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1. (a) Detemine the parametel.s for the BVN distribution

/(x,"=cexp{-[16(X-2)2-12(X-2)(y+3)+9(y+3)2]/2L6}.

Also find the value of c and the mean and variance of the conditional distribution of
YIX-x.

(b)For(X,y)~BVIvtri,#2,ot2,a:22,p),provethatXandyareindependentiffp=0.:;,I

(8,7)
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2. (a)  If (X, y)~BVIV(0, 0,1,1, p) show that moments obey the recurrence relation giv-en by

4{rs = (r + S -1)Pftr-1,s-1 + (r -1)(S -1)(1 -P2)prr_2,s_2 -

Hence show that #3i = 3p  and #22 = 1 + 2p2.

(b) Let (jr, y)~BVIV(0,0,1,1,p), then find Ppry > 0]. (8,7)

3. (a) If x and Y are standard normal variates with coefficient of correlation p between them,

then show that X + y and X - rare independently distributed.

(b) If  (X , y) ~ BVIV(4{i, ft2 , a.12, cr22, p), then obtain the marginal distributions ofx and y.

(8,7)
4.  (a) If ¥ have a p-vczrjcr/e normal distribution IVptr,I)  and if  X = (X],X2), where X[ is a

(q x `1) and X2is a ((p -a) x 1)  sub-vector, obtain conditional distribution of  X[ given

X2 -  #2.

Hence show that the mean of xi given X2 = #2 is linear function of given .X2  and

covariance   matrix ofx] given X2 = x2 does not dependent on x2.

(b) If ¥ have a p-variate normal distribution IVp(#, Z) and D is p X p  singular matrix then

show[rfuD¥~Np(Dpr,DZD').
(8,7)



(8.,7)
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7.  Describe the steps involved in performing principal component analysis on a given data
set.  Consider the covariance matrix

z-E   lgo].

Derived the correlation matrix p corresponding to above matrix and prove that principal

components obtained from I and p are different. Also, calculate the proportion of the total

population variance explained by the first principal component for both the matrices.

(15)

8. (i) Explain the concept of Factor Analysis.

(ii) Derive the discriminating procedure in the case of two p-variate normal population with

different mean vectors but same dispersion matrix.

(6,9)

(300)


