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QUESTION ONE (30 MARKS)

(@) What isthe purpose of studying “canonical correlation analysis’ as a multivariate method?

(2 mks)
(b) Consider three variables X;, X, and X3 whose covariance matrix is given by
¢ 0 0
0 0 24
1) Find the principal components of X" = [Xl, X, ,X3] : (11 mks)

i) What proportion of the total variation in the original data is accounted for by the
first principal component? (2 mk)
i) Isit important to extract principal components from such a variance-covariance
matrix? Why? (2 mks)
(c) Briefly explain the difference between the Wishart and Hotellings T2 distributions. (2 mks)

(d) The scores ontwo CATsfor each of the 8(eight) students were as follows

Student CAT1 CAT2
1 2 9
2 16 20
3 8 0
4 18 11
5 10 13
6 4 7
7 12 16
Compute;
1) sample covariance matrix (show all your working steps) (5 mks)
i) sample correlation matrix. (3 mks)

(e) Briefly explain the use of each of the following multivariate techniques
i) Discrimination and classification (2 mks)

i) Multivariate analysis of variance (2 mks)
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QUESTION TWO (20MARKS)

(a) State and explain THREE uses of principal component analysis. (9 mks)

(b) The following data represent measurements on two-year-old boys from highland areas in
Kenya. X; = Height (cm), X, = chest circumference (cm), X3 = MUAC (the mid-upper-arm

circumference). Suppose mg :[90,58,16] are the height, chest and MUAV means of

similar children form lowlands in Kenya. Test the hypothesis that the highland children have
the same means. (Use a. = 0.01)

Height | Chest Circumference | MUAC
80 58.4 14
75 59.2 15
78 60.3 15
75 574 13
79 59.5 14
78 58.1 145
75 58.0 125
64 55.5 11
80 59.2 125

(11 mks)

QUESTION THREE (20 MARKS)

(@) Supposethat X: 4 x 1 and is normally distributed with mean vector mand covariance é :
where m' =(2,5,3,6) and

@l 5 2 30
o85410;
a= +

€2 1 3 0

gsoozg

Determine
(I) thejoint distribution of Yl =X1 =X+ X3=3Xs and Yo=Xo—X3+4X4

(i) the marginal distribution of X, g 10
X

(if)  the conditional distribution of X, :Ee( = given X, ?

QIIO
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QUESTION FOUR (20 MARKYS)

In a certain experiment, the correlation matrix was formsto be

#8.0 04
30.4 1.0
€05 0.3
go.a 0.4

Determine;

0.5
0.3
1.0
0.2

(a) the canonical pairs of variates
(b) the canonical pairs of variates (uy, v1) and (uy, Vo)

0.66
0.4+
0.27
105

QUESTION FIVE (20MARKS)

Suppose we have the variables X, and X, whose correlation matrix is given by

r

1
R= 1wherer>0

(a) Find the principal components
(b) What percentage of the total variation is explained by the first principal component?

(5 mks)
(15 mks)

(15 mks)

(2 mks)

(c) Supposethat r <0 or that r = 0. What effect does this have on the eigenvalues and hence on

the principal components?
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(3 mks)



