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Attempt four questions in all

selecting two from each Section.
SECTION |

{. (a) Define a consistent and unbiased estimator.

. Suppose X has a truncated Poisson distribution

with probability mass function :

exp(-6)8"

f{x;0) = mﬁ x =123 coeen

Obtain an unbiased estimator of [1- exp(—B)] based
on X.

P.T.O.
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{b) Statc and prove invariance property of consistent
estimators. Using this property obtain consistent
estimator of 87 + 8 — 8 . when X follows Bernoulli

distribution with parameter 0, (4,5'%)

2. (a) Let T be an MVU estimator tor y(8) and T, and
T, be two other unbiased estimators ot ¥(8), with
efficiencies €, and e, respectively. If p, is the
correlation coefficient between T, and T, then
show that :

(een)” = {(1-€)(1-2,)}"" <p, s(een)™ +{{(1-¢)(1 -c, N

(b) Given f(x,0)=—, 0<x<8, 8>0

D | —

8log f(x,())—[2
e |

and compare this with the variance of (n + DY /n,

compute the reciprocal of n [

where Y is the largest observation of a random
sample of size n from this distribution. Comment

on the result. (5,4%)

3. (a) X has a binomial distribution of index n and
parameter 8 and the prior probability density
function of 9 is U[0, 1]. Obtain Bayes estimate

and Bayes risk if loss function is L(8,a) = (0-a)’.
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4. (a)

(b}

5 (a)

3

Deseribe the procedure of obtaining estimates by

the method of minimum Chi-square. (4',3)

SECTION 11

State and prove Fisher - Neyman criterion tor the

existence of a sufficient statistic,

X, X, is a random sample of size 2 from a

distribution having probability density function
. Lo
t(x,U):ac', O<x<om,

Show that Y = X + X, is sufficient for 0 and
lind the joint probability density function of Y,
and Y, = X,.

Also show that Y, is unbiased for 6 with variance
82, Find E(Y,|ly,) = &(y,) and compare the
variances of ¢(y,) and Y,. : (5'4,4)

Prove that under regularity conditions. with

probability apbroaching unity as n tends to infinity,

=0, has a solution which

b

L . 0olo
likelihood equation

converges in probability to the true value 0,

P.T.O.
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(b 1f X Xy - X, is a random sample from the

distribution :

(o) = L2 s 0.050
O =Ty M

where k is a known consiant, show that the

: T , S

maximum likelihood estimator 0 of & is —.
X

Also show that the estimator is hiascd but

consistent and (hat its asymptotic distribution for

8 )
: 5'%.4
Mk+UJ (74

¢
farge n s NLG.

6. (a) Explain the difference between point estimation
and intcrval estimation. Qbtain 100(t~a )%
confidence interval for the papulation correlation
coefficient when the random sample of size n has

been drawn from a bivariate normal population.
(b) Describe the method of moments.

Estimate. o and B by the method of moments for
the distribution :

f(x..B) =

r(a) , Og€x<w (5%.4)

(300)



