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1.     Write your Roll No. on the top immediately on receipt of this question paper.
2.     Attempt six questions in all, selecting three questions from Section I and three

questions from Section 11.
3.     Use ofa simple calculator is allowed.

SECTION I

1.   (a)  Let jr,,j¥2„..,Jrn  be a random sample of size re from a normal distribution with mean

#andvariancea2.Showthats2=±£(X,-g)2isanunbiasedestinatorofo2

(b) Explain the concept of consistency. If  X,,X2 ,..., X„  are random observations on a
Bemoulli variate ]r  taking the value 1 with probability  p  and the value 0 with probability

(I-p)thenshowthat(i)J¥isaconsistentestimatorforpand(ii)E¥(1-¥)is
a consistent estimator for p(1 -p).                                                                                      (7, 8)

2.  (a)  Let the random variable JX is distributed as  P(G)  . Obtain an unbiased estimator for

e-{k+I)G . Comment on the result.

(b)StateCramer-Raolnequality.LetJ¥,,Jr2,...,X„bearandomsamplefromapopulatipn
having  pdf.  f(#,G) =7[[1+(x-G)2] ,

- co < x < co, ~co < 0 < co.  Find  the  Cramer-Rao
'_L_   '   \_  _             ,     ,

LowerboundofvarianceofanunbiasedestimatorofG.Also,examinewhethertheMVB
estimator exists for G.                                                                                                        (7,8)

3.(a)IfTnisaconsistentestimatorofo,thenTn2isalsoaconsistentestimatorofG2.

(b)  Define Minimum Variance Unbiased Estimator (MVUE). Prove that an UMVUE is
unique.                                                                                                                                                (8, 7)

4.  (a)  Let jx„.X2 ,..., JX„  be a random sample from u(0,G)  population. Show that the largest
orderstatisticX(7.)isacdmpletesufficientstatisticforG.UsingLehmanScheffe'stheorem,
find the UMVUE of G.
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(b) Suppose X, , Jr2„ ` „ JF„  be a random sample from the distribution havingpciy.f(I, 8) =

:g-g,OSx<co,G>0.ShowthatthesanplemeanffissufficientforGandthat:=;is
J,             1            1.           `        ..                       ^1    -            -             =

(8, 7)

SECTION 11

5. (a)   Describe the method of moments. I.et  .Y„Jr2„.,Jr„  ae a random sample from the

distribution  with  pdf.     /(x;a,¢) =£rtt-te-PX,x 2 0,¢ > 0,¢ > 0.   Estimate  the

parameters  c¥  and ¢ by the method of moments.

(b)Findthemaximumlikelihoodestimatorofaand*(}isbeinglarge-)ofriedistribution

f(x;er,A)=±.(£)Aeifr^-1,o<x<co,o<a<co.Youmayusethelargevaluesof

X.rf u(I) ~~ %togTa --Zog  A-±^andrf u'CX) = #logrce = L~^-±.                        (7,g)

6.  (a)  What is a failure-censored sample in a life testing experiment? Obtain the maximum
likelihood  estimator of the  expected lifetime and  reliability  function in case  of failure

censoredsamplefromthefo]lovyinglifetimedistribution:f(#;a)=£e-=,x>0,o>0.

(b)Letxbebinomiallydistributedwithpmff(x,G)=Gff(1-8)1-#,x=0,1,where:S

G S :. Show that the MLE of© is ¢3==±2.                                                                                 (8,7)

7.  (a)    Let  Jr„JF2 ,..., j¥„  be a random sample from   A/(4,a-2),  cr2  is known.  Obtain  100

(1 -c¥)%  confidence  interval for  #.  If a random sample  of size  #=25  from  a normal

population with variance c72 =144 has a mean of 65.3, construct a 95% confidence interval
for the population mean # .

(b)  Explain the method of constructing confidence intervals for large samples. Find  loo
(I -c¥)%  confidence interval for binomial proportions based on a random sinpfe Of size
n for large samples.                                                                                                                      (7;8)

8`  Describe any three.of the following:
a.   Method of minimum chi-square estimation
b.   Fisher-Neyman criterion
c.    Properties of maximum likelihood estimator
d.   Regularity conditions for CRLB (15)
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