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USING BENINI'S ONE PARAMETER DISTRIBUTION TO
STUDY THE INCOME VOLATILITY

Poliana STEFANESCU, S.C. STEFANESCU

Lucrarea precizeaz cateva proprietati statistice ale repartitiei Benini Ben1(q)
, g > 0. h acest context este propus si un estimator W pentru parametrul
necunoscut g . Calitatile statistice ale estimatorului W sunt analizate experimental
utilizand o tehnica de simulare Monte Carlo. h final este studiata, pentru o
valoare g arbitrara, monotoniaratei de hazard in raport cu venitul x.

Deoarece repartitia Benini verifica o lege empirica de tip Pareto privind
veniturile, recomandam utilizarea acestei repartitii in cercetarile sociologice, Tn
vederea aprecierii nivelului de prosperitate economica pentru diverse
subpopulatii.

In this paper are studied some statistical properties of Benini one parameter
distribution Benl(q) , with q> 0. The point estimation of the unknown value of
the parameter q is suggested too. A Monte Carlo algorithm establishes the
accuracy for the parameter estimation procedure. Finaly we analyzed the
monotony of the hazard rate function.

This distribution can be used successfuly to compare the income distributions
for different human populations.

Keywords: Benini digtribution, point estimation, Monte Carlo smulation, hazard
rate function.
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Introduction
1. Genesis of Benini distributions

In practice it is very important to establish the theoretical digtribution for the
income of theindividuals from a given populaion P .
For afixed income x , x3* O, well denote by n,the number of individuas

from P which have their income greater than x .
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Pareto, the father of the Satigticd theory of income distributions, observed
experimertaly a decreasing linear relationship between the logarithm of income x and
the logarithm of ny . More, the following goproximation

In(ny ) » a- bin(x) (1)
with b > 0, becomes very accurate for high vaues of x , that is when the income x
passes over agiven threshold g, >0 ([2] ).

The gpproximation (1) , which isvalid for any x 3 q , can be rewriten in the
form

In(ny /nq)»(a- In(nq))- bIn(x) = a4 - bIn(x) (2

We denoteby X the random variable (r.v.) having as observations the income
X, X 3 q, of theindividuds from the population P.Let Fy(x) bethe cumulaive

digtribution function (c.df.) of therv. X .
From (2), snce the rato nX/nq edimates the probability

Pr(X3 x)=1- Fy(x) ,we can accept the equality
In(1- Fo(x)) =2 - bIn(x) 3

But the equation (3) has the solution

.-b
[55).q0)
=]l-p—= 4
Fo(x) =1 gqfa (4)

which isjust the Pareto cumulative distribution function (seedso [2], p.349-350, [3] ).
Deveopping the same idea, Benini considered the following approximation ( [3]
' P.9)
In(ny ) »a- bin(x) - c(ln(x))2 , x3q (5)

which obvioudy is more accurate than the relation (1).

For this case, pursling a Smilar reasoning, one of the solutions F(x;q), 4>0
, of (5) hasthe expression

Foqa)=1- ool aIn’(vg) . x*q ©
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In the subsequent, for a fixed vdue of q, g > 0, well denote by X ~
Benl(q) if ther.v. X hasthec.df F(x;q) given by theformula(6).

2. Propertiesof Benl(q) distribution

Proposition 1. If X ~Benl(qg) then the probabilitity dengty function (p.df.)
f(x;q) of X hastheform
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f(x;q):%lnggap

we obtain the

Proof. After a direct caculus, since f(x;q)=w

expression (7).
Figures 1 and 2 present the graphic of the p.df. f(x;q) conddering different

vauesfor the parameter q .
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