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MULTIVARIATE ANALYSIS 2

Question 1(30 Marks)

(a) Find the eigenvalues and eigenvectors of

N

Also check if the normalised eigevectors are orthogonal (10 Marks)

(b) (i)
(ii)Given that a random matrix X is given by

-Xll X12 Xln
X21 X22 X2n
X =
_an Xng Xnn_

Show that the covariance matrix of X is given by

011 012 ... Oi1n
021 022 ... O2p
— 1
Cov(X) = —Z whereZ:
n
_Unl On2 ... Unn_
(4 Marks)

(¢) Let Xj; ¢ = 1,2,...,n represent a random vector sample from N, (i, o), the
joint distribution function of f(x is given by
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(10 Marks)
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Question 2 (20 Marks)
Two different sample nutrients A and B each having sample size n = 10 of the same
food measured in milligrams per 100 gram portion gave the following data during a
laboratory analysis
A 317345373 |1.82]4.39|291 | 3.54|4.09 | 285 |2.05
B |3.45 1235|509 |388]|3.64|4.63|288|398|3.74|4.36
quired to test if the sample came from a food with mean nutrient amount. Take

You are re-

a=0.05 po= g (20 Marks)
. . . 3 1 1
Question 3 ( 20 Marks) Given the matrix A = {_1 5 1}
(a) Find A A’ and A’A (4 Marks)
(b) Work out the eigenvalues and eigenvectors corresponding to A’A (16

Marks)
Question 4 (20 Marks)

(a) Given a line through p of an ellipsoid represented by its coordinates x on the
surface, then the first principal axis will have coordinates that maximized its
squared half length (x — )’ (x — p). That is the half length is given by

d=/(x—p)(x — p)

Prove that the half length of the major(principal) axis is equal to d; = V', ¢
where c is fixed (10 Marks)

(b) Given a bivariate normal distribution, p = 2 and the covariance matrix
Z _ |11 012
021 022

and assuming that 0,1 = 0122,012 > (. Show that the normalised eigenvectors

and ez = { V2 } respectively (10 Marks)

%

of Y are given by €1 = \{i]
2 V2



