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Abstract: In this paper an attempt has been made
to present unified theory of the classical statistical
distribution associated with the multivariate

generalized Dirichlet distribution involving H -
function with general arguments. In particular,
Mathematical expectation of a general class of
polynomials, characteristic function and the
distribution function are investigated.
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Introduction

The ﬁ-function occurring in the paper will be
defined and represented as follows:

T MN _ 7 MN (aj;aj;Aj)l,N ’(aj;aj)N+l,P
HP,Q [Z] = HP,Q |:Z(b~,ﬁj)1,M ,(bj,ﬂj;Bj)M-r—l,Q]

= j H(E)ZdE (1.1)
Where "
B HF(b -8 g)H{r(l a,+a &))"
4o =— (1.2)
11 {Ta-b,+ )" H I(a,-a,f)

For further details of H -function, the original
paper of Buschman and Srivastava (1990) was
referred.

The general class of polynomials defined by
Srivastava (1972) is represented in the following
manner:

[n/m]

S"[x]= Z( 1), 4,,n=012..  (13)

Where m is an arbitrary positive integer and the
coefficients 4, , (n,k >0) are arbitrary constant,

real or complex.

We shall use the following notation:
A»:(ajaaj;Aj)l’N)(ajaaj)NH'P;B*:(bjiﬂj)],M’(bjﬂﬂj;Bj)A/[H,Q
Probability density functions

This paper deals with certain classical
statistical distributions associated with Drichlet
distributions or multivariate analogue of the beta
distribution. The probability density function is
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taken in terms of h-function defined by Buschman
and Srivastava (1990) with general arguments.

Let
. . (2.1
f(x,,...,xk)=K[1—ZC/X'/’] (x,)’ “Hro }

a[l Zc/x ]6 rj(x/)”'

At any point of the region R defined by
A

X; 2 O(j: 1,‘..,k) and Zij;/ <1l and f(x,..,x,)=0"
j=1

out side the region. Also

(o) s (200) e [(2.2)
K":H{C( }Hpirfl‘gi. aZ(C)“ |l }H »

= t =1 B I/JZ‘V z; +u1
Provided that
(i) Cj.,tj,Uj(] =1,...,k) and o are real and
positive,

j=1

N
(ii) 3 |:‘;_j+%‘:n<i;<}w Re[%ﬂ .o and
min b
Re(p)+ 0.5 Re >0
ﬁ;

(i) 0> 0,fargz|< 70

where

Q= Zﬁ+ZAa—ZBﬂ Za >0 (2.3)

J=M+1 Jj=N+1
Obvrously f(x,...,x,) is not a non-negative

function for all positive values of parameters but
there exist a number of sets of parameters for
which

k .
f(X3eX)>0,x,20(j =1,...,k), ,Z:;‘C,x/,’ <1 arrdj4k.J S(xXpesx)d,..dx, =0

Hence f(x,,...,x,) in (2.1) in restricted to those

parameter values only.

It is not out of place of mentioned here that the
probability density function considered here
contains (as particular case) a large variety of
elementary function introduced in the literature
from time to time. Thus over findings unify and
extend the classical statistical research workers.
Indeed, as long as one finds the practical
situations, when introduction of a more general
function is justifiable, the generalization can be put
to practical use.

If f(x,...,x,) is a probability density function,
then it should satisfy the relation.
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Putting the values of f(x,,...,x,) from (2.1) in

(2.4) and evaluating the resulting integral with the
help of the following result:

hl,{ (1ZQ%J}{(1zankwmf

ey 2.5
Ll (2.5)

J=1 .
tJ

(2.4)

——M ,N+k+1

Hpirson|y H(C )7 / [42 i[&]w»l]

We easily arrive at the desired value of k!
given by (2.2).

The integral (2.5) which holds true under the
conditions mentioned with (2.2).In (2.1) replacing

M,N,P,Q respectively by 1,P,P,Q+1, the H -
function reduces to the Wright's generalized hyper

geometric function ./, ([6],p.271,(7)), and more if
wetake C, =t, =U, =1(j=1...,k),4, =B, =1
in (2.2) and use a known result [(Srivastava
etal,1982)p.18,(2.6.3)] therein and then let
a—>0, we get probability density function
considered by Extons [(1978),p.222,(7.2.1.1)].
ForA B =1, we get probability density function

conS|dered by Goyal and Audich Sunil [(1991),
p.78].
The mathematical expectation

Here we shall find Mathematical expectation of
multivariate function involving a general class of
polynomials. Suppose that

g(xl,...,xk):[l—iDJx;’J S,’,{y[l—zk:Djx;/J ﬁ‘(x")ll (3.1)

Now the Mathematical expectation of
g(x,,....,x,)for  the generalized Dirichlet
distribution (2.2) is given by :

k L (32
<@ x) >= K[ [T [1720,5/!] [ch/.x’/]
S,;{y[liD,x'/j ﬁl(x,)‘lﬂ{a[lic/.x‘/j n;f}dxl...dxk

To evaluated the above integral (3.2), use

series representation (1.3) for S [x] and change

the order of integrations and summations and a
known result [(Srivastava, 1972), p.18,(2.6.4)]
therein , we find that

% . (3.3)
< (X)X, ) >= KZ‘ %A”"’y\f'“kJ'[[,X)'W’I

& ol & _ & 7
(I—ZC,X‘,'] 1}?{)[7/4—<5x;7;ZD,x'/’]H{a(lfqu'/’] l‘l\x;}dxl.,.dxk
j=1 j=1 j=1 /=
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Now using the known result [(Srivastava &
Karlsson, 1985), p.39, (30) and p.38 (2.4)],
changing the order of integration and summation
therein and evaluating the resulting multiple
integral with the help of (2.5), we finally arrive at
the following result:

Hp

34
5x)>=K Z.: ( )

(1), A, (= 08)y1. v, s
M,.. W

sIML.M !
C ’ //’ . —l) (-p.ail).A"
{() a }Haqq gy
J= ) Z J

Where k is given by (2.2) and providing that

<g(x,..

B Ipz

ks, U, b, A,
i —L+— minRe{ 7/, +| >0,
@ jz_:‘{ t, ot =M {/ﬁf ( g JSH
Re(p)+ min {Re(%/}} >0, (s=0,1,.., Vm ):
(if)
(/i) The sets (i) and (iii) of conditions given just

below (2.2) are satisfied;

i D, <1
() maxy|

The result due to Exton [(1973), p.223,
(7.2.16)], and Goyal and Audich Sunil [(1991),
p.80] can be deduced as a special case of our
result (3.4).

The distribution function

The distribution function F(x,,...,x,) as the
cumulative probability function for the probability
density function F'(x,,...,x,) is given by

- . (4.1)
F(u,,..., uk):kj...j[]—zc‘,x;‘j ﬁ(x,)\"‘ﬁ{u[]—gqxf’) ﬁle’:ldv‘,..(lxk

To Evaluate the integral involved in (4.1), we
write the H -function in terms of Mellin-Barnes
integral, change the order of integration and use a

known result [(Srivastava et a/, 1982),p.13,(2.6.4)],
therein, we find that

K i~ A +UE-1 £ t o (
F(u,,m,uk)zﬁj.ib(é)a* j“.jgx;‘ [1—Zc,x/j dy,..dx, \ dé&
oo 0 0 Jj=l

Where now using the result [(Srivastava &
Karlsson, 1985), p.39, (24) in (4.2)] change the
order of integrations and summation, evaluating

the x,,...,x, integrals separately and expressing

4.2)

the resulting contour integral in terms of the H -
Function, we finally obtain:
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k US +M’t’C — M+ N+k+H k (1=s,=M ;U ;1) 4 (1= p,os1), 4"
F(u,....u,)=K Z —L L A H prkrigein | all u7 (4.3)
M,,.,.M;= =0/ Mj! J=1 (I=p+My+.4M;0),B" (=5, =M ;t,,U ;51

Where k is given by (2.2) and the result (4.3) The characteristic function
hold true under the following (sufficient) conditions. Suppose that(x,..,x) is a k-dimensional random

(i) The set of conditions (i) and (jii) mentioned just ~ variable with density function f{x,..x) given by
below of (2.2) are satisfied. (2.2).Then the characteristic function is given by

(i) Re(p) > O,Re{sj +U,;T;<M e(l%j] S 0.(j =i k) Exton [(19Z8); P.232, (7.4.3.1)]:
o Puyyesrt,) = j .[ expli(ux, +...+u,x,) £ (3x,,..x,)dx,..dx,

(iii) |C,|+...+|C,| <1, Lt

}<1.

o-1
Pu,,..u,) = K'[ . J. gt (1 - Zk: Cx! ]
=l

(5.1)

(iv) 1<]<k{

Jj=1 =

koo : R U,
[Ix' H a[l—Zij;fj [Ix;’ |dx,..dx, =

*(»"j*Mj/

tj _ S,»+M/< U] "

k k u];{’ (Cj) — M N+k+] / [1’ . ,7;1],(177,5;1),/1
K > - H pirs100 aHC s (5.2)

My, .My /A t,i!M,i! s [1 P Zbﬁ_ ’ Z to; 1}
Provided that the conditions mentioned just below Fox’s H-functions. /ndian J.Pure & Appl. Math.
.2) are satisfied. Also K is define .2) an , 17-82.
2.2 isfied. Also K is defined by (2.2 d 22(1), 77-82
multiply series involved in (5.2) converges 6. Gupta KC, Jain Rashmi and Sharma Arti
/ ! transform with applications, J. Raj. Acd. Phys.
Lastly, we remark in passing that the Sci. 2 (4), 269-282.

distribution function and the characteristic function 5 Inayat-HL,Jssian AA (1987) New properties of

obtained by Srivastave et.al, [(1982), p.81 and 82] hypergeometric series derivable from Feynman

and Goyal & Audich Sunil [(1991), p.224 and 23] integral Il.A generalization of the H - function.

can be deduced as particular cases of our J. Phys. A: Math. 20, 4119-4128.

functions (4.3) and (5.2) respectively. 8. Mathai AM and Sexena RK (1978) The H-
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