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Answer all questions.
(1) LetX,, Xz, Kayereernnnnn X, be a random sample from a uniform distribution with density given by

' 1
f(x;B)x-é- ;i 0sx<o@o
(D).  Find the mean of the above distribution o
(ii) Derive a moment estimator for 8. Is the moment estimator derived by you an unbiased
estimator for 8? Prove your answer. '
(iii).  Derive the maximum likelihood estimator for &.

(iv) A sample drawn from the above distribution is given in the following table. Calculate the

moment and maximum likelihood estimator based on the part (ii) and (iii).

0.92 -0.57 1.51 4.75 227
1.57 4.12 1.9 0.19 0.82
0.25 3.58 2.51 3.97 3.81
4.45 2.32 1.27 0.72 3.02

(2)

(a) Describe what is meant by the statement that the density Junction f(x; 8) belong to the _

exponential family. Assume that © is a single parameter.

(b) State whether or not the following density function belongs to the exponential family.
Prove your answer. -
g*(1-e)"* ; x=123,...,0<€0<1
fl @) = {Tex OO i

0 ; - otherwise
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(¢}  ,For the parameter @ in the above density function given in part (bj obtain a sufficient
statistic for 8. Hence or otherwise obtain a uniformly minimum variance unblased
estimator (UMVUE) for 6 in part (b}.

(3) LetX, X Xsunn.. X, be a random sample frbm a distribution with density given by

f(x:0); —0 <x < oo 00 <bh
Let 8,,8,,83,8,, 85 are functions of X, X, Xs,..... D
Suppose 8,,8,, 85 are unbiased estimators for parameter 8; &5, &, 8,,05 are sufficient
statistics for parameter 8 and &, is an asymptotically unbiased estimator for parameter 6

Followmg graph gives the mean square error of above statistics,
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(8)
(i) A student says that estimator 85 is better than estimator 8,. Do you agree with
the student. Justify your answer., ‘
(i)  Among the statistics 8,,8,,8,,8,, 85 which one is the best statistic for 6.
Justify your answer. '

(b) Which of the following statistics are unbiased estimators for . Prove your answer.

. 28;+8;+85
iy =

. 28,+8;-5;
(ii) -

g,+8,
{iii) ﬁ:zt—*

(c) Prove that variance(8,) > variance(8s)



