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I. INTRODUCTION

For a dynamic population a single syrvey on a particular
occasion provides ﬁfomﬂtlbn about pﬁpulaﬁan characteristice foz
that occasion only and does not give any Informiation about thi changes

“Which occurl in the population. B&*oﬁen.\tﬁ&é@erknenter apart
from estimating-the value of the population cl;z;racter for the moést
recent occaalm'ia interegted in estimating the change in.the' v,aflue
of population charact_ef under study from one occasion to the dther.
He may also be intergsfed inéatimating the average vafus 6fthe™ - -
populafion chara;cter on all occasions over a given perlod of time.
Under these ;ircumstMcea it is egsential to repeat the survey en
several occagions. Onge the decision t¢ study the populatich on
successive occaéim ;mde, several altesnatives in designing the
sampling plan would arise, vis., (i) choosing a new sample ox each
occasion § (ii) retaining :he same ;aample on all occasiens\ + and

v N

(iii) replacing a part of the sample on each occasion.

The relative advantages of the vad ous typas of aelaction
. {
procedures would depend on the extent of variability among the uuits

and the variability of changes in these units as well ag an the relative
.importance of information on the population meana and the changes

in these meana. Ina two atage design the various alternatives,

which arise are as follows:
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(=).. Retaining al} the primayy stage samipling untts (pau's)
from occasion to occasion but gelecting each time 3
.~ -fresh sapople of Recondsstage ranits. (mfx; feoriithe
" _ gelected piu's.

by " Retaining s, fraction 'p‘ pau't along with the
‘  wau's intheae pau's fram pecabion to oncasion and
.gelecting a {raction ‘q‘ of pxu 4 afreth sugh M

~ . T e

m,: ’a’; Fooooow
(e} . Retaininy a)l the pou's fxom the pcmaamg scanton '
Y bubkes only & fraction 'p!-ef the ssu's and selacting

me:u g, mgmny 9t &f nsu's in dach paaty’

) ‘ Zction fpt of paufs and from. eaah laah“ -
/ paw retainlng onty 8. fvaction ‘x* of the ssu's and
- belqmm nireal § m«um Tt of the apt's Such that

et ——— .—.~..._._-4.

-
ri \ ¢ o
N i b ’

The chpice of adopting dne of the abova procedures’
would depend ¢ the regitiverments.and the avallability of resotivces.
Supm onq i5 free toalter ug smtain the compuosition of the sumple
andithe :om sample aiu is to be sare. gn all ucr.a,ﬂims - Aéeording
t\c:onluan (1983) ¢ aune intends to'maximize the- *pmcwm. the
statements $o bemﬁg ahout the ;roptaggnranﬁ policyare:

(1) For eqtimeting the average over all accdsions it s best
£0 dxaw & new’ aample on sach dechaiiny -

(it) - For getimating chaiige . 1.1 bast torsetainthe aime
sample throughout all omswm, and iz .

(114) Fm- current éstimates equul precigion u ohtalngd by

keeping the same agmple or by chinging it on every’
accaston. Replacement of a part of the sample on
éach occision may ho bettar than t.heéaltamuWa.
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Ageéram to.Xates (1960) theyp ave twe fmmmim
which must be bermnmng is esonacion wm uhnpwig m Mgﬂﬂivé
eeamm. Firstly i&yut&d Hukyey oF e duie winlts midy be L \
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- \fmiﬁuﬁ t&sd‘k'bhmﬁbrs hﬁw Wm & Above
ﬁmn and ﬁbtaw t{!ﬂdtﬁ cWﬂW fﬂaaliiﬁ aaxrmm models.
tn shete abudy; il rad taeatighsion ai bitessis hoa bhon
maide :ta werk wug thé eiprosgiond fov the estimatay foy o two stage.

deaign under generdl coarelation medﬂ,. Thiz s WMered tobe -

of practical valuoiy the wérkers eaghged in sample sugvey® is the
fleld o! agrieuﬁtuu anq antmal hmww leienge;;;f,.! .
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2. REVIEW OF LITERATURE

Jesson (1942) was the first te study the thegry of

s

_sAmpling on successive occasions with partial replacement of Tm/issf\\»

- ﬁn each occasion. His atudy mgenﬁncd to ‘ealy twe ecchgions.
.+ Ho otatnei tye maepﬂm sétimates of the mess on the second
- \?\“‘ '@Bcﬁm. @er'be:ng %hs éﬁxﬂq@{aﬁb&nﬂ on mmito ealy and
Biys'w rmm astimita baged.cu the vaity cnmmios to beth
secdmipng.  Thepdivid: nﬁw« Wa ‘weighted. éymg juverse of their
“vaelaneew tu ge,}‘an qﬁi\fn&ta,ﬁﬁhg Jnean of the secesd oceasisn with

m}djmmn‘urbwe ¢ Jeddition an uverau ¥ample mean was alse
ebnhed én the ,ﬁzm ncr.uiem.

x 4 §

| Yatea (1949) give u simplified method for estimating )
the va.luea of the mean on Successive @ccaawm by treéating each
occasion separately. He eomidereé fwy mtﬁ. (i“) when the sample
oa the second accaémi was a auhmgmple of the mixinal lample
and (i) whan the suh-umtle mmed wwa_umiemented with a fresh
sample on the sacod 'étmi@h. Yates extandaﬁ Jesson's results \
fer the study of éne chaziicter & two deeasions to b occasions
under'the restrictive canditiops e*a ¢cnsiant sample siseand &
tixac! reéplacement f¥lebion it %c% fecagion. He xssumed the vari-
ability on difterany’ ﬁmlm Agd the gorrelation 'p' betwgen
epnsecutive occasions as emtant\ Auuming further, the cérrelation

bstwemihe jth and Jthasulimtﬁbﬂ ﬂ“’ ] , he emgggatho

~

ralation;
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where Y pr&ema est,;m:tcr@hmi for b th eccasion, -

the Aformation gte and- indudmg the
- -~ h th“accavin:u :

Eﬁ/ dimilay uttmatofarthe puv‘iéus i.e. (h-l)th
eecaalm.

—— TS

Yl'x X mcan ‘of units cammm toh th a /{h—i) th h é¢casions

. -
Yh 3 . mean of units cwmmﬁntﬁﬁ-l) th a@ its pmv‘iou
@ccuim

-

?g : mean of units taken siresh in h th eccasiox

*
¥ Sorg

¢h depends en eoz;rciatiw (p)s the l’rnetw_n replaced 'q' i each
otciisien aad the aumber of occasions 'h!, As b iucreades ¢
rapidly tends to a Jimiting value which depends on *p* mf! ‘T a
He also satablighed the reqmiqﬁéwﬂtﬁamh’ip between

@, dnd ¢, ;58 T -

.' ¢ ! q . . o ’

ke N %(x?ﬂ3)+é(%,1)- L eeees (2.2)
I-%, P . ‘
where ptq = I \ i ‘ ‘ .

Pattérson's (mo) #ppruach to the ambhm of sﬁnpﬁng
was differant. Ha ebtuned the ¢ timatc 48 2 lineay funetian ofa get
of variates and dsvelapnd 2 set of cénditienl for his estimage to bs
the most gfﬁ?i“‘ani. Uding these conditions he abtitned an elficiont
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. wheys @ and f ave the yoots of the quadratic squatien obfatied
bypwting @, =9 " <@ He provadthmd with trevesing b;
i&hwﬁs tumesically tothe smuallont ook of this quadratic

3298 + @ 1-p%) - qli-pd] = O . andthis obitatned the
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' * Pattexsaw.slew gave anefficlenn antimite 6f the. diffavencs hutween
tha mesa on the h sk secis o ynd hat o (o aeeania, This
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zmm:msﬂ% He counidosad the mieht!enﬁ between units
T - drfiwn mmmm ww wﬁxry axammﬁwmmim

fellnwa d B
pro mttmedd. Ac&xd@j%d&mﬂ
L 21§ ¢ b whau amin the coxnl&m;n;ctw«n the me

i
unith enti th and j th occasien.

gt f
When czmchtim betwasn consecutive aeeauim ‘were assumed '
to ba equal o 31 oceasions, ke préved that with Imiting @,
m Lte Bk e

twﬂ te. hal{fribox abbva, TN A L

B

Eahles (1955) devaloped & xriéthvd ¥ vetatios sampling |
tﬁ‘.quwmigianﬁfwMW estimate of the population valus
{ meas and W) by Nitablywkstmm & Mngar fwiction of -
sampling valisn& at du}ere@ti%eh

i Singk ( 1968) absarved that fax astimating the ma.a
on the third mfm it weuld b:matexabh te repsat the ums .
sample S{raciion fr¢m pas %cmﬂ&_ t3 the pexi, whily {o¥ estimaging
the mean overai] the océnsiens the samplevfrsciion mw <n the
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- mmé ‘uﬁi&n 8, éﬁ” m&i be repeited m& tha third. Eé’miivn/

But inits ylam k s%‘aampu of the-dampla selected dfraal'on \
the nae»ndégcanﬁ/uéM’ d by 7e

-,r i
- ————

\~<\/

. $£ugb m@mﬁ%é} sbuddad the problim of
armpiing wahpatﬁalméw of wsits {n e
_vijtt-stage design. They obtainsd estimates of ibs populatisn
mesn (1) att the secand mg%ﬁjﬁf on the h th accasien
uitdewr \bs following two eysiams gm |

() pariially replac ing pau's aind kiieping #auls flxed,

(d) keeplng pru’s fixed and partially replailng siats.
&MMW resulta foy b occadics, the pattera of varls
ability batween pau's and ssu's was ndsumad to be censtant on
211 decasions. ' |

I# the. pxesent Muﬁsmwgmpt has heen made
to uhtatn tha mim:mm variance Muear unbladed eatimates of
(3) she popuiniton sasan tn the meioay recent occasion ; (i1) B
change 14 thé population ¥uan|frors oue ucdasion to anstha#? and
(m) an overal mww usm% Wﬁaﬁm meak over all aeeasiana
for s two stage degign. The uudyz H c&nﬂmd to two ¢ases vis. ,

(a) partially veplasing pauia and kdeping sexi's ﬁxed ‘and

) kamhm oty Ma.m Dy repliniay anats

fixnd amm site snd vader the retention

Mmm ‘étﬁh mits axe retpined over alk
pecagits i units selected afresh ot aeh

vecasing ( pay) . .
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3. SAMPLING ON K OCCASIONS m A TWO suaE DESIGN
RETAINING A CONSTANT FRACTION p' OF THE PRIMARY'

GE {P8U'S ) AND KEEPING THB SECOND STAGE
' (gs_sms) FIXED. '

g e - '\'\

- .3 )@\E‘t gg wgn at ihe h th sccasion - -

7 ’ !:extqiﬁari mwuea consisting of 'N' pau's etch \
émhum 'ﬁ' aytr onljwﬁm qgmlm take a simple mxdm
nmpla/’ ﬁﬂfﬁ‘wu’ﬂiﬂd/ salect s 6., 5. of ‘i’ asu's

fram €ach of the :M&wﬁ@ » selection hains withew rcpxua-
yaent as aach stage. Osthe sécond $ecanien ;frdain from the

first veeastam » sub amgla uf Bise ’&p/a{wa'wam with s5u's

and select afrash ‘ng* p!n"t from mmmumua on this

. - i

first eccanion, {p¥g =1). In sch of fhe nip? gau'c seleck 'mf
gsu's following the selaction provedure 8¢ ix the flzst gceaaion.

The pau's retainsd during the a#s&dﬁaﬁ%_ﬂnwﬂl M fixad

for tin subsequant pccasions mewm Wﬁa&u ‘ngt plu'&;
will bs gelected afrauh £1 edch accasion, The samplesizeis

kept constast an eaéh dggmea.\?m is comsidered keeping in

view the eparatitni} céavenldnte when ;tc;u#.lw’ adopted under 1 J
field coaditions. ’ )

9
{

‘Lt khe chtf#wzin'\ utder study h‘a/"x". Hu&er the
pajtern of samnplivg of pﬂiw # Mndicated below, one cad bulld . - |
up an unblased Hneky estimatd for the populstios mean (X, )

' 'mmnmmman&mxk its variance. ’
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Bampling op* ¢ mq_ ng m/«s@ ng g
fraction _ - S B
‘ 4&5%%“@ \ eccueion. _'u -
1’}1 i Al «
it ) e
—— "zf%: population Mnt,theuhmum

e e

'i* :  samyple m*-aﬁ the ¢ €h oeczsion.

~

ﬁ;'; “SAN-pOY uu@nmtthucalimtmthenmp
- wnits which aze ¢omumon t¢ all the oceasions.

;ﬂ mgan per #8u o the ¢ th occasion for the nmag
¥ ynite'which axe selacted afresh in the tth
otcasion.

An sothste of the mﬁﬁm%mmm h th adeasion ﬂiusing
Il the information’ collected frem fivat ¢o h th oceasion Including

. that ot thi'h @ cccasion canbe writien aa, y

A
—_ A
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two accasigns dees not differ um@h In such cages, ﬂ"wmv
be takea to be canstant far all t and §'. Under the assumptions
ﬁ"tt' = eonstant for alls ands' (t # +7) i ¢an be Seen , 5 in

_ sestioied. 8, thed Gptimum § abmmmbymwm; v(ﬁh)

£ vMe (4.1,8)_Falso minimises ¥ (, % ) £ vide (4.2.5 2
for all j, Thus g ebtained in the manner explained sheve is not
enly optizansa fax thy rmesn ank th Occasion buk alse eptimum
mmmwpgma eftimates o 5§) pravigus geensions.

Gptlnwnq mtltiwmulaglveaw , "

= p— "L—"r’-—-""“""““'"‘,,, - T oweee (8,7.))
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. 55 COMPARISON OF ESTIMATES | ,

iv Bt would be of interast to kuow the cificiency.of the/
estimate é\m mhesn i‘hdueusea in sestion 3 over the esthrate
@lacuue( i uétt@a 4 Mboreover the study of the- ¢‘@Mmd
the estimates nﬁismud in sections 3 hnd 4 with the estimaten eh«-

_ tained in aixﬁple xaadam awﬁugmu be useful.

ST The emc{mfes wx;uh have beel congidered in this
tectieam g fellows? .
'(i)‘”“ - fﬁm g; ]t:: m& xa glvqa,ln ‘iﬂf 3.1 vvay
. (1) Effielénry of Ihu asthﬁﬁte/g wed i secticn’ 4.1 over
¢omoplete replacement” {
(i) E!ﬁeiem: of thé agtimate Xy, given in seetim 3. l oyer

’ﬂh gives in sugtion 4.7,

Comparisens of the estimstes for general-pastarn of
correistions were, howaever, net been pusdible. As such twd w-:
rrelations madels cenveniently cansideved are (i) Sy =5 st
() & = el wmtms HH) !

8.3}, Efftelenty of the enggaate n! ‘mm j‘ given in sectitm 3.1
,evey een_;plete ‘xephneméﬁ )

Table 3% gives the pexaenta(a kﬁm m%fﬂﬂegfw (say) &)
of the. cuﬁmtte of mean ",h given in secm-m 3 1 ovex comphte rephee-
ment for éﬂfemnt valnu of h\ p'. P p!' M ? /v ugler the
asawmptions 5y, =8 for alldand j (4.7 ). Tho conclustons drawn
frem this table are a4 followa: -

(1) The efflciency G uermss moneianically with h ler ani va.luea
of g, p¥, p'tond #/m, A\

™~
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(Z) In mast nf;hq gases G i3 maximum for g = ;Dvs ap;u*éxi

—_ - %

N

—

\\
~ - mately. Evm 1 the case of few exceptions ( when p' and p" ark \\
very lazge and h js-s¥all gay 2 or 3 ) when the maximym éfficiency

i =

— T

e ia gmined fox q 2 0,78 appréximately, the gtin in efficiency a8

——t

~ cqz_guyg’rg;l to she case whex q = O.5 is apt much.
: "‘("5')' “For given b and g 3
(8) G incresses as #/m increasas when p'( 'p"
(b) G yemafus comstant 33 -7 Jra. incredses when p'=p
(c¢) G decreasesas %/m mcxm;é when pt 2 p*
& may he xemarked that  #/m s 'the vasis of vmatﬁm
between secandaries toths variation hetween prinmries. Thas an
JRcrease in #/m Indicates en ludrease in the variation Betwsen
secandaries and correspondingly a de‘c:eas? m the betwaet primary
variations. X is perhapy, dus tq the veaeon that for an inepeasing
between sécoydary variations ., G ‘!nv:m?ne- enly wheneurrélations
between secondaries is more thm the vorrelations Batween ;{:ima::lu
on different occaalons. \W'trgmmli for cuses (b) dnd (v)
given above. 4» ‘ \
(4) Foexfixedh, ¢; ptand P/m G ingrerses aa;:;-p{' increases. ©
(5) ‘Fio: fixed h, ¢, p''mnd \ ¢/m. , G ingreases as p* {nereases.

The rates of increige In G in cases (4) augd (5) ahove are

P
-

sffected by ¢/m imthe same way as in cage (3)lie. G fncresses
repidly with ingressing p' fox higher valugs of P/m and vige versa.
Also G increases slowly with incredsing p? for higher valuss of #/m.

™



s mm«mz@ uf sffickénty ofthe- g By wWorkad Sut
ander gemnmw mﬂﬁoﬂa gmnm Tabls 6. B ca be sGen &
the tabls that the mmc of g&%ﬁﬂaﬁﬂﬁuw wéryeluiion \,'
€5 s Sy B LR, (7 50 tho trest of elftcleiey
remains ssvvis &8 in the model mcmsﬂ euﬁév but the numerical
valugs &s &tpetted ave leas tomsidfently. ;&fm?ﬁr‘ highar values of
" l: {23 ) G inthis model ineroanes very xlwly,ﬂ .

5.2, Efficiency tf the sstimute tfmm
over gomnlete rgp—gumm

Ths variasce of the estimate ntmemihn wven In
( 4. 1. 8) is independant of p' The)ipetcennga M in efficiency 93
the estimate of mean oveoy egmplate teyheemut far diffépentt values
-—of- 1,qup" dud ?/sm 19 ghven in Table 4. for the niodeY P”:, "
for alt dand §, (¥ #§) 0w dnrable 7 ey the vuadel 1, = poit™)

Tor a1 4 and . It csn be sees frumibe (e 4 that ¢y

(4) G inerenses thm{w &Ik valyes of g,p' bad ¢/xzr.

(1) G s Tondinnon , ousily jﬁt# =¥/B exeep foy, A 16w cases whore )
prin veﬁmgnmﬂrh smaly (<3

(1) For fixed # fon atid qi. G increasds aa p Mme

The tabls ovarall, ladjeates-fint mosily ‘the gain in
efficiéncy iz notmuch fop mmaller valusp of pv.

Table 7 shiows hxt inthe case of gedmetrie mods]
correlation the trénd M«ﬂh\:my wetriing sime ad in the ;ateev:}em
‘mode] but theghatierical values of evdficiency axe less censistently.
As expected G practically rexdnins cénstant as h increases ( h > 3)
for all sets of valuas uf‘q.;w" and  P/m.

R
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5.3. Efficiéncy of the a;&timate of méan gi given in Section (3. ;)

yey 'ih given in gection (4. 11

. .»!"

Thyk 8 gives the parcentage efficioncy &f the estimate

— of mean glvei in 8eetion {3.1) over that zlwdn in Bection (4.1) f;\
" the model p*;j < p and 5 =5 forall 13nd §, for diferent

" zalmw of hiq, p* p:uma ¢/m. Thée conclusions drawy from the
- uh’ts dze as.follaws’ )
. ‘(1‘) B G intreasss as ¥/m deerﬁseﬂ for 3 sets. of valyes
g L of h,q, p’ and p" e
S () G increases as. 9" b mc:raué lér tfxed B.g. ¢{m aad p't,
(W) The mwuw of G md values of h,q and
’ ?/m is not systemitle, However, for p!' = 0.9, G
{n¢reapes as p'' Ineyesses.for all sets of H A , g and
#/m. , 1
(iv) Sampling pattern discusged in section 3" lu more

efficient thanthe one disgusged in ssction 4, fox- -
the estimate of mean- for-allvalues 6fh,q, ?/m, p'
and p'! with & few extaptions. For example whes—
ﬂo 75.?”30 9; ﬂ' 2 0. EQ‘M ¢/m 0.5
fwanh(hcﬁ) taaegauve. {

Parm&taga gain in nfﬂclenq of the eatimm of mean

given in section 3.1 over that given int section 4.1 for the geomeqlc

mudel

S,

i
Y o,

T « S0 S ia giwa in'table 8, It can be ssax that -
251 noty 100 pru\a gl p.ﬂ“f = v 11-lany
T .. )
' ’ 1 . Therefore the estimates given in
Sw, I

3.4 sad 41 are cripayable yader the model Su ® S 144

\
\ -

\
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The byead gmmw aye the sape as found ia the tase ¢f '
previous model but the numericsl valuy of efficlencyis veduced
conaistently . G is mmti‘va for a payticulsy cembimetite of pt 20.5,
PV 30Q.9, 2/m.> 0.5 for sl kand ¢ censidered in the dahles
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, «36. AN ILLUSTRATION. |

- ~
-

//.& hrg«ﬂaia sample survey whs mkau uthhe
/‘.Jﬂl

gty g?#w Resoszeh Spatdatics mmmmm
- o1-Andhes. mshw&?éam estinate the svailadiiity of .
mﬂkmﬂiﬁ Wmdﬂﬁrm seisons inm arex and the st
of W&wﬂm of Mlk
'i'b.e ﬁmpﬁng dcaiguwai ans of ltratiﬂed maltistage
nndem samﬁhngwnhvimges,” W’}?}W u,njtg (pau's) sl

housaholda in the vmage u second Mge nnitv (uu's ) The mm

- -

o L e

srex to he mrvoyad vy divﬁmtxht“tmm mtlté wu o
a numbey dmushnimh mthamuuﬂm. much«ctﬁi n
villages ( 4 grovps of threa villages dach) were dalectdd at vandom.
Out of thase four grgups of villages ix each uet&!' {WW"mcr
" to each other wers sllotted fov the cost of w«amuanmqnww the
remaining two groups (ot studies wmﬁy of milk. The |
- 48 villages selected for cost at\ndy rerained fixed throughout the
period of enguiry (mveara) » while the 48 qu selecm! m{
msmuuy study whichwu sontinned fer & periad of ane ydar .

were selegtwd afresh Qurinq sach gezsun. Thus thiree such sats of
villages ware selacted for wummy study. Each season cmmea
of three té four rounds , & me balag spprasimetely of & month's
durstion. During the first gownd 15 village 8 producer hamseholds

- were selected at randam for recording the dats. Owt of these-eight
households two carmercial m\?ﬁuu hoasshelds ;'eté tixed for all



+

T /.“' > | :
the rowuds fn o mamw tha mmmg & prwdwar h«meh@m
were salectéd aﬁreah {a the second aid tha umém tﬁuﬁn wﬁh-

out repucqmw The wem of agleyﬂm(u tha sams as discusved
\\

'miutiuné. T&mﬁwucmmmd&&ww eamw-\

| ‘tﬁa lwmi;wf mormm: eancgtsd mm panhmun
wgudtng mamauax asitmals in the selacted kfaahgxat » pebduction

”mis miummwmuk. qentity and ecmpasl?m of fesd consumed
l'hyuimalgmﬁ :

PO

em:r ua&tt /gﬁd . + The dats yix milk
yie14 of mﬂww wnd quastity of feads e ‘
fed to them ¢a the day MWW £ wﬂwﬁé CWWMMI
waxghmm and pthar informatien through direct @b«xmm ané
mdul inquizy. v s e
T The villxgeo Mww;ﬁ# M{'&t mﬁmﬂ earler
were kept fixed mwgkmt the mwd b1 Lguiry. In ugh villagy
selected for cuat :may four Mm&pw«ur househslds were
selected and veve ﬂmgg?mmlyﬁu paried §f {w0 years by%
trained mwmn w;c'e in ench fortaight. Mata ftams of dajs
collacted wors Ltis xams () h}hﬁ"ma of avaifability stody. Addt-
tiona) information eonea:eg in btm pertained to quastum and
type of Isbour sad wige zam. ' "

X ' mwnsm&-aw@wmmm ncmsatugtamn
ability study bat been cmldew(! heré. Inthis ¢sampld, sampling
design has hm congidered &8 twb-aauxt design spread cver thres
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tn ogepalemg. Shige 12 3 act@l suxvey sxﬁv Barys ﬂmﬁm
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“tt'f ﬁfmb‘” kﬂm LYM "’&h ;‘Vi'kﬁ ? ‘}% ;
» ‘ s’b “'tz‘ : \ '
B, A ol R
’!3’ 1‘ . é‘ﬁ o %’" ) ‘wt “ti .

meawmm&kammew
as%nmwﬂm;mwwwmm
(xg) por buffzty fnmilk , fueack round have heotn thtaised fro (3. 1. 7)
®long with varisnes villislag (41,8} Bafors shbutebny st entl-
ates it wiuld e dantrablety huiow-ibe dsiubtas 3fYhn pupIse



T

- b=
Estivnates ¢f true variance h‘k ramaé 2nd mad 32d round
Betwesn villiges Est Sy 0.625¢ O, 1339 ' e.380
Befwaen héu;chald# ' 2

Y

0.6978  O.586) e%\\

within ﬂf{lfkﬂ - ; Est.Sw

,"

- ‘Estimatemf c&muﬂmaofﬁcima batween the thr« rounds

~- V4

Toe A ST lstand  20d and 1st axnd third
o . & _ third royad
. g — ~ N - = :ﬂmd ] fmd
" Between vil{agés o 0.69 7 0! 6: T 0.8
Between hiouseholds - pit—-" 0,88  0.58 0.57
within villages - P

It can be seen that the yalued of F/m = (Sw, v z’)‘/( mSh: ) fox
the three dccasions yange fram. 0.10 te O. 18.

e “ —

The estimates of average mnk vield as msmlmd edrliex
for ave given in table 2. Xk is ehs;xv;g txamthatublc%mm '
percentage gain of successive sampling with partial replacement

ever simple rapdém égmﬂﬂgg\(l. 2. éegp!eta wphcmenﬂ in this
cise’ls ot substanﬁil because of poor, poryelations betwesn sn{’: -
on sucvessive eccasions.’ 'l’hue results ave in agreament with tha -

9
results presented in table 4,

-

PR

‘Fhe optimum réplacement {raction for eatinmting thy "
pepulation mean at the tlurid ?cmiam § has been obtained hy;,miﬁiw
mising the vaylance given t{x (4.1.8) with respeck o ql.a. fyomthe
equation ..&%_. V(g ) =Q . This sptimunm \ftgphnﬁ?ési’lfteﬂm
worked out to be O.506 , i.e. slightly highey than half,
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 SUMMARY ] o

1 Iila WQB W'mlthat inaamg;e smeys amxm

;ninrmaﬁan gan be used 1y fmprove uptn the estimages. W

cazy of awcns&va sampling tha same variate is kept umlef A\\ |
ah:ervw.an an ﬁmum og;:aiau. The ebyexvations on the eaxﬁer N
mmmm age used as mmymmmmmxmmw
u! ﬂu p@pnhmn chazracter undey mﬁyatm subsequent gteasidns.
Jnthh investigation an attempt hug bean made o obtain the minimum
varianee lineas uabiased etM&ﬂf ( T o

1 mmmmmmmrummma .,

2. the thange in the population mein fram gne gccasion
' toamchex and

3. an everall Wﬁ%w@t@wmwm
oceasiens, foy & dynamie population usiag a two stage

— - deisign.

P

—

The study {4 cenfined to twe caléa viz. » : %

mxan veplzéing prinigy sta units ¥
) ep,;xtg secodd atage units (ssu‘; )ﬂ&z:; ‘)md

{h)i Reeoping psu's axe& and panrtially veplading sdu's,
oy & fixgd vample nise ' and under the yetantien
pattern in which *np® units are refained over all
accasions dnd ‘nq* unite ave ae&actsd afresh ag each -
sccasdion {5 4 q =1).

The entire investigetitin ha¢ heen made undey a guneral corgalation
patiern. The results WWW of the gther reseayth wirkers
in the field sfollsw particulay ¢ases of this tnvestigstion. A cémpari-
son of the dfficiency-of the two sampling patterns hag been discussed.
A suitadle example is also giyen to illsatrate the spplication of the
estimates obiained.
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Table 3 - \ .

, N |
F%xtenﬁnyaeﬁﬁsbuunrﬁtﬁhoem#hﬁﬂﬁ&iﬁthexnean ghﬁﬁN‘W$g&$wn3Ll
?Z%;;nunphna;@nﬂtzmmnmiumgqﬁﬁ@rﬁinunqumn323:3’ fhmgﬁﬂgag;. we

‘s i g Nst 5 }
,, N N e \
“ _ N l N _ 1
/A . Yzo-18 Y=zo0.50 / .. V=093 v
1% F ) vn‘“' 7~ j - T R S R
. k F” 0.5 0.V 0.9 0.5 4 0.9 || 6i3. 07 © 7

025 | 4.99 _ 5.10 5,21 7.14 730 T.46y ;sfvé\jXQ-%O b 05,
050 | 4,99 5420 5441 | 7,14 Ti45  Tu7RICE.7H 0 6.04 6,33
<100 | 4.99 5.39  5.81 [ 7.14 .75 ¢ 840 | 5.76 1 (30 6.RTY
0§ I 250 | 4J99 5.9  6.88 | 7.14 .§.53 10,11| 5.76 lt6ldog  a, 43l
SE00 | 4.99  AuB4 8.35 | 7,14 q.ag’ 12,54 | 5,76 + 7.)93 10,75
1,000 | 4499  7.41 10,47 7.1 1 '
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