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SECTION-A
! Answer any SIX of the following: 6x 3=18

Define quantile function. Find the same for exponential distribution with mean @.

2. Let X be a non-negative integer valued random variable with probability generating

function (PGF) Px().Then show that fol Py(t)dt =E (;{15)

3. Prove that the distribution function is non decreasing.

4. Prove that V(¥/X) = E(Y 2/X)—(E(Y /X))?.

5. List at least three properties of the variance covariance matrix of multivariate
normal random variable.

6. Let A be a square matrix. Let Y be a vector random variable with E(Y) = ¢ and
V(¥) = Z. Then show that E(YTAy) = trace(AZ) + uTAu.

7. State and prove reciprocal property of F distribution.

8. LetX;,Xs,...,X, be a random sample from U (0,1). Find the distribution of r" order
statistic Y.

9. Define order statistic and explain its importance.

SECTION - B
I Answer any FOUR of the following: 4x13=52
10. A) Find mean and variance of Poisson distribution truncated at zero. 6)

B) Decompose the following distribution function into discrete and continuous

distribution functions.
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11.A) Let Py() and P,() be the PGF of X and Y respectively. Then prove that
Py () = Py (t) if and only if X and Y have the same probability distribution. (6)

B) Let X ~N,(u,2) and Cpxp be a non-singular matrix. Prove that CX ~Ny(Cy, CXC’)

(7)
12. A) Let joint pdf of X and Y be
_ fdxye~(*W) ifx>0,y>0
X,y) =
fey) { 0 Otherwise

Examine whether X and Y are independent or not (8)

B) Let (X, Y) be a bivariate Gumbel type | distribution. Find E(X/Y). {7)

13. A) Derive the expression for moment generating function (MGF) of non-central chi-
square distribution. (8)

B) If X follows t distribution with n degrees of freedom, find the probability distribution
of X? (5)

14. A) Let X and Y be the two independent exponential random variables with common

1
mean rk Using convolution theorem find the density of X+Y. (6)

B) If Y~N,(0, o?I) and M is a symmetric idempotent matrix of rank m, then prove that

I
%}-’wxz (trace(M)) . Where I is the identity matrix (7)

15. A) Let X4, Xs, ..., Xn be a random sample from a continuous distribution. Derive the
joint probability density function of r'* and s* order statistics. (6)

1
B) Let X4, Xy, ..., Xa be a random sample from exponential with mean 7 Let ¥, and

Y, are the r'" and s™ order statistics. Show that ¥, and Y, — ¥, are independent for any
S>T. (7)
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