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Second Semesttr M.Sc. Degree Examination, May 2007

STATISTICS
PaPer ' 2,2 I SamPling TheorY

Time: 3 Hours \4a1. Mark!: "l)

Instructions: 1) Answer any frve questions without onilting a i unit

2) All questions cdrry equal marks'

IINIT , I

1. a),Briefly explain the census method ald sample suryey methods PoinliLrg r)nf

theii merits aDd demerits.

b) Distinguish between SRSWR and SRSWOR Ptove thzrt rrr SRSWRT N' ni

scheme, both. y (the mean based on ail unlts at all Lhe rh-arvs t and v-' (rh'':

mean of the distinct units) are unbiased for the populaticn r 1e'11 1 'rrr'i

V{y, ) <'i I y).

2.. a.l Derive an unbiased estimaror ot vti) in SRSwOR iN :rr sr'"etIc

b) Explain the method of determining the sample size in srmple ralldc'm sartpljng
' 

so as to achieve the desired level of confidence in the cascs rf estimaiirlg

oopulation mea[ &]d population proportion

UNIT _ II

3. a) Exptain staaified sarnpling. Obtain an unbiased estimare oi the populatror)

mean under stratfied sampling scheme and derive expressiorl li)r I I \ \ iu ixl r( t
under Neymann allocaiion

b) Describe systematjc samPling method' Compare the cffictcDrrie: r\i lhr rncarr

.f ,i i):.'steflalic sarEple with the mean of a simple rand''m salrlples

4. al ln stratiJied r:rndorn sampliag if the cost flrncdon is C'= cr' l ' r' rr,, |xplain

how do you clete-rmine nh such that the variance rrf {ile cslllilator ' " ' : r'

minitnrli', subject to a tolal fixed cost c
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UNIT _ trI

5 . a) tn PPSWI sampling show that the llansen - Hurwitz estimator 

'* 
=* 

E *
)c .to tnbizsed e.simator frr Y and obain its vaiance.

b) What is I-Iurvitz - fhompson estimator ? Show that it is unbiased for aiy

"ernni;ng 
lesien and find its variance'

'5 r) tixplair ;,ahin's metiod of selecting a PPS sample pointing out its merits'

b) Ci;irLpare ppswr scheine with srswr scheme and estimate the gain in precesion

in pp,wr s:rmplinp ovcr stswr.

. UNIT'IV

l. a, Whal are Ratio estimatols ? Show that in SRSWOR (N, n)' the mean square

.'r-, r oi R is approximately given by

. I -l - r 1rlrr Rf-' P'7 Lc,, * C* -zfc,Cyi
ll

-.r Sl
\\hrre 1.,, Cj -+,C* =C'" -+x- \''

b ) W hat are unbiased ratiorype estimators ? Discuss how a biased ratio estimator

isnyldifiedtoanurrbiasedoneaudobtairranunbiasodestimatorofpopulation
r 'L.rl.

i. rt Wlirrt ,r'c i)rffererce estinatoG ? Show that j'n Smwor t i\i' o)' 
"he 

estixletDr

),, -li. k(X .\) i( au urbiased esLimator of ! ar'd {ind its varialce-

' r ! r iu!a\\) ',i\ake a co\r.$n\?,\i\e st$f ol RggressioL esiKator '\ith Ratio

. .. : .:ll(. .

i\
'-_. t

[,I 13i]5

b i Cr:rsider a systematic sample ftom a population witl liirear trend yi = a + bi,

i -1,2.. ...., N (a, b > 0 constants). Show that stratilied random sampljng is

clli rive than cystematic sampling. 
/



UM1 V

9. a; ln an Srswor of n clusters trom a populltion of N cluslers each conrai:i:

Melements, show that the sample mean per element is arl unb'iased estimlrtor
'of population mean per element and find its variance.

NM
b) If 1v!. is the size of the is bluster i =1,2'... ',I.I-a M=!ft crrtrt 

r

: r ! :- $'Y
wheLher Y=ng|\4;\ where, =+r\ rs unbiased for y anri ce'ir:

al expression for its variance.

10. a) Ir two stage sampling with srswor at both stagessuggesl al1 unbia'\ed 
'stir 

!rxf:rr

of the population total and finl itt vari:tncc.

L') Wrire explanatory note5 on :

i) Double sampling for Ratio eudmatioB )

ii) Double sampiing for Regliessicn estiruto:


