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Con. 3764-13. NA-—8969
(3 Hours) [Total Marks : 60

N.B. (1) Attempt any two questions from questions 1,’2 and 3 and any two
questions from questions 4,5 and 6
(2) Figures to the right indicate marks for each subquestlon
(8) Use of non programmable calculator is allowed.

Q.1 a) State and prove Minkowaski’s inequality. %)

b) State and prove Central Limit Theorem for sequence of i.i.d. Bernoulli 3)
random variables.

¢) A charity show organizer has sold 1000 tickets and he knows that the probability ®)

of a ticket purchased person attending the show is 0.9. Find the minimum number of
seats that the organizer should arrange so that the probability of all the persons are
being seated is at least 0.95.

Q. 2 a) In the context of a Markov Chain explain the terms &)

1. irreducible chain

il. recurrent state

iii. periodicity

iv. mean recurrence time,
v. Markovian property

with one suitable example each.

b) Let S the state space of a Markov-Chain be {1,2} and the transition probability matrix ~ (10)

03 0.7
0.7 0.3

Find : i. The stationary distribution.
ii. The distributions of times to return to state 1.
1. Mean recurrence times to state 1
iv. Period of the states
v. Distribution of X, if the initial distribution (1/2, 1/2).

be

Q. 3 a) ))State Kolmogorov’s condition for Strong law of large numbers to hold for &)

sequence of r.v.s ii) Examine whether Weak law of large numbers holds for sequence of
independentr.v.s { X;} . X are such that V(X;) < C <0, COV(X; . X;j) <0

fori £37-1.2,...n

b) In usual notatlons define p(n) and f;; ™ For a symmetric random walk with X, = 0, (5
find f0 and p(4)
c) Define (i)Convergence in distribution and (ii) Almost sure convergence. Does (5)

convergence in probability imply convergence in ™ mean? Justify your answer.
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4. a

6.a.

In case of populations following a linear trend, describe the method of obtaning a
balanced systematic sample and show that the sample mean estimates the population
mean unbiasedly. -

Consider a population of N units with Mj,Ma,.....My as their sizes and Y1,Y2,.... Yn
as their values of the characteristic under study respectively. A PPS sample of n units
1s drawn from the population with replacement. Prove that PPS sample is preferred to

simple random sample if cov (M XMi) > 0, where Y and M denote the variable under

study and the size of the unit respectively, assuming with replacement scheme in both
the sampling procedures.

In case of two-stage sampling, assuming the total cost function C = nc; + mncy,
obtain an expression for m and n so that either V(¥) is minimized for specific total
cost or the total cost is minimized for specific V(¥),taking care of all possible cases.

Obtain the optimum size of the cluster for which the variance is minimum given the
total cost of the survey.

From a population of size N, a simple random sample of size n is drawn without
replacement. Out of n units, n; units respond at the first attempt. By more intensive
efforts, the data are latter obtained from a random sample of n5 units out of n, = n-n;
units. Let n;, =Kn, (K is a pre-decided number less than 1). If ¥, and ¥,’ are the
means of the units which respond at the first and the second attempts respectively,

® Prove that j' = 27130252

(i)  Obtain V(¥).

is an unbiased estimator of the population mean;

In case of Double sampling, obtain the optimum allocation so as to minimize the
variance for a specified cost.

®
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