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Attempt six questlons in aIl
selectmo three from each Sectlon :
Sectlon I

Define simple random sampling w1thout replacement ‘
from a finite populanon Denve the . unblased estlmator
of the»populatgon' mean and “find its sampling -

variance.

For srswor, prove that :

. - N-n 1 N
covlx;, ¥,) = o N-1 ‘sz i 7
- N -
Y. - = - X,
(Y, - Yy) N =D cov(X, Y)
Also evaluate E(f;,yn)- . | 6,6%
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) Compare regress:on estlmator wnth ratlo estimator aﬂa

'the vanances of the estlmators

. e
- stlmator of populat:on mean “with variance g,ven

- as

Def in
' e dlfference estlmator and derive from |t the

_]fy an
o d x"are Unblased estlmators of the’ POP"'a"

tot:
| als of Y and X respectlvely,

I of ratlo estlmate .
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s:mple random sample mean assummg the formulae f0r

P
. Prove that the mean of cluster means 'y is an U"b'ased ‘

V(y) N-n ;' o? g 5,71,4

Obtam the fi 0 ‘
: estlmat all
ed relative efficiency of clu L

samplmg w:th respect to srswor

re ress
gression eStlmator ‘Also obtam the varlancc of

feJess:on
esttmator under ﬁrst approxlmatlon

et
show that the Var'a

. can be approxxmated by G
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and
5 are coefficient of varlatlon of ¥'

y respectlvel
Y. (The correlatlon coeff‘ cient petwee™
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From a simple random sample of size » drawi from N

units by srswor, a simple random sub-sample of n, units o

is duplicated and added to ‘the original sample.

* Show that the mean based on (7 + n;) units is an

unbiased estimator of the population” mean. Also

obtain its variance. How does it compare” with
the variance of the estimator based on~"n'un.its

6.6%

Section Il

. Derive the variance of the estimate of the population

mean based on systematic sampling in terms of intra-

. class correlation coefficient p. Prove ‘that reduction - in

~this variance over srswor will be .100% if P assumes

>

the minimum passible value. If p assumes the maximum

value, what is the relative efficiency of systenﬁatic

sampling over simple random sampling ?
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Justlfy the followmg statements

. ;.(1) -The smaller the size of stratum, the smaller shOUId

(@
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(“’) The Cheaper the cost per umt in a stratuma

N
ame o Government of India’s prmmpal pub

be the slze »vof‘sample to be selected there:

from.

:

_(u) ‘The smaller the var|ab|l|ty within a stratum, th

smaller should be the size of sample selected from

X the stratum.

larger should be the size of sample selected ﬁ

that stratum _

ting
Hence obtam mlmmum size requnred for eS“ma

p0pulat|on mean with fixed variance under OPU

allocatlon 6'/”

Discuss briefly - the ptes’ent statistical. System
lndié ' ‘ .
erte about Natlonal Statistical CommISSlon in.

menti . .
loning_ its two |mpoﬂant functions. - ;
. | Bﬂ ﬂ
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_eth On population and industry.
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Obtain the estimated gain in ‘precision. due to, arbitrary .

- stratification over simple randgm"sélmpling without

replacement.

* Write short notes on the following :

() The States’ Statistical systems

(i) Economic Census

(ili) Objectives of NSSO. . | e

With two strata, a surveyor would like to have

. 1 = n, for administrative convenience instead of using

the values given by Neyman’s allocation. If V(S"S,) and

V(yu)o,,t deénote the variances of . the estlmate of =

_Population mean under stratlf' ed samplmo wuth the

condition n, = n,2 and under Neyman 's_ allocation

respectively, then show that the fractional increase in

- the variance is :

V3, - VF, ) (r-1)
VG, oo Ar+1
Where r =

/

A"'(om) "2(0pt) and f.p._c. al'é lgﬁored.
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®) - Define linear. systematic and circular systematic’ ",
saniplihg..'Prove'that systematic. sampling is more
precisq than srswor if the variation within-the systematic
‘samples is ‘larger than population variation as a |

‘whole. T a6




