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ABSTRACT:_Suppose that vector random variable X= (X1, Xy, X3, ........... Xp)T has a multivariate normal distribution then
the probability distribution function (Pdf ) is given by
Xl X -u]
f(X)= T
(27)2 |Z|2
where variance-covariance matrix =X and is of order p x p and the expected value= u is of order Px1 vector.

Now by considering the partitioning X into two components X, and X, of orders g and p -q
respectively where q<p, that is

Then we can deduce that

(a) The marginal distribution of X, , and

(b) The conditional distribution of X, given that X; = x;

.Both (a) and (b) are also separately multivariate’s normal distributions
DX ]

Proof: Since we know that X ~Np(, ), then Pdf of X isf(X) = and if X is partitioned so that X=

(2n)’2 |5
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(2
f(x X(l)) =

The marginal distributions of X, and X, are also normal
with mean vector p; and covariance matrix (%; , i=1, 2),

respectively.
Then
of order gx1, (p-g)x1 i.e. with a similar partition of p and
@ le 212
M= @ and X = of order pxp where
M 21 22

The Joint Probability Distribution of f(X) is

a

1 Z py
_Z X(l),’u(l)x(z),'u(z) [ 11 12] X(l),/u(l)x(z),lu(z)
2[ } Iy Zp [ ]

f(X(l), X(Z)) —

1

1 1 1
(27) i |211|E |222 |E (l_ ,02 )2
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1
Where 7= (_221 21 S -5, = ZX — X2, = 222211((1— P’ )2 and marginal probability of

XWis

,E[ X005 [ X O ]

e 2
where

FOX) = [ £(XO,X@)dX @ == G
(27)? |211|2
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by simplifying
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Which fulfill the requirement of multivariate normal
distribution.

These result can be verified for if X; and X, are independent
i.e. p=0 (£1,=0) and X, / X, are independent.

XolX1=x1 ~ Ni(H2, X22)

This result also verify if X is bidimensional random variable
then the resulting distribution is bivariate conditional normal
distribution i.e. if g=1 and p=2 then ¥1=06,° , 1= 61, and
Y0=0,°

XolX1=%1 - Na[(H2 +012 (X - W)/ 1%, 67° — (612 621)/01°] and
again if X, is independent of X; then o1,=0, = 0 and the
result fulfill univariate normal distribution

XolX1=x; ~ Ni[Hz, 0,°]
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