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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKY)

a) Highlight the objectives of multivariate analysis. (5 Marks)
b) Suppose P variables are measured in each of n objects {)gj’T =1--nJ=1-- P}

Show that;
(i) E(x)=wu (2 Marks)
(i) Cov (%) = % y (3 Marks)
(iii) Sy = ni—lxj Hx; where H is centering matrix. (4 Marks)

0  Let X, =X, -x;{i =1---nT =1,---P}, show tha;

(i) y=H.X (3 Marks)
(i) S(¥) =S, (%) (3Marks)
(ili)H isindempotent (2 Marks)
(iv) For two data points Y ) and Y, show that Cos(@ ;) = Vix (3 Marks)

d) Let y, y, ———beiidwith E(y) = ppx1Covy) = > .., show that

Jn(y- 1) - MVN(O,Y) (5 Marks)
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QUESTION TWO (20 MARKYS)

a) Discuss the concept of distance in multivariate analysi. (8 Marks)
211
b) Given x,N;(1, Y )where=(2,05) and »'|1 3 1|Suppose y, = X, +X, +X;and
114
Y1
Y, =X, —2x3. Determine the mean and covariance of y=| vy, (5 Marks)
Y3
C) Let x be arandom variable with E(X) = ¢ cov (x) =Y. Let y=Ax+b,withA andb
constants.
Find;
(i) E(Y) (1 Mark)
(if) Cov(y) (3 Marks)

A
d) Let 2z —-z,~z, ~iidN(0,]) let z:( )such that E:(z):(D),Cov(z):I deduce the
g,

density function of
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