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Q. |SECTIONA (5x2=10) CO | KL
No. | Answer ALL questions
1. | State any two properties of characteristic function. 1 1
2. | Find the characteristic function of zero-one distribution. 1 1
3. | Define stochastic convergence. 1 1
4. | Define the y? statistic. 1 1
5. | Define consistent estimator. 1 1
Q. |SECTIONB (10 x 1 = 10) CO | KL
No. | Answer ALL questions
6. | Let X be a random variable with characteristic function ¢ (t). Thenthe | 2 2
characteristic function of the random variable Y = X + b is
(i) e"px(bt) (ii) e”*px (t) (iii)) e™* gy (b)
7. | If X and Y are two independent random variable with characteristic | 2 2
function @y (t) and @y (t) respectively. Then the characteristic function
of X+Yis
) ex(@ +oy(®) (i) px@ey () (i) px(t) — @y(t)
8. | Whenn is an integer, I'(n) = 2 2
i) (n—1)! (i) n! (iii) (n + 1)!
9. | The density function of Cauchy distribution is 2 2
. A .. A A
O tmemn Wieems Weiasemm
10. | The Bernoulli law of large numbers is a special case of | 2 2

law of large numbers
(i) Chebyshev’s (i) Poisson’s (iii) Khintchin’s
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11. | The random variable X, has an asymptotically normal distribution | 2 2
N(np; \/npq) by replacing y; and y,with
.. 1 1 .. 1 1
() y) =5 V2 + 7 ()1~ o Y2~ 5 me
1 1
(“I)yl-l_zmi YZ_Z\/n—pq
12. | A random sample is called simple if the random variables X, ...X,, are | 2 2
(1) independent (ii) dependent (iii) both
13. | If the statistic X and S are independent, the random variables X, have the | 2 2
distribution.
(i) Binomial (i) Normal (iii) Poisson
14. | If T is an unbiased estimator for @, then T2 is a biased estimator for | 2 2
(i) 62 (i) 6 (iii) 63
15. | Characteristics of a good estimator are 2 2
(i) consistency (ii) biasedness (iii) both
Q. |SECTIONC (2 x 15 = 30) CO | KL
No. | Answer ANY TWO questions
16. | If F(x) and ¢(t) denote respectively the distribution function and the 3 3
characteristic function of the random variable X,and a + h,a — h (h >
0) are continuity points of the distribution function F(x), then prove that
. T sinh _i
Fla+h) = F(a—h) = Jim - [1 2% e~latg(p) dt.
17. | a) State and prove De-Moivre Laplace theorem. 3 3
b) Derive the raw moments m,, for the beta distribution. (10+5)
18. | Find the distribution of the random variable (X, S) and hence deduce 3 3
that the random variable Z = nS? has a y? distribution with n — 1
degrees of freedom.
19. | State and Prove Cramer-Rao inequality. 3 3
Q. |SECTIOND (2 x 15 = 30) CO | KL
No. | Answer ANY TWO questions
20. | Prove that the characteristic function of two dependent random variables | 4 4

may be equal to the product of their characteristic functions by using a
suitable example.
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21.

a) Prove that the variance of a random variable X equals zero if and only
if X has a one point distribution

b) Find the distribution of the sample mean X where X has a normal
distribution. (7+8)

4

4

22.

State Levy-Cramer theorem and prove that if the sequence {F,(x)} (n =
1,2, ...) of distribution functions is convergent to the distribution function
F(x), then the corresponding sequence of characteristic functions
{p,(t)} converges at every point t (—oo < t < o0) to the function ¢(t)
which is the characteristic function of the limit distribution function F (x)
and the convergence to ¢(t)is uniform with respect to t in every finite

interval on the t — axis.

23.

Define the Student’s t statistic and derive its density function.

No.

SECTION E (2 x 10 = 20)
Answer ANY TWO questions

CO

KL

24,

Find the characteristic function and moments for the random variable X
which has a Poisson distribution and takes on values x;, = k, where k is

any non-negative integer.

25.

Define the Gamma distribution and find its characteristic function, raw

moments m,, and central moment .

26.

Prove that the sequence of random variables is stochastically convergent
to zero if and only if the sequence of distribution functions of these
random variables is convergent to the distribution function

0 for x<0

F(x) = {1 for x>0 at every continuity point of F(x).

27.

If T, and T, be two unbiased estimators of y(8) with variance o2, o2
and correlation p, what is the best unbiased linear combination of T; and

T, and what is the variance of such a combination?
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