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Attempt five questions in all, selecting
two from Section A and B each.

Section C is compulsory.
SECTION A

1. (a) What are non-sampling errors ? How do they diifer
from sampling errors ?

(b) To estimate the population mean in case of simple
-random sampling without replacement, describe the
method of determiﬁing the sample size with given
(i) coefficient of variation B, (ii) margin of error
d with confidence coefficient (1—o) and (iii) margin
of error d as a fraction of true value. (2%,4%)

2. (a) In usual notations, prove that

v(yﬂ )cp( = V(-)—’ﬂ)m < v(yn)sns . .
P.T.O.
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(b) With two strata, a sampler would like to have
n, =n, for administrative convenience, instead of

using the values given by Neyman’s allocation. If

v(¥,) and v(?st)om denote the variances given by

n, =n, and the Neyman’s allocation, show that
the fractional increase if variance is

v(?si) - V(S’-st).,p: _ [I' - l]z

v('y'n)qn r+l
where r = n1,/n, as given by Neyman’s allocation.
(4'2,2Y42)

3. (a) Calculate bias of a regression estimator to the
first approximation.

{b) Compare regression estimator with ratio estimator
and with simple random sample mean, assuming
.the formulae for the variance of the estimators.

(3%2,3%)
4. {(a) Prove that | 7
_ i 1es (1 1)e,
=|——— I8 +i——-—[8,°,
V(Ynm) [n N) t (ITI M] w
the notations have their-usual meanings.

(b) Prove that the efficiency of cluster sampling
relative to simple random sampling increases as
mean square within clusters increases. (3%,3'%)
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5.

SECTION B

(a) Prove that the analysis of covariance, with one
concomitant variable, when applied to RBD
reduces the error sum of squares.

(b) Define the terms: randomisétion, local control,
replication and uniformity trial. (4,4)

(a).Explain t‘he technique of analysis of variance.

(b) Derive analysis of variance of an LSD with one
missing observation. ' (2‘/:,5}'/2)

(a) Present the analysis of 2" factorial design.

(b) Explain the concept of complete and partial
confounding. Construct a 2* factorial experiment,
the confounding effect being ABCD. 4,4)

(a) Define a BIBD. When do you call a BIBD (i)
symmetric and (ii) resolvable ?

(b) Prove that in a resolvable BIBD,
bzv+r-1 (4,4)

SECTION C
For the simple linear regréssion model

y=B, tBxte
Y=o B P.T.O.
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with € ~NID(0, 6?), 62 being unknown, obtain the -
least squares estimators for By and B, along with their
variances. Show that

.COV(E‘O: ﬁ[) == 3;02 .

xX

Also verify the bias and variance properties of ﬁo

and f}l . ' (8)

(200)****



