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11suall7 the results of a sampler surver an useta1 

to:r the occaaicm wb.en the suntey 1a condUcted:. Jut 

tor a dJnS!Id.a popUlaUont J..e. wblch J.s Wb4eo\ te 

chanae tlWI. tilue to t~ such as area under tmp,....ea 
I 

"'" ...... J-... ., .... _ .... • 

ae.S•• the extent of teyt;Wzer used, area un4ttr 

1nip1iian ott nuaber ot unelllpl.oretl persons etc.,,. tt 
1a dealrabl.e to J~epeat aurv11 at aom.e regulu 1Jltefta1s 

ot u.me and to obtatn 1mPJ'OVed curaent estimates, 

the use of ancUlar)' J.nto!!l'lation obtained on seme 

prevlou occasion should be eonstdere4. AlSC! te 
ii!J""" 

,.- 8tU.dJ the pl'Qb...}a et eetimattng changes troa one 

occasion to the other eecad.On, taldng pJ.ao-. to the 

popula.t1en or to stud7 the avel'age of popul.attcc 

eve~ a period ot the it 1s essential that SUJ'Y'ey 8hou14 

'bt repeated anci also the surv•r shottld be able to 
\ 

provide reaSO!lably relJ.aDle estimates of the val.ue 
' 

ot char&QtoJ' under ~udJ'. tor the :period in vbidl 

B\tl'VeJ is ccmctuotecr. 

the duration between two successive surve1• 

1~ to dep~d u;pen tha tn>e ot su.wepa aa.'betial, 

tbe in.(ormat1Qn that is tc b~ colltcte4 anc1 thfl 
-~ 

expe!liOiture that has been sanctianCt4 tor tbls SUJ'Vqs • 
. , 

lhe stu.dJ ot <GptiBla tor auce•savi> saJ'JlPUna 
'· 

p:rese~t• some new aepectEJ es,ect. •. l'Jr applicable te 

such p:rObleu only. For exaaple the que.st.lona a1'8 



raised whether the suaplin& uaits aheul.d be 

/ ~en tic_~ eF they sb.uld be quite dlfferent at 

suceess1 ve oceaalens• 1.t ne~ what ;prepertien el 

unit 8 shGuJ.4 be Sdenti'oal i.•••• CGIImGD 'ttt be._ 
occatd.ens and how to ut1Uza the tnforaatt. ma 
p;rev:t.eua survq te illprev·e the estf.m~• .ot current. 

tii'U'eat A aol.ut1en ot prablems tor· •.Ptilllal ..,_ .... , .... """'--

allecatiOD of sampl.e tol" each of' twe .... teeaa:l.ona wa• - -· - -
first pftapesed b7 laaeeta (191f-2) end exten~ed bf 
latter..t. 

Given the data f'l'el!l a ser:S.ea o~ s;mplefJ 

there are thfte kinds ot quanti.tA.e.- for Wbi.eJl. we . 

..,- be tnte!"eatee\ to set·· estimates. 

/ 

t. fite change ln !, the •an et eb.araote~ 
lmi1<Br atudJ" rrqm cme oocasiau to tQ 

e~\ OOQasien. 

2. fhe averaae "'al'lte •S 1' ever all occatd..a -
ov for a per.lod of tt.t. 

l• fhe aver~ge value ef Y for the •.t recea 

, """, OdCuiOJL 

SUppose we an tree te altar er ret&:l.n the 

ceapoaition of aa~~ple and that total d.za ot aall.P1e 

1 s to be ••• on all. occasion•. Jt we wish te 

llarimize the preoiai.n the :tGll.ft~ natemenliJ oaa 

be aaa. ~ut nplacaed poliq. 

'· J'Or enimattnc chanse s.t is beet te retai$ 

s.- •aaple thnupout all the IICC.ad.eu. 

a. l'or estillatinl avera«e over all oec•d01111 

it ia beat te draw a new aampl.e • ea.oJa 
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eocui-. 

3.re ... obt~ eatlaa\ee tor the cUI'Ie\t 

ecou1• oqnl pre~isien 1s ebtalned· Ia 

lhath wav•· ~~ . 
. ' 

•• tol' ael.ectlnc • tnah ••»1• ea ea6 
' 

acead.ea ae •• d1ttic:ultiea ·relatiq··to ·r~..u 
operatl$1 are OQ~ted witb j..e-. the .-eratft 

beiq nev t.e the pl.aee Qt tnqd.rrt aq not set t1l11 

coopetratie of 1ecal. popUl.atieo aeeemcllJ the wMle 

PteeedUH Of PftPU!Lnl the buie h8ldt ta.balaths 

end U&tlnl cpf saap1Sns ~'' Shall haTe t• M 
repeated •a.eh t1.U end thus oonavdns ure Uat ra1l1l 

oaustns the c•st ot etnn'l8rat.ien to J'Ln hiP,. 

U tu sampllna unit • aft net v&Jtlnl RAQJ~, 

a +l"''•J of I8JI8 unit• aq taU te d,ve tXftl 

dUttolQil Sntpl'Jilatlen of ant pal.'Ucula1' iuteJ'el'l~ 

H.or1over u l'at•• (~}f9) p\tta 1t •a repeate4 SUl"Y1Q' 

of satle'wts~~Jq Haul' in •d..Uc:ai;iea of~­

\ttd.ts rel.dJ,ns to t)le l"eft of poP'Qlatien, M Ulftftl 

the .PO~ bJ &1T.I.DI ao.e ftxallPle that iD a su:rvq at 
apielJl.tural prect.tce11 v1d.t s te fal"'U ....., naml.t 

in the taDera eOBaemed, lmpN'rinJ their Jl'&cU.eea 

thl'ft.lb the atvice rre. the imest1sato~. an aftioe 

wld.• when asked tor can BC&rel)' be retuet." lll1ll 

re.tdD!ns ,.. ot utd.ts Ira previous e~qd.l"J' and 



/~ 

_ ... _ 

fl'OJI the PQWl.at101) seems te be an effective peliq 
~ 

tor a.doptiQn for tie1d work._ 

Xn a aurvq 1nvol:v1n& a sinale stage rand• 

sam;le design, partial. :repl.a.c~ent or .saJ$1J.n&, 'Ull~ts 

does not present afl1 serious pro't)J..e. ·Jb' ~r . 
multitl'bage 4es1SIJit probJ.em1 is nat se .~e a.n4 ...... ·_... 

val'iws problelui ar.lse-. for eACaJU)le., ro.- twa staae 

dedgna• !bat hac!i.Gn ~f Primal"N stage units she\114 

be stalec1a~a a;·· tx-esh and what traction to be ~d.necl 

from· t1rat occa.aicm t9 the seeon<l occasion;. then 

what. fraction of secondr!V 61iage units 14th hl seJ.ectetl 
.... ~ -- .. .-" 

p~a17 stag~ units •ould b8 parU.all.J" repl.ace4 aDd 

pal"tiall.J reta!ne<}, all tbes& probleu e.ltl~ 

WbUe a good allOtlnt- of work ha.a. been dee fer 

sln&le stage sampling design b7 lassen, .Pattctl'aon .. 

Uklriwal etc-. J;tot much work hu'~f1911 4ane fGr 

liQltietqe daatgn4 :tt. Sin&h ( 1968.) initiated the - . 
wo:rk tor two\ stage deslsn,. ,)te st~ed the :repl.aQemen' 

polio, tor pl'imarJ stage units fl"CCn fim oocaadon. 

to .second· accasi.OD while the same second stage unit 1 

were observed for the sel.ected :rs.rst stage llld.ts 

and he PJ"Ssentttd the optimlul .cles:Lgn tor twe occ:ad.oae. 

Sinp 6 ltathuJS.a (1968) also studiecl twa stage desi&a 



l 
to-r attoccastena a:nd they studied the policy of - .. --
repl.acement et seecnda.ry state tmits wlfii.e. ~u~ 

saae pr.t.aa17 stag• unite f1r• one ocoas1on to nen 
' ~------- .... -

oceasion • 

....... In th1s 'tllOft.t the ~a~ the estimate of 

poPtllat1en mean of a single oh~~r studlt.ed 

ut111s1ng inf':o!!aa.t10l'l arJ the same characte• on a. 

pl'aVious eceasion has bean exal1dana4.. .a_s -~ _tb.e 

/ e~imate of var;lanee of this estinlate has also 

been ~XF.iEd.ned:. 

I ext, when m.eny chara.ct el'l are observed in a 

dnsle enqu!lr)r and the ·8\ll'Tey 11 eonduotect eontinll.ouslf 

on <!ift6:rent occasions, the etticieney ot an eatuate 

on a l)arlicul.aY oeeasS.on can 'bE:) lncrea.sed by utUizin& 
' 

the enci11a.J7 i.nfemation nvailael.e on the correlated 
' characters on the sam~ oceasiQD aa well as inf'o~tion 

tor all the .eh.ara.ct er-s on all previous occasiozf.· 

The esttmat e of mean tor a ;ene:ral kth charaet e'l' on 
hth ooeasion ancl its ve.rianoe ha'Vc been eal.culated. 

!he result a obtained may be al_)}llieable to 
--..,.....,._ "' .... 

/ ~ ~~- ~l:!'$!JS• For the numerical Ul.ustrattans 

we have considered the data obtained throUgh Acronead.c 

and 4\gro•econmnio survey of l.A.D•P• D1strtct .QJ.gam 

trOltlyears 1963..&. to 1966..67• 



!let N be tha size C)f polJUl~t1ollt linder ~tSb" 

ubich 2.G sampUd NP<J~!eCY 1ltl two ~!OM • for 

the p~a o.f o~ stu!y we asstll!& ilPu:-ot,ghou,t 'ha\ 

N l.s ve~ ia1'Se• LQ.t n ~~ thl) se.Jl\l)l9 !i!~ ea l:lt 
o~aalon:, !3w on se~nd occaston we ~a~ e. . ' 

stnlplb of ~P un&ta t~ the sam:pl.e on,the ~t .. ..,..,.,. .......... ~.-.. . 

o~as~n lUll sn~p1ement it by nq neleot9d tn4t~a· 

t).:y f:eom the ~B-i\l tmlt~. We ab.aU &inot• by ,eta 

the pop\1lat1on ebaraetaJI.1sUe on. the 1s~ ClccuS.en 

awl Y'a tbQ sa• on tht} secPJ.Dii oecastot{~ 

Thas on eaoh oe.Jaston we )la.,_ tt.JO aelflPODtnt.t 

Sn thtt Si!l\l'h ana tb41r 'ISI!tSllS' P1~1fiq l\n.bla$$6 

estiieate ~f ~ol'~S?.l"'..l.~fJI peptd~tl<'n m~; 

Wtt df:flnQ tnsse ,stima\es as fo11Q18·· 

£;. • ;, • -!! "1. • ~Jean en thtt lJ;11 occasloa baaet 
l•l on ap tlntt. c~~ to ..... 

OC'CJaltiml•t 

c i.ean on 11' occa91Qu b•« ea 

M ~t. ~~eh ~re no'\ J.#c1.._4 

on Sn4 o CJCJ~t.oa•\ 

M4 ~- t; """ cleft,Jw4 sJ.Jd)a~,.~ -a • "'an based on n ut4ts to~ lf• <'leoultm~ 
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lev a Unlar uald.ase4 est~tes ot ! 2 . tt. 

poptJla.Uon •an en • ._,nc~ oceutu ta atwa 1t7 
~ ~~ ~ 
~ • ~ <~ ... ,~ ) .. aa ~ • <1-as) ~ 

., 
. a 

., 
liLt Au a_, 

s ,1~).; ...... __ t. !I; At- 't I " 

·---........ ..,. 
_a 8 . 

were •a lt l'a~aace of x, 1r it Yad.aaoe tJf 'I 
aD4 •• b tbtt covananea be\wa ~ • u . 
Jov fcnr adnSJdalna the va.rianee• 4ifferted1atiq 

»aftlall7 with l'tSPGc'l to "1 aa4 "a ad equat:t;q 

toaeawpi 

'dtcf2l 
•O ~ ('i) 

I • 

, .•.. 2~~: . .,. 
a:() ~ + a sa Jtpq • 

or~ • - '• ... I' It t ~~~ 

'd Y(12)· 

aD4 6(8;} • 0 

a; a ..... Sea - 2(1~) 'r 
·~ 

8 .XT 
llP aq ., •• 
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Valaes ot .,_ aa4 aa ~· vUl Jaf.1'1tdae tbr6 

va!'lance ef fa aJ9 ciwa )7 

• • :q ... 
~... ·~ a .fAg q ~, • • 

sa • .a ~ ._'::c_ ~ a.···,·::.-~\ _r ez,f~ ,_ 
1 ,. fzrp oP v 

Jov. lt • $SSW. ( • s~ tbtn tbe rdn~ala 
vaftatlct, ef fa sa ~"vea '1 

1\ s, (1-p q) 
v<fa) • r L a e t r ; • 

aU:• f. q~ 

Ybet estimate .iS Sa 11Jlbiaset. onl3 lf f ·(the 

ftSJUaio'B coetf1o1ea.t •t Y on Jt) 1a lr:D.OVA bu.\ 

senorally la p:ra.oUce this 1s ~stblate4 by cm1F 

ttte CODBOJt units t.n 'be eaaplew the) estlma.te 14 
•tlll tmb1ase4 it X a.n4 Y tollew a b11'US.ate 1:101Wl. . . 

dJ.std'tmttoB, ~ tbia u howve~ obriou tb.a.t 
' 

thia •~t•t• b a1va-,s ~mtstant. 
,... -

btt t~ esUmat• et va~ 18 111/C. lir1' 
a a· 

" 1\ •,. (1· .. a 
Y (\) • •

8 
• ({;JI~ · · • • wblab 14 l¥lt 

., .... 
IDmiJ.•a "£ JJiu aa tbl •at*at1.tt 
:udaa 21. ••· 

· !be biu h estlaatlnr aboye · 'farianoe is ~ven. 1t7 
~ 

)• 
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1htn w aMUI8 that a!s ... iw· occa.atcD~J ta1J.fN a 

b~Yari.ate U.tl'llnttlon then the lela:li• &tJ:I.'balaa 

of a: t •_,. , •: has the tnqunq 1\tnet!on P 

ti,. ~ 

F• 

..... ( .. .:co ~' 1111 +JISOIII)a) • • 

s 
in tbft teavd.n 1180."?0. all/0 .U: < ISO roa 

\ 
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As Ia 111 flr4.te fo'l' &lven a a.Dil fl•p:J ta a 

fpctieD •t Jt ad J.. lt is eaq to •• that 

ltnct Ia ·~ B~a it )1081~.; ~--- that 
t!ie JMla"ve hial of tbe esttaate ot valtlanee &a 

' . ' 

t :1'._ 

••twe~ 4.ctcmtaabc funotitll!:- of rn• 
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In praet1ee we obser.'Ve lllVIXl)" ebaracters tn the sue 

enqtl1J.7• lf wa are intenated i~ ~~ina wltb. madaui 

pre~~u tba pcpdation me&JW of dlft.rut cb.aractera 
' 

on ditte:ent ooeas1ou 1 the btormatla· available OJ\ all 

the cor•l.ated. ob.a:racters on all p:enou.a occasion eao '­

utU1a4 to ln~ase tbe preeiston of tb.t ftSUlaate. 

\fe •ball fltat 4bcwsa the s tdy of' two ebaraoten 

on two occas1c.aa • 

We 4enot• 1t7 ~ (k)t tbe value of ith \mit tar ktb. 

character on b.th ooou1on,. h, • • t.a, ~n, a ........ a 

Jlov as earU.r • aattu 

I')' 

i~(k) * ? 2. ~(k) 1 • Bean tor kh character on llth 
~- ~ Z.J oecmsion ;b&Sed on tll11 ts which 

are OomtDOn to two occasions. 

th(k) • Sample mean for kth Qhamoter on hth occasion 

based on all the n units. 

We also define 

2 N a 
v '~(k)) • 8n(k) • i='l. lJ C~(k)t - lh<k)) 

f\J 

Cov (~(k) 1 ~(a)J • ~(lt)r(s) • ~ 2 <~(k)l -~(k)).)( 
'). :Z..J 



- 1.1 ;,.: 

.And the correlation cooffic.ient between stb 

character on rth occasion and kth character on hth 

occasion is g1 v.n b7 
8hOtlrCJJl 

f b.(lt)r(a) • .. 8b(k) 8r(s) 

'· . . ~ 

lt should be noted tbat no restriction have 

been imposed on the corl'elation -cOaf·f1oient or the 
popnla.t1on. HGw effl.a!ant estimate of population. 

means of both tht two ehara.oters on th& 1st occasion - -are gtven b:r simple melli'J$ X;(1•1> ~~(I) baaed on n 
unitsti' 

Bow an effic:d.•n.t estimate or l)opulaticm. 

JISSl'l for 1st character on second occasion, utU:1td.!:tg 

information avaUable fol" only correspondinl 1st 

character on lst occasion was giv.n earlier. 
1\. 

lig(l) • ~ a;_(1) -t;.U) ) + y B(l) +(l~~ tx;(1) 

•••••• (3.1) 

But if t be information avalla.ble f o:r 2nd 

charact.r oa 18 t occasion is also used to iaprovt 1he 

estimate then it is sS.:ven by' 
(\ 

gi'g(l) • ~ <Xi.(l) ... r 1(1)) ·~ a;.(2) -~(a) ) 

+ aa t;(l) + (l-ar} ~(1) ••••• (3.2) 



-18-

and if the !ntormat1.on available fof! 2nd character 

on 2n4 occasion 18. also wsed, the estimate 1s givea 

by 
.. 

~ ~ ?"' ~ ·nt ~ 
3'2(1) • ~ «i.€1) • ,_(1} > ~"a ~(a) .x;.(a) > 

s _.,. __ _ 

• 
+ a.a ~(a) • ~(2)) +a4 ~(l)+(l-a.4) ta(l) 

••••• (3.3) 

;r How from theorem civen 1n the a.ppen.dtE it 
"'=='- . - ~ - • 

is easlly seen that e.stimato (3.3) is. ll'lOH eftlcient 

than e3tlmate (3o9) wh1ob 1a su.perlol' to (3.1) • 

~o f1n4 the variance. 

When w study two cha.raaters on two occasions 

an unb1a.sed estimate of population maan for 2n4 
• 

charaet~r on second occasion ean be written aa 

1\ 

~{2) = f 11 <X;.(l) .. ~(~') +ts <;(2) -~(a)> 

_ + Xa~(l) .. t:u>) +t4 ~(a) ~Is ~<a> 

....... (3.4) 

and ita vanance u given by 



HeM Vs,3 = V ~J the cova~1anee between two 

~.1 \j esprusious in (3..Q hav!Dc -tfioianta l 1 " 13, 

~he above express.1en tor variance can be 

vr1tten 1n a ar1Qlo form. as LAl;'. 

Where :r. 1a a ru ma:trix (11 I
2 

13 • .. .I 
5

) 

L' ita tl"a.napoae anti A ia variance oova.rl.anoe Dratrl.xo 
' 

low to11 obtaWng tha best llDear unblased 

estimate we shoUld. choose Ifl) • a ~such a way that 
I\. -V Ua(a)) is m1n1RDlll s'U.bjeot to <lOilaition howv•r 

that .I
4 

+ I 5 • 1. 

lfow for this consider t be fUnotion 
I 

F = LAL -2/\ (LEt •l) where E 1s the l'OY matrix 

(I 0 0 l 1) and 1s ~determined lllltiplllt.Y 

How for ·a1n1mizins variance va should have 

i-t-::: C) i.e • 2AL1 ~. 2 )\ B' • 0 

1.e. elL' a i\E' 

Now let P • ~ 1.e. P • (P1 P2 • •• •• P5 ) 
X ., • .:L. 

l fi 



(+ = 

, •• Aft ••' 
or pl . .;, A•1 &' 

Bit\ 1
4 

+ t 1 •1 
bftet ) .. 1-

. 1-.._ ~-

an' .btaee ~· • ·" 4 •l s• 

I ... ..,., ...... ~-..... .. . 

a¥14 the Jda·aaaa v~ &IYea )J' 

w. )at • ). &\-3. &• 

We bava pt 6Qaaaleu tor &11 qwmtttlu 

except ''-'' \o ae-. the ••~t• et Maa ani ita 

variance. '!he vana.nee C8Yal'lane8 _,1'1 .. ~ 
tw.t .... 

I 

' .i(l) .. 
• AM t 

'1(~)-1(1) tx.tl)IU) 81(1)2(2) 
~ ., ., 

• • 
• 

' • • 
f 4(1) 

. ·.Qq 
~1(11)2\~t ~ -• • 

' • 
' • 
t 

• 
t 
j 

' • 
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th• two o.ecaa1ena. the saaplit ean 'be drawn b. a 
,d1ff'eren'b wa1t as 
{1) Ltt n h tie sample else a bt occu1oa, Dlt 

t•r au the au~s•.ive occaalou we ta•p a fiat\ 

• .:r.-. of r:t' Wlits fo'l aU occa.aS.ona from 11. 

wu 1n tnt s~p~ on 1st o"ou1on ad on each 

a .. 

l ·~ 

oecsas!o~ we. so.p*lement lt \J7' ~I?' t.aa.penMnt 
i 

aample of nq Utdw, atleote4 _t,e• tba (Jr.a) ...... ~ ....... - . 

UJ;r$.ta ~ch s1-tt JJot obs•mt4 ~the ps-.~toQ 

occast.on., ao th~l aaple el,a Oll each oceaslea 

1J kept fba~ In this vay pa ••• oeoaalea 

aftel' 9n4 aonp ~~~ b 't~ tnall sample a 
I 

-~a.t ooculon my ~ whl.Qb h$ve ~•• stu.Ue4 
. i 

G1'l SOliiJ' ~ iOCCaati.OJl alltet but heM ,_ 

us..- that they ~rovtde no a4dl ttonal tnfonatlell• 

When the satn~ Qr. np o.nlt• is retd.ne4 ma 
aaoqJ the aq dt, wbieb. have *n • ;udle4 

only oa thft ~i' ocoaaicm '·•. ao Qita aN 

I , COlBiOJl bet1oleen ~::,loll8t. PDt oe-lon apa:rt. 
a, ~n a ai.Q1e .a ... • . 1e of lilt wt. b 

ntalrwil for tbS nt , occast.oQ boa a lUlits 

q-.ene4 fll the paJ.oue occa.sloa onl7• 

~--­t=j-_-j 
I 

1 I l \- c 
. .__I __,__ 
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!bo reau.lta b. the tbeals haw been. &evelope4 r •• 
/ the sampliae pattem 14 'I~ vlth ldao~ obQ.cea ani 

ant a1~mat1e• the$• caa be eul1.7 extended to etba~ 

ae~•• ala•• 
WOY tile eattaa.te •t •an ~ 1ts variance r,,. 

ceural oase of t ebaracten sttt~'cl oa •aoh ot ll 
occulou tor s U1P11DI pattem 1 can be wd,.t.ten ftl7 ..,_ 

tasU..~. 

~(k) • "1 fli<l). • :U1) ·I •-. t!J.(Sl .. Ji(a)) •• • •• 
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··.alt. a;_(k) -~,It)~ '1 ~(1) ·~·til~ <~(a) •t:ta)) 
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aDA 1 ~Ur)) • J..'f4* 

wb.tre L 1il :rov JJaatl::i.X (~, ~· ••• •• ~1) 
d L-t 11 lta tauPO•• a$ f .·u Yariaaoe OM"uta.aoe 

•tria u a.fllw6 earlier• 

•ov at_ JrQ!84_. euU.:r tibia utbat• will ~­

ldnS- 'Yar.t.an• Hti.nate ~ 

1.' • , 4 .{·l .. . .. 
phk + .l*+l. 
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fiA•di.-. em Ji ,,,utgyiga ,tor • thaaaaa 
:St .. ! ~m "nu. 4fls1ma. 

In this cha~tar • deVeloJJe the foftUlau 

of prevlotlS cbaptet- for two ~tase ¢esisn. 

X.t N and l1 be ·the no. of ~!~ and ~.a ·•• 

1n the popal.a.t'-Q:a and sup"-se that a slapl.e hll4oa 
' sample of n p.s.n•~ 1s dftvn fo'l.' 'tbe· ·first 

occasion ancl that from each p.s .u. selected we 

select 11 s.s.u.•s ss:t that sample on the la~ 

oooaalon consists et nm sampllDI ttt;\itS.• 

Bow suppose that we ~tain a a .r..s. of ap. 

p.s .-u• s foJ' the sa.mp;l.e on second oeaasion an4 

auppll•ni4 it l>F nq 1n4epeJl4ently ••1•cte4 p.a .. u•a 

wb~dt p • q ~ 1t so that 1).0• of p..s • Ul11ta on 

v"'seaon4 oceasion ia also n. Bow 1n the p.a.IPs 

~tU!le4 from previous sample w retain all 

a .a .u•s wbS.ckL qra observed on 1st ocoas1oa ana. 
1n the tresp nq p.a.u"s also we select 11 s..s.a's 

from each af nq p..a.u so that total aa.mple sbe 

em 2nd occasion is aga.in npa + nqa • na(~):lllllll.• 

.--Practical ~1derat!.oM ln a~ actual 

fleld sLO:VeY uecessitate the size ot samplt to 
be tba sams on all oeea.sion. 

Bo1t1 wben too su:rv~y is ccnt1nuad for more 

than tw occasions, th$ sample can be 4n.wn 1n 
CcmSidotT 

sc Jlai11'~1f~~~ but w shall eeatlnue to tbe 
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eu• ~ t1JB4 a:.-r..a • of •• uits ffta ..., 

u u1:1s • lit oca.siea 1a ehewai eyes- all 

'the 1l o88881eaa 8.114 •• •aeh ooeulen tht aaaple 

ill stappleJtP.tel .,. iMepeJdenU,O selectecl ... mu 
hell (ll-a)a tmlts 'fllleh •~ •• eltaern4 ea 
-. p~vf.oa.l oeeaa1oa so tba~••Pl• slse n-.ba 

~ .. 
tta4 en •acb oecu,ta. 

•• assaae tbftqhaa.t t•- iaYNtitatiea 

tbat I an4 H are lar&• eMQ&lt w •ll•n 

t- ..... ~ 
J~v • shall ielt.ote '7 \.oo ti the "141ae 

ot 3tba•••• 1a the ltb ,.. •• te~ ktb oha7aate• 
oa b.th· oca.le• .. 

We •ball ~law two .. .,.,... b tb4J csaaple 

a ea.Cib H•la• fbt~• •&lSI vt,U.. lift t• 
4attaa'u te;r tbe oo,nwa,_.,,. pop~tha ~~eau• 

We Afifi'De tbttae estlmat•• u renew 

• Me• oa htb oeeuiea 'fol' ktll 
ohaJ'aotes- base4 n apa lUllu 

wh1c:h an ee .. a t• all isbe 

oocaas..m... 
aq a 

t ~ ~(k){J 
• Jtean ea ~b. eeleulflll .ror Jntt 

ohan.eter 1Daae4 oa aqa U!ta 

vtd.oh an selan.& aflu)aJ 



aat Xh(Jt) tbe tai1J4ff, ~~taa ltaae4 a aU 'he a 

-- 1.!1 , .. •amplf) I 

N 1'-f 

'h'tr):r(e)v • + a~i--'i 2_(~J)U• ~(k)i) ;>( 

~~a)U • il(a)$.) 

Abo .J . 9 
'\(t))J • J!t· 2_ tlh(t)$. .. 'h(k)) 

d4 t-J 
11b<.,~ri•)!t • i:r-,~ <!b.(k)l .. ~(k),~t)l- x.,.,. 

f\(k)J(a}lJ 

F hfll):r(;)L ... -fth~. ··~,~ 
'MklJ-(.)11 

1lrl ~4 ¥ UP ' 'I 1 ·, S lb PI tt;J 

'b,ld w 'n•hr 
E••t.ma• of thes• qwmU.ti.d fl'Oil \he at&mple are 
liVen 1>7" sCI 

&a1h tP( * .9 • ~ hi!Q,IT 
b, t) b .h.k) a 



ad 
... a ~ , .·· 1 
1hCk)w • t;·r (~1)')_ ~ ~(lt)jJ ... ~)l)l ) 

~ 'II) 
1k(t)~''" • is n!n ~ ~ (x.._(t)lt-\.(~1) ~ 

(XJ.(a)l3 • \.(a) s.t 

low an m)laad estlmatt of •aa to-, lt'b 

•racte2' Oil hth ooeutoa ani 1ta Tal'lance ce. lae 

o'b'tla~d 3ast on tn. s!ml.la;r lJ.us aa ta \be •ilwle 
a\ase d.eat.p.. 
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tDM&It~e,n et *ll!· rfglts ~ Mfonsst-lt!~ 

Alf!::e.Wq ~~~in ~e,.J.Uens&ye Aai~iBN 

l!strl,ct ProaDN pip~P:d P:•s.a~ 
~. 

the I.A.D.P. ahaseges the sel.eott()D.· ot 
~ --.. . 

' favourable .ueaa with aald.Jma imsa,loa- tae111t1._ 

and p:rov1d1ng all the eleme~tts such a• tun mtPPl1ea, 

c,..sit, etc. to incnase qricult.ural r-roQU.c~i.Cn. 

• integral pan at I.A.D.P. 4:• p~OA ter 

ana17s1S and e,aluatle ct prop~• llem 1t• . . ( -. 

inception. !he bench-maJ'll and aaseSllldent SUft'$78 

an orsaniseCI iD I~.t.D.P. d1str.tcts 'With the otl~ect 

ot assesains the cltaJf&eJ 'belll&' b:roushil about Sa 

asrenemc practices b1 cult1vatortt and the conaequen• 
11Q)roveaent in their rields. !he 11e14 Wt»"k 1:el.attn1 

to surveJa eonaist s ot two oenpcment.. 
r (4) qronotd.c and ~-·~AoDOJd.O WrO'eJ 

(b) ~op-eutting ~nments on tmpo11td c:rep•. 

Fe# our uUU.zatloo we ha'Ve atud4,ed ben 

componen\ (a) .qronaatc an4 .ar~c 

§gplJJy pla. 

fhe samplin& plan ie Sli,pEtsted 'bt ItA..lt.S• a:Ad 

la based on s.t ratified_ Jlultitlb !l(B r~dc:a _s~lj.N 

tecbin_g.ue. A zone consis\1ng of a to If. blocks 
,.~-

oeneti.tutes ;a. stratum. A v1Uage and a OQl.tS.-vato~• 

holding in the village are 1st aJld 2n4 stage saapUnc 



untts ft&JPectDelJ'o 

J'roa the whel.e populat1arl about~ 109 .u.J.uaa 
an Mle.ct.ett and fi'Qil eaqh attlected -. W.age 8 

eUl.i;i.,atc-s holdins are CCilYas,sed each Jea%'. 8allpl.e4 

.eul.tivatorairl a tatal no • . Pt.~ ~yes s~ected 
(.'G.. 1st oocallion -Ye been !fapt .tlxed. tQ ccnvua:Lna 

fl'Oll 1ear tD year • .in afld1t1on a .f're ..... ~ 114 

a'beut 76 l'ill.age·a is aelecte4 each year h'Ga those 
I 

v1llqes ~ch are ttot .aelected OD the~p~ 

~cas1oa and from. eacb aelected 'V1ll.a.le 8 cultiTators 

.are con't'assad ·• that aaJtple sU8 en each oceadc 

~ain.a the sae. 

the aurve7 vas at art~ 1n the Jed 1962•63 

al'!d the fixed vUlage.~ were chen&ed in 1961.68 the 

data fo:r the 78~ 1962.-63 w~a 11•t aYd.labl.e 1n the 

COJIPact and requi'ftCI :tora. ·So the data to~ the 

lt- .Jears tl'Oil 1963-6. to t966-67 11 utilUecl tol' the 

preseat lnYestilation. 

the. main cban.oter u4er stt.t47 has been taken 

to be con.-pU.on ef m.treseneoua tertulzer per.......­

eultivator in the Jed 1964-67 with the help of 

endlia17 vad.atiea. aYd,l.abl~ (a) total. 1rd.sa.te4 

l!l.Ma (:b) fotd area W14er all crops, m all the 

prmou• occaslGOa as well aa cm the cunwlt 'OCCaieu. 

Dltterent eat:I.Jaa.te' ~~~~ different no, et 
au:dl a., var.lat.es have been .cenltdered and the1r 

-ettJ.eiency is calculated. .the reaults an s$.'Yell Ul 

table (1). 



We Jl&Ye cenaid•J'$4 the foll.evinl Uttera$ 

e,tiaat••· 
t 

1 
••• oouauaptien et nim&eneoua terti.U.•Jt pe,­

wltiv~~r fo'l the 11u 19~ uUl.t.at.nc the 

in.to,_.ti• lor th, e..ha:rac~Etrl (a) total 

. t~dsat4.ea atla Cl») fo~al aM~ \014er s1l """ 

tot t.h~ Jear 1H4-61. and. to~~. t~ three 

charaQtfn on al1 pi'Wlo~ ocnadeu~ 

1 Rea e4tniWlPtion or ~tr.seQieoua tertUtn1! • 
2 

al1 the tbMe above chah.cteJ'.JI oa aU the thl'ee 

pl'frd.OU occad.orla ~· 

!' Mean utWslnl t.ntoD.ation an ·P~GU a occadal 
l 

alJ ~ al1 the three cbah.Cterr. 

\ ,.._. ~~ t.nt01111dt.ll • p~ua t• 
occ&4lou oDl.J tor tbe c:han.o'ber UDdel' -'udr. 

f
1 

SiJB)'le •a-n •t charatier ~er a$tldJ onl.J • 
curnll.\ oecuioa. 

la)lt •-.t 
an.taate .... 'a.tlallc• 

11 8t.9701. ., •• s&iJ 

\ Vl.03J6 ltt-~~,, 

! 8J•7031 Jf.f18f 

-~ '3·.6JQ "·'~ tJ S1.f32J 6J.701J 



! 

llew flW. the :r.Slllt a elttaiaad 1\ 1• -..u, 
••• that· as the ut1Usati.c et atbliliaJ.7 la.fe-..U• 

. ie taeJreaa•o• the etUd.encf «!f:•h~ elif~~~· acreasea 

~ aft4 th~a 1a ault~•" aurve71 th• iatU'Batila --

on other conelatecll obaraotara CD. pft'Yiella oee-.a 
can be utUl•4 to 1ft .better eat111a\ee et.., 

I ..._.,...,·_. 

.1 
I 

l 
l 

~ 
I 



Jkp~ad~u tor an efft.ctent eatimate ol· - ~ 

popu1atlarl aeen fer a Qhuacter a~d 1ta vad.anoe 
I ......... _ ...... 

on 2nd 009a~on have bee.:n. obtained utillsd.ns 1ntor-

matioo c the #ale character on the 1st occad.on. 

fhe eaJill)le estbate of populati.on variance ia not 

bias 1n the estimate of variance ha~ bten given in -

at mean and its variance of character on second 

oeca.sion ha.ve been obtained utilizinl tntomation till 

another cor~ated character on the second occadoll 

and also the information for babh character on 1n 

occasion. ~en the results have been extended te the 

seneral case or studJinl tnto~ion eo k Characters 



·33~ 

-ot mean tor kth charactett on hth occas1oA and its 

~' 

~ <2tapte:r XV tha !"esults have been extended 

ta a two stage design when replacement ls done onl7 

Jn Chapter V the results has been illustrated 

~the data ebt ained in tbe .lpoaamlo and APo-

tert.Uiser per cultivator l~ has ~een obsened that 

' 

as we &norease the usa or audl1ary varJ.ates the 

c~al1.soas have been made of efAcilmc1ea ot different 

est!mate havins dirterent number of au'd1'al7 vsnatea --- ---



a .t.r.1,1•1 .1 

-
D-ee..- J.e1; 1 anc1 t •••te 

lztq bll 

reQeetivtl.J the 'ttD1d.ase4 re1ratulion.· edbaton 

' ot l baaed Oil 'he seta et euppl ... ar, ·'Yd.b'bl.e1 

' 
<x >• (X > ••• ,.(X) antt .(x ~. 'x ... j·~'~·:.~tlt) *ere 

1 · a q ~ ~a k 

fhet p.,oef' ot the thqnm 11 ld.U"r to 
Qm?vtt~~ . 

il.Jd.n ( 'l9,.1) and hecer is nla1 ttft-· he1YJ ?I 
' 
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