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In this paper, we first give some properties based on inde-
pendence relations between matrix beta random variables of 
the first kind and of the second kind which are satisfied un-
der a condition on the parameters of the distributions. We 
then show that with the matrix beta-hypergeometric distri-
bution, the properties established for the beta distribution 
are satisfied without any condition on the parameters. The 
results involve many remarkable properties of the zonal poly-
nomials with matrix arguments and the use of random matrix 
continued fractions. As a particular case, we get the results 
established for the real beta-hypergeometric distributions by 
Asci, Letac and Piccioni [1].
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1. Introduction

The real beta distributions of the first and of the second kind with parameters p > 0
and q > 0 are usually denoted by β(1)

p,q and β(2)
p,q respectively. They are given by

β(1)
p,q(dx) = xp−1(1 − x)q−1

B(p, q) 1(0,1)(x)dx,

and

β(2)
p,q(dx) = xp−1(1 + x)−(p+q)

B(p, q) 1(0,+∞)(x)dx,

where B(p, q) is the beta Euler function.
These distributions are among the most usual real distributions both in probability 

theory and in statistics, they are linked by many remarkable properties. It is in particular 
shown in [1] that

if W ′ ∼ β
(2)
a+a′,a′ is independent of X ∼ β

(1)
a,a′ , then 1

1 + W ′X
∼ β

(1)
a′,a, (1.1)

and in [4] that

if W ∼ β
(2)
a+a′,a, X ∼ β

(1)
a,a′ , W ′ ∼ β

(2)
a+a′,a′ are independent, then 1

1 + W
1+W ′X

∼ X.

(1.2)

In these two properties, the random variables W and W ′ are beta distributed with first 
parameter equal to the sum of the parameters of the distribution of the variable X. Asci, 
Letac and Piccioni [1] have used the so-called real beta-hypergeometric distribution to 
extend these results to the general case where W ∼ β

(2)
b,a and W ′ ∼ β

(2)
b,a′ with b > 0 not 

necessarily equal to a + a′. Recall that the real hypergeometric function pFq is defined 
for positive numbers a1, ..., ap; b1, ..., bq, by

pFq(a1, ..., ap; b1, ..., bq;x) =
∞∑

n=0

(a1)n...(ap)n
n!(b1)n...(bq)n

xn, with (a)n = Γ(a + n)
Γ(a) .

The beta-hypergeometric distribution with parameters (a, a′, b) is then defined by

μa,a′,b(dx) = C(a, a′, b)xa−1(1 − x)b−1
2F1(a, b; a + a′;x)1(0,1)(x)dx,

where

C(a, a′, b) = Γ(a + b)
Γ(a)Γ(b)3F2(a, a, b; a + b, a + a′; 1) .

Note that the distribution μa,a′,b, reduces to a β(1)
a,a′ when b = a + a′.



Download English Version:

https://daneshyari.com/en/article/5775426

Download Persian Version:

https://daneshyari.com/article/5775426

Daneshyari.com

https://daneshyari.com/en/article/5775426
https://daneshyari.com/article/5775426
https://daneshyari.com

