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ABSTRACT ‘_ ;

L The present paper deals thh ‘the probablhty denslty functxon of
~ alinear combmatwn and tke ratio of  products of random variables ‘having -

~ ‘as their probablllty density function in terms of the H-function of several .

- “complex variables,’ deﬁned by H. M. Srivastava and R. Panda.‘ The results~‘
~obtained in this paper are quite general and usefiil ip nature. The results -
_ established recently by A. M. Matha1 and R. K. Saxena, R. K. Saxena and~
- S P. Dash and several others, follow as partxcular cdses of our ﬁndmgs “

1 INTRODUCTION

In a large variety of statistical problems such as total time of
service required in a medical check-up, problem of inter-live-birth interval,
etc., the distribution of a linear combination of random variables plays an
important role. Again, the linear combination and the ratio of independent
random variables (when density function belongs to the same family) are
useful in the theory of sampling distribution. There is a vast litrature on
the distribution of linear combination and the ratio of products of random
variables, when individual variables are assumed to have particular type
of probability density models. For example, Mathai and Saxena [2],



f Sr1vastava and Smghal [7], and Sazena and Dash [4] have dlscussed tthc,‘j -
i ’problcms, where each component variable is assumed to have a density
- associated with Gauss’s 3 F;—function or Fox’s H-function, In this paper,
o we have studied the aforementloned problems for the probability dcnsxty';_ L
- function in térms of the multxvanable H-function defined by ervastava and o
~ Panda [5, p. 271, Eq. (4.1) ¢t seq.]. The probability denslty function con- -
sidered here contains (as particular cases) a large variety of such functxons_

;?mtroduced in the literature- from time to time. Thus our. findings: will

; umf ‘and xtend the reSults on hn a combxnatxon and the ratio of products} o

g of random vafiables studxed by several - research - workers. Indeed as long"
_'as-one can ﬁnd the practxcal situations, ‘when the mtroductmn of a more

kgeneral function is justifiable, the generahzauon can be put to practlca] ol
“The technique émployed: here to’ deerc ‘the’ reSults s that of the R

Laplace transform and its inverse.

Thc multivariablc H-function occurring in this paper is a special
case of the gcneral multnvarnate H-function introduced and studied earlier

by Srivastava and Panda ( [5] and [6] ). The parameters of this function o

~will be displayed in the following contractcd notauon, Whlch sllghtly dlﬁ‘CrS‘
i from that of Srlvastava and Panda (6, p 130 Eq (1, 3)] :
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The cond:tlons of convergence for the mnltlple contour mtegral“ -

in the papers by SrlvaﬂtaVa and Panda ([5] and [6] )
| 2 Useful Results ‘

The fol]owmg I‘CSu]tS will be required in the course of our

analysis :
Result 1
H#1 yes %] _Z Z@(vx, :vx)H {M } (2.1)

v01=0 ;=0 =1
where § (¢1 »..., vy) is defined by (1.2) and ¢; (»;) is defined by (1.3).
The above result follows easily from a series expansion given by

Saxena [ 3, p. 225, Eq. 4.1)].

(1 1), and other detalls for the H-function of several varlables can be found



o Result 2
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The CValUdthD of thc above result is quxtc stralgbtforward and"
therefore we omit the details.

Result 3. Let the probability density function
fxl ’“"x? k1 foe-g k;- 503 5eeey Oy ) = {J (kl yeeey /C;; G gee-y 0".)}"1

f] [ @7 exp (—bird [ 2ex 5w - (25)

1=1
provided that the inequalities given with (2.3) are satisfied, and

J;cl’ Xy (kl rees Ky 301 5eny O'Z) = 0, elsewhere.



Slnce there ex:sts at lcast one set of parameters for Whlch thc,’,f .
;functlonf (k, seon k 01, T ) in ( 2.5 ) is non-ncgatlvc, it is :

:, ’01,

~,»assumed that the parametcrs are such that

fxi’ xr(k'l,-:krﬂ"is ,U'r)>0f0f0<x1<°°(3-—1 )

Itcan be remarked here that, on pumng n=p = q=0, the“

function given by (2.5) breaks up into the probabxhty density functwn "
‘ mVOlvmg several Fox’s H-funcuons, which happens to bs a parucular case

of the probablhty density function -considered by Saxena and Dash [4]

Inmdentally, the value of C (1, o, §, )mvolved in the function taken by

‘Saxena and Dash ([4], P. 59 Result 3) contams some- mISprmts

‘ 3 Dlstrlbutlon ofa Llnear Combmatlon of Several Random Varlables

- The theorem glven below ngcs us the dxstnbutmn of a hnear'

‘combmauon of seVeral independent variables assoclated thh the probabl-
lity: den81ty function deﬁned by (2.5). e

~ Theorem 1. Let X (i=l,., 1) be ther independent random varzables,i
where X, has the probab:ht_; dens;{y funmon deﬁned by (2 5) Thm tha [Jrobabtlzgy s

fuuctzon h(u) of
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Ri=o; + ) ...(3.2)
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_andqj (zz1 ywes vr ) and 0, (v,) are. deﬁnea’ by (1.2) and (l 3), respectwe{y T/ze S
. density functwn (3 1) is valid under the followzng condztwns . ; Sl
N > 0, ~min -~ {Re (kl), Re (0'.)} > 0, [argy, ) < (1/2 YUy w, (z—‘ f)", “ S
- i e
f;(U| zs gwen b_y ( 2 4) and t/ze series on the rzg}zt Imnd side - of (3 1) converges

5 absolutely
. ; Proof Let ﬂ (s, u) dcnote the Laplace transform of U Thcn o
i ' ¢'(3, U) E [cxp (—-sU)] = E [exp (——s Z 7;-X1-) ]

et : , z--l ,
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J (kl Feees k 3 01 serss °'r)
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s ;?where E stands for "Mathematxcal expectatlon

Expandlng the multlvarxable H-functlon mvolved 1n numerator of
@ 4) w:th the help 6f (2:1), we get, after a little slmpllﬁcatlon, that -

6(5, U) ={T (ky 50ues kl' 301 50050, )}—1 Z Z B (0y 5o ®
v,=0 2,=0

{ 6: (9 T (Ry) (=) (kys 7o) } (3.5
(2:) ! ’
Using a known result [1, p. 238, Eq. (9)] for finding out the inverse
7 .
Laplace transform of the terms H (kitszy )_R'l , involving s in (3.5), we
i=1
arrive ar the right-hand side of %(z) given by (3.1),
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¢ mdependent varlables and the probablllty denslty functlon for X; i is glven i
; by.(2.5). The Theorem given below nges the probabxhty den51ty functmn

' /~,i'g(w)ofW
TheoremZ Let Gl
V= loge W= > log, X; — 2 log, X, .

i=1 o i=h41
o Tken the demity functz’ori g (w) is given by - .
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Jor g (W) are same as those for h (u) gwen by Theorgm 1, ; ,

Proof : Suppose g (s, V) is the Laplace transform of V. Then

h r
B (s V) = E [ exp (-sV)]=E[ I] @o~]] o ]
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,_‘help of (2 1) and collect the terms mvolvmg 5 Wthh are.

z_.h-l-l

c kat ( 4 l)
| 5. Special Cases

At the outset we shouldk remark that t'he multivariable 'H-‘function_
ned by (1.1) includes a large variety of elementary special functions
olvmg one or more variables as its particular cases. Thus for probabmty

/dxsmbutﬁon, exponential dnstnbutlon, -7 etc, . can  be " derived
sspeclahzed or limiting cases of our distribution (2.5). Indeed for
these distributious, the probability densny tunction for I/ and W can be

;ters mvolved We, however, prefer to omit the details.
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