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ABSTRACT
In this paper, we employ the multivariable I-function defined by Prasad [3] to derive various generalized expectations associated with probability
density functions, of various multivariate distributions ( beta, gamma, Dirichlet distibutions).
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1. Introduction

Recently Chandel and Gupta [2] are employed the multivariable H-function defined by Srivastava and Panda [4]
inderiving expectations associated with probability density functions of various multivariate distributions. Here in the
present document, we extend the work with the multivariable I-function defined by Prasad [3]. The I-function of several
variables generalize the multivariable H-function defined by Srivastava et al [4] , itself is a generalisation of G-
function of several variables. The multivariable I-function is defined in term of multiple Mellin-Barnes type integral :
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The defined integral of the above function, the existence and convergence conditions, see Y,N Prasad [3]. Throughout
the present document, we assume that the existence and convergence conditions of the multivariable I-function.

The condition for absolute convergence of multiple Mellin-Barnes type contour (1.9) can be obtained by extension of
the corresponding conditions for multivariable H-function given by as :

1
largzi| < §Q§k)7r, where
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wherei=1,---,r

(1.3)

The complex numbers z; are not zero.Throughout this document , we assume the existence and absolute convergence

conditions of the multivariable I-function.

We may establish the the asymptotic expansion in the following convenient form :
/ /
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wherek = 1,--- ,z:a) = min[Re(blgk)/ﬁ_gk))],j =1,---,mgand

Bt = maz[Re((af” = 1)/af?)],j =1,---

We will use these following notations in this paper :
U=p2,q2;P3,q3; " 5Pr—1,Gr—1; V = 0,n2;0,n3; - -+ ;0,m5-1
W=,q) ;0" ¢"); X =(m',n);- 5 (m"),n)
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The multivariable I-function write :

A A
V;50,n,;X
Iz, 520) = U:p:qr;W
B;%; B’

ZT’
2. Required results
In this section, we write following results
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a ) Liouville's theorem (see Chandel [1], page 83,eq .3.1)

/ / f(xl_|_...+xT)x;lL1_1...xl;j’r_ldxl...dxr
0] 0
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= f)ytrttre=lqt Re(p;) > 0,6 =1,--- 7 2.1
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b)Gamma function

F(z):/ e 1 it Re(z)>0 (2.2)
0

¢) Beta function

o0 a—1

3. Multivariate Gamma distribution
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where Re(\) > 0, Re(p) > 0,2; > 0, Re(p;) > 0,0 =1,--- ;rand f(zq1,---,2,) =0 elsewhere.

With the help of the equations (2.1) and (2.2) , we obtain the following result.

/ / f(xl_i_..._i_xr)dxl...dxr:l (32)
0 0

Therefore f(xl, SN :L’,n) is a probability density function for multivariate gamma distribution.

4. Expectations associated with multivariate gamma distribution

Corresponding to density function f(:L’l, SN :L‘r) defined in (3.1), the expectation value of the function
g(xl, s ,Ir) is defined as
oo oo
(glor )= [ [ S gl adn - do, @
0 0
a% O‘i U1
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77’7

Vi0n
where [ UiprgrsW is the I-function of r variables.

7qu
With the help of (4.1), (2.1) and (2.2), the expectation of g1 (CEl, s ,xr) corresponding to density function
f(xy,- -+, x,) defined by (3.1), is given by
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B ; B’
Provided that
a) Re(\) > 0, Re(y;) > 0, Re(v;) > 0, Re(a’) > 0,2 2 0,i,5 =1, ,r
argz 1
b) ngﬂ% §Qz(k)7r , where Ql(-k) is given in (1.3)
o f(x1,--+ ,x.) =0 elsewhere.
5. Multivariate Beta distribution
Consider the function
P+ )T+ B+ + -+ p) (@ + - 4 2,)°
F(xy, - ,x,) =
D(pa) - D(pe) DB (o + p + -+ + )
1
(5.1)

(1 +z 4+ xT)a+B+u1+~--+uT
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where Re(a) > 0, Re(f) > 0, Re(p;) > 0,i=1,--- ,r and F(x1,- - ,2,) =0 elsewhere. Now use to
(2.1) and (2.3) , we have

/ / F(xy, -+ ,z.)day -+ - da,=1 (5.2)
0 0

6. Expectation associated with multivariate Beta distribution

Corresponding to probability density function F’ (:Ul, SRR ZL‘T) defined by (5.1) consider the function

ol ol
217, ---xrr(x1+~-+m7‘)"1

I ool
R s O R A A NPT %

G(Jfl, e 7'7:7’) = G1($17 e ;ajr) :I[‘j/vl());fb;;:)‘(/v . o (6.1)

B ;%B; B’

a;‘ al’ n
ZrZy "'m'rr(xl‘f'"""mr) T

(1+m1+.”_~_w7‘)a714+-..+a$+77,,‘

Therefore expectation of G'1 (:131, ce ,IET) is given by
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(1_04_H1—"'—Mr§771+a%+“'+a71=7“' 7771‘}'045—*——{—0[;) 791;14/
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(I-B-a—p— —pim+or+-+op - m+af++ay) BB
Provided that
a) Re(a) > 0, Re(B) > 0, Re(u;) > 0, Re(v;) > 0, Re(c;) > 0,2, =2 0,6 =1,--- | r
1
b)largzi| < iggk)ﬁ , where QZ(-k) is given in (1.3)
OF (z1,- -+ ,x,) =0 elsewhere, ocg, ni(é,j = 1,--- ,r) are non-negative real numbers
8. Multivariate Dirichlet distribution
Consider the function defined by
Hiay, o ay) = Wit et B+ b )£ 2 a)®
D(pa) - Dur) DO (@ + pa A+ -+ o)
(14 +a)[L— (x4 +2,)] " @®.1)
at ani point in the domain z; > 0, z1 + -+ + 2,< 1, Re(p;) > 0, Re(a) > 0, Re() > 0,i=1,--- ,r
and H(z1,- -+, x,) =0 elsewhere.

D(pn + 4 pe) D+ B4 pn + -+ + )
L(pa) - T ) DB (@ + pa 4+ + pur)

o o0
Therefore / . / H(zy, - ,xp)dzy - - day=
0 0

o0 o0
/ / Tt 4 )Y L= (2 e 4 )] e - - da
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F(a+5+u1+---+ur)/°° P _
— petmittpe (] ) B-lqi=1 8.2
Do+ pr + -+ u)L(B) Jo (=1 @2

Hence H (:L‘l, SN xT) is probability density function for multivariate Dirichlet distribution.

9. Expectation associated with multivariate Dirichlet distribution

Corresponding to density function H (1’1, SN x,n) defined in (8.1), the expectation value of the function
is defined as h(x1, -+ , &y)
o0 [e.@]
(h(x1,- - ,xp)) _/ . / h(xy, -,z )H(x1,- -+, 2z )day - - - da, 9.1)
0 0
Further consider b1 (1, - - - , ;) defined by
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Thus corresponding to probability density function H (:El, s IT) defined by (8.1) ,the espectation value of
hi(z1,--- ,x,) is given by
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Provided that

a) Re(a) > 0, Re(B) > 0, Re(p;) > 0,x; 2 0,i=1,--- |r
1
b)|argzy| < §Q,gk)7r , where ng) is given in (1.3)

OF (x1,- -+ ,x,) =0 elsewhere, & ,v;(4, j = 1, - -+ , ) are non-negative real numbers

Remark

If U=V =A= B =0, the multivariable I-function defined by Prasad degenere in multivariable H-function defined
by Srivastava et al [4], for more details, see Chandel and Gupta [2].

10. Conclusion

In this paper we have evaluated the expectation concerning three various multivariate distributions involving the
multivariable I-function defined by Prasad [3]. The formulas established in this paper is of very general nature as it
contains multivariable H-function, which is a general function of several variables studied so far. Thus, the integral
established in this research work would serve as a key formula from which, upon specializing the parameters, as many
as desired results involving the special functions of one and several variables can be obtained.
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