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THIRD EXAMINATION IN SCItrNCES -2008/2009
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ST 302 _ SA \4 PLI NG THEOR\

ANwer All Questiol'ls.
'lime: Three Hours

1. a) i) What are the advantages ofthe sampling mel-hod'l

ij) Deflnc the "target population" aDd the "study population": (20 Ma (s)

b) A simple random sample of size lr is selected without replacement Ii'on a
\/

popuiation of size ,V and then the populatior meaLr. -Y = tI, /,Ir' and the

'=t I

-' -xl'/LA l). ore estimarrd b) r\e tnplepopulalron \artance. J'-Zll -
i-t I

-"on ,-f x /n arr.l the 'rrnnle 'ar'ancc, s -F(, ,) ltn tl
t.

Show the following:

i) i is an unbiased estimator for - ;

,-r I M r\S2ii) tr/lx l= l-;' \ N ///
lrr) .r'Nan unllLascd cslLlnator lnl ,) (80 Malks)

'r \hn\ rlrrr , t- 
. tnlt.re A is Ponula'ion.iue r.td I , d' it lllc- ,^ -' lrvr [/,s

margin of eror, S is poplllation standard deviation and a is thc level ol
significance.

(20 Markt

b) I11 a particular sector of industry a survey is conducted in aD attenpl to investigate

the cxtent of absenteeisrn not conllected with illness or official holidays A rardon]

sample of 500 men out of a lotal workfolce of36000 arc asked how aDy days tllcy

have tal(eD oll from rvork, in the previous six lnonths as 'casual holidays' aid thc

rcsults were as follows-



Days olI ) l 4 5 6 7 8 9 l0
No. o1'

15',/ 191 90 3l l8 5 2 4 0 I

l lrc obicclivc is to eslimatc thc avcragc nutlltrcl ol'casLlal holidilys lal(cn by
\vorkmcn iu the industly.

find on estinr:ltc lor the popl:lalion variaucc.

Whal is thc malgin ofcrror, ifthc sanplc sizc to estin'ta1e popuhtion ncan is

500? (Considcl lcvel oi significancc as 5%)

iii. I lou' largc a saml)lc is nccclcd to cstitralc tho averagc numbcr of casual

holidays takcn to within l0%, olthe coflc01 llgurc witlr 95% assurancc?

(50 Malks)

o) In a privatc library the books arc kcpt on 150 shelves of similar sizc. Thc uunbers
ofbool<s on 15 shclvcs picked at rallclonl wcrc lound to be 28. 23. 25. 33. 18.22.
29.29, 30,22.26,20,21, 28. and 25. Conputc confidcncc inteNal lor rotal
numbcl ofboolis in 1he library at 5%o significancc lcvcl.

(10 Marks)

3. a) Thc values of two varitbles X and Y alc obsetved on a sinlle random sanlplc of
sizc n fiorl a population ofsize N. Lel -i al]d .],be tl.te sanlple lreans and _l ]nd
)ibe thc population uteans rcspcctively. Fol sufficicncy largc n, prove cach olthc
f, linrrirrg

i) Ratio of ihc samplc nlcans

population rreans /i. where r'

>,y = eol .2

) t'=zs.zzq

l'1.r, - 3s9s.s

an unbiascd estimator lol lllat ratio of thc
I
-\

/' ls

=I
.Y

.., , (r - /)+(r: -n.Y.)'rll r {/ ,=: ]j
nl '7 N-l

b)'fhc lollowing ligurc gives tltc inlornlation on wcckly
rLrmbcl of pclsors (rc7) and weekly lamily inconrc (r2)
of33 nridcllc incoLne lamilics.

(40 Marks)

expendilurc ol lbod0r). thc
in a sitrplc mndotl sanrplc

\-, : rr.t

I-',' = 533

f }r, = 66,671t

\x, = Tea

!'r=rzrrs.r

Neglccting samplc fraction, eslimalc cach ol thc following:

i) I-bc ntean u'cclily cxpcnditlnc o1r lbod per lanily;



,t;
ii) The mean l ,eekly expenditure orr food per perso]1;

iii) The percentage ofthe income ofthat spent on food.
I 1FI.-B )

ID each case, compute the standaid enor ofthe estimator. tsniG

4. a) Show thatl

, F,,),, ",.v F ",),",,,.,,,= 
zFL,,

*1,.." r(,,)*""-iip" J' lI"

5.a) Ifthe total cost is given bY C=

N
within stratrm cost anU*'= i ,

the cost is minimum.

(30 Marks)

sizes 1y',. and means -f,, and

n wl,en dre variance and

,5,,),,,,J';'f)f, s'

"6)".=?''

b) A stratified population has hve strata The stratum

variance S,'?of some vatiable X are as follows:

S$atum X' s,'

1

2

3

4
5

lt7
98

74
4L
45

6.9
tt.2
9.1

9.6

1.31

2.03
1.13

t.96
1.7 4

i) Calculate overall population mean and variance.

ii) For a stratified random sarnple size 80, determine the applopriate stiatum sizes

under proportional allocatiolr and neymann allocation.

iii) Conpire the precisions ofthese methods with that of simple random sampling'

(70 Marks)

Co +ln,c,where Co is the overhead cost, Ci is the

show that n,=
W, S,IJl

>@;,,tr)

(30 Maft9



6.

b) A group ofstudenrs. as parl oflltcir group prolecl, has dccidcd to take a slratificd sanlple
to estinrate the proportion oI larrilies with lV sets in an area with three towns. llough
eslimales ol thc kltal nunrbcr of fanilies. thc propoftion wjth 'fV scts, and the cost ol
sulvcying onc liulill are givcn in the lollowing table. Treating the thrce towns as slrala.
obtain the btal o|timunl sanlple size aud its allocalion to the thrcc towns, il the lotal
cost (cxcluding ovcrhc4ds) is Iixcd as lis.4000/:.

'fo\\'rl Nrnnber of larnilics(N1)
llough propor'1iorl

havine 1V(fl) Cost pcr larlrily ((li)(in Rs.)

14000 0.l0 2?, A0

2 30000 0.25 10.00

-l 16000 0.3 0 25.00

(701Vlarks)

a) l)cllne a "Circular Systcnlatic Saulpling" and sltow that ils samplc urcan is an
unbiasod cstiurator ofthc population n1ean. 

(30 Marks)

b) Vcrily that thc given sLalcnrcnt lot the populations sizc N=1 1 and the nulnbcr of
.\ \lcrr'rlic -.ltnl\li { 1.

" Circular syslcntatic san]pling mcan is an unhiased estilrator lor pollulation
n'tcan"

(20 Marks)
c) Slrow that thc variarlcc ofthe cstimatecl nrcal Iz[i" ) is givcn by:

., /N l\ [f,/ l)tll{r'l=l \' .S' \ N I L ^'l"'
Whcrc. s,]., = -] -iif ,t i, ) is rhc sun olsqLrarcs anong unirs whicll"" k(n la -z-'' "

ir( \\.lhir {hc sjrrc "yslcrnrlic \ir,rfl(. r'-.-l -.tt(X. -.\ J arrcl ,y i.(^r t);i' "
the population mcan?

(20 Marks)

d) Shor.v that thc mean of a si/stclltltic snnrplc (i, ) is rn,r," l.r.cci*c thln thc ntcan of ,

simple random sampl" (t);tand onty it S"'., > J''
(30 Marks)


