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l. In sample suryey to strdy ihe leld of mango irees, a dmple random
Eample of 10 of 150 villages in a district was selected aud the number
of mango trees, 1,, aud the area under mango treet,X, were recorded
for each.

Village(i)

Total number of

mango trees(?r)

Ares(h hectares)

under mango trees(r,

1 2 J 4

130

5 6 7 I o l0

50 99 8l 190 66 40 70 88 80

t.2 1.6 L.2 2.4 3.4 1.8 0.7 1.3 1.6 2.0
The total area under mango trees in this distdct iB g8 hectare8. Dsti_
mate the total number of mango trees in the dist.ict using

(a) The eimple random rample mean.

(b) The ratio estimator.



(c) The regression estimator.

Compute th€ d,ative emcieucie$ uf your ettilutolE (a) and (b)

relative to (c).

2. (a) Prove thal, the sample mean and sample variarice are unbiased

estimators of the populatiol m€an and Populatiorr variance respec-

tively in Simple Random Samplilg wil,hout replacemeni (SfiSWOfi).

(b) In a sample of 50 households drawn by S.RSWO-R from a village

of 250 households, only 8 houseLolds were fornd to possess a bicy-

cle. l'hese horuer had 3, 5,3,4' ?,4,4, aud 5 mernbers respectively.

Dstirnale unbiasedly tlie total nunber of households iu the village

possessing a bicycle as well a$ the i,otal umber of persoru iu such

househokls. Also ectirnate tho variances of these ertimat$ by u3-

ing the u[biased c$ti lator$ of their v&iancc6.

I 3, 'frvo dentists ,4 aud .B unke a survey of the stale oI teeth of 200 chil-

dren ir a village. I}, ,{ selecls a si[rple raudom sarnllle of 2{ cltildren

and eounts the fiumber of decayed tecth lor eacl child, with the follow-

ing results.

Number of decayed

Teeth/dlild 0 I 2 3 4 5 6 7 8 I t0

Number of children I 3 4 2 2 I 1 0 t) 1 1

Dr. E, usilg the sarile derial techniques, examineB all 200 clildren'

recording mtrely tho$e who have no docayed teeth. Ile linds 60 chil-



4.

dren with ro deca),e(l taeth.
nstirQatc the total ,nrrDher oI (lecaJed tee[h in the villagc rfiildren_

(a) IJsirrg ,4's resrlls orrtl,.

(lr) ll5ipg 1rn1h ,4 s arxl /1.$ res'l{fl.

(c) Arc the estinates rrnhiased?

(d) whic.h cslimate rlo J{ru expecl, to bc nrole precjse?

(a) Defirre an estimafo, for populat.
Sampiing Scherne arl.l deriye ,.'o'' 

-"^'' u, a stlatified Ilandom

resurts trat you rrav€ olltainerl jr 
variance ( Yo' tnay rrse r,he

(b) Disiinsuish berFe* r,,"n"n,"";;:T],:J;,"]l,:11,,.",
ilied random sarrpling. Dedrrce tbe qryy1ossio11 oI the variance in
l)roporl;ional allocatior usirrg flre

(c) Il a survey on the arca ,roou. 
" 

,t"tt""'ou 
obfained in part (a)'

,i$trict were dividc(r inr;o 4 strata 
a total of 186 villages in a

rages. From each srratum, ;;;Hli:,J:#:::H:
by proportional method and the ar

following is the data obtaine<l fror;;:n81::roe 
were note'{l rhe

Stratunl Size(Ifr) ,Sanrple size(4) 1.u1tr$"-lu .rop
14t12,8,!1,12 J0,I316
27 ,20,21 ,22,30

36,47,52,61

92,105,82

1

2

3

4

72

53

35

26

8

5

4

3



Obtain an erl,i(ilate of the tuial area under the crop in the dis-

trict and estimate the variance ol this esl,inrate,

5. An investigator proposes to laLe a stratilied randorn sarnple with two

strata. He esNimates that the relevaul quantities for the two strata a.e

as follows.

Stratum IYi 36 cL(Rs)

1 0.4 10 4

2 0.6 ?0 I
where h : Stutum,

N.W^ - ;' llrr struturrr weigll,

SZ : Poptdation varitrrce oi Y,the item ol intercdt,

cL : cost of Ea[rpliug oue u[it horn stratum h,

'nh : nuurber of units raAdornly selected from stratum h.

He assunres that his total field cost will be of th€ form crnl + c2n2,

Filds the valueg of 11 and l1 thrt *ir,irrriro the total field cost for,n n,

a given value of Var(g"r\, where n is hhe total nurnber of uuits 8e-

lected altd t,r is iLe rNual eslinBte of ih€ populatiou mean from a

stratified sample. Fiarl the total llurnber of urrits n, required, under

tlris optimum allocation, to mirle l/ o(g,r) =1. Aruume that the finite

population corrcctio is negligiblc. llow Druch will the total field cori

be?



6. (a) State the advartages of adopting 
^ 

t,Rati.o ffitnutti.otl,' in simple
ramlotn sarnpling. Wlr^l are the ans rnptions rcqrrired to perform

r ati.r estimatiol f('r est irnnl;ing lx)pl at ion rnean in 
^5,IlS. Enplain

wlry a " Linear ll,eqrc.qpiut E stirn|,tor', is ptoJrorerl iDstead of
" R.af.i o p91;.n1q7,/t't lrvlcr certitin circulnstances-

(b) A sample sllrvey was carricd .-nli, to study thc total a.rea of corn
planted in a r€gion. Altogetherterr fanns were drawn by SIISI4/OR
nethod from the total of 100 farms availfltlle in tlle region and the
tletails are as follows. ,l'hr. 

average size of the farms in the region
wrr's fo[rrl to be 200 acrts.

Samlrle farm 'llrtal rr.ea (Acrcs) Areas in Oorn (Acres)

t

2

:l

4

5

6

7

8

o

t0

l0n

t 4{)

160

lB0

200

110

190

220

240

230

2t

60

8f)

90

100

60

90

110

100

120

Estimate the " Auerage areo, of e.orn per farml' and the
"I'otal area qf cant in the region". Calculate aho the vari_



ances of tlrcse e8tirnatec

Exar ire whether ihe abov€ estimation is satisfactory or not.

lf not, obtain an improved estimator by ratio eetiuration. Cal-

culate its laxiauce and examirre whether this e8timation i8

more emcieot 0r not.

Verify that the above ratio esiimatol satisfie8 l,he assumF

tion6 tliat you Lave clescribed in part (a)' State whether a

" nelre,sio . e\timator" is uecessary fot futther improvement

ir the esl,ilBtion.


