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Attempr four questions in all,

selecring (wo guestions from each Section.

SECTION 1

. (a) What do vou understand by point estimation?
When would vou say that estimate of a parameter
is good ? In particular. discuss the concepts of
consistency and unbiasedness. Give an example
to show that a consistent estimator need nct be
unbiased.

(b) Show that in random sampling from N(u, o),

where both p and o? are unknown, the estimator

P.T.O.
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of the form aS°® for o? which has the smallest

mean square error is

§° (5%,4)

2. (a)If T, is an MVLU estimator for 8 and T, is any
other unbiased estimator for 6 with efficiency e,
then prove that correlation-coefficient between T,

and T, is
o
(b) Given f{x.8) =< 8
0

, elsewhere,

D<x<0.8>0

r
8]0 f(x.8)
compute the reciprocal of nE g ‘ } }

Y,
compare this with the variance of (n+l)-—,

where Y_ is the largest observation of a random
sample of size n from this distribution. Comment
on the result, (5,4%)

-~

3. {(a) Define the terms:

(1) Risk function and admissibility of a decision

rute.

{(ii) Natural conjugate prior
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Using Jeffery’s rule obtain prior p.d.f. of 8, if X
follows N(8,0), where ¢ is known.

(b) Describe the procedure of obtaining estimators by
the method of minimum Chi-square. (5'2.4)

SECTION 11

4.. (a) If T is a complete sufficient statistic for y(8) and
E(T) = v(8) then show that ¢(T) is the unique
MVU estimator of y(8).

Use this property to obtain the MVU estimator of
0 based on a random sample X. X,, ..., X from

a bernoulli distribution with parameter 8.

(b) Let the random variables X and Y have the joint

p.d.f.
WER -y 0
il - 0<x<
F(x.v) = 1\82 ‘e : 0<Xx<y<m,
L 0 . elsewhere .

Obtain the expected value of X + 6 and compare
the variance of X +8 with that of Y. (5.4'2)

5. {a) Prove that under regularity conditions to be stated
by you, any consistent solution of the likelihood
equation provides a maximum of the likelihood with
probability approaching unity as the sample size

tends to infinity. PT.O
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(b) Obtain the maximum likelihood estimator of © in
sampling from a distribution having p.d.f,

i

Bxh 0<x<1.650
f(x,8) = <% ¢ 0s=x >

0., elsewhere

Also obtain the MVU estimator for 8. (5,4%)

6. (a) Describe the general method of constructing
the confidence interval for large samples. If
X, X5 oo X is a random sample of size n from
an exponential distribution with parameter 8, obtain

a 95% confidence interval for 8 when n is large.

{b) Describe the method of moments. For the double
Poisson distribution

—m X -n X
HQ=HXHQ—ie L E M o002,

2 x! x!

Show that the estimates for m, and m, by the
methods of moments are

- r 1 r 2-
Y T THE (T (4'4.5)

(600)



