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INSTRUCTIONS

Answer question ONE and any other TWO questions.
QUESTION ONE (COMPULSORY) (30 MARKS)

a) Define the following terms:
i.  Random vector (2 marks)
ii.  Mean vector, x (2 marks)
iii.  Correlation matrix (2 marks)

b) Consider the following data with three variables X, Y and Z.

XY Z

3 9 12

4 2 8

0 6 6

2 5 4

1 8 10

Calculate the:

i.  Mean vector (3 marks)
ii.  Covariance matrix (5 marks)
iii.  Correlation matrix (3 marks)
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c) Given the covariance matrix 2 = .Compute var 3x +4y -5). (3 marks)
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Find E(AX,) and var(AX,) (6 marks)
e) Explain two properties of covariance matrix for a multivariate distribution. (4 marks)
QUESTION TWO (20 MARKYS)

a) Let X~Np (g , 2 ), 2 > 0 .Use the characteristic function technique to show that if
Y = AX where A is a non-zero of constants, then Y~Np (Ag JAY A’).

(5 marks)
b) Let X be a three variate random vector such that:
523
var(X)=|2 3 0|=X
30 2

Determine the variance-covariance matrix of the random vector Y = (Yl Y, Y3) where

Yl = Xl + X2
Y, =X, +X, (6 marks)
Y3 = X2 + X3

c) Let X be a random vector of p-dimension.

i.  Write down the multivariate normal distribution, f (K ) of the random vector X.

(2 marks)

ii.  Consider the bivariate normal distribution with parameters £, , 4, ,0,,0, and
P,, -write down the bivariate normal distribution in terms of the above
parameters. (5 marks)
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ili. ~ What happens if 5, =0, ©4=0 (2 marks)

QUESTION THREE (20 MARKS)

a) Define the term characteristic function of a random variable X. (2 marks)
b) State any three properties of the characteristic function. (3 marks)

c) Suppose X~Np(0, 1). Show that the characteristic function of X is given by:
2

@)= CXP(—%) : (8 marks)

1
d) Suppose X~Np(u,Z), £>0and y=E"2(X —u)~N(0,Ip). Use the

characteristic function technique to show that ¢, (¢) = exp(it H —%t_ 2.t). (7 marks)

QUESTION FOUR (20 MARKS)

a) Suppose X = (XI,XZ,X3)= N,(U, 2) where y = (20, 14, 22) and the dispersion
2 6 4 ¥
matrix definedby> ={6 8 2|. .Partition X :(le and X, = (X3),
429 ’
Find
i EX)=4 . EX)=p,
1. Cov(X |, X,) =2, ,Con(X,,X)=2,
iii. var(X,)=2,,, var(X,) =2, (6 marks)
b) Determine f(X,/X,)and f(X,/X,) given that :
E(X,/Xo)= 1+ 20 20" (X, = )
E(Xo/X\)=p + 20 2,7 (X - )
Var(Xl/XZ) =22 zzz_1 2o
Var(Xz/Xl)zzzz D ISP I (14 marks)

QUESTION FIVE (20 MARKS)
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b)

X1 r+l
X2 Xr+2

Let X,=| ' |and X, =| ' |be partitioned matrices of X . Let the mean and the
X, X,

corresponding dispersion matrix defined by:

_[ H _ DI I
ﬁ"w’ > [zm zzzj

Show that the marginal distribution of X, =N, (4, 2,,)
Suppose y is N, =(4, X) where

1 2 1 -1
“=31, >=l1 2 1
2 -1 1 4

i.  Find the distribution of z =3y, =2y, +4y,

ii.  Determine the marginal distribution of y,.
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(7 marks)

(7 marks)
(6 marks)




