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Abstarct- Statistical distributions are very crucial in describing
and predicting real world phenomena. Although many
distributions have been developed, there are always rooms for
developing distributions which are either more flexible or for
fitting specific real world scenarios. In this study we transform
the Exponential-Gamma distribution using the technique that
generates T-X family of distributions and we hope that this new
T-X family of distributions will provide more channels for
generalizing more flexible family of probability distributions.
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I. INTRODUCTION

tatistical distributions are very crucial in describing and

predicting real world phenomena. Although many
distributions have been developed, there are always rooms for
developing distributions which are either more flexible or for
fitting specific real world scenarios. In recent studies, new
distributions developed in the literature seem to focus on more
general and flexible distributions Alzaghal et al. in [1]. Using
the technique that generates the T -X family, one can develop
new distributions that may be very general and flexible or for
fitting specific types of data distributions such as highly left-
tailed (right-tailed, thin-tailed, or heavy-tailed) distribution as
well as bimodal distributions in Alzaatrehet al.[2]

The interest in developing more flexible probability
distributions have received so much attention over the years
from various researchers such as Eugene et al. in [3]
developed Beta-G,Nadarajah and Kotz in [4] developed Beta-
Gumbel, Nadarajah and Gupta in [5], the Beta Fr'echet
distribution was established. Famoye et al. in [6] presented the
Beta-Weibull, Nadarajah and Kotz in [7]; Beta exponential by
Akinseteet al., in [8]; beta-Pareto, Barreto-Souza et al., in[9];
beta generalized exponential.

Motivated by the recent developments in developing more
flexible distributions and the need for continuous extension
and generalization to more complex situations, in this study
we’ll  transform the Exponential-Gamma developed by
Ogunwaleet al., in [10] using the technique that generates T-X
family of distributions.

Il. EXPONENTIAL-GAMMA DISTRIBUTION (EGD)

Definition 1: Let X be a continuous independent random
variables such that; x~EGD(x; o, 4) as defined by Ogunwale et
al., in [10] the probability density function is given as;

Xa—lﬂa+1e—2/1x
I'(a)
Definition 2: The cumulative distribution function of
exponential-gamma distribution is given as;
Ay (a, X
F(x) = y(a,X)

2°T ()

Definition 3: The survival function of exponential-gamma
distribution is given as:

f(x)= X, A>0(1)

O]

5(x) =1- &%)

27T (ax) @

Definition 4: The hazard function of exponential-gamma
distribution is given as;

ﬂa+lxa—le—2/lx 2a
2T (@) - Ay(a, X)

Lemma 1: Given that a random variable X such thatx~EGD(x;
o, 2), the cumulative hazard function is defined as;

Ay(a, X)
2°T' () — Ay (a, X)

h(x)

H(x) =

Proof

H(x) =W (F(x)) =—log(l-F(x)) = j.h(x)dx

H (X) _ j(. /fta+lxa—le—2xix 2a dX
0 2°T'(a) = Ay(a, X)
B /10(+12a
- 2°T(a) - Ay(a, X)
Ay (a, X)
2°T' () — Ay (a, X)

J‘ X% La=22%dx 5)
0

H(x) =
(6)
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I1l. TRANSFORMATION OF THE EXPONENTIAL-
GAMMA DISTRIBUTION (EGD)

Recently, Alzaatrehet al. in [2] extended the beta-generated
family of distributions by using any non-negative continuous
random variable T as the generator, in place of the beta
random variable. The new class of distributions is defined as

~log(F (x))
G(x)= r(t)dt @)

0

wherer(t) is the PDF of a non-negative continuous random
variable T. The corresponding PDF to the CDF in (7) is given

by

()
1-F(x)

In this new class, the distribution of the random variable T is
the generator. The new family of distributions generated from
(8) is called “T-X distribution”, the upper limit for generating
the T-X distribution is — log(1 — F(x)). It is clear that one can
define a different upper limit for generating different types of
T-X distributions. In this article, we define the upper limit to
be —log(1 — F(x)), which leads to a new family of exponential-
gamma T-X distributions.

IV. THE EXPONENTIAL-GAMMA-X FAMILY

Theorem 1: Let r(t) be the PDF of a non-negative continuous
random variable T defined on [0,c), and let F(x) denote the

9(x) =—— =r(-logl-F(x))) ®

CDF of a random variable X such that x~EGD(x; a, 1), we
define the CDF for the exponential-gamma-X class of
distributions  for ~a  random  variable X  as

G(x )_2“1“( ) 7 (a,—log(F(x))),x,&, A > 0Proof:

—log(1-F (x))

G(x)= r(t)dt

0
JaHltalg-2t
I'(a)

Gamma distribution then,

where r(t) = is the pdf of Exponential-

—log(1-F (x)) /Ia“ta -1,.-2t
= | T
a

gt TR ()

_ te-la 2 ©
@

are is hazard function, pdf and cumulative hazard function of
Exponential-Gamma distribution respectively,

Table 1: Some families of generalized distribution with different T distribution

Name density function r(t) Density function of the family g(x)
Exponential He % of (X)(l— F (X))&l
Ae P (1—eM) Af(X) 21 et
eta-Exponential 1-F(x 1-F(x
seta Exponen e S PO - F oo
Xponentiated- Al—e )t a-1 ~
G| 2 At () L-(1-Fo) | (@-F o)
1 a-1 7I/ﬂ f (X) a-1 i—l
Gamma —at € —Va —log(F(x)) 1-F(x))s
I'a)p a)p ( ) )
S I T (L I P
o\r o\rn) 1-F(x) p( { d } c
] ( c )“ e c j’“ f(X)_exp(-c/2log(l—F(x))
evy — ] — —
o2r) t%? 27) 1-F(x) {-log(l—F()**
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B f(x) p1
p/a)™ T 1oy F (X))
Log logistics 1 (t/ )ﬁ 2 O!ﬂ - (X)
a { +(l/o } -2
x{1+(~log(1- F(x))/a)" }
t /o —f(x)log(1—-F(x 2
Rayleigh —e /20 (x)log( (X)) exp(—{log(l— F(X))} /20'2)
2 2
o o“(1-F(x))
c f(x) o1
R = (/) logL- F (X))}
Weibull 2= eWn 7 1-F(x)
y\r c
xexp(—{~(L/y)log(l-F(x))} )
ta—lla+1e—2/1t
Exponential-Gamma e Exponential-Gamma-X (Proposed)
I'(a)
Therefore; of distributions will provide more channels for generalizing
more flexible family of probability distributions.
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