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GROUP — A
( Statistical Inference )
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AnswerQ-No 1 Or 2 and Q. No. 3
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(2)

1. (a) Define an unbiased estimator, an estimable
parametric function and an asymptotically
unbiased estimator.

(b) Suppose (X;, Xz, -+, X,)is a random sample
of size n from U(0, 0) distribution. Show
that X, = max {X;} is not an unbiased
estimator for 8 but X;,, is an asymptotically
unbiased estimator of 0.

(¢) Suppose (X}, Xy, - - -,X,)is arandom sample
of size n from N (0, ¢?) distribution. Find
the constant A for which

r=aY |x|
=
is an unbiased estimator of o. 15

2. (a) Whatdo you mean by a maximum likelihood
(ML) estimator ?

() State the important properties of maximum
likelihood estimator.
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© Suppose (X1, X3, + -+, Xy) is a random sample
of size n from the population having pid.f. :
] (=

- B ;0SxSe

f(x)=

0 ; otherwise,
where —o0 <a <o, B>0.Find ML estimator
of (at, B). 15

3. (a) Stateand prove Neyman-Pearson fundamental
lemma. |

(b) Suppose (X}, Xz, - - -, X;) is arandom smele
of size n from a population having p.d.f. :

e 0<x<w |
f(x)= |

0 ; otherwise,

where 0 <0 <oo,

. Derive a UMP critical region for testmg
H, : 0 = 0, against H, : 0 > 8,.

. Show that the test can be done ‘uging a
chi-square statistic. } i5

4. (a) Discuss the general method of construction
~of alikelihood ratio (LR) test.
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»

(b) Describe the LR test procedure based on
a random sample of size n drawn from
N (p, o®)-distribution, whese p and o are
both unknown, for testing H, : = poagamst
all possuble alternatives, 15

- Answer any three of the following questions : 8 x 3

(a) Under the usual regularity assumptions, to be
stated by you, state and prove Rao-Cramer
inequality,

(b) Derive the shortest confidence interval
for the mean of a normal population with
unknown variance.

() Define a sufficient statistic. Show whether

X1+ 2X, is sufficient for @ if X; and X,
comstitute a random sample from Bernoulli
(9) dnstnbutnon

(&) Denve the large sample distribution of the
sample moment-measure of skewness for
the sample of size n drawn from N (p, o?)
-distribution.
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(e) Show that the likelihood ratio test for
testmg the equality of variances of two

normal distnbutlons is an F-test. |
|

GROUP - B 1
( Theory of Sample Survey ) -

[ Marks : 36

6. Answerany three df the followu‘ig questmns 8x3

(a) Prove that, w1th usual notatlods, for
estimating the populatlon meaq of a
stratified population under simple random
without replacement (SRSWOR) w1tﬁm each
stratum. '

-
(b) Descnbe the method of linear syStematlc
sampling. Show that variance of the unblased
estimator of population mean imay be
expressed as ; |
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%:Ngg[l+(n—l)p],

where 5”is population variance with divisor
(N—1)and pis the intra-class correlation
coefficient between the values of the pairs
of units. Hence show that systematic
sampling is better than SRSWOR if

1
L
PN
() Foran SRSWOR of size n drawn from a
population of size N, consider a class of

estimators.of population mean (),

y'=3ay,
: r=1 :
~where a,is the constant depending on rth
draw, y, is the value of study variable y on
the unit selected at the rth draw. Show that
¥' is unbiased for ¥ iff
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Show also that, under this condition, ,'

V y'= 3 S : _“}_ ’ ‘

2 \

where S? is population variance with divisor

(N—1). Hence show that ¥V (y") is mm1m1zed ,
subject to the condition

Ya, =1iff a,=Lir=12.n

n I

=l
[

(d) Distinguish between a two-stage sarhpling-
and a stratified sampling. Indicate the cases
when systematic sampling is equwalc.;nt to

(9 Cluster sampling,

(i) Stratified random sampling.

(¢) InSRSWOR, show that the value of the sample
- size n which minimizes @ (n) =¥ (n) + C (n)
is given by o
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7. Answer any two of the following questions : ¢ x 2

(a)

(d)

(c)

C))
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where the cost function C(n) is given by
Co + Cyn and the ¥(n) is the variance of the
sample mean.

Mention the basic principles of sample
survey. Discuss the non-sampling errors that
may arise in a large-scale samiple survey.

Derive the standard error of the saxﬁple mean
in case of simple random sampling drawn
with replacement from a finite population.

Obtain a ratio estimator of population mean
under double sampling and also obtain
its MSE.

Give an unbiased estimator of population
total under two-stage sampling with
SRSWOR at both the stages. Show- that the
variance of the estimator is greater than the
variance of the corresponding estimator in
the single-stage sampling. -




