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STA 429

Question One (30 Marks)

a) Define the following terms
i) Multivariate analysis (2 Marks)
ii)  The rank of a matrix (2 Marks)

b) The joint probability distribution function of random variables Y, and Y, is

given in the table below;

Y, 0 1
Y,
-1 0.24 0.06
0 0.16 0.10
1 0.40 0.00
Find pand X for the random vector Y'=(V,,Y,) (7 Marks)

c) Determine the eigenvalues and eigenvectors of the matrix A given as;

A:B _22} (6 Marks)

d) Let A be 3x3 symmetric matrix of constants and X'be a 3-dimensional
vector. Given that the quadratic form Qis of the form;

Q = X'Ax = 3xZ +13%7 + XZ +10X,X, + 2X, X,
Identify the matrix A (4 Marks)

e) Suppose that the variance-covariance matrix is given as;

4 1 2
=1 9 -3
2 -3 25
Find the Diag(X) and hence or otherwise find p . (4 Marks)
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f) A sample of 101 observations is drawn from a bivariate normal

distribution with unknown )i and X. The results are;

such thats =
126.99 119.68 34.97

210.54 126.99} _ {55.24}
and X =

Test H,: 1/ =(60,50) at  =1% level of significance. (5 Marks)

Question Two (20 Marks)

Consider the bivariate normal distribution given by;

1 [ (XY (Xt Y KXot ). [ Xomtty |
_ 1 72(1—&)[[ 01 jizp( 91 I 2 j{ 92 ]}
i) 2710,0,1- p° °

i) Obtain the marginal density function of X, (10 Marks)

ii)  Obtain the conditional density function of X, given X, =X,

(10 Marks)

Question Three (20 Marks)

a) Let Y'=(V,,Y,,Y;) be arandom vector with a trivariate normal distribution,

2 11
N; (&%) with 4/'=(23,2)and =1 3 0|.Find
101
i) The distribution of x=3y,+2y,-V, (3 Marks)

ii)  The joint distribution of x=(x,,x, )' where X, =y, +Y,+Y;and x, =Yy, -V,
(5 Marks)
b) The random vector X'=(x, X,,X;,...,X,) has a joint probability density

function given by;
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k

k K
kn! HpXi' whereQ < ¢} <1 Zpi =1and in =N
i=1 i=1

f(0 = ITx

i=1
0, elsewhere

Obtain the moment generating function of X (5 Marks)
Use the moment generating function of X to find the mean vector
and the variance-covariance matrix of X . (7 Marks)

Question Four (20 Marks)

The municipal waste water treatment plants are required by law to monitor

the discharges into rivers on regular basis. Measurements on Biochemical

oxygen Demand (BOD) and suspended solids (SS) are obtained from 10

sample splits from the two labs and the results posted as follows,

Commercial Lab State Lab
BOD SS BOD SS
6 27 25 15
6 23 28 13
18 64 36 22
8 44 35 29
11 30 15 31
34 75 44 64
28 26 42 30
71 124 54 64
43 54 34 56
33 30 29 20
i) Obtain the matrix of difference A (5 Marks)
ii)  Obtain the mean vector and S, (5 Marks)
iii)  Determine if the two labs are the same with respect to the
measurements of the discharges, i.e TestH,: 4, = 4, against H,: s, # p,
at a=0.05level of significance. (10 Marks)
//END
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