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SECTION_ A

Answer all questions. Each carries 1 mark:

1. ll x.,x,,.....,x" is a random sample from a population p'(1- p)'' ,

f or x = 0,1 and 0 < p < 1. find the sufficient statistic for p.

2. Defineunbiasedness.

3. T1 and T2 are two unbiased estimators of a parameter d. When we say T1 is
more efficient than T2?

4. Define minimum variance bound estimator.
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5. tt Xt,l = 1,2,....nfo ows exponentiat distribution ,"rn 
[a.] 

then find the moment

estimator of d.

6. lf T" is a consistent estimator of ,, flnd the consistent estimator of ec.

7. What is the relation between sufficient estimator and a maximum likelihood
estimator?

8. Give a large sample property of estimators.

9. Deflne a linear parametric function.

10. Define BLUE.

(.t0x1=10Marks)
SECTION _ B

Answer any eight questions. Each carries 2 nlarks.

11. Distinguish between point estimation and interval estimation.

12. For the geometric distribution f(x;e) = 6(1 e)",, =1,2,.....,0.< d<1. Obtain
art unbiased estimator of 1/ d.

13. Let X follows location exponential distribution wilh pdf f(x)=sa,i,rr r,.
Then find an sufficient statistic for ll.

14. Obtain the mte of / in tlx) = (p + l)x';O . x . 1.

15. ll x1, x,,.....,x, is a random sample from a uniform distribution over (0, a).
Obtain the moment estimator for d.

16. Define confidence interval and confidence coefficient.

17. The diameter of cylindrical rods is assumed to be normally distributed with a
variance 0.04 cm. A sample of 25 rods has a mean diameter of 4.5 cm. Find
95 % confidence limits for population mean.

18. Obtain a sufficienl estimalor for o' in the N(0, o') distribution.

'19. Show by an example that MLE need not be unbiased.

20. Distinguish between MVBE and MVUE.

2 M - 1565



21 . fwo samples from two normal populations having equal variances of size 10 and
12 have means 12 and 10 variances 2 and 5 respectively. Find 95 % confidence
limits for the difference between two population means.

22. What is meant by efficiency of an estimator?

23. State Neyman's condition for sufficiency.

24. fwo samples from two normal populations having equal variances of size 10 and
12 have means 12 and 10 and variances 2 and 5 respectively. Find 95%
confidence limits for the difference between population means.

25. Write down the assumptions on error terms in a general linear model.

26. Show by an example that unbiasedness is not unique.

sECTroN -c 
(8 x 2 = 16 Marks)

Answer any six questions. Each carries 4 nrarks.

27. lf x1, x2,.--.., x, is a random sample from a normal populalion with mean / and

variance 1. Show that , = 1Z:=.r: is an unbiased estimate of t, + .1.

n

28. For a Poisson distribution with parameter B , show that 1 is consistent for 1 .

0

29. Find the MLE of p for a binomial population wilh pd f f(x) : NC,p'( - p)' ',
where N is known.

1130. lf the pd f t(x) of a population is grven by f(x) - '

r1+lx O)'?'

Examine whether r, has a minimum variance estimator.

31. Find the sufficient statistics for Gamma distribution with parameter d and ll .

32. Explain the method of maximum likelihood estimation (MLE) of parameters. Write
any two properties.

33. Let Xl, X?, X3 6e a random sample of size e from N(a,o'). Find the efficiency

o1 
x, + 2X., i x" 

,"1"11u. 1o 
x, + xz + Xa

34. A sample poll of 100 voters in a given district indicated that 55% of them were in
favor of a particular candidate. Find 95% and 99% confidence limits for the
proportion.

35. Prove that in a Normal djstribution, sample mean is a unbiased, consistent and
sufficient estimator of population mean.
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36. Find the MLE of population mean of Poisson distribution. Check whether the
estimator is sufflcient or not.

37. Explain Gauss-Markov set up.

38. Observations on un correlated random variables l, Y, Y, with common

variance o' are available with E(I)= e1 - e2 + q, E(Y,): e,, E(Y") = 0, - 0,.
Check whether 4 -4 is estimable.

(6x4=24Marks)
SECTION - D

Answer any two questions. Each carries 15 marks.

39. State and prove Gauss Markov theorem.

40. What are the desirable properties to be satisfied by a good estimator? Give one
example each of estimators possessing each of the desirable properties.

41. Derive the confidence interval for the difference of proportions.

' 42. Lel \,x2,....-xn. be a random sample from N(p,o') poputation. Find sufficient
estimators for

(a) p when o'is known

(b) o' when p is known

(c) p and o' when both are unknown.

43. The sample values from population with pdf f(x) = (t+ e)x',0 < x <1,0 >O
are given below:

0.46, 0.38, 0.61 , 0.82,0.59, 0.53, O.72, 0.44,0.59, 0.60

Find the estimate of B by the method of momenls and maximum likelihood
estimate.

44. (a) State Cramer Rao inequality.

(b) Lel Xr X,,...., X, be a random sample from a population with pdf

t(x)=eeo'x>O'0>o'
Find Cramer Rao lower bound for the variance of the unbiased estimator of d .

(2 x 15 = 30 Marks)
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