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Instructions for Candidates .

1. Write your Roll No. on the top immediately on receipt of this question paper.
2. Attempt six questions in all, selecting Three from each section.

3. Use of non-programmable scientific Calculator allowed.

SECTION A

1. (a) For the bivariate normal distribution :

fry) = kexp(= = [(x +2) = 28c + 2y — 1) + 4@ = ?]);

obtain (i) the parameters of the distribution (ii) the mean and variance of the
conditional distribution of Y[X=5.
(b) For (X ,Y)~ BVN (i, i , 62,02, p), prove that X and Y are independent iff p = 0.
. (8.7
2. (a) Derive the moment generating function for (X ,Y)~ BVN(uy, itz , 67,03, p).

(b) If X, and X, are standard normal variates with correlation coefficient p between them
then show that correlation coefficient between X2 and X2 is p2. (8,7)

3.(a) If X and Y are standard normal variates with coefficient of correlation p between them,
then obtain the distribution of

0= X2+Y2-2pXY
=5

() If (X,Y)~ BVN(uq, 1t ,0%,06%,p), then find the correlation coefficient between
eX and e”. 3,7
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4.(a)If (X,¥Y)~ BVN(y,, it,, 07,02 ,p) then show that linear combination of X and ¥ is
anormal variate. Prove that converse also holds good.

(b) If X havea p-variate normal distribution N, (#,Z)and D is p X p non-singular matrix then
show that D X ~ N,(Dy, DXD"). ) 8,7
SECTION B
5. () If X have a p-variate normal distribution N, (4, 2) and if X = (Xy,X;), where X; is a
(g x 1) and X,is a ((p — q) X 1) sub-vector, obtain conditional distribution of X; given
X, = x,..Hence show that (i) the mean of X, given X, = x, is linear function of given X,
(ii) covariance matrix of X; given )iz = x, does not dependent on x,.

(b) Let X;,X, and X5 are three variables measured from their respective means, obtain the
equation of regression plane X3 on X; and X, . ' (8,7)

6. (a) Derive the moment generating function of X', where X ~ N, (i, X).

1 p O

(b) Let X follows N;(0,X) with X = [p 1 p}, then show that p? < § Further, obtain the
- 0 p 1

value of p such that (X, + X, + X3) and (X; — X, — X3) are independent. (8,7

7. (a) Explain the concept of Principal components Analysis? Discuss the properties of
Principal Components. What are its uses.

(b) Obtain principal component of

2 0 0
Z= [0 1 —2} . .
0 -2 5
Also, calculate the proportion of the total population variance explained by the first
principal component. (6,9)

8. Describe an orthogonal factor model stating clearly the underlying assumption. Prove that
the covariance structure of such a model is expressed by £ = LL + ¢, defining clearly the it
communality and the specific variance. (15)
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