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Abstract: In this study, we propose a model which 1s an extension of Rayleigh distribution. This model mcludes
Rayleigh distribution, exponential and some new models as a special case.
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INTRODUCTION

In the literature (Tohnson and Kotz, 1970; Hogg and
Craig, 1970; Bain and Engelhardt, 1991 ; Lawless, 2003),
there exists a large number of continuous type
distributions.

Since, a distribution stands on some stipulated
assumptions and any variation in these assumptions
leads to a different situation. It i1s natural to study a
modification and a revision of a distribution depending
upen the nature of change in the situation or violation of
assumption which gives rise to a new class of
distributions. In this study, we propose a new model and
as a special case obtain Rayleigh distribution from it. A
random variable X of continuous type is said to have a
Rayleigh distribution if its probability density function
with parameter 8 (=0) is of the form:

f(x)= ?exp{—{;} } x>0 (1)

= 0 elsewhere

The noncentral Chisquare distribution regarded as a
generalized Rayleigh distribution or Rayleigh rice or Rice
distribution (Maller et ai., 1958; Park, 1961) can be used in
Mathematical Physics and especially in commumncation
theory (Helstroem, 1960).

MATERIALS AND METHODS

Proposed statistical model: A random variable X of

continuous type has a probability density function given
by:

IR RS a4 B
f(x)—%ﬁ[axe kj exp[{axe l} ]; x>0

by
—<x<oo, B,O>0 and o =0
a

= 0 elsewhere
2)
where, «, B, 6 and A the parameters of the Eq. 2.

Deduction of some well known distributions from the
proposed model: In fact a number of distributions can be
deduced from the proposed Eq 2 by choosing the
parameters suitably. Here, we mention only a few. Taking
A=0anda =1 in Eq. 2, we have:

f(x)= g{;jﬁ_l expl—{grl; x>0

=0 elsewhere

Which 1s a pdf of Weibull distribution with two
perameters p (>0) and 0 (>0). Taking4=0,=1 and
o =1 m Eq. 2, we have:

f(x) = %exp{— {%H, x>0

= 0 elsewhere

Which is a pdf of well-known BExponential distribution
with parameter 0>0. Taking « = 1 in Eq. 2, we have:

f(x)= %{%Tle){pl—{xexrl; x>0, h<x

= 0 elsewhere
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Which is a pdf of a continuous random variable X
with 3 parameters [ (>0), A (>0) and 6 (>0). Taking p =1
and ¢ =1 m Eq. 2, we have:

_ 1 Ix=A
f(x)= eexp{ { 5 H,x>0

= 0 elsewhere

Which is a pdf of well-known two parameter
Exponential distribution with parameters 6>0 and A>0
(A=<x). Taking B=2, ¢ =1and A = 0in Eq. 2, we have:

2x X ’
f(x)= GZGXP{{G} }, x>0

= ( elsewhere

Which is a pdf of well-known Rayleigh distribution
with parameter 0=0.

RESULTS AND DISCUSSION

We have proposed a new model which 15 an
extension of Rayleigh distribution. We have also derived
some well known distributions fron the proposed model.
Rayleigh distribution is an important distribution which is

20

frequently used to model wave heights in oceanography
and mn communication theory to describe hourly median
and instantaneous peak power of received radio signals.
It has been used to model the frequency of different wind
speeds over a year at wind turbine sites.
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