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-'1!12.• is to certtfF the\ tbe vork incol'pereted 

in ttl.b thClSia eot1tled "·~• Q)ntr!bati.otl• fb tvo­

st!lle &L."'l):U::lft" by .:pand "rtlkalib arld autai.~t.c! 2-n 
I 

f'uJ.t"ilmmt·,of ~e nquireeat;o for the a.w.rd ot 
----; 

Mp~a in ~.&ncal~al Stat1st1ca of' ~· In41• 

tgrteultunil $ta'ti!st1c• r.e•6Ql'()h Inst1 tate • ._. 

don• .llldGI' i:sJ' Jtu11,!a1ice. 

-



I ...._. tit ,,, J W¥ ._, ·~- o£ gratltu('l• 

to Dt'. FeM ~' -~ Illd1.ct ~81'1cUlt1U'al 

st&t1at.1Ail -~•-at 1'lllrllll&~ C1Cd) for M• val.Uabl• 

cuV.tlllee llfto! ....... , ....,,.._. ~''S th& 

co~·· or ift'ftl8tl811V.. .. -.~ W:lh V\ald,. .. 

_Mr ••• 1lft.. ale ~ u 111'. n..a.. • ...,.,. 
'11~• Indlen A8ric~Jl~ statbtlN A••• rntt 

lnstltute.U..-ct~), nev Del.'l1, to~> t>ro"rtdlnc r-.u-.. 
tor rosearch wo$. 

1 am al,.t!Jt) ~~ul to $ll"l A.K. sri vast&Ya:, 

Jd.-EIJltiot, -Indian '081"1cultural atnt£st1ca -~ 

lnsti;tute, lflfll Del!tl, .for_ bia ..U.Qable aQSgMt1~ 
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. 
tbd• lrltenet. 'l'll1lt ~•tnU.:llr t.m,Ues the anUabU.s. 11r 
et the ~ta (BtCtlsUeal tn•matlen) abali\ the ft.U et 

·' 

.SnteJ'at. lD dladcr-,-.,ulatt.n• •uttlaW data ~a.\-

-. ,_ • .liiUOt(' ftle ,.P tla11nlns· tu tutun devele.,amtl-.~ _., 
---' I ~ 

- ,- - -- Jece\ data .-be neettH tar tbe ,.,..... Sitae d...t.c• 
'---- ~ ,... . 

..-- ·have btta~ eo;~~Jleyed ta eeUoot the 1'8qulrecl 1ntematten., 

Of 811, the met.bld tqt baa biten w1Ul.r used aJ1d teaod 

· aett.IM1ca3. .U put.1c&ble 1s the eeUeotien •' do.t& 

thzottu-·•UIJ1• aU\'•• It,bu1U., be1n& ca,able •t 
maktns tbe· Ca\a. anU~le 1n ~rte ts..e .... .,an~~ t. 

j 

ceaq, nau,ltl 1D peat eo.nn,y •t etferW• 

thl"eugb aw•••• a tw 1~1 (unt.te) Wblob .., be 
~ 

au,paeld t. be Npl'JJS-.atatl"'G ., tbe emtll"1t;r (ppulnU..) 

al"Q ·~~~~~ 0114 band 4tft th<*f# 9111Ueil• tnter«soe abeut t!Se 
I / 

tQUlatleu I.e 41'111Jl• 

'lbe pNbl• et cbaeatns a few unltw vlllcb oe\tl.tl 

repnemt tba ..-.uJ.att.en 1a net quite simple. 'fb8 th...,. 
ef t>nhabUi t:Y, e1'1a1nated 1n the ebteenth centar.r, vltb 

the 'ntufY el t!le cbaace ~~efta 'flftv11fell a buls fel' 
' 

"'"~' ef a oet."*' w!ll.eh oeu14 be ~Jite4 t.r cmeq1njJ 

r& fev urd.tl • npresilrntl tbe ,.pulats.en. ~· oenc.,'t et 



. . 
ratldoa l1U!!Iben_!iAI.9tt.~\-ot th• theow of JII'Obab1Utr. 

'fhO ·matbematlc1an& who hal deteloped tb. tbeo1'7'- of -p~'MbUity t 
~"' 

woUld bnv.e Bantz" ~ at thd ~· tilbat could ba lte 

-" _ .a~ont1on-1 ~~bov 1l-voul4 btlp tb~-. ln fact, tlwa 

_ ·mo4un thaoJ1 .1lf •tatutS.o• '• not:tains ~~llpl)'U.atlotl ot . 
\... ~ < L. 

tbct tbeo:F ot pn>ba.but.tv ·~ by tba tbtn .matbemjlt1GJ.IIiftl 

1n tbe •utem~ ad eii'VGDtdll'ltb~cao~._ n ~'Ilea . ' 

dtmosuatnted ~\ tJi ~~ appUoet4on of f:be tll11D17 f#· - -
/ 

pi'ObabS.ll ~ i.' qy ba petulW.. tD matt• 1nt81'«10a &bout a 

-Pf1P-_.-on ~UJ!'l a pJ'OpCIJ' IJfPPlee !flU .,-pJ'Oalb W ., 

- -·-the moUlott w!llcb te now ~ lcraowD u I'8Dfoll ealllp11q 

~-~ 
' I 

' 
!4ft a pr.ectied nape aa to ~ to lntel' •at tba populo. 

aUoa ft.om a 11,. ~· rtl111 .,.., ~'- ... ei~fll!ld .. 
' ' 

ill ~ twentlea or thS.. catul'r to apPle..._ f$D.lte S~GPulat. 

ton wltb vbtd'l we co•mo,aly tot~• norosa in l'en1 11te. ,. 

-
witb t!'.le 1ntl'odaat!.oD or e.)'ttftct.lrando:d.nttora. wieb 

// 

impUtd un ot ~ 11ke rrmdom· cuobel' tabl•• tbe tevelop.. 

meafj oi1110GaoD sapllna teabft1q\108 etarW wt.tb Na.YlBC1(19l~) 

W!2oj 1ntl"o41ucfd 11ft cl'ltma of the opt111ara ue ot 1'8110\lNea 

in ~~~. 1.nc1Ufifl8 t.be ~'Pt ot optil:ltlall alloea\tot:l 

Qt eampuna wte to cU.~~' dftta sUbjeet t" ttxll4 toW 

BWll.ber ot saplf.n.t wte. !be rauonal,j, _prodded bY If-.n 
' -

t!n'\)qh the application 01 ~bald.U.v ...,:u.na ... 10 



oonnaclDJ tba\ Ule eetibot or -.np11!'\l btcna w1Ulr 

pop&alal' in a raU!Ilbe.l' or aourafli'J.ee for aoll.eoUq uCa 
-~ 

on yQl'louo aspeota of-ee~. .& 4~ llftlllltap of 
~~ ' / 

1 tb' 1lOtho4 of ranc1os ee.apUna ie lta, abUttf to pl'8¥1.4e 
' 

-.arr ~~~ ~ s~ enor ~ the·~ f.baU't 

,~1Cta ~ the b..S.._J:O;: $udl1nl the .~. ot 
- - I ~ ....._ 

Uie-1i&IIIP1a_ 'ftlu.t- (ae~tcrl• ~. motbodt ~....-, nMCfd 

_ ll!OdltlcaUcra to It~ into ttUt aobzal tJJ'ac~¢al con~tuou, . 

Btfoq cH.scueeL"ll the ~fl0lltlon8 &tUJse•ted ftDa -. 
- ~ 

«Jin to title 1D ,J"QI)eo\ ot p.l'Obab1U"' ttobetle• U 110Ult -
~ ~ -- --

u_ ~lihUe _,__Ctle.J!I.W 814 ~1etene., to dlacuu-
. - -

oa.w.n ~ ~t ·~• ~ w1U n '"''*\U 
llHIS t.n th,S.e_ tbosla• ' ; I ........ __ __ 

!be eJ.eete or • ~tJ.on #8 f11o88 on vbtoh 

1ftfcma11tib~ 1e uouah'- -'J!ut un1 t ma:r be take a11 well-
' 

definGII an4 ioctltlable elenoD\ on V'lldl oba81'9atlona 
' 

coQU be ll'lde~ the aungate ot fbe till ta Uftl!e •'- t.s 
tGNed the 110l'ulnt1o!l aDd l t' S.. aU t.o i. ftnl te lt tbe 

t.tte value ot .a o!'JQ.Waotu'bUe tol' tbe t.;.tb unit be 'lt.• 

MY tunotlcn or tbe v~ee ol '1'1 , th!t units of the 
' 

pc-puln~ aucJl .. \ 

!' • 't, tJ. , tbe wpul4Uon total, 



' Jll 

,._ ---.L..- -- ~-

-~-- - ~ ~ ·~ jiU"fH•t it la eHeUal to be able to 

.,_ 

...-U.at •• .:U. ot the aut» Ule JOPtllathll''• SUCh a llet 

te eil~ ~-~_.,...'fldea tbe hall• rca- tlbe 
, I -

eeleotsol) Cd lc!etula&Uon ot t.11'llta tn the s.-ple. 

A· ~U~~~Pla tba.t flu bleeD ...,.__, ,_, • poput.Uoa 

r~ lawe ot cbauoe1d.U be called Ql'.l4o1ll OJII \ 
~ .. ,.. > ' 

pwhb~tl' &Mpll~ 'l'tle- valuea ol the c$13Faetw UD4W 

etu4t f'CI)l" eeleotecl unit• aM known at &l8lllpU ob..,...\tou• 
I I . -

q&e pNOde .. ot --~~ ., r"?W'J!t uolt by uat~ t• 
~ ... ,....,_.....,.. 
{ in. 'poPlbl.e al!llllplt.ll. of • ftl!IPlbc ••• lives l'lee to 

tba e_f!IIIPl• •P•*t •• au. postt1tlie 118111pl.• ot tba ••le 
' . 

.,_. top•o vS.ttt' tbflt• Jft)babWU.. of' seleotlon le 
\ 

Let tbe e:aeaple ollie:rftt!ona aN ,.__, W J't•"2••ntFn• 

!1 'belrlJ tile ftWl$Mr ot atl s.n ••• ..,~. J»T tamotlon 



,\ - ... s, 
,\' 

' 
C),,~u• ._,.uoa Sa· bllef an l:liUA:!W• !be •'lllt1lnJ 4HS.p 
~ 

_ . < <- ·toaet.bv 111• ~tt ••tl!Aato" s.. taaee u tbe au plSn• - . \ 

- 1 _etl'ateg!t ~ ·dlrt-.nt BIJ!IP~ of a • ...,una .... !IIF 
I 

tlv.. tll$8 to dt.n:l;)ftat e.U~~e:h '~ At~peetd.'" ~ 
~ . / . ' 

..........--~.:.....-- ·s.~. ~ tbe ~~babUl\1 of , •• ,1!1~8 ..... ..,le ' 

.. "" ~!I Pt. (t-'I;!J•...S) 11114 l.etJ ~ be the ea~"''-l" ba_. Oft 
., ... ' ,. ~ ..... . 

·, tbU ~le• i!le ••tllla• t1 :1.8 n.t.d to '- 811 lUlMaiM 
l 

eettaw ot tba JIOP~1fl'ttoQ ~te ~_it ita U"p~DG'tet 
- ' 

~ '- ~w tt> e ~.... "' 
-

-- -~·)· .__.-~ .'ltat • • • 
---

In ...... , :'~ GQaal to 8 • the e.atilaateJ' ' 111 
' I 

eat.4 to h a bt.alll4 ~-.. ot.;-and the blae S.. llYC 

"B(t)---··)4 ~ 

91nee tbo eep11nt actstae s1vee n .. CD dtrtennt 
" ' suplee, &1\ll!la~s vUl_, 1D ~. '41~(11' fi'UIIII cUillla 

to SU'9~ !be 41rlll'en<:4t bet.~ the eaUutar an4 t!:te . . 

pahltatn UF be oalJ-84 """~"• 4 m-.uH or the u,Qo.. 

stnce or the tiUtGJ'eftt e.V.Sn"-~ ~ t1w tl"Ua 'Rl• '* . ' 

d,veo b1 tile eXPootedl 1tollle ot tbe &qtlal' .. UZ'OI' and t..'lte I , 

f.~ kDOC u mean square_ 81'1'01' (MSI) of tbe ttdlmator 

llhl.ob is llV81 tv 
I 

·Jltm(t) • ±:_ Cb "'e >a..,. 
lat '..... •a. 

It Is a ....... or dlttera,oe' et the -tlllta~ fftlll tbe 

JJOPulnttoo per..-. J.t tbe UfleNrloe 1e tekGD 
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: 
~ tta QDGGH4 value, Use meuue 1s oa1'8d hll!pllna 

•!U"l_. and sa stnn " 

-'~ i·t) •.. JJ [ t.I!{t) J,:, 
-::. _ it ~- .lae\aeen ~o .f.n cue or "'-t~e1ns en unld.aset 

4/esUmato..t- U1a RS.B Mil ecuplJ.nJ Yal'laft~@l'e a.e • 
. ,• 

- # ' • ·"" 

veJY ott., lD lerl• teal• ·~ ear••• U ,18 

·olft..~dtt'ftcDlt ~ «*stlv fl110t tmpoant>l8 -~ al;..t 
--- 4J.Hc~ ·tbe U:l~11811' ob...,able unite 1ft ~i BCI11)~• 

--------
.--- - SUCh sa:a:p11nJ u J)l'aeUU, e!lsentially Nqldn8 • 

~ · U.st idtatiftlnt. all tbe el._,ta fd tbe JIOPUlation ua 
!!lOst t1"eq11111&1J' tbla-li.Jt doh not Gzlat a b too 

expebdn to ~ av~ 1t such a U.et t. aftUdle, 

the a~~~ c;oet mav be ~esetve11 the spP1e ta 
I 

too w14up~.,. l'm't4•• tb.en an otho rutrift?.t3la 
' . 

en 'the a~e SUCh 111 1:b.e euaenf:oJ'e rq,r. be nqu1HI2 \o 

von UDder lilt olose eupel'V18101\ or a l!mlteil aua• i:Jt 
I 

~. ei u .a~ t1:1e -rield operat!.cma 
m.uat be ccmtldted to a 111!11tecl lliiDbu' ot llll18tntetrnttw 

! 

~;n~ In Ol'4eJf to meet 14tb these Natr1otlcme' ad 

.to Qke 111011ff etreot1Ye _Q18 of awt.labl.e J'UOUNt•., -rnJtloq 

·~lr& tnetmtqua !lav. been t!flftloped ~= t1ll8 to u.. 
stratutcats.oo ot the ~ul.atf.orl vae tho t'lrat teetmt.q• 

' ' 
·~ueated .wbleb ~td.nl 1n dJ.vldlns •• populaUon 

bet'oN ·~ ot tbe •&SIP~ into. • nu:ubv of' mutual~ 



• 

oxel.Uid.ve e;rogpa Ot1lled atsrnta.. I'OZ' eU1e1ent eat1oat1on 

9t tbe pQI'l1MUn ot !ntwest. tho oen tboul.rl ba tate• 

tbnt triON 1# !lolnosenid." "1d.__tblo ealb atra•• Aft.ttw 

at.J'a~on~. ~e ~at!= ~~ alloo~~ of the 
' 

aq'Se ~ -the, etrata. AJlocn~-01 tbe lhlmPle lllaf -.· 
---i" 

done at.~ ta ~rt1on to n~ of units f.n the 

ftrn\91 or pl'OtlO~Uonal to tr1 SS vbeM lf£ lndloatu ~e 

nw'bw ot ••lna unltl 1ll the t<.~- eU"atut eD4 SJ. tbe . 

mean ..,.,.. t4 f.ba val'*! of the Vftlt# !.D ~' t.'th 
ttl'atUat• !be lc.tteJt mot!lc4 !mow u opt'bil!l allbe-'ltd.on 

f.a ·~-~ t!la otber m~ ot al.lccmttQ'J. 'l'ha 
dtttiou:ur, bowwar• 1n adol'Unl opt1:!nll nuithod b that 

the intoJVIatiQn-.Q~LS,. ta not avaUabta al'-1ln• .attu­

allocntton ol tmS.u. the sampUt'lJ units en indepSMIIltlY 

seleetM fl!os e60b •tzoatom and eat!l'llatlt)n are wo)'kad oat. 

n let not nt:KtassQSY to llla)ce G:ft <mtlaal •u~vtdon 

01 tbe poplal.ntJ.on bei"QN lldeot.lon or tbe aupl8 • 

.41\m'rlatt'ftlT, Ule um.ta l.n t.he lll)pQla.,t1on .., be lft)op .. 

takinl 80lll8 UOQI'by t~nlte cd\4\ rww P"O. ll&f be· selooW 

out ot tb• cro.upa tt:.ua .toaed• '1'btt sroupe ot ~ms.ta fctii'AM 

an called Cluatfeb a the pJOH4u:te ot .-plf.ns 1n v!llob 

tbo •&liPUna anib .r. clQe--.,}·• k.now aJ. clusw 
la'!!Plinl• !be o1u.tara ...., b6 ot eqUil w uneqaa1 ah-. 

Ctu.tm" 118l!PlJ.al 01'41nf1l'I'U1' l"UUl\a 1ft peat... •d'lanee 
tban a •aapl.e ot the ... nu:tbp of ca11 mu Nl.eeW 

\"al'tcfMlY.• 



tu olutte7 Qlll'P11nJ .u •• el••'- or t.~• wee~ 
Q'.l cluawe.--.. ~U'II'ferte.ted. ifcr•ever, t1om llal'11 oona111.rs. 
o.\iona- it tltiV' ~ .,_ -dedrable to enwaero.M all th• el•enta 

I 

ot t!lt cl.Uitel"• t\ b lOgical to expect that ~or a c1vtn 
' 

ftWllbW' ot, ele'.tlltlts,_ #flaW pncriatoo vW 'be atta1na1 
/ 

bT ~t .. ns ~ ~· a~· n~t elwaten 
tban b.f' ttiklna a amen n~ of oluatua cut ;a~~pl1nc 

a !l.!ll'ge n\tll'bp -of eleumta ~ GOOb -of ---... 1bo 

J)rGCedtU'8 ot fttrat IN'lectln; ciuatera d 1rulrl-ebooairrs e 

·spool.flod number of elaacta ~- oo.oh eelectecS el.uatw 

S.a tmow o.a two atacfla a~"t.-1»1'- -slib..JS&IIPlinJ. IJ!le 

pl'OO~ bcus tho ~vonwo of belna tlextble ae 41ftveot 

aaszplina ~...._ oan h ~re« at tiftel'llflt •tal• 
of teleGUon, 11 naeeasur • .& creat .... ins in o~e.ttcoa'l 

ce.t., ~ly tr tbe e~A"Ve.r C~a.TUI a lnPt• area 

1oelud-1q lml2--.dneloplll POcket. eM alto be ett~ted bJ' 

adOl)ttns ~1:11• tn DJ:!ian ~ult•J:tal Sto.t11ftte• 

ft&seareb ltl!JUtgW. etf1c1a:t.c.1 ot llUb.~ ed elUstelt 

aamp,Uq baw been exta?sS.valy Jtudllll.. !!\o tbeor,> ot m.tltt. 

otage euwUns QDd lte appUcation \101'9 d~ by 

nan•• and liUl"'ltita C19~3,1~h t~ia (~,19S2h 

Guldlatu (1~1,19!10t195'J). SQkhatllle aM Ptmae (19S'1}J 

aakha'Qn a!ld Kr:«a!n (19~2). Yates. ( 19't9 h alnsb ( 19S'6), 

DUbin ('t96?) eto. 

tn two s~o sqUns clel1sn t!le pr~ aampUns 

UDJ.ta (P•tl.,u•e) aro genernl.31 of untaqoal elsu. Pb1" t.~e 

ctr.~iee Gf nu~ ~ scaomlary f1PPl1nsmtte <•••.-"'•) 
tl'Q!ll dift"VQDt p.s,.u ts, tbtt t!IOot OOlii::JOO ~d J.s to take, 



'· 

0~ eltber ~~ ol' 1n ~ to \tttll" 11••• 
Tho fll'et -~ l)Utd ott e<aual m& M1" ot •••••'• 
ho!ll each J>'•i!l:-.a.. -ao._ ))l)~e J:do .,.. ... , tile aht -
4M tbe. vlll'1abtllv or ~~4•~• s.n dU't .. t 'P.t-••• 

~ ~· reaultl 1lt leu ef'll.tiilnt .. u..-.. 
- A).Utttat1•al.7 1 u a.a..uta aw tatte 1ft po~ 

tQ tba GAt tAe ult!laate ~ abe b:aeo•• a r•w 
'f'mable wle!l1a UM'h1r'ebl.o.l1»=l ~ oon.s..cs-. 

/ 

tn ~- n 1 •• pm~ ot .UOca\l<m 

ol s..e,.u•s hu been a~tttspW d a fw ~ bnft 

~Joe nueaW.. me nlatlft ettteuae1• of ftl'J.ooe 

P.llf"f .. ADh 1leac ~ ~ -· -~ 1n ... 

A n• IIO!Plinl •••• f'f)SI two atap 4Mtl" alD:q vttb 

au ta1t1tt •tm.toa !IU biiiiQ 11111.1Petel in C!'ll()to m:, 



> 

-
\ 

Mttlts.tttat:G' •ampltr::g -4o.Sgn t• vll'\4Iy atet' 1n 110ft 

~·~~ ct981&D-. tha population andel' ~~~aration ect'I.S.a'­

ot o~ n~ar or 1171cral7 s~s tm1ts (P••••'•) eaob 
ot vbicb 1n tu:n cona1Dta or ~ nu:nber of elantnte 

ceilod secondarY sa::lpUno -.mita. (s.e.u•s)• In sonoraltfolo 

tho p~e ot QSt:Lma.tton ot ttte-lltlta1 0'1 mean r4 tile 

oh<l.S'Ute:riats.ca undel' atutty, a aCDPle of aUltnble nucibel' 

ot p.e.ute 1e aoleeted 1.n t!le fast tnatonce ana tbereaftw 

trom .o~ of tao a:.s.u•a f.n eub ot the selC~Cted ll•••u••• 
a s!CPle ot desired nurobor o' ••••u•a 1e ~.'UMber selacW. 

'lhf!l 1nmb'a1' of' a,a.uta tc bQ ae'locted t'mm tile s'elected 'P••·u•a 

tU'e uaUally token o.a eq,t.Ja1 or l'rovol"tional to their •h•• 
'l'he fOl'llel" ra.etbc:>d based on equal. au~ ot ll•!'•u•s f'1ooo eo.eh 

p.a.u. dou not toll• tnto w:cotlftt the possible 1ct:Ortance: 

ot lin and vartabUlty o' different fl.s,u•a resulting 1n 

less eft1c1cnt osttmatol"a.; Alte:r.'native:b', 1f IIU:lbel" ot 

s.a.u•a ls tnken Pl"ClllrtS.qnal to dn. t!re total. lal!'ple 

size (total. nu:nbCll" of o.a.a•a in the BW'!Jp~) becoau a randOIII 

ttortable whicb 1a w4uil"abla fl'OD many ccn.s.a.era\S.ona-. In 

this Chaiptor IIOiliG nw oethoU or allocats.oa of tbe a.a,.u •• 

O'fCl" t!:lo oetectod pl"i:laJtY aqli."lg unite bave been 1\18& .. W 11 



-
'/ ' 

, ~· ~~~~ tiQ.ual a ••• Qt ... _. .. thta ..-

. , ~•4tleete4 P••~ "haft ~ 1aee 1D.,.._,..._ 
a.a -k.,·VA9d9 

/ 
\ _......-: __...--

~ /~ ' 
'bit ~-~- ll .p>~tion" uorald.attna ot N, , ......... -- ' 

"ltb Xi ••••u•a 1ft tho-J.tb ll••~• (b1 ,2, ••• tlf;• MtbWt 
~ ~ 

1ft 7t~ "'• ~ _ya1ue of tho :.b····•-"u or tbe t-• 
, 'P.a.u !n +na 'popqlatkJD c,r.1,a, •••• ~1~ '-;•~··••"' .-, - -;'---

we ban tbe fblJ.ovl!ls-aotats.o~~ · 

i1 • : ~ ~l;; ~: OYJ,o~~~ 
:t.. .r-1 

f , • if n,.~ Y,. /t ·~ • Mean ot ~~tlon 

a ' 8.. • --. ., 

ft\al ~UI"'MM' ot e.-.uta 1n 'ttl• 

IJOpulet!on • 

tat a bfJ tbtt n-.,. ot ll•••u•• to be c!ll'&¥0 Mil 1Do 
bo the total. llU~ of .... ,U.. to be IJ'aW1 fro!~ tbe 

aeleotet P•8•11'•• 1'01' thlst we eonli.der ~ fttllovl!'l.l 
• 



' ' .. 
' 
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• 50 Jr(?'-1) ..... iw1 

,. 

\ 

/ 



n<~, [~cw..a~2(Z1oo1U 1!:. a~ 
tt! -1'1(11-1 )(tt-2) ..... tr;. 

n(n-1 )(n.a) 

• ~ t!(U..t)(L2) 

'!ha mb1aa96 "¥al'lanca eatil:lato:- 1n ~e -pres~t en e foll.. 

otdng the Ul~ of P'08t..a~t11'1etl a~o1 t!'lkes the 

tom 

a~ 1 1 a ... n .,a 1 1 2] 
= tt tn ... u) "b + nH' fu i(- (!!if. .. Ms) s, 

ze hn.~ setn Ulat tho 1!orv1t2-'lhotlps.m esthne.t.Dr 

1n"tt:>lvq calculat1on of 1nclus1on plbbal4U t1ea- for 1nd1'91dllal 

and pair.,.\d.,.. lll1 ts maklng tbo eo:np1itat1an loogfby WOI'elllll 

the "'08t-1d«ltU'tcat1on,t.of' the sel.eete4 s.,a.a•s. rte <nnald~ 

in tllf.s stletion anothal" estimator \ot?lic!l S.a based on tbe 

sanp;Le Otl#l or 1be un1te selec-ted., 

'J!le pt'l::l'f.lOSed eattcator U 

....... (3l3.3.1) 
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n 
-wha-e ~ 1::1! ~r~ • itt boing ~--!),~or s.s.u•s in the 

t .. tb p.s.a.. 
and 

• 
:tt. can bo aeeQ eullY tbnt ( 3to~3lH s.a WbiMed tor 

tho popult~tf.on to~ 

_!_) 
U· 

1 -L1 

'l . N 

L cr,. .. ~ LY.t. >2 
1d iart 

~ .•• (A) 



/ 

/ 

-/ 
" 



n(n..1) 



... 
•[ 1 I. ~ ~ n a I 1 2 

1: N - <n-- N) sb ... n ~1 ~1i ( m,. ... M. } si 
1 

2 
1 n -1 t'n . 1 1 ~ -·-< .... ) (Yij-Yrno 

fi2 mo lin m•1 b 
3~::o1. 0 = 

.... (3.3.3.4) 

It is diffic:ult to 81va a genarnl. eompa:riaon of l!lfTerent 

est.tma.tcrG considered 1n t.~i!il chnpter.. lTowe«er. in order to 

c.omporo the dif'f~~ent l)l'OCEld~es d1'lqllssed -tn this chapter 

and 1n Olaptel' li, t\ro populations have been conEd.fler~ lh1dl 

a.l'e be1ng presented in Table 3..1.: ~esa populations are 

sueb .tbPt the vaaance Within p-.~;~-~'s increases with the 

nttnbar of s-.·s.,u's. E\lrther, the vo.l"ie.bility in tl'le. valn~s--

o'£ the s.a.._u•s for second populatlon is more than 1ha't of 

population 1. 

)j 

·I 

li 
1] 



11lb:ta 3-1 

MiA tar4:'!' ta& nnpulot:lent 

..- • 'f ~ ~ 4 
~ 

. --
t 

1 • 2, 3 3,-.. ~.s 4.;',6,6,7,8 ;o,.,,6,.S,B,9-,1D, 12 • • 
' 

.. 

2 • 
t 

2t~ 3t5,6.,tc 3,i,!3,9,10.13 1,3,~,6,?,8,10,16 

• --. 

'lbo Val'iancos or tho eat.tontol" o~ populat1on total 

obt,-,ined fbr vQJ1'1oQS O~"i!Ql'O una all!Jo o£ d1f'te%'Wlt oetboda 

of olloc~t.tien tor n e: 3 a1'll1 Ub ~ lli'E> gl..Yal 1n '.fubl.e 3..2. 

l1ol'V1 tz-2l'lCllllpson ";Stim'lt.l:>ft 

POs1l.o1dent1t1eot1on T$1t1!:'~~ 

r-:st15a.tor baeoo on sample oean 

Usual estimator Wder Of't1ClQ!l 
alloeatton 

Usual est!:natx>r under proporti-.nel. 
alloeatton 

Usual oatimat'DP mder ccoat.tlt 
Gllocnt!on 

312.16 

921 .. 00 

'(1();.08 

8'}) .. 22 

2 

~3?.6\. 

1122,.68 

1~9.78 

;874.~0 

It- 1s !ZO'f.dmt fro:l tho a.bovo results thAt. tho tto1"U'i~ 

2loopaon ostitlntcP 1s the best ot all tne O$tl,matore (lQrurid.erad 



\ 

f'o-r--tbcae t:.'() populations ltld tho s--«ln in d"f'icisncy 

"1-a substantial,. "ale nezt best !.a t.~e Osual. estirlator un~ 

optbtl:ll al.lpcatlon ~roc®UM wbid'J takes lnto UCCDtllt 

t!lo vor$.ab111t1' w1t!l1n p_.s.,\l'S 1D 4ec141n$ the nl.tilbei' of 

Xt cay be !:ll,lntll'ned ihat the estl:attfl'f:l" ~ on 'Ptltnt.ti 

sllccnt1on asstaee tm1 hvledge of the VI".J'iab1l1t}" within 

~.s.u'a Olhc:reas ft>...e use of V.ontta-'i":ot:l!lse>n esti!!l,..tor 

1noo:tves me .collltlllta1iton-M 1rl,cl1)alon \?robab1l1ttea f'or 

1nd1vltt:al. as we.U ae p~ w:U.s., O!m>nll71 tb.e lmowlqe 

o.'bout tba v".rtabU!.t\Y is no\_ J'en;dUy uvat.lablo Gnd u euch 'ttl• -
r;u:t!:19.4 ot opUrllZ.ll alloee~on ~t be applied a:t.wa.v-. U 

tbe CO!lput:lt1onal. tncl.l1t1oo are avatl.Qbl.tt, the 'faluea ~ 

incl.Uiion p~l11;1os oan bo enlCUlo.tod ana 1n th.at ease 

tbe Eol'V1ta.1ho1:lps.>n ost.trlatcJ' Cll%1 be usod W1th consi~le 

a<!Vtm taga. 

J,f. .:&mc%1 
In tM& ehapter a new a~pllng sdlene tor two stsge 

&a::pllug baa ~m suggested ~d.'l pro\'U!es- elwa.v• a s~l.At 

of fl.xed size., 'I!lrG& ilU'fel"Q:lt typos of ost1ma~rs haYe 

boon propozcd for the ne~~ sampling s¢1Ee&,. ~e otfici-d.ee 

of those estimaton ~ns the£3selves and clso wi tb ib& 

allocation pl't>ced!U'eSJ of d!Q!)ter tt havo "boa"~ tn1J'IIstlgeW 

tor two a!nell pcpuloti.ona,. ·:tt has bom obsanrea thf.lt 1be 

P.o~t~'Iho!:pson aot1!:lstor por.foms the bast of all tho 

procadures o:ma,.,,.ea tor two populat1on8i!; 
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tn ~sto.sa ~-pling deSign• tbo pl'1tl'l!'Y llltlP11ng 

U!')lts nro J,lmOl'Oll.'Y of me.~unl Gtne. lbr tbo e:'loice c4 

J)!l:Jbor of" s.a.u•s tD bo a.rc.wn from d1ffcnnt p.s.u•s • 

tbtt tJOo~ cnmon tn~~.oa is ~ taka tbEO ~thor O!,!Qol. or ~ 

proport1on to thair a!.~ !i!l'l tlravbrulk !n toki"16 s.o.a's 

cruel 1n l'lOCJbCl' fro::! O..'lc!l .s..u.. S..s tb'lt tba siao ana ~0 
v"".ri.nbillty ot a.s.u•a 1n attfel'(l!lt n.e.u•s vh'l<:h ore 
l!li?:'Ol't<Jnt .tor cl'N.Qlent ~tloataa'J, aro 1gno2'od41 "be oothod 

ot tnk1na tho ft\l'lber of a • .s.u•s ero~'l"tton::.to tt> t."lo total 

nttabcr of s-s.n's t.n tho p.s.u•s 1o aloo not aeatrable 

bccan:::a lt renders tho ultimn~g st.zo a 1"Ctll~ Yol'it.lble 

w~det poses oertoas p1'Y:Iblo::as fto::l t1ela opel'o.tion 'POint 

of view. 

In thin <lissertat1on, tho pro~ of ellocMtton and 

o-clect1on of a OO!ZPlo of f1zcd Size 1n tm stago sa:~plinc has 

boon attanp~ 

In Clap tel" U, t1«l r10c~ares ol nllocat1on ot 
s. s. a •o t::> t:'!o selected -p. s.. u •s hnvo bt'e!'l noggested. 'l!lo 

aff1ctte1cs of thase proccauros as c:xr.:Jp !l'od ~ constnnt alleo. 

nttotl pl'OcG(!arcs bnvo been studied t~.HDrct1nsll7' ~ uell 

o.3 tP:~1riC'"'~. lt has bem obf:!nnoo tbot of f!:loso1 '"'J>t1lnW 

allo.C3tion proctdare 1s eur.arJ.or to tJlo otber two, fol~etl 

by p~l't!onol e.lloe:1t!.on ""!'!CCI!Ul'e,. f!\U.'U1!'!!', the ~n 

ln effid.ate7 1 s olro subs't-:nt1al.. 



In a"lnptcr nx. a n• ~li.t~c sclle:.e ot seleotl.on 

ot a Ga:lpl.• ot ftzed ntnbor or s.s.u•a has !:>cG!"' suemestea. 

line or ~ so::rplt!"fJ sc!leGe1 t!"•l"f'JCl '!IJtt::rt.ors n£fllelY 

r :o1"111 ~'lhompscm ~st.i:cuinr, ront;.idectU'1e'lt1on 

asti::l,.tor c.;ntl <nt!m,~r based con g~lo mean a:-& consider. 

ad.. 

'l!'le relative efrtc1Qrlc1os ot t.'1eae Qti'l ·f.ol'$ 

togethcr w1ib the osul)l estinl-:tors wder Mtt'81"ent 

allocation pl\')Codtu:'es hl'lYG bean ilYNtt&ate<l t~mP1l"lco.l.ly 

on two Slilnl1 populationa Qt'ld i. t baa ~ obit.enad 

tbat tne perto~oe or 'the '::l'l'Y1U.~eon estL.ator 

ls tb.e best ot ell atloat.eJI for tb ... t. 

popUl<it1otta. 
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