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Attempt any Six questions.

.. (@) Define an unbiased and consistent estimate of a parameter in a distribution. Show

2x;

Zx‘(z‘xi — 1‘) . . . 2 zxi- i . -,
— 7 is an unbiased estimator of 6, (i) Py 1 T, sa consistent

- that (i) n(n - 1)
estimator of 6(1 — 0) for the sample X, X5y X drawn on X which takes
the values 1 or 0 with respective probabilities 8 and (1 — 0).

(6) Let X, X,,....., X be a random sample from a uniform population on [0, 0]. _Find

a sufficient estimator for 0. ' . 8‘/2,4‘1;

2. (a) Mentioning the underlying regularity conditions, state the Cramer-Rao inequaltiy for the -

variance of an unbiased estimator T for y(8). Further, stating the condition for the

equality sign in the Cramer-Rao inequality to hold, obtain its form.

P.T.O.
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(b)

(@)

(2) _ 5021

. alog f(x’ e) ’ g . .
Compute the reciprocal of nE 59 and compare this with the variance

(n+1)

of X(ny, where X(n') is the largest observation in the random sample. Comment
on the result. ' ' 6,6

Find the maximum likelihood estimate for the parameter A of a Poisson distribution

on the basis of a sample of-size n. Also find its variance.

On the basis of a random sample of size n drawn from Normal distribution

N(®, 0°) obtain 100(1 — )% confidence interval for :

() 68 when o? is known,

(in © \Yhen o’ is unknown,

(i) o> when 6 is known,

(iv) o> when 6 is unknown. 4%.8
Let p be the probability that a coin will fall head in a single toss. In order to test

1. .
the hypothesis Hy : p = 5 the coin is tossed 6 times and the hypothesis H, is
rejected if more than 4 heads are obtained. Find the probability of error of first

_ 3 '
kind. If the alternative hypothesis is H, : p = 1 find. the probability of the error

| of second kind.




(3) | 5021

, x, be a random sample of size n from Normal distribution

() Let x|, Xppoorvernnnne

N(6, o?), where o7 1is known. Obtain UMP test for testing Hy : 6 = 6, against

H, : 8 > 0, Also find the power function of the test. | 4,8%
Explain the following terms :
: (a) Errors of first and sécond kind;
(b) The_ best critical région;
(¢) Power ﬁmction of a test;
(d) Levelof signiﬁcanbe;
(e) Simple and composite hypotheses;
(H Most powerful test;
(¢) Uniformly most powerful test. | ' | 12'5

For the normal distribution with 0 mean and variance o® obtain the best critical region
for testing. H) : 0 = 0, against the alternative H, : ¢ = 0. Also find the power of

the best critical region when ¢, > o,. ‘ 12%

PTO.
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' (a)- Let Xp X

( 4 ) | o . 5021
s X, DE the observed values of the »n random variables X,, X........
X . Suggest a test for the hypothesis that the random variables are i.i.d.

(b) LetT, and T, be unbiased estimators of ¥(8) with efficiencies ¢, and e, respectively’

and p = p, be the correlation coefficient between them. Then show that :

Jae, —J-¢)(1-e)<p<eae, +[1-¢)(-e) 4,8%
Write short notes on any three of the following :
(@) Median test;
(b) Diffetexlce between parametric and non-parametric tests;
(¢} Properties of good estimators;

() Maximum likelihood method of estimation. 12V
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