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I. INTRODUCTION 

For a dynamic pcpula.tio.a. a single &\li'Vey on a panlt:Ulal' 

occaslOA p:ro.vides lld'oft'!Ultion about pLpulatlon eha~radt!~lsUctr fc~ 

that occasion only and 4oes not. pve ~ lnfol'Dta.tlbJt about thb c'hal\ges 

-\Vhich ecc:~ in the pop~tion. B'*'often,""'t~~PxP.e:time4te:rr apad 

from. estimat~e value ot the population c~racter for \he Jb.bat 

recent occaslml is b¢e:reJtecl in estimating the change in the. v~ble 

ol population chaJ'act~r under 11tudy f:rol'll one occasiOA to the dthetlr• 
~ ~ 

He may also be lntet-esfed in EU&timatinS the average vafue Of the-~-- -., 

population charac*er on an occasiCJAs over a given.pe:r1od ot time. 

Untler these c:ir~tances it is e.1;1sential to J't1tpeat the sWIV'ey en 
several oc~sioa. OJ:ute the decision ~o study the populadao:a. 

. -
successive oceasiOAS ts-·made, several ahel'lU\Uves ia cfesf.gxaing the 

sampl~ plall would a:dse, via., (i) choosing a new sample~ each 
-

occasion ~ (U) ":retaining the same sample on a11 occasions ; a.UCS 
i . \ 

. ' 
(itt.) replacmg a part ol the sample on eaeh occasion. 

The relative advantages of the vad ous typee ol ae'JJ)ctlo.n . ~ 
proteduea would depend on the eJCtem Of __ !azoiabUity among the .udts 

and the val'iabUity bf changes in these units as well as oa the r$\ive 

,imtibnance ol lnf~l'Jftatllnl on the popu!atbm :mea.111 knd the ehauges 

ill these meau. ln. a twb' stage design the 't'anoa· altu.ua.ttves, 

which arise al"e as loUow,s: 
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·I 

tb) 

~). ,, 

- ..... ; -. 

~ ~".Pt.1lclpptb:&Jdfteiofihe.~ ~~e~1 

--- . J'ti wc>u1d ~~·~1M ·~~.-..444 the ... la~lfrtCI W"Uo\&cet.. 
~ - '< ' • 

' -
Su~ ~ ~~~e.~~ .~n~tae.e c~'iq,of the •llinpl~ 

' ' I - _...,....... ~ ... . 
alUf·~ t~ ~~e ~~· ~ •·" IJln.n,,IIA.aU occa-.i69\ ·A•~ 

$ . ,, • 

~ c~a.rs. (1963~ u lt)Jle ~· .,~Jtta..tnuze tiXe·~·dll~, ... luf 

(1) 

' . . 

Fqr ~4~~h J,J.l4 bclSt t6·s+etJf:Q1he.P.r#o 
IJ&Jnltle ih1'9Upout aU oc..ca4Jlo.n8 t a.p.cl- is . 

1 \ I + .'!. 

J'o~ 4u* ~tbu~et ~l pt~~f.OA q .. oJataSnoct bt 
bbpla.l . .,[ •. ~ ~,.Q7 by ~~Ius· b,.-on· oVerf' 
~·~· 1\eplaC.~llt ol a paRt o.t' th• aampl$ on 
~~~ t(Jc;if~ ~T.lJO\~U tha~ thf"~U~t.· 

/ 
I 



·- ....... 

I 

A$:C6r4~1 N.Dtu (1960) lhq~··&M'ttre f.~f 

Wtlidl. ...,, r.·\,o. f.;~~.''· .. ~·~~-~~.· ~;~··lV46· 
- ~ ( • ~"' ~ ~ \ t ~.. ., ·, t t' I, I \ i .t •• ·'~ I ~ - " 

-- ......... ~.u,..a.~····..,.,.,·~~ ...... ~ .• .,wlit-
,... "',1 I ,; ~ ~~ J -· 

f 

4~tp -...~ ~ .• -~ ... ~.~-·~~~-"~'. IT~. t,J . ..,.,'4•.~ .. ~. 
tl~~t·~~ ~~-~~; ~-1"~~ ~~· .~ $ke 

t~e14· .f ~.ricn.,Ue •~4 •r;Wn•lll.._ll1&~'f •cte_,,~-,. . , 
f ,; ' J ' ,, J 1,.. i ( I ~ I { I ~ ' - I . • I .• 

' 'i'• t ' f . 
' 

--,. --;-

' 
t-'\ 

' I •\ ...... ··\ l ... ' 

.. l 

,' 

>'\ 
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.... 

'! \ 
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' • ' \~ 
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~.. 1\l&VlEW OF. J..lTJ£1\A 'IUB.E 

"' . _../ 

____ !•tap~taa • st~e~•~ilve eceasiea• with Jl!l-rii&l repla~ of \talts------~ 

--
--•• each o~ea.u..-., H.t• atuy w&4.-.eeaflucl to' ealy tw• eec&JtiGAt. 

( ~ ~ 

. ·~ fle e}Jtame,;.~lrre ~~~~·-t•• Gf t•...a.• tle ••~•· -..... q .. ~ 1<, \... ;- ~"--~~ .. __ :-~~--;::, ~--~~~~~~.~ell • ..--.lie Mly aa4 
r _.., -~ ~ t .... I'<' ~li. -- ,., • 

.,...,. . ~- 7 . j -I t ,/, . 

~ ... ~ih\~~-!a> ~eai~~dbzia.l~ ~td.athe .tu ·~ea &a h_. 
,., .. l .,. ....... ~- ,. .... 

-· · ~QJ.~· th~~•.U'dtf40'-o1t1•l&ht8.~.jllvefte et-tk•ir 
- ' ,.,.,.,... ' ' ..:.., 

~\ . . --...... -...,..,..... ...................... 

~· 'v&11~o,:. ;··~4lblUI1bl.~#..:"..!fO!a.U p.m.ple ~e.aa. wa.t all• 

~iaod e:a t:ha &a ~c:cui•-
I 

Yates (1949) 1••• a •iaplU.lett •tlte4le• catliU.ttas _ 

~he valll.ee of th• mea ea laccea•iye eceaal~ hy t,_~ each 
_,............. ..... -...,.-..- .. 

occa•l•• •e,..rately. He couldcurt&ct·tw• czuctl. (l) when tho aaZilfl• . . ... ' 
oa ~ ••~ Gc:ca4toi·._ t. .• .,..,~ lf:tllo~.IJiaal•~ple 

' ~' . 
' J .. J f 

ad (li)whu. ~- •&&b.:.:.i ... te·-·•.JG••·~·.u.~--· ~b a l•e.ah 
-~ 

·~ple ,•• the t.eceild ecqjl•· t'a'- .-ell.d-" l.•••ea•a :res1111e 

fet the •~acly ttlke
1 

Cllal-llcleJ" -~·~l.f»iit. tt .h ·~•l..-
1 

uaderthe ~tufCti,Je ~· ...t a ilOutaiU ... te et.;, aa4 a 
li:a4 :reP].,......,Jil $$til at ~ct --.•16• He ... _,the ., • .,,. 

a\Utty· aalllt.•e» ·.-eeutoU,.Util Ute ~•nelatie~ •p• M'tw•u 
l ... . j t 

c_.e.c.llijv• ~"!•~-- •• &6alt&Jd' A.Qv.ata.a t~r, the cetJ".taUoa 
• ,\ l \ "- I 

.,.at«ef.a the. l th IUl4 J th ·-•latt.. \le pll•SI, h• eka.lud ib 



/ 

I 

... _Aa.l) 

-- . -
i;..-·: ~a·of ~ ·~•·toh~·~~{~~~t!a_1lcaaie.u 
- • . ..-di:. / l· 

Yh·l: lM.ea. ctt·uaf.b c~enuwuar.,..,-.u·I~ th a~ its' p.-mo_, 
eccaat• 

-Yh : m.e~Ul 01 aiU t,kea afresllla h th ecc:a•ieJf 

.. ....__ 
9 clepuc!e M cel'J:ela#• (p), the t:ractllila r•placed 'fJ' .a each 

h . 

•«dlaltlll e.lfA the atll1111.De;r el eeca•l~ !l.!..t~~ lL ._."~·--. _fih _ 
rapl41y teaU , .. a limitiaa valwJ· •l4dntcrpacla • •p:' u.d ...... ,. "'1\ 

He .alae ••~• the r•~u•~»~Uhi)' ....... 
' v. ' 

c;lh .... 9h.t •• 

/ • • • • •. (!'.&) 

Pa.Ue:r••·•a (lfiO) 4pf:leach t• the pnht.:rm. el ,..,,t.t..;, 
' I 

wa• tW.fearQf. He .... ~ t1W ~Umate •• a it.ea:r fdlld~ •t a ~~ 
'. 

Qf y.t.riates aa4 clavelepul a set. ot e~Ulu-.. fer hie C'IBlinaate te M 

tho' Rtoat e.Uicbtat. u••· th••• c; .. f.Ue.u b .litai.aed .... .tfieta.t 
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Patte._._:!~F*Ge -~~~'*·••tae•l•JS 
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~ 1...-JA> ( l..,ll-1) •(• +" ,, 1-~~,-+• • o.--- . ~ 

'W14ew .......... ..... tJftq ~ ~uat! ..... ... 

·~ .... ""' a ;_-.4: e f!•· ~ P'Jfl!4xa40at ~)i '*"~ta, :ll• 
1-1\ ......... ~icallyM6i ....... d.ot!l't!IWJ ... atic 

P~a,a ~ 9li:Jt') - t}(i~:,.-r • 'o . .a~ tJau ohtal84. t.~te ,. .. .. 
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; P.&U •••. .-.~-~~-~·-.J:\fl:~Ul~.~ - ,\\ 
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I 

"-thea __ ~-.. JD.~ ........... J. ·~··~. :''1'~ /~ 
~-:,~ -~···•bel•.~ -~.tM--~~+~t······-- ...... ~ 

·1. . ----- I 
·..-~ ·, .• -..OW.ad.,.labi&":' ------· "'t 

I \ ': •••• /.r . - » ,... - ..,./ I 
'.... -.....~\ _,.,.._ -"' ~- ~~ . ___..,_._._",.....-j.- ,.... 
- '"-..,____ ,..e:: - ~ •. A ••. 

, <'Z- ~---~----"~-. fl~W.~~19J~t .... ~~-fil,._ <-U~ a -*• 
_, .:.... // ·.. ......l. • •• • • '/ .. ,. ~ • ... • 

lfllfril···~ \ _fl«·~~,.~~~~.u ... ~-~ 
-... ' - . ,....-- ~ ::~ I· -

~w.-~...-~ .. ~~.'!~~-~~~J!4~l-­
l~&pillll4\: .... ~. ~~ 't.t ·~?~·~?). -. - . --··. 

F' ----'\'\'- -..-.-_ ~:_~ ~ ~, !; ' 

1. ~I, " .J f b., •w• 'l.i u tb. c•:r•J.a.tt.oa Y.:,•••• the •••• 

I I ,• I -
~c.,.$_.-. .. .., •• .,...ct41" we~a~ .......... ,.,........,. I 

ta'1)6 .~t• •n . ..-o.t.-. • .,~ •JA ·u.lfl., tj, . . 

U. ••,..._t &•,u•·tt. N.:eftat_. M:..ul ... ·Wtal_. 
•".,. I I. ~ 

f ,( 

/ 

I ' 

t•·-•lltiJB:a--~~~;~lilac;• ~!Dtl,tf1ill ·~ pefMlaU~ vatu. 

~ •0114 asut-~) \y '~\Jy··~ a ~T ~~ti•• e.t . 

·~ ·.,& •.••. ""t"*"'*4·~ . 
~ 

' i ·~~, 1'-al ......... .,....ltr.r ....... th4 .... 
• \ I • 

u. tU ~~ ~toaJt -~ It" '"*~•at. ~· ~•J*u.-· . ._. _, 
4Alllqtl• bacJtq trfJ!a. -.• tf.c-..1• if.~ ~. ~ '"• .-haajl• 

1M -..aa ~ ~ ... .._,1-... tlla~•lz••'IM -i.~-. tla.o 
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, •• ,...Uy ,.,*ta; , ........... , .... ,. -~--· 
(!,) •Jbl• .,.... Aotl •ad .-..uauy· r•,Jiilha ua.ta' 

Jf~J.a& tht •hiu IRa~, 'PI• •-*•• o1 va,~. 

a¥Uty Mt.w•• pa•'• au •••'• ._......,.~ tel JM ~-- • -
•, 

X. ... )11•aeatlav-.tiptt~'*)t_ be \eea DU.4e . - . 

_. . 

(i) tlut -,.,~ ,... • the:-..., r••• .oc:ca•ita : (U) IQ_ 

chbp ill tW ~ ~\,.._ -. .. ~e4•t• hi u.thti"1 a.a 

(~) .. twlii*li·~·lii,a1 ~ .... .., ... .u .... .t... ' 
' ! .,. 

ib a . .,. .,. •••tp.. ftli at\JAjJf e•f••• ,. ~·· ..... 'ria· ' 
\ I 

~..---~--~f•tt*a'*'·,.,~q...-•c.U.d, aatt 
\ . 

&) Jtcbe)S.,... .... ~ .. *--~y~ ......... . 
,_ • add~ •t.• ·'a• ad acJ•; tho attt$attea 
patte~au·•l\lP; •• -~ ~n ~*•4 ev..- .-4 
~cut-.. .... wzt lll&fU Hlftted &ll'e*h at lfiU:k 
----·tf'"f~ltil'. . 
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3. SAMPLla\tOM 1i OCCASION~ .. ~ ATW9~1AGl!DES1cat. .··-
~1.A.DfJNO A CO!{iT~T :rl\.ACTlON 'it ~F 1\IDC.P~~Y 1 

ST.A.GUJ!!!~S {J!U'S) AND ~l£lll}!'Q TI.JJf ~EC9!JD £A.Om' 
'OJ(F;istuu'SJ :r1Xl£n .. ,, · 

"'"" ~ -- - ,,......_, .., 

" -.. -,~~~,·~~ima"~!f!e• .. a.t,tae.~.'!' eccgl!¥J _./ ~~ 

~:,')'- ' ·-~ ~J~iit~~,.,_,~.cPaa~ 61. 'H' ,_.,,. eau "" 
...!, ~ A--, ' r - ~ ___....--- -, -c:--..1.-., ~·:.~-<~a~ ~l- tal.e a sU.,lt ;rut._ 

~ ~ Y. _ ... __ " _.. V .., - 4 ~ -

~ ~~-i) .. r: .. ;-_~~~~ .... 4_4 ·~·~···~ .,... ••••• ! 

_,.. tJt.,.~h tl'tho a~t,.li'W ....... lat.lq ~ l'qlaee• 

~at a~ fiaae •. -OAthf IK~ 4e~.'wt• r~l. t~ the 
~ /> .., _--.,..---.-~ 

./ ~ 

lbat ~ ....... ···~...-9/JISit ~''"'*"""' wl!lta .. 
1
a . ,.... 

-- ____ ___..... l 

aacl ••l•ct afl'Ua ..._,. ~""* bimt tll~br~•• • pr.e 
......... ~ ~-- 1" --- .,..._ ..,..- I' 

lirtt ec:ca•lt•· ( ,..,. •1· )~ xaa~h .ttl. ..... ,. ••• ••l4cl ... 
. 

•••'• I•Uhrlaf til• tehe'd• pd'C'etlut•··•• la:lhtt lb.atMoaiell. 

TIM Jltll'.l. l'eaatae4 ~~ tlur ••~Oacl.bce&~t-~ te•.ta fidd 
.. - - . 

lw~ •u.JM...,..."ehfAU.\lleliii·&-irdU ':~U~1 fl"'*-
._ - ·i • 

.W k ·~ at, .•• h Uiot:dt occM.t.dL, -n.. aa.,le:e~ fA · 

ktJ$ e•tU.t• eahh cti¢~U.~M.t it ;._.w.,"• kft)!q ta 
/ --- . 

vln tht--_,. • ...._.1 cO.~e a. .. actallf'.U'O)te4 W&U*' ·1 

· 'Let~ ~~1n-\ud•• ... ll•/•x•. ~4.., the 

J'll#enL6(~1lf n..-.~ .. ~w ...... C&Ii.1Mdldl ... ' 

tqa .. .Ut,a~~U.~ ··~-- te,.O.. ,_,.tiel~ -..u. ~ ~) 

... th4t Ja. th -·jj· ~ .. -lrk- ita' •na.·· \ 

\ 
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\Udf• '1!hk« a:re •elected t..fr••• fA tat t t1t 

·--·~- \ . 

~.~ .. ·~~--li&.tuillll~-~ ' 

All~ we.,.~ceUa~ .&~d ~e h tJ& ecte&AL•.-.cl,.flla 
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