 1< 2 <1 we conclude that the derivative y /(1) of the
function y;(4) is not positive on the domain [-1 , 1] ,
A2+ 6445

53+ 24)2
that is the Gini's index y;(A) decreases on the interval
[-1,1].

Corollary 2. For an arbitrary — 1< A4 <1 we have the
following inequalities

y1(A) = -

1 2
—< 1)< = (13)
s=71(A)= 3
Proof. Taking into consideration the monotony of the
71(A) function defined by the formula (12) on [-1,1]

interval we get

1
—=71(M) <y (D) <y(-1) =

5
Corollary 3. For any —-1<A<1 the
71(A)=y1(-A) istrueifand onlyif 1 =0 .

Proof. Obviously for 4 = 0 we have

2
5

equality
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71(A)=71(0)=y1(=4)-
Reciprocally, from y((4) =y (-1) we get

5- 22 5- 4% [ —1<A<I1,thatis A = 0.

53+ 4) 5(3-4)
Proposition 3. The polarization index A _(X) of the r.v.

X ~Lin(1) , — 1< A <1 ,is given by the formula

9-2%)°
162

Proof. Indeed, interpreting the formula (7), the polarization

index A(D)=A,(X) of the r.v. X~ Lin(1) has the

expression

Ap(A)=A,(X)= (14

4p1 (- p)(Hip — Hia)

Ajp(A)=A,(X)=

b—a
where
a=0 b=1
m (A+3)/6
pL=PHX < )= J.f](x;i)dxz J'(uxﬂ—/l)dx:
0 0
_(A+3)(AP-34+6) A’ -34+18
36 36
3
= py= Pr(X > ) =1- 2222518
36
18432 -20  (3-A)(A% +31+6)
36 36
u . (A+3)/6
Hig = '[Mafx:L J.(Zﬂ,x2+(17/1)x)dx:
0 Pi1 Pi1 0

(A +3)(24% =34 +9)
18(A% =34 + 6)
1 1

A 1
sy = jxfl(x ) e = j(21x2+(1—/1)x)dx:
1-p 1-p;
1 (A+3)/6
(A +3)(24% +94 +27)
18(A2 +34 +6)

Therefore, the polarization index A _(X) associated to

ther.v. X ~ Lin(A) has the expression
4p(1- -
b-a
(9 -22)(3+ 4)(108 -364) (9-2%)?
2336 - 162
Corollary 4. For any 42 <1 the following inequalities are
true

32 1
0.395zE—A1(1)£A1(/1)£AI(O)—E:O.SOO (15)
V. THE TRIANGULAR DISTRIBUTION

Definition 2. For any 0< A <2 therv. ¥ hasa A
triangular distribution, ¥ ~ 7ri(4) , if its p.d.f. f5(y;A) has

the form

2-A+4A-1Dy ; for 0<y<1/2
J2(y;A)= .

3A-2+4(1-A)y ; for 1/2<y<l
The shape variation of the p.d.f. f5(y;4) , 0<y<1,

depending on the parameter 0<A<2 , is suggested by the
graphic G2.

(16)

f5(x 5 M)

2-\

0 0.5 1
Fig. 2. The p.d.f. f(x;A),0<x<1,0<A<2.

Remark 3. The c.d.f. F,(y;A) of the r.v. y~Tri(a) is
given by the expression
Q2-A)y+2A-1)y?  for 0<y<1/2
1-A+GA-2)y+2(1-)y> ; for 1/2<y<1
7)
Remark 4. The r.v. Y ~ Tri(1) is uniformly distributed on
the interval [0, 1], y~ri(0,1])-
Proposition 4. If Y ~Tri(1) , 0< A <2, then we get

(18)

Fz(y;ﬂ)—{

1
My = Mean(Y) = 5

Proof. Obviously we obtain

+00
py =Mean(Y) = [yf>(3:2) dv=
—0
1/2 1
= [y dv+ [y/2(034) dy=
0 1/2

1/2,

= .[((2—/1))/+4(/1—1)y2)dy+

0

1

+ I((S/l —2)y+4(1—/1)y2)dy =

1/2
_2+/1+(/1+2 5/1—2)_1
24 6 24 )2

Proposition 5. For any 0< A <2 the Gini index y_(Y) of
ther.v. Y, Y ~Tri(1) , is given by the formula
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2
i) =7, =22 - o
Proof. Let Jy, and J,, be the integrals
1/2
J2a = IFz(y;i)(l — Fy(y:4)) dy=
0

(19)

1/2

= Jle-2y+20-0y2)(1-@- 2y -202- 1)@
0

1
o= [BD(1- Bi2)dy=
1/2

1
- j(l CA+GBA-2)y+2(1- ﬂ)yz)(ﬂ—(31—2)y—2(1— l)yz) dy
1/2
After a direct calculus we obtain

24-31-2°
240
More, applying to the integral .J,; the transform y=1-¢

JZa

we get just the value Jpp .

Hence
+00
Jy = [F(A)1=Fy(334)) dy =
g gy 243227
2a 2b 2a 120

Therefore, from (3) and Proposition 4, the Gini's index
7, (Y) of the r.v. Y has the expression (19).

Corollary 5. The Gini coefficient y,(A) is a strict
decreasing function on the interval [0, 2].

Proof. Indeed, the derivative y,(1)=-(3+24)/60 of
the function y,(A) which has the expression (19) is strict
negative forany 0< A <2.

Using the monotony property of the application ¥, (A1) we
deduce

Corollary 6. For an arbitrary 0< 1 <2 there are true the
relations

7 2
0233~ 5= 72(D<72(A)<72(0)=5 =04 (20)

Corollary 7. For any J # A, values belonging to the
interval [0, 2] we have
72(A4) #72(42) @

Proof. This relation results by using the strict monotony of
the function y, (1) which is defined on the interval [0, 2] (

see formula (19) ).
Proposition 6. The polarization index A (y) of the r.v.

Y ~ Tri(A) has the expression

4-
Az(/l):A*(Y):T/l , 0<A<2 (22)
Proof. Interpreting the formulas (6) and (7) the polarization

index Ay(A)=A,(Y) ofther.v. Y ~ Tri(A) has the form

Apr (1= pr)pap — H24)

Ay(A)=A, ()= P

where
a=0 b =1

1
Py =Pr(Y S up)=Fy(uy;A)=F,(1/2;4) = 5

_ ”f YA

H2a
;P2
1/2
A+2
=2 ((2—/1)y+4(,1—1)y2 )ary:—l2
0
(BT
Hap = J.l_i dy =
H P2
1
=2 j((3/1—2)y+4(1—z)y2 )dyzlo_’1
12
1/2
Therefore it results
4-2
Ary(A)=A,(Y)= pap — Mg =6

Corollary 8. The function A, (1) decreases on the interval
[0,2].

Corollary 9. For any 0<A1<2 the following inequalities
are true

%_Az(z)SAZ(A)gAZ(O)_g (23)

VI. COMPARING THE TWO INDICATORS

In this section we intend to compare the values of the
indicators v, (W) and A (W) for different r.v.-s W

We have in mind that the variable W defines the income
distribution of the individuals from the population P.
Remark 5. When the r.v. W varies in the interval [0,1]

then the variable V' =1-W reverses significance of the
"poor" and "rich" people in P. So, a rich individual having the
wage W is transformed in a poor person with the income
V=1-W. In the same manner, by applying the income
transformation v =1—w for all individuals of P, the poor
people becomes wealthy.

For the subsequent we'll consider

W= Xﬂ, with
X, ~Lin(A) » —1<A<1 or w=y, where Y, ~Tri(A) ,
0< <2, the population P being denoted in these cases by P,
, respectively P, .

It is easy to prove that

Proposition 7. For any fixed 0<x,y <1 the functions

SixsA) , F(xA) s 71(A) 5 Ap(4) , respectively f5(y;4) »
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Fy(y;4) » 72(1) » Ay(A) are continuous depending on the

A variable ( —1<A<1or 0<A<2).

Remark 6. The continuous variation, depending on the
"time" A , of the distributions of the random variables x 1
or y, could be interpreted as a dynamical income evolution
of the individuals from the population P, , respectively P, .

Remark 7. When the values of the parameter 4 increases,
from the graphics G1 and G2 we deduce that the percentage of
the poor people is diminished in the populations P, or P, ( the
probability to have individuals in P with "small income"
decreases ). Taking into consideration the practical
significance of Gini's coefficient , () which is strongly

sensitive especially to the proportion of the "poor class", we
conclude that the functions y (1)= y.(X2) and

y2(A) =y, (Y;) must decrease. This intuitive observation is

validated by Corollary 1, respectively Corollary 5.

We will establish new others properties of the indices
y,(W)yand A (W) when w=Xx, or w=y,.
X~Lin(l) , —-1<4<l1 and
Z=1-X then Z~ Lin(-1)

Proof. Let fi(x;1) and gy(z;1) be the probability
density functions of the random variables X , respectively
Z . So, applying the one to one transform z=1-x we get

Proposition 8. 1f

ox
gl(Z;/l)=f1(x;/1)5 =f(x;A)=f(-z;4)=

=2A(1-z)+1-A=24z+1+ A= f(z;- 1)
Corollary 10. If X ~ Lin(1) and Z=1-X then for any
0<|A|<1 we have
7. (D)7, (X) 24
Proof. When A # 0 from formula (12) it results
5-22 5=
7*(Z)=71(—/1)=5(3”09&5(3_/1)=71(/1)=7*(X)

Corollary 11. For any |A|<1, if X~Lin(1) and

Z=1- X then it is true the equality
A (Z)=A (X) (25)
Proof. Indeed from (14) we get
©-2)°
162
Proposition 9. If Y~ Tri(A) ,

then V' ~ Tri(4) .
Proof. Indeed, if f,(y;4) and g,(v;1), 0<y,v<1, are
the p.d.f.-s of ther.v.-s ¥ and V' then we have

17
gz(V;/l)=f2(y;1)a =fr(y;AD)=fr(0-v;)=

_{2—/1+4(/1—1)(1—v) ;

A (D)=7(-4)= =A1(AD)=A,(X)

0<A<2 and V=1-Y

for 0<1-v<1/2

34-2+44(1-A)(1-v) ; for 1/2<1-v<1

30-2+4(1-A)yv ; for 1/2<v<1
_{ =/f2(vid)

2—-A+4(A-1)yv ; for 0<v<1/2

y10) = = = AlQ) |

0,55

0,50 e

0,45 ” -

0,40 - N

0,35

Y1), A1)

0,30 -

0,25

0,20 -

0,15

NN NN N SN NN NN AN

A

Fig. 3. The variation of the indices y; (1), Aj(1)-

Remark 8. The polarization coefficient A, (W) measures

the differences between the "poor" and the "wealthy" classes.
Applying the transform 7 =1- W the status of the individuals
in P is changed, a "rich" individual becoming a "poor" man
and viceversa. In fact, after this income transformation we get
the same groups of persons but with another "names". For this
reason the bipolarization index must remain invariant to the
antithetic transformation 7' =1- W ([32]-[33]).

More explicitly

Property AT ( [32], [33] ). For any r.v. 0SW <1 , we
always have

A, (W)=A,(1-W) (26)

In particular the property AT must be true for the r.v.-s X

and Y, ( see the proofs from Corollary 11 and Proposition 9
).

Remark 9. As a rule, the Gini coefficient has not the
property AT ( see Corollary 10 ). This result makes the main
distinction between the Gini coefficient y (W) and the

bipolarization index A _(W).

Remark 10. Having in mind the last remarks we conclude
that usually the behavior of the indicators 7, (W) and A U2
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is not the same. So, for the population P, , in the graphic G3
are compared the evolution of the indices values
A=y, (Xy) and Ay(A)=A, (X;) with X; ~Lin(2) ,
—1<A<1. We mention here that the functions y;(A) and
A1(A) do not have the same intervals of monotony ( graphic
G3, Corollary 1, formula (14) ).

Remark 11. Contrary, in the case of the population P, ,
both functions y,(A)=y,(¥;) and A,(A)=A_(Y;) >

decrease for Y; ~ Tri(A) , 0< A <2 (graphic G4, Corollary
5, Corollary 8 ). The monotony of the indicator A _(Y,) is

imposed by the symmetry of the p.df. f,(y;1) ( formula

(16), graphic G2 ). So, the reduction of the number of persons
which have "very small" income in the population P, is
equivalent to the diminishing, by the same proportion, of the
number of "very rich”" individuals in P, ( to interpret the
graphic G2 ). For this reason, the "poor" and "rich" classes
become more distinct when the percentage of poor in P,
increases. Therefore the both indicators y_(Y,;) and A _(Y;)

will fluctuates in the same manner ( see also graphic G4 ).

20) = = = A0 |

0,7

0,6 S

2(0) , A2(A)
o
(S,

o
~
|

0,3

0,2 ‘ ‘ ‘ ‘
0,0 0,4 0,8 1,2 1,6 2,0

Fig. 4. The variation of the indices y, (1) and A, ().

VII. CONCLUDING REMARKS

Between the pauperization and the bipolarization socio-
economical phenomena strong interconnections are present.
Often in practice we associate a bipolarization effect to a

powerful pauperization event which appeared inside the
population P. We remark here that the mentioned phenomena
are not identical.

Taking into consideration the distribution W of the
income for the individuals from P we have chosen the
classical Gini's coefficient y_ () to measure the intensity of

the pauperization event. Using some examples we proved that
this measure correspond to our intuition ( see also Remark 7
and graphic G3 ).

A bipolarization effect presumes implicitly the presence
of two distinct groups. We chose the measure A () which is

based essentially on this idea. The present paper validated
indirectly, on some intuitive examples, the good behavior of
the indicator A () ( Remark 8 and AT property, interpret

the graphic G3 ).
So, the Gini coefficient y_ (W) establishes the poverty

"concentration" level in the population P and the index
A, (W) indicates a possible bipolarization property of W

values. The obtained results confirmed without any doubt that
both coefficients, y, (W) and A (W), are suitable measures

for these two distinct aspects of the social reality ( reflect on
the signification of the p.df-s fj(x;1) and f5(y;4) .

explain intuitively the shape of the indices yj (1), Ay (4),
k e{l ,2} , and analyze the monotony intervals for these

indicators, eventualy ).

In general, if we reduce substantially the percentage of the
"poorest” individuals in P we do not always affect
significantly a strong bipolarization phenomenon. This
perception is also confirmed practically by the graphic G3.

Two families of distributions were chosen to shape the
income variation of the individuals from the population P. So,
we selected the linear { X /1}1 and the triangular {)/l}/1

families of random variables taking into consideration their
intuitive interpretations. More, we proved that the indicators
71 (A), Ay(A) vary in a continuous manner ( Proposition 13

). This property permits us to have a good real imagine about
a dynamic evolution of the income.

In the last years, is detectable the presence of a hard
economical bipolarization tendency especially for East
European countries. This special effect couldn't be practically
pointed out by using only a general income inequality measure
as Gini's coefficient. For a complex reality is insufficient to
analyze the socio-economical events, in time and also in
space, based exclusively on the poverty concentration
coefficient y (W). A complementary study concerning the

variation of the bipolarization indicator A (W) or using any

other polarization indices is absolutely necessary. We mention
here that, as a rule, is inadequate to use the Gini coefficient
y . (W) for measuring the bipolarization degree inside a given

population P . See, for example, the graphic G3.
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But sometimes, depending on the income distribution in P (
for example when W ~ Tri(A) ) the indicators y (W) and

A, (W) could have a similar behavior ( see Remark 11 and

interpret graphic G4 ).
Concluding, we strongly recommend to use, in a
complementary way, the A_(W) bipolarization index to

emphasize a grouping phenomenon and to apply Gini's
coefficient y (W) only for estimating the intensity of the

"poverty level" inside the population P.
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