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SUMMARY

In this note, two aspects in relation to distribution invol-
ving general functions are considered. Firstly, the distribution of
the sum and also the ratio of two independent radom variakles

with densities including (f)_)((l[,... a, S; A, x, .. ,/\”.\') and LJIZ

/
(p /71 — bn 2 /111 f”)') is dealt with. The special case of
n=2 is considered. Also, the distribution of the sum of varia-

bles with (f)z and d)3 as their densities is obtained. The second
aspect is estimation. In (‘62' a parameter is estimated and the
estimate is put in the closed form in terms of the general func-
tion (//2. Also, the Bayes estimate in the distribution involving
the Bessel function ’p(f-\" is obtained and is expressed in terms

of another general function I"4.

Introduction. General Tunctions are recently being used olten in Sstatistical

methods both 1o deseribe the random ph('lmmrnnn as well as o discuss the proper-

ties of such phenomenon. Some of the main reasons for this being the compact forms



in which, heavy distributions can he expressed in as much as the case w ith which the
properties of these distributions can be expressed in terms of general functions |
utilizing the various properties of these Functions. For (*\almph', in [ 1] and [31
we lind such general Tunetions as L"/) , q‘)z . Bessel Tunetions, and conlluent hy-
pergeometric functions are uscd to deseribe the random variables in a radar system.
In [2] some of the functions are applied 1o weapon system analysis. In [4] one [fi-
nds the generalizations' of the results of [3], In |8] Braaksma’s H-function is uti-
lized in connection with the testing and the estimation ol the normal covariance
mairix with intra-class structure. In (9], [10] the distributions ol the product on in-
dependent Gamma and Beta variables are expressed in terms of Meijer's G- func -
tion. Non-central chi-square as well as the non-central - I distributions are discu-
ssed in terms of general funetions in [11]. Tn [12) the Bayes' estimates of the non-
centrality parameter in the multi-variate analysis are put in compact forms  using
general Tunctions. In this paper, such general distributions are treated under 1wo
aspects. Disiribution ol the sum and guotient of 1wo random \zlrialplt‘s' from these
general distributions is considered first. Secondly, the estimation problem is -
ken on.

2. Distribution of x

2(i) : Let the independent variables v and y hasve their corresponding den-

sities as
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L,A, y>0, r>0, t- L - 2X0)
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Fhen the joint density can be written as
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E] .2, arcon 0;.65 and 0, 0, respectively, all from 0 10 ~. From

(3), we get the distribution of the sum x| Y o ou oas
f(u) Keglu;ow, p.§)

o (i)
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where g(u:u;p) is the Gamma density with the parameters o, P and 1”, is

the confluent hyper- geometric function |51,
It is trivial to show that (4) is indeed a density Tunetion by using [5] and [ 6.
2(ii) : The distribution function of (4) is
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where G (u:p:a) is the Gamma probability integral .

20iii) ¢ The nn‘nwpnnding characteristic function is
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(5) can be written as

e T PAS i 2N,
| 2A0(d-iz) / T mym | @/ (o-iz)] ¢
2 )
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2(iv) : The geaneralization follows immediately .

n A
I fx)=[1 (1---51 I’ (Se e aox
i= 1 &

o b (@ s s St M s e Wi L 0
"2 1

-1 _ay P op-1 -1
and fly) = | 1"((/i,p)| ¢ ¥ \‘/,

U (p- ‘4”2[/3 "/’]' bu",l-‘/"

(5)

(6)

(7)

(8)

where "‘(.(ﬁ L) is the polynomial in [4] | and 1,‘:7. (f)) are are gencral functions,
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P. 445 [7] that is,

(B r, :
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The joint density now is,
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where § = %51- and )'l 3 22 on {31 o '5” and /7‘1 ... 0, , respectively ,

all from 0 10 o .

From (10), we get the distribution of # - x4y as
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2 (v) : Now suppose y , instead of (2) , has the density of the form

B

=3 / ( -y s
e “ by Vel y? I('l)d)s(/:i,-p; by.cy) . vy 0 (12)

Then, developing on the same lines as (3), we have the distribution of the sum ,
a ans H - f ~ /
A 1 A 2 -c/a = o
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-<,’)2[nl,ﬂ3,ﬁ;paS;j,-,\lu ,)\zu,bul_ . g (13)
3. Distribution of x/y

3() : Now considering again (1) and (2), and making the transformation /'y =

1, we have from (3)
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where (=0 /(1 + 1) and FI is the general function asin [5], B(P;S:() is

the complete Beta function with parameters P, .

3(i7) : In general, if the variables, x,y have the distributions (7) and (8),then

by using (9) we get the density of the ratio x/y -
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4. Fstimation

4(1): Now consider (12) and take a sample of size  » from the population |
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then (for known o ) the likelihood function is |
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where t=1+ (n/ ) and L’/Z i< the general function [7] then, we have the esti-

mate of ¢ as
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4 (ii) : Consider the distribution

-CJ)

r/2 X .
(p/q) (r/x)e I, (2cx \pq) (19)

rc,x -0, p+g=1 and Ir,(.\') is the Bessel function. (19) can be written as

r
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where ¢ is the confluent hypergeometric function. It is easy to show that (19)

and (20) are indced densities by using [5] and [6] and carefully replacing 1 by
p+¢q. If we have a sample of size 7, we have from (20), the likelihood function
(for given r and p)
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Now if ¢ has the prior f(c)=e , ¢ >0, then from (21) we get ,
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From (22) we have, the estimate of ¢ as

; 2
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where FA("“ 1) is as in (22) and Fy(uri2) accordingly. F 4 is the hyper-

geomelric function p.445 7.

If p=¢q, and r=1. we have
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