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Abstract

In this article, a new mixture distribution associated with Fox–Wright generalized hypergeometric function has been
studied, which generalizes many mixture distributions investigated earlier by many authors. Some basic functions associ-
ated with the probability density function of the mixture distribution, such as kth moments, characteristic function and
factorial moments are derived. Some special cases are also pointed out.
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1. Introduction

A particular mixture distribution stems when all or some parameters of a distribution vary according to
certain given probability distribution, called the mixing distribution. A well-known example is of Poisson dis-
tribution mixture with gamma mixing distribution leading to negative binomial distribution. Such distribu-
tions are applicable in problems associated with accident proneness [8] and entomological field data [8].

Ben Nakhi and Kalla [6] investigated some mixture distributions, which are obtained by mixing discrete dis-
tributions with continuous ones. In a recent paper [7] these distributions are further extended. Probability dis-
tributions associated with Special functions of mathematical physics are introduced by many authors. In this
connection, the interested reader can see the works [4,16,17] for generalized gamma type, [1] for inverse Gauss-
ian distribution, using a generalized form of Kobayashi’s gamma function [19], and [2] for distribution involving
confluent hypergeometric functions of two variables due to Al-Saqabi and Kalla. The present article deals with a
mixture distribution which provides generalization of the distributions discussed in [6–8,13]. Section 2 gives def-
initions of some special functions alongwith their important properties and some basic results used in this article.
Section 3 contains a new mixture distribution obtained by mixing generalized Hyper Poisson distribution,
denoted by f(x/k), defined by Eq. (3.2) and a new generalized gamma distribution g(k) defined in (3.1). Kth order
moments, characteristic function, factorial moments are derived for this new mixture distribution.
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The results obtained for this mixture distribution in this article are of general character and include the
works investigated earlier by Ghitany et al. [13], Ben Nakhi and Kalla [6,7] and Bhattacharya [8].

2. Mathematical prerequisites

The function denoted by pWq is called the Wright (or, more appropriately, the Fox–Wright) generalization
of the hypergeometric function pFq, which is defined by {[11,33,34], see also [10, p. 183] and [29, p. 21]} in
terms of the series as
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where Aj > 0 (j = 1, . . . ,p); Bj > 0 (j = 1, . . . ,q), 1þ
Pq

j¼1Bj �
Pp

j¼1Aj P 0, for suitably bounded values of jzj.
Wright [33,34], investigated its asymptotic behavior. Some properties of this function were discussed in [20].
This function is an entire function of z, as shown by Kilbas et al. [18]. In recent years, this function has gained
importance due to its occurrence as the solution of certain fractional reaction and fractional diffusion prob-
lems of science and engineering. In this connection, one can refer to the work reported in the papers
[14,15,20,22].

When Ai = Bj = 1 "i, j 2 N, pWq(z) reduces to a generalized hypergeometric function, pFq(a1, . . . ,ap;
b1, . . . ,bq;z), defined by [10, 4.1(1)]:
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ðai; bj 2 CÞ; bj 6¼ 0;�1;�2; . . . ði ¼ 1; . . . ; p; j ¼ 1; . . . ; qÞ; p < qþ 1 ðor p ¼ qþ 1 and jzj < 1Þ;
ð2:3Þ

where (a)k is the so-called Pochhammer’s symbol defined for a 2 C by [10, 4.1.2]

ðaÞ0 ¼ 1; ðaÞk ¼ aðaþ 1Þ � � � ðaþ k � 1Þ ðk ¼ 1; 2 . . .Þ: ð2:4Þ

The Laplace transform of the Fox–Wright generalized hypergeometric function has been obtained by Sri-
vastava et al. [30, p. 944] as
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where Re(q) > 0, Re(s) > 0, r 2 Rþ;
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j¼1Bj �
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j¼1Aj P r.
The following integral gives the Laplace transform of the product of two Fox–Wright generalized hyper-

geometric functions in terms of the S-function, defined and studied by Srivastava and Daoust [27,28]:Z 1
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where Re(q) > 0, Re(s) > 0, 1þ
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j¼1Aj P 0, 1þ
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Eq. (2.6) can be established by expressing the Fox–Wright generalized hypergeometric functions in terms of

their equivalent series, interchanging the order of integration and summations, which is permissible under the
conditions stated alongwith the result, applying the Laplace integral and interpreting the result thus obtained
with the help of (2.7).

Following, Srivastava and Daoust [27], the S-function occurring in the above equation is defined by means
of the double series in the form:
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