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- vi -

ABSTRJ>CT 

Since attitudes are subjecti ve an~ illus i ve, scal inq 

techni que s for quanti fy ing att itudes are most i mpor tan t 

and hence r eceive a consider ab l e ~mount of attention in our 

l iterature . Liker t scales and factor analysis are the scaling 

techniques used in thi s survey r esearch to study the atti­

tudes of far~ers in nkaki Di s t r ict towa r ds three major 

char acte r s ; viz iwproved agri cultur a l pr actices, education 

and farminq, that affect the deve lopment of agriculture . 

The importanc~ of the se scalin0 technioues , in me asurina 

atti tude~ , is di 8cussed and COffomP. nts r eonrdinq the ir s uit­

abi l ity ar e made f r om t he r esults of the actua l sur vey . 

S iuce att itude s toward the staten characters may diff e r for 

f a rme rs who live far a?art and way be si~i lar fo r those who 

live ne arby , th e des ian uSed is a stratified r andom s ample 

..... ith multiple characters . The District WilS subdivided into 

three corvenient s trat a accor din9 t o geogr aphical conti -

guity t o expl oit the gain in efficiency due to str atifica­

tion . Da ta col l ection was made th r ough face - to- fac e 

i n t e r views made with a str ati fied sample of 1000 farme rs . 

The sampl e s ize in this case was de terminen f r om a pi l ot 

sur vey . Th~ i ntervi ews wer e conducted throuqh c a r e fully 

constructed ques t ionnaire s wh i ch '"er e c ivided into three 

major s ections , each perta in ina t o a l i st of ~uestion s 

correspondlnQ to a ma i or char acte r. 



- vii -

I n addition , an attempt i s mad e to link thi s stuc y 

to t he newl y ce ve l oring methods of s o lutio n for a s trati f i ed 

multichar acte r sampl a llocation problem. CffectivenEs q of 

the me thods to de termine t he ortiMum sa~ple numbe rs in each 

stratum are efTlPirically che cked up hv conside ri no coftl);,romisc , 

line a r , nonlinear, and dynamic proryr ammino t e chnique s . A 

comparative study of the s e t echnique s i s made from the sur vey 

by computin~ the variance s of the sarpl e ~ans and the ir 

computational efficie nc i es . Lastly a possible sa~ple de siqn 

for Ethiopia for the study of the attitude s o f farme r s , with 

s e ve r a l ma jor ch ar acters is propos ed an~ concludinq r emarks 

and r ecorrrne ndations, base d on the AIT'piri c a l f i nd ings , a r e 

suggested . 



Chap t er I 

I NTROOUCTI ON 

1.1. Back Ground 

Ethi opi a ' s economy, like ~any deve l oping Cfluntri ~s. i s heC\ vi ly dcp~ndcnt 

nn ~gricultu r e . Due t o this r~" s n n . it is e ss enti a l that studi e s 

cnnc~ rn1ng the agriculturil l sector are t ·) be raad~ in nrdcr t o (' nhanci'! its 

de ve l op~nt. Attitude surveys in this sect or arc imp ('I r tJnt in t h is 

spec ific situati on because J gri cultu r 'i l devc1.1pment is directly li nked 

with the f ar11l"! rs adl}pti nn of imp r oved i'l gricultural pr~cti c l.: s . If they have 

a n ~ g;j t iv e at titud e t ow.:, rds innova tiv~ prflct i ces. it will hampe r the 

deve l f) pmeot of agriculture in thi! c'luntry. $nc ial rnllbi 1 ity pf fiJrlae rs int o 

mo re Il dvanced grflups i s alslJ desirabl e from th~ view point o1f econlmic 

deve l oplTIP.nt of the country. This c1 epends lin th o.! a ttitude uf f -l rml! rs 

t f)wi'l rds educat i on itnd f aming. I'.S f a r as Wo.! knnw nn work has b~e n done in 

th is i'l r ea in Ethi opi a . 

Frl')fl1 the stati st ica l m~thf')dn l (lgy puint of vi ew there arc ma ny scal iog 

t echniques for quan tify in g attitudes . In thi s proj ect ''I n '3ttempt i s mad~ 

t o practice Sf'l l11C of the methnds . QuantHicati lm of a ttituc1es has two 

a dY ;~ntages : 

i'J) Num~rica l indi ces mf1k e it po1 ssibl e t o rcp(' rt r esul t s in fin er 

det a i Is th"n would be the caSt! with pe rsuna l j ud gl'!'le nts . 

b) Without powerful m~th' )ds of analys i s. such as fact ur a n~lys is. 

it w.)uld be all but imposs ibl e t o ass e ss the r esults uf the 

r eseo.1 rch. 

1 



Furthe r ('J str"t ifi ~d f nndon s'lMpling d~s i gn h lr the surv t!y is 'ld[.p t cd 

s inc~ such a dl?s i gn wl!uld reduCt! the: e rro r s I ) f th..: cstim,lt ~s. which tl f e 

se ,)r es in this c a s ~ . I\s fa r as WI~ kn fJW a ll uca ti on of s (lrnpl e nUr.lbe rs t o 

diffe r ent s trata on thl:! basis \,I f multipl t.: cha r<lcte r hils nt! vH been tri ed 

with sca l \!d values in I'Ictua l su rv \!ys . Thus t he r e i s a need t n try the 

e ffcctivncss ot sooe of the a ll flcati c'n t f~chniqu~ s dcve l 'Jped f or nultiplo.! 

cha r ?lc t c r s in this p r'1j t::~t. 1\ pil )t su rvey was bt! f f) r ehi! nd conducted in 

Ak;,ki di s t r i c t in Sh!'a I\dministrativE;: regi on and fnur multipl e cha r ac t e r 

stratifi ed f.:,nd nm sampling a ll nc.:,ti nn techniques using linear. nonlin ea r, 

and dYMmi c pr ngrar.lTl ing t p.chniqup. s u e chnsen f nr OWlpa r 'l tivc study in this 

survey . 

1.2. Obj ectives 

Th .~ obj ectives o f ')ur r\. s~a rch p r"lj ~ct il r f' t ") de s l gn i! su itab l e s"Clpling 

scharAc : 

(il f or th2 study nf att 1tud~ s nf fa rrilo:! r s t l.IWuds 

a ) impr oved itg ri cultura 1 pr dctic t:s; 

b) educa ti on; ' nd 

c) fa r min g 

( i i ) t n check. up the \: ffect i vne c;s of ce rta in scal ing t echni ques 

f lJr mea suring the ll ttitud~ nf the fu mi ng c nnr:lUnlty in (1kilki 

f)i stri ct t nwa rds UIC' el h\l ve fact nrs . 

( I i I) t n find the e ffcctlvncss of co.! rtain Met hods in Multi. 

ch"rilct e r ( nulti - va ri at ~ ) optir.lu n " ll oC"'lti nn in strHi fi ed 

surveys. 

z 
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1.3. Prepa rati on of Ques ttonnaire 

In i'l ny su rvl y rI.. sc:.a r ch th" l op .. r t .. thr')ugh t ho US'~ ll f qu~ stl '"Mlr.'s , 

th~ quest i ('ns sh(lu 1 d b\' wrl t t ' n t il pruduc l.' lht! W'lst comp h: t J.: nd ... ;0 11 d 

infnmat I on from e~ch rf~ sp')nd", nt. Much ca r~ has t J b:! l~k " n Lt· bt th thl.! 

rode of tldministrMton .I f the qUl . .: stl f1nnalr..: and ty~ ,\ ( sl'Dpl c lIU(!S tnn..:d 

b<!C()U5l! th •. i r w\)rding " nd c"mt.~ nt will be Il f f.:ctl~d . Un1 ;k..: sampling nd 

dill" processing. qu stiMMirc design i s n'lt ., sct cnc~ nr t ..:chnCIh,qy but 

r ena ins M art. All r ",se" rche r s knnw thll t when th..:y start na lyztng th~ 

da l " they i'Ir<! su re t o find th" t s um~ o f th£! qUl.! st i l'"s tIr~ use less, whl. r o!<'IS 

t h{lSo! thPlt , r~ s ,lrLly n.! ... ded wt! r e S0f12 h,lW onitted fnm th\:: de sign . 

Th\! r ..: " rc nl) cl ~" r or sinpl e rul (:s for qu(! sti'lnMi r e cnnstructi nn. In 

t his r eset'l:rch pr0jl:ct we hl'lvo.! stt'l:rt~d by l .mking It the gl:! nl-.! r t1 I purpose'S 

t hl'\ t eny qucsti onnil irp. is d~signed t o Sl rv ' t ha t Is ttl t! qu ~ sti rmnt'lire 

s hould : 

(i) lllI: ~t ttl ~ nbj cct h t.! s Il f he resel'lrch ; 

(Ii) ub a tn th IYIs t c '>Mp l ~ t e ;md "ccur ,l t e fnffl rT.'l" tt on p'ssfble; 

and 

111) du this within th~ liMits uf t'l vn ill'\bl c ti me and resources . 

· vc rth~ l c ss nonl'! II f uS Is OIM isci ent. Ind":l. d , th very fac t lhl'\ t W~ d r~ 

studying fMf'k' r' S I'\ l itud lo! s IIIo.!t1nS W~ do n(.l kn lw It Il l1 and thus cann·n 

: llnCt ive 11 p,)sslbll1t i ~ s . Hut th.:? questi ,.nn tr~ has b~t.! n pre l l. Sl Cd In 

'~ 1I ki Dis tri c t li ft e r whi ctl s nme Il'lprwcm..:nts w~ r ' m,d(! In tho.; it l"'r.ls 

)p l cct~ S(I li S t :, r.l tntrnlze lh(! so! p rnbl~s . Th~ qu .:! s t lunna 1 r (! has bee;' 

3 



1r gJn1Zo:!d no "'<l rd.:d , 15 nuch J S p'Isslb l .... t .j -n" Iung ..: r '·S;J', nd\. nts t l' 

pr rlvld l: t h· ... Allst ,1CCUr i\ t c !nd c'lMpl d ... InfortVltl )n t h '1 eM . 

F1M l1y . WI! w)uld 11k!.! t 1 n(l t e t h 11\ 91) ld surv l'Y 15 t h~ PrI !dUCl .I f h ~ rd 

i nt~ ll ectu~ 1 e ffnrt ov~ r a 5ust ~ tn ~ d ~ri od. and Jf st~p l c rai l and ~rr? r . 

Exper hmce Il ls,) hp. l ps, bu none (I f the st.! eM subs titute r,' r he ' It he rs . 

1. 4. Dat a Coll ecti on 

Apar t fr .4ll lur att l,;nti ' " tr'. survey dd i gn " nd Mi'l lysls , th2 qUi't ltty nf 

t he rcs ~~ rc h e,l O b~ on bllttcr thtlO hl: quJl 1 ity uf the da t a co 11 l!clcd . 

Wh.:t h~ r nor: d ~ci d ~ s t o ( ")oduct ) 11 t hl.! in t '-'! r vi l w5. h t r~ a few cnul'lo'! r (J t vr s 

t o df) th~ j',b . l!tc •• t h~ tjbj ccth .~ \. ( the s ur vey int t!rvi C'W r ern., in t h~ satlo.: ­

t ll fa ci11t c'l t i! th~ coll f'ct i nn o f I nfur r.J.,tl nn ab·}ut t h\; popul.'Il l '\n unde r 

s tudy. v1z . I\ ki'l ki Dis t ri ct fa rf.k: r s. i n a uni hm and r pl iil bl e w"ty . \.1 ,-, ha ve 

t r l ... d t il c lf.lp l e t e t he d "l t ~ c'.l li ecti .m S\l il S t .' "" ccllnp l ish the ,)bj !':c t i v~ s (I f 

uniformity And r .? li abllity us ing the funds t'ln d ti ~ " va I L)bl c . 

Tht:! ct t'lta wt:! r ~ co l l ~c t l!d from narch 31. 1988 t il ,~\p r il 19, 1988. Th .. dav 

co ll ecti on was the fIl"lSt l abl!ur in t ~ n s 1v~ part of t hi! su r v\!y . c"' nd t h-.: rl!ffl r l! . 

1\ Cc.,unt s f or t hl grp." t ~s t prnport i lin ('< f \!xpendi turl' Ilf t h,' funCI )Va t 1 ab 1 e . 

Ten intl! r v icw~ r s we r e hi red fr t'\r,l the o f f lcl! {\ f th o,! Mi ni stry nf AgriCul t ur e . 

Mist nf th p i ndiv i du ., ls i'Ir~ gnduA (> 5 fr "O ~gricul t u r~ c· ll pges In the 

c "luntry . It WI1S b( l i ~v ed thl1 t th ~y will b<: II b l t: t p cflr'W'lUnlc ' t ~ wah t he 

f llrnc r s ve ry C"ls i ly since tho,!y H e W Irking \lfi h tho.! f~ rf!"1 r s . r , "I ch h'vl:' 

uniformi t y the Int l:! r vi CW o.: r s w .... r~ pr )p\! rly rl ..:nt cd "J nd c l ns.: lnstruc tl ,,"s , 

supl!rvlsh)n i'l nd f tlll nw up w~ r l c ·'r r t cd ut in lrd .. r t tl ch~ck t hd r 

• 



ac tivitil:s . 

1. 5. The Frame 

Pro ba bly the f;I(l st difficult t ask in s i'lr.'Ip l ing fr 'of.! th~ distrlct 1s 

fi nd i ng thL: apprl1 pri atl.! l i st. Fo rtu na t o.! ly. " n up t n dllte (l988) 11st uf 66 

F.., rm~ r s Assoc i'l t i ,," (F A) :, l ong wi th M f'\e S c'lnd nur:b..: r nf fun.! r s Wtl S '1btfl i nl.!d 

f r fJfll the ducuments of I nl and Revenue Offic i.. r} f Akaki Oistrict. These FA's 

we r e a l l at ed t il t hree s tr"lta by rn ..;r'l ns I) f geogr a phic"l conti gui ty \~he r e i'I 

simp l e r it nd ,m srJrnpi.: 'I f f ~ rm ,} r s we r v s e l ect e d f r "l m ea ch st r a tuo 

i nc1cpendl:!nt l y . 

1.6. The Sampl e Design 

Th.· salilp h : d'!sign is Multi - chi~ ra ct l.! r st ratif i ed rflndon si'lmpl i ng whe re 

th r ee str ftt (\ wur '} f J rrnf!d f f'J r th o. 66 FJ\s with r ..:gard t o th .a ir get)gr aphical 

conti yuity . Firs t i'I p11 l') t saml, l c su r vl!Y of 60 fa:rm~ r s ( 20 fa nTl\!r s f r nm 

~ach stratum) wa s c ' JOduct~d . the stratum va r iMCC f l'l r p"ch cha r acte r in 

c"ch s t r~tum w~ r~ cnQP utcd " nd t h~ samp l e s i z ~ s fo r ~"ch stra tum nDt ~ incd 

using cumpromi sl.> a ll .lCa t i Qn for th~ llli'Iin survey . 

1.7. The Probl ems o f the Survey Resea r ch 

i ) Ti me and Cost : - Tir.'l2 dOd CIJs t " ffeet a ll aspec t s fl f surv oJY re suMch. 

uf c t)urse th y h~vc s;ke i ll l inplrt !' nc ~ t , qu~s ti "nn;,irp dl!sign bcellus(: they 

ir.'lrns e c1 l i mit nn th ' nUrlb •. r I, f qucsti r,ns ttl ,] r ..! s'~" rchl.! r CM -l S . Thl.! 
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" lhc "' t ed budy".' t i0oi ' S n it suffichmt 

lollS st ll rt Ld v \! r y l .-, t l: fr 'r.i the tim\! it w-,s pl " nncd in lhl,; pr Jp'l s" l 

~s rh:ci "" l1y du...: t 'l th~ una vl" i1 ~ l)i lity If " fi o.: ld v. hicl e . DUI! t ) U IIk; '! ntl 

, 1St c lnstri'\ints we f"c ed S l~ v ~ ra l difflcult1 ~ s. 

11 ) l ocati on o f the fa ~rs:- The fi'l r fTIP r s 101'1 w~ rc int rvt ~wing w~n: a 

simpl e r andnm stlnp l ~ in ~ o'I ch st r .1! tum wh i ch f t! l1 in ,111 th~ 66 FJ\s with Of) 

excepti nn in th~ di stri ct . 

In thi s 

Du~ t , this r~" S 1 n th~ rc w~ s tl need f ir guid~ s 

rcs pIJct the Di stricts Mini s try nf fiyrlcultu rc 

pe r smn.J ls Cl nd <! ffici a l s fl f the: Oi s trict s FAs h.:! l p,ld US " lilt. 

i ii ) Probl ems faced i n encountering the fa~rs: - Th(' f~n'\C r s w~ rc highly 

5uspici llU5 oJ f C JOs i d.!ri ng us a s st~t...: . ffici ;lls <.!r:lp ',wc r ..:d t l' d ' s 'lOething 

c ls~ th ilt will ~nda n gc r then. W(~ hi\d a t .1ur be st t r i <.!d t I c rrn ... incc them 

thi'l t this study f'lCU SCS ,' tt~nti .n t lJ th..!i r inpr wen~n t i'\n d that we hi!v~ nn 

'1the r ')bj t'cti v~ t han a r ps JMch study f lr rec~nd~ ti lns r ~g a rding the 

dc ... c l npment q f rtg ri culture . 

iv) Prob 1 ems e nc ount <! r cd in u s i ng c omputers:- D~ t l ~ n i'l l ysi s and 

p r\lc ~ ssi n g , by th.! ~th Ids we ('J d .1p t ed. n ~r::'dcd c mput~rs. l fl Ck o f c L'npute r 

packi'lge s i n th" Univ l! r s ity had f lrC l.!d us t r, d ' Pc'lrt ' f the wnr k with simpl e 

c l cctrnnic h' nd C., lcul;)t rs . .",pu t fr r)J!\ this, th. ' tin-. ... di.1'\i'lnded by th~ 

cnmp ut c r c cnt ~ r ( s<)y i ng "we M e busy • .. ") II f I\dd i s I\ba M uni vlrs ity t !' 

pnc..:ss thoJ datit, wa s c ,mj) h :t t: l y ~ g", i nst th ..! tiM..! 11..: ft f r us t " c la p 1 e t l: 

th r. tht:' sis . 

Ry a nd l rug ' , t ho! su r ..... ' y r ol sl!.) r ch w .r k , d-l t a pr "cLss1ng r'lnd aMlysis 

d .. 'f.I.rl nd t;!d 1 l .,t 'I f .. ff' rt , I.. ff o.!ctive c lr din -l ti 'n, sup~rvis1 "n. r.l1n ... y fr rm 

tur p'lCkc ts , and g rl.:~t p,1ti cnc C' . 
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CHAPTER II 

SCAliNG TECHNI QU ES 

2. 1. I NTROOUCTI ON 

Su rvl.lY re sea rch i s f r ..: quc.nt ly c,' nfrmt /~d with th(! p r(lbl ~ r.l 1f scaling th t! 

r ~sp\ lOses : f ·) ttitudl1s . r1uch ''I f th'" 1 it\.! r i\tur l:!' m tht! "lPJ surcn..:nt f 

i'l ttitud\! s c0nccrns difh:r l'!nt ~.! th"'ds f ll r devl,: l 'pi ng such sCi'll es . .'\t the 

present tim~ . mflst M~o'l. surcs "' f i'l ttHudcs u c basJd nn s~lf - r (>p l rt. ~ nd­

Md fr ·)f.l wha t ~ vi d pn c e th.:! r ,~ 1s c' mccrning the vI1 1idity ,I f - approlchcs t .) 

the m~"' surer.lent 'I f attitudes, se lf r~pqrt 'l ff~ rs th~ !'l Ist vdl id i! ~r r 'i\ch 

cu rr~nt l y va i1 (tbl~ ( NUMlly. 1967). 

This chapt er r ..: vt ~ws tW l princi pa l sCilling t ~chniqu~ s us ~d in th~ s lc;,,1 

rcs ~il rch : Lik ert sca l es and ("t t or sCi\l ing in factnr Mcllysis hr thi! 

des i gned qu ... s t i ,)nMirc .," att itudes . 

Th~ simpl est f ol rm df attitude mC3 surror.~nt is b,u <:d p n ~ singl e itl.:r.l th,1Jt 

e licits ,., simpl e r C! sp ,nsC! , Th~ sC'!l e r:\dy he nnly n"M i na l c,.,t t:!9 )ri C!s d r, WC! 

nay tr~"t th l' ca t egrori c s ,.,s .' rd er ed, " r (' v~ n ,1S int ,~ rv;'jl l eve l " r "b'wc ; 

a lth lugh this my b ~ pr esumptu 'us. Wh n(; ver the ·1 ttitude t "wl.'l rd ~ single 

f'l bj ect is ~c1surpd ,In the bc1 Sis If " s ingl E" r ls[},'nsl.: , the sC<1l c is ca ll r d 

s ingl e itc--m r.l ;, sur t!nent . F" r S"r:1~ ty pe s If ~;ljsu r i;.'l'1 "'nt in surv~y r~ s .:!Mch. 

si ngl e itL>flI r,lP. ,1SU r 02S Me dd cqu"tt .. . H lw~v f·r . if the inft' rmti 'n c"n n'lt be 
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sse ssl!d 1\$ d1r(; (tly. th ... dfffiClJltH! S tncr~,H."' . F r Y1rl rlbl •. s such 115 

"t itudl!S, s ing1 \! H \.1Tl r"ei'lsu ring d o:! viCI! I S ~ risky Vt; ntur~ ( R" SSl , ll ri ght , 

Md I\nd~ r s .• n , 1983) . Duc t this r\.. .,s tn, this m.!1sur l,: is n. t USl!d 10 this 

survl.!Y· 

2. 2. Likert Sca l es 

Lik e r t sc ,d e s . ,., 15 \ c a l 1 ~d sumat;c:d sta l l s . " r •. <'II:llOQs t thi.) ".Ist 

CllfIWll"ln l y u s~d sudlng meth llds . The prllc(!du r c 1s n!1 ,l1 t ivc ly Ctlsy t ·) usc 

which hlS intuiti vQ "JPIJ.:a l . II s~ t Il f s t a t dlCnts is sc ll:ct l:d ~ach (I f which 

rd l ccts fa y ri'lbly 1r unfav l r a bly 1n th~ attitude I bj cc . 

st ,1t eme nt the re 1s ' " ~ g r eL.>fIM..! nt SCi\ l ~ . R~sp ,nd~nts i'J r~ as kad t n indici'Jt c 

pn the sCo'l l p. t n which ~ xt cnt th o;.:y il 9 r c~ or d;s i1 gr~..? with e i'lch sti'\tcment . 

Fiv e Ci'lt c 9" r i es (lr {~ c fl i.lr.hl nly uSt d 

neut r a l, dis,.,g rep , st r .mgly dis~g r;:~ ). " l t h ~ugh S )fno1 t'lpp l icati ' ns ,)fJit t h~ 

n nut r it ! C,ltCg .r y Md s ' ·me ., dd ~ v c n m Ir e c ~ t l? g lri es t ot p<? mit fi nH 

d i stinc t i ~n s t ~ be d r~wn . 

I t is usu" l ly n:c!,r.t:'Io.!ndl.'d th ,1J t <'I n equt1 1 numb l" r ,) ( pl'sitiv~ nd n p 9'lt iv~ 

st rt t emt!nt s b~ us~d . In lJur ~ ttit udc sur vey w~ h t'l v~ adr' pt -.!d i\ f l vc c i'l t cg'1 ry 

sC 'lle f o r each s !l t ~l'fl(:nt. FI r pr s itivp st i'l t crne nt s thl.! ca t cg )r i c s r C' 

s c «' r ed 1.2.3. 4 , 5 with 1 i ndicating s t r l"ngly disf!l 9re~ i'l nd 5 tndic1ting 

strt>ngly a g r ~,~ . IJ~ sh 1u l d n \t p. th.'t t i f the st" t ~mt?nt i s unfav"I r ,lbl ;: t 1W,) rd 

the subjl.:c t, the scor i ng i S r~ v~rSI~d . The r .:spllnd .. nts "Itt I tude swrc is 

th ~n the sun r') f th-.! sC 'lr e s ('In the s r iJa r rt t c itCDS; i. e •• 11n1'i'!r c'lfllbinatt nn 

'I f the items with w~i g ht un! . Hi gh t ' t a l sc " r ~ s r~p r c scnt fW l r "b l e 

attitud~s t ')ward the bj ect t1nd llW se,) r es rup r c scnt unfaV'l r i\b l t! ..,tt l t ude s . 
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hssumpti ,lns 'I f lilu~ rt so ll t! : 

i ) Thcr'j' i s " cJnlinu" u5 undt!rlylng " ttitudl' di rn. ns l ,\n <l nd th" t 

c.l ch itt->fll is ITl'1n ,tl'111y rc l " t ~d t " thi'l t c'lntinuuf'll . Tho! CX1Ct f l rl'l 

of tht! r e l"timshl p is nflt imp'Jrtlnt but i' m,r ..: fa V'J r ll b l ~ 'I ttitudlJ 

sh lJuld p rnduc~ " higher expected SCI r e n any p-vticul ar il l..., . 

Ii) The sum " f th~ item scnn ;s is mon )tica ll y r e la t ed t n th~ 

attitud r: . 

; i 1) In g r.m ~ r l' l t hi s i s 

equiva l ent t1 the aSsur.l fl ti .ln th M W~ " r ..: n .· <'! surin g onl y :lne 

undl-! rlying C' pnm ,n a ttitudl! . 

Thl; se.)r l:5 fl f Llk l!rt sC f'l l es, 1 ik .: .)th:"! r attitude fII(~ sun£l.!nt t ..!chniqu<"! s 

depends hea vil y nn th.~ ori gi na l s~ t {, f stat l:m;.:nts uS l:d. If the s~ " f C bcld 

it <.'MS, it is unli ke ly th<l t .., ny Ilkl th~-l tica l r.ld sticat i .,n will pr )(lue..: g"lnd 

rne"' su ru~nt s . Even if g l'·~d it .:ms a r c chosen "t nd ..: v~n if high r c li " bility 

is c'l tt i\ in zd. unidi mcns h ni'l lity i s nnt gU i'l rMtccd . Oth~ r wfJ r k. , f i\ct 'l r 

i\ nalysis. usua ll y is n ~ed~d. An ')th~ r crit icism ,J f li k. ~ rt sC i'l h:! s is thi'l t 

th~ s~mc tqt ~ l sc" r ('s Cdn bl' i1 ttl'l in .!d in a vari l! ty nf w"y s . In thl:! l!xtr~ 

Ci'J S~ it i s pn s s ibl ~ f r tW(1 r~ s pnndcnts . both h)Ving the sa~ sc ' r~s t '1 

hc1Vc dis,' grccd with !'!,", ch Jthi1 r : n l! vlJ ry it (>1"\ r,n an n it rrn sC l1 1e . If this 

()ccurroJd ove r many pa irs 'I f r~s pllnd ,- nts. t he 1t i.!ns w'-' uld be: f 'lund t rl b-:; bad 

and wnuld br di s ci'lrdpd , 
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2.3. Fac t or Anal ys i s 

Flet ., r an '! ly s i s c a n b(! v il.! w ... d a s , " ns ist i ng , f a br ." d 5..: t , f 

t echnique s( III d~ ls ) th ., t ~nCI mp o'l SS s o::! vc r c'l l r~ l ". t o!d pr ,'c l: du r cs s uc h .15 

prin c i pa l c ' Jlnponents. pri neil);' ) f il chlr " " 11Y5i5, Md n-lximun li k ~ l l h('Od 

f i'lc t .) r mc thnds . The inmedi ., t l.! I)bj lo!ctiv '} ll f f etn r ana ly sis Is tn r~duc \! i'I 

s ~t ) f in t (! r CfJrrl!l i\t cd resp,lnscs Y'l ri ab l l;:! s) o r "l t e rMti v;11y i'I set 'I f 

rcspflnd ~ nt s ( th ..! individui\ ls ). t il II slMIl er sC! t ,I f unt,bsp. rv\:!d Wfact ', rs · t'l r 

htc nt v ~ ri i\b l C? s whi ch p r ~s ur:'),)b l y give r ise t Il the nbsc r vl!d di'l t a and 

cnrrel rt ti lln ( ctlva ri ance ) mi'lt r ix. 

In our s urv"y W(I hw\:! rI s .' rl es oJ f ?l tt itud.· st i\ t l 1n.?nt s t l) which subj ect s 

indi cat e the d E:g r e~ t n which th::!y <lg r ct;? ,1 r disagree. E ... ch item ( .:'I n be 

c nnside r e d a va r; ;, bl c ~ nd the IMtr ix .If int .: r c Irrc l a ti nns -lr.lllng t h~s ~ 

vilri abl e s c an be ' )bt;,1n ~d. He r :::o W~ a r p. intc r t:! s t e d in kn ow1 ng if th e 

rc spnnsc s t n the ;'l ttjtud~ can be eccnunted f pr by pl -l c ing r espnnd r.nts <10 a 

f ew undH lying i'l ttHudc dimcnsi uns . If w,= '1 bt ili n th, s~ di!x nsi.1ns and ~e ch 

rc spundcmts l lJc ati on ( scnr e) on each d i m~nsi on we wil l hel ve constructed 

m~a s urcments , f~wc r in nUr.lbe r . th;, t c" n be used in d" t a il n ~ l y sis . In th i s 

Wi1y f i1ct 'l r clna lys ;s pr ovide s us with sunlil.? ry, empi ric ," l, nultidin~nsi l,na l 

indice s Ilr ncasuremcnts that a r c n:lt nbS l,; r ved dir~ctly hut May b~ us~d a s 

v i'l ri ~ bl c s in stAt istic ... l ~na lysi s . 

2.4. Statistical Significance Testing in Fac t or Ana lysi s 

Wh ~n th ~ r c sp -lOh Ylr i a b l ,~ c 'ns ist ['I f IbSc rv i\ ti " ns (., r the cnti r l..' 

popu l " ti f' n 9 th.:! (10 1y S' urn of ri\ nd'lfIln~s s is du e t I Grr Jr Il f n..!a surc~n l 
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(un r c li "b ility) ~ nd t ·, uniqu,- f'lct ' rs (individu , 1 "" ft l.·ClS) . H Wl,."er tMf' 

purpos ,· I f " ,nductin g s""r.'Ipl :! SUfV ... yS gr ncn lly Is I I ,.b t flt in clccur:t t c 

pst i tMLs If pvpul il ti on ptl f "'l1t:l .... r s . si ne \'! it lS u5u ,, 'ly :.!x p ~ n5iv l,; t ) 

Cf) nduct pf' r ul 'l ti ' n ccns us(! s . 

often cf)Mpu t ed frJfTI r andl l111 s ~ mp l e s ttl"" Inpul " tl Ins , and thi s Intrhducl..s ., 

s -.!c nnd sr, urc p. ') f r and')mnc ss -t hll t due t il s" opl in • S inc~ tht' rand If:I 

sampli ng (! ff2ClS arc ,, ( nu 5ubstantl v..! i n t l~ r ;.: st . th~ r"et" r p.J r (1mHC rS 

(l llddinljs, scores, Md l at ent r 'll"ts) must b..: subjCCl .:! d t o st"tlstic i\ l t ~ sts 

t il d ~cide wh2th\~ r whi ch i1rl. in s ignificant in t h(: pnpul at i ' ln . Th (~ natu re f'l f 

th~ l l!'s t will d cp~nd on th e t YP I:! .1f f lle t ' l r !'I 'Ide1 u s.~ d . Usu cl lly 

signific c'l nce t esting i s c nduct ld f r princi pa l c mp n ~nts tl nd f tl c t ll r 

ctnct l ys i s. fl"lximum lik~ lih "'l d f"c t r ,1n11y s i s i s n w wide ly "' v~ il'bl r: in 

sti'l ndct rd packa g •. s such tl S SPSS .Jnd BHU i'l nd n . I ng ... r p r ~ s~nt s c 'a putlti lna l 

dlf ficult i (> s . It is i np ,r t ant t k\lep in mi nd thel t flc t r cl Mlysis dif fe r s 

fr lffi the princi p"ll c mp npnt m d~ l in th ·l t fa c t fr ::'1 nct lysis is c vil ri .JnCe 

{r " th ~ r than va ri i! nc c } rhnt~d; thil t i s fact r i'lM lysis l>f!lb'<li (: s a 

dc finit~ hYI» thcs i s th i'l t t h~ bSHved IJ vi\ ri abh:s h"l va bf:!~n gene r J t ed by 

pr t."! cis t! ly m < p Clrrmm f ilct rs . It is thi s hy pr' thl:! sis tha t is t e s t ed in 

the mJx imum li ke lih .od f J ctnr m ld~ l, wh;: r l;! it i s a ssumed thi'l t x_N ~. ,J) . 

Exami na t i In If the t ~ s ting pr!lc~du r.!s c uld be r ~ f c rrcd t il I'I Jrris .... n (l967). 

2.5. Cons tructing Fac t o r Sca l e s 

Filct r tl ni'J lysis c 'nt" ins tw se ts f nunbt: r s: the filet r I '1di ngs. 

which me·'lSur<~ c " rr.~ l a ti n bc t w;:r.n th £! l bs ~ rv e d n C:'''I$ ur ...: Acnts t't nd th f:! 

f act lr s; l nd the ( "'et lr sc' res. which indica t ..! thr. r ..! lltivl1 P \Sit l '" \f 

each indi v;duill · In th" t f"lc t r . Tha firs t st~p in fact .. r tl nllysis c .nsists 
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in ident ify i ng t h.:o f l'l c t .r s by 1'I\c,1ns f f )Uti ns . D,'p. nd i ng n th l na tu r e 

f ttll : d 1t l. pti Mi'l l id ..:n tific"t ti n f fact r s i n t rms f bsav..:d 

IIlCi'lS UrCMl nts (v " r i ~h l ~ s ) i s usu "I lly 3(h l \! y • .!d i n t ' f lltS f Ib liqu it 

(c ,rr(.! ) " t o..!d) f ,le t r s . Once t hp. fact Ir s hav~ bl~n td.!nt i ft l'd In t e ros f 

s ubs t t1O t iv •. I>c h,w i r,ur ( a t t ri but .~ s ) . t h~ f ct r sc In.!S Ci'l n be C Insidc r od as 

ne t1s ur i ng t h':! f ", l il tiv\.' 1 ((l ti llo ·f thl~ i nd i v i d ua l s m tn ... f l!c t l· r s. Til \.' 

f~ctq r s i n e ffect, bi:! c"l:lc S l a t .1 nt var i "l bl c s (.n whic h tho! tndividui! ls i" f l'! 

sell I cd /i r n,~a sur o:.! d . lI.: r c we wi sh t 

; ) unc lvc r. if p ss ibl c, iJ re l ? t1v ~ ly sm '\ ll numbe r I f Cl ntinu lUS 

f act .l r s whi c h f e c;ult in th..:! fl tti t ude s ; ;"nd 

i i ) scal e de h ind ivi du l 1 ,,1 'n9 t nt: If C',ntinu lus but an f, bS l: rv ed 

( "Ict ,rs . 

I t i s !l ssun~d th ~ t a lthdugh th~ r ..! spnnse i s mr::~ s ured by di scret e numbe r s ( 

1. 2. 3, 4. 5), t he l l'l t ~ nt i'I ttitudl1 s ~ r ~ c· ntinu JUS . It i s th~ se l a t ent 

i\ t ti tudes whi ch we wi s h t , melsu re using the qu us ti ' nM ire . 

The princ i p'l. l r p.c )mmo:nd i'\ ti," f" r f:,ct 1r sCi\ ling 1s t hi'l t i pr nvi des i'I 

ml! th Id If me i'l s urin g di mQns i 1ns th l'l t cann ·'t be : . t> s~ rvcd with "I ccuri'\Cy . 

Si nce olnl y CI'mM!ln fact Ir s a r e sCi'l l ed, the res ult l'l nt r:lca surcment a r e l a rge ly 

f r <! c " f mea su r eMe nt ~ rr" r M d Ilth~1 r individu i'l l d i ff~ r~ n c e s ell'l 'ng th~ 

rcspllnd ~nts . Npt c: t hi\ t fi\ ct ., r sca l es Me JO ly unc Irru l at ed whe n the 

va r i i\ b l (; s i ndic ~ t e t h'l.t an lrth l'gr,M l s truc ture is r e l e vant . l ~ck "J f 

. \rthng ,nJ I i ty bctw~en t h~ fac t nr s net:!d n'"l t pr es -.!nt f:VIj l r d i f fi culti l: s si nce 

1.1t 0.nt r1t t i tud~ s lTIt1y in r l..!i'l lity bl" c l rr~ l ... t cd. At ' il:S l Wt! sh )ul d Mt~ thll t 

thl! fac t i rs dcpt>nd un thl.; vM i r't b les includ.!d (Md e xclud d ) fr W!I the fac t ll r 

I1 na lys i s and hf'ncc cann .t b+: t h~"" ry f r ee . The p r~dict i ve Il nd e xp l a na t .1 ry 
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-lb i 1 ity f t he f.'ic . r sc ;, l~s wi 11 t h~ rt: f r~ d:'p n<:I ,n th'~ rdt:Y~nc l.: f the 

qut:st i ,nM i r e ddignl.d . 

Fi M ll y a r:list i nctiv~ rc"tu rt~ .. f fac t ,r soil ing i s th~t it dli:S n .t 

assum<! each item (quest i , n) t I be "I f cqut1 1 vit luc wh n det er min i ng th~ 

individual' s SC'l re s . Thus itL,ns with 1,1\11 1.1;'J dings M< giv~n sm" l1 we i ght . 

ant.! th')sc with very sna ll magn itud~ ar ... l'ofll it tcd f r 0 th.! c!! lc u l atirms 

" ltngcth(! r . Wh;, t cJnst itut es t1 sr.vI l1 l oad ing i s thtl t , r c st .'! t ts t lca ll y 

in s1 gn ; f i Ccl nt I f)adin gs r at h;.! r than i !J" di ngs whi c h " r e dc~~d t n be sma l l. 
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CHAPTER III 

Gene r a 1 Theo ry o f Stra t ifi ed Random Sam&? ling 

tlrn ·ng the diffe r ent type s 'I f samp ling pr Cl!durd. s tr ~ tlfi l! d n nd ilT\ 

S~r:Jpling wil l be d15CUss~d hl:! r c in Jft e r. 

3. 1. Nnt a ti ons and Te rminol ogy 

l et L be the number If st r ~ t a and tht: suffix h =1, 2 •.. Oi l lI " n t l! t hl.: hth 

strat um. 

Nh :: The nUr:lbcr q f si'mpl ing units in t h~ hth st r i\ tun 

rl:: !" t1h:: T" t a l numb~ r " f s i'lnrling units in the p'[lul t1 t i n 

"'h :: Nh/N '" st r a tum weight in the ht h st r .l tUr:1 

nh :: Th ::! numb~ r .f sar.lpli ng unit s s l! l ~ct o!d with s lmp l ~ r and 1':1 s",mpling (rCl 

the h th st r~ tu~. 

n:: L nh:: T 't a l s i\mp l c s ile f lr " II str ! t J 

Let Yihj :: The vdlue ·f t he 

chuclcter ( j '" 1. 2, •••• p) 

th unit in the h th s r 1'l t un If th ..: j th 

(j • 1. 2 •.. .• Nh) ,nd ( h · 1. 2 • ...• L) 

f th.' hth str~ t..., ,r th .. : j th ch" r ct .! r. 
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A 

Yhj ,. t1hYhj :: unbi 1\Sl:d ~st i rna te f t h~ P 'pul l'l ti n t t tl 1 I f lh ,· ht h s tr,uun 

f 1r the j th ch~ractc r. 

1/, 

yhj • ( L !t;' 1 .' , ) / nn K s1r.lp l c ~,) n f thl hth Slr" tum ( r j th 

chtlr"ct t.: r . 

unbi " sl:d est i mat~ , f thL' P 'pul i'l l j . n r.tl:t'I " f " th .! j th 

ch~ ra cte r 

YjSl :: NYjs t " unbi ? s ed ~ st i rnt1 t c If t~ pf' pu la t i ,n t nt ;, ) If th~ jth 

3.2 Desc ri pti on 

StrlJ tific a ti n ml.'l1ns divis i ' " i nt " 1,'ycr s . 

inf Ir lill ti r:n re l a t ~d t I t he char f1Ct cr under study m(lY b~ used t divid l.! the 

p pul " t; ,n int 'J va r; . us grqups such thfl t 

(i) units within each 9r l up M e as h1M 'gpnc')us 1\S p ssibl~ Md 

(i i) t h ~ gr IUp m':>MS as wide ly diff~ r t:!nt itS p Is sibl e . 

Thus a p 'r ul"ti .n o nsisting J f N 5"1op11n9 units is dl vt d.=d tnt he l 

suhg r ups , l c rm...:c1 115 Strrl t ;'. f siz ' s f1h _ If ., r lnd m 5 ~npl (! 'I f siz e> "h Is 

dr "lwn fr m O;!:t ch str"t" i ndejl2ndl:ntly, th~ S~Mp l l;! Is t c rm ~d I'I S stn f fl ~d 
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r and !f:l sampl l.! ,f siz t! n :: L nh '1 nd th~ t ~chn l qu(: ., f dr ollw lng such" 5 rnpl p. 

is c~ 1 1 ~d str3 tifi ~ d r~nd lm sampling. 

I t sh ')uld be n. t l:d that with !l multicha r r"l ctc r study ,n..: f ( ('I S the 

dif ficulty 'I f ch"'l s ing an appr llpr i (1 t c way '''' f s tratificHi LJ n. 

situati , n 'ine eM use 

i) intuiti "n 

ii) j udgement M subj ect ma tte r speci alist s , 

ii i ) ge 'grilphic il ' c'lntiguity 

In such '" 

Furthe r " ptimur.I p ' ints I f stri' tific~ ti " n f ir f1'XJ ltich ~ rlc tr' r s ury~ys Ci'Jn 

d fectivc ly be us~d . 

Mt~r ( , nst ruct; 'n (I f the strat a , tho'! next i r.lp')r tilnt p l int is a suit"bl e 

s~fTIp l c nUl':lber 1I 11-)Ci'\t i ,'n in t:dch str" tulil . 

3. 3. Int roducti on t f) the Oct ennina t i on of Sampl e Si ze 

In pl -, nn ing a ny sarnp l ~ survey. t he f i rst pnb l Cf:l th i'J t is heed i s n ! iW t il 

dct l? rmine the size 'I f th2 s(lmp l ¥~ S') th~ t the r r>qui red p ' pul <'1 t it'n parane t e rs 

( t ot",l 5. me;'t ns . etc . ) m.,y be cst i rv~ ted in th2 best ru nner 15 t the k i net 

. f Si\mr1ing i.k,th" !'1 t l be t i'! kcn with th? d::- grl'c If pn~cisi"ln requ 1rl.!d . 

In str,nifi ed mu lti -cha r ?c t er r r1 nd III s.,mrling. WI.! nl.'ed the ..... IUd f the 

plpul i\ ti 'n s trl1td v'1 r i "J nce s l r c ls~ they sh 'ul d be d i ntl t ~d in lrdl;! r t l 

"pp ly lpt imum c'l ll pca tl . n. 

p )pu l ~ ti ~n vari "l nc c: 

Th~ rc ,>j r E: a t I t:! .'st thr cL' ways Il f e sti lM ting 
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(t) by p r~ vl us s."lMpl lng f thl' S"m.! r "t stmthr P jlut t f n; 

(il) by ttlt' r..:sult s ·f a ptl " t s~np l surv . y · "nd 

( III ) by 9U,-5S - w rk I! b" ut th ", st ructun~ r th o.: P !Jul Hi n , 

assis t ed by S' 1nC I!\a thf'n't.l tiCd l rdults . 

The IT\< )st se ri " u5 li l'lit" tt ,m nf 'J pti mUr.l " llnJt! n I s the a bs~nc~ f th~ 

si'lpt) l l! <I f size 60 ~s b<~n t f1kcn in 'I('(K r t il pr !duc ... 1.;5 lo.n~5 f Sh (h-

1,2, 3) 

In IlYl st su rv ~ys int rm"t; In is c II :.!ct e: <1 fr If!I ,"' re th ~ n n.' ch..,nc l " r . 

In lur 1'J ttHur1c su rvey " .'\k '\k ; Dis trict fr'lr~rs , tho! ir "lU i urte t w"" r ds 

iMpnved a gricu l tu r a l pr "tct i ces , ~duc " ti 'l n , "I nd (;~rmi n g Ml,; r t:g"l rcs \!o "'s tht! 

t hree rIV,s t vito'll cho'l r "t ctIJr s . One Ilk!thr d .( det" r Mining s"tr.tph~ size Is l 

specify mar gins "'I f Qrr lr s ( II r the chi'l rlCl l! r S thlt MI.: r ~g' rdcd 1\5 rus t 

vital t " the su r vey . li n es tim" ti In If thlJ ' ptimun sllJmp l o: sill:. is fi rst 

IIIl!d c sepa r a t .? ly f .. r each t, f the d(! s ired ch,) ractl! rs . .IS C chr"'ln (1977) 

not ed, thl' bes t a lJr)ca ti ' n f i r nn ~ char i'J ct {~ r !MY ni t in y.,.; ner nl b~ th. st f" r 

a n" th e r, a nd ho: nc c s nne c ,'mpr l"rn isat i n ,' r ( ther " lt l;: r Mtlv~s must be 

r~ached. 

3. 4. Met hods of Opti mum All oca t ion in Mult fcharact r Stra tified Surveys 

With a s ln91 ~ ch l r ~ ct e r un d ~ r study nd (r gtv~n s "pIing ~ r C dur 

,..,ptll'lun ., 11 .1c., ti )n is we ll I1dl nl!d . It is hll which nlnllllh.:s th . c 'st f 

hl: surv (!y h r i'! d2sircd prEclsl ln, r h~ v, r l ,1nc\. f th(~ s,npl d IMtf 
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(1) by p r~ vi us s,lnp ling (thC' S<l~ r 'l slmi l1 r P ;luh tt n , 

( 11) by t h,' r .:sult s ·· f a p il " t s<!np l " surVt y : "I ncJ 

(i 1 i) by gul...ss - w'l r k about th i:; s t r uctur l~ , f t ht.! p. pul H f 'n, 

a ssis t ed by Sf· 1nC ma thr'll'lit tf ca \ n.: sult s . 

The fIl< )st s e ri .,us li Mit il ti ,'n If l,ptimul:J ,111 r catLln is th~ d b st:nc ~ f th< 

kn'lwl edgc ·, f Shj s in adv't nCl! . In Irde r t . v\! r c lO'<! t his pr lbl em i) p i I .... l 

S ~r.'I" l i.! ,j f s ize 60 has bden t aken in II rd~ r t i t pr oduc.\ l: st l oa t ~ s " f Sh (h ­

I . 2. 3) 

In nYlst su r veys inf r fM ti ln is c ' l1 ~c t t:d (r IM m l r l1' th"" nr' Ch:lrl c t " r . 

In lur " tt itucl~ survey , f :\k'l ki Di str ic t f!l r~r s . th~ ir l ttiturte t w" r ds 

i mpr oved a gri cultu ra l pr "lctice s , t.!ducnt i nn , ,1ncl fi'lrmi ng M -.: rr: g"'d~d "'5 the 

th ree nv)s t vit ll l C h i'1 rfl ct ' ~ r s . One meth('d of f d C! t ~ rr.l l n in 9 s i'J r.tpl \! sil l! is t , 

spec ify mJrgi ns ., f e rr Jr s f Ir the c hi\r~ ct c r s t hJ t t1r l! r ~9 ·1 rdcd",s n )s 

vital t l) t he: su rvey . tin e sti mi'l t i m If t hl! ' pti mun s~mp l ~ si ze is f irst 

lnade sepa r a t C! ly f " r eJc h t, f the desi r ed cha ra ct~ r s . ,\s C chr~ n (1 977) 

not ed , th{~ best a l1 oc cl ti '~n f" r I1 n~ c ha r ~ c t p. r m.'Iy nr i n g.,; ne ra l b~ bd t f ' r 

a nllth e r, a nd he nc e s nme c " mlJ r l1rn i sa ti 0n ,Ir (, the r III l t -: r M tiv2S must b 

reached . 

3. 4. Met hods o f Opti mum All oca t i on in Mult icha ract e r Stratifi ed Surveys 

Wi th a s ingl e Chl1rdc t -: r un der study i'l nd fl, r tl given s~npl1ng pr c ... durt: , 

'lP tl mun ~ ll.)c i'l t i )n i s we ll I1c fined. It is t ha which nlni ~iz ,J s th.: c ' st f 

th(! sur vey h r i'l desired pr ec i s i ·lO , ,r the v ) r H~ nc.. f thi! s10pl l .:s illVl u 
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f r a giv n budg ... t f th,-" surv,-y . 

Wht,:n "nuMber f chi\ r act i! f S I f \. s i r:lult ~ n . )U51y Unrl l:rsludy tn , vr:t",l l' 

su rv~y . th~ r<! is n ) s in9h~ l' ptiflVlli ty crit l! r i . n ( . Ir th .. ,, 11 c /J t t ·n f lh,' 

sanp l c nUl'lb£! rs . Th.? probl em is " ttacked by r:llt ny kn. wn st.,tistic; ns using 

Cl)l1pr' lfl11se . linea r . nnnline·1f, and r1ynao ic pr (lgraoing t cchniqu ,,-,s . 

Kpkan {1963} h;,s def ined " 'ptil'lum a ll 'lca ti l"ln H in mu lt ich~ r i'l ct c r su rvl:YS "S 

., v~c t ' r n = (nb • •.• nd o f s f'l: r.lpl e numbl~ rs will b~ r\!fLr r ~c1 f'l: S M lpt imun 

" ll ,'cat i }n" if it min imiz e s the c lst ) f th .? surv ey subj~ct l I th 

ClOd iti r ns th;,t thl.: vM i i1. nc~ Vj (j " 1. 2 • ...• p ) f th\.· ?s tinatc 'I f th ..: j th 

chU'lct~r 'h.:! s n It ~ xcecd , g iv~n pnsitive quantity Vj <'I t c"nrid!.!n, \! l~v.l 

1_:t( j (0 ~" j~ 1), (j " 1.2 •... • p ) . where p is th.: numbe r II f ch"r~c t c rs 

under study . 

Thi s .'pt i ma lity c rite r; In. t ogethe r with certa in dthc r c,lnsl dl·r ... tl ms , 

wil l l e(ld us t l. the line <'l r, n" nli nea r and dynt1mic pr lg r o1ll'flll ng t l;!c"'nique s 

f .r th~ rJ e t e rmi nll t h n If th~ VI!Ct Jr n. Da l ~nui s (1953) ..,t'lS th~ first t 

sugg~st th~ us ~ f line iOJ r pr I) rar:ling in sampl a surveys t · dl:t~ rll'lln~ s np l f' 

numbe r ~11 c .1t l ' ns when se v.!r ll l ch" r a ct~ rs a rc unde r study , N rdbtten 

(1956) il1ustra t t!d thi s app r .,ch by it nu~ri cal ~ x.,mpl ~ . De l <! nu is (1957) 

had furthe r 1:1(;nti n ~d tha t n 'nl i nc,,- r pr gr ,1ning t echnl qut!s Otn "- Is b~ USl.'(i 

t s lv ~ th~ pr b l c~ . we s hl1 11 n lW try t b r i~f the differ ent ~th ds fi nd 

jl r c~du rfJS f or tho? ., 11 'c i\ ti n pr b l em to r:tUltlcMr:,cte r s . 
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3. 4. 1 Cornp rllmi sc 1\1hcat'i un 

115 C chre n (1977) put it. if g·"'d pre vi us d"u ~ r.; ~vo'Jtlllblc . \If\. eM 

c ·mru t p. th~ 'ptlmum all "" ti ,in f Ir cllch cha rlctc r sl'p1l r l' t \: ly Jnd 5\!L t 

Whlt e xt ent tn ~ rt! i s d isa g rC!;,:m~nt.ln surv('y ,f s p~ci "' liz o;!d ty~~ . as h~ pu 

it, the c 1rr .: l ati 'ns arn ng the items r.ar'ly b~ hi gh and th~ a ll ( '1 t l ns o.]Y 

I1lff;:! r rc l a tiv~ l y litt l e. Htmcc the i! ve rage , f the 'ptlMuM s.JIiI;> l c s i ze 

(mh) f ' f the charact er s w.1uld pr vidE,; a 5'\ tI 5fl1(1 1ry C'ifllpr m15(' il ll c~ li n. 

The ~xpcctc~ va ri " nc~ f l f it is g iv~n by the f r~ul a 

If the fl, ll "'cdti 'ns r'l r c m,ldL (rm l.' stC!b li sh2d Vi'J ri i~nc ~s. the pro:!cisi n f 

the C !I:lp r ·m; sc wi 11 b~ ve r ~ st ir.l{1t cCl . 

3.4. 2. l inear Programmi ng 

The a l) ,' '' ti n pr lb l cm hilS b.;!cn fmul a t rod 3S a llnd r pr .g nning 

pr '1bh:M and then s ' l v~d usi ng lin e~ r ~ l g rith rns ( N r db ttl"n, 1956; 

Dllh:nius, 1957; rla r sha ll Mrt Na utiYl 1, 1980; IIitchc l Mrl a" r~ , 198 1) . 

r", ··ng th'2 w lr ks p r~ s~ nted by tha di ff~nm '1u t h r s . w..: shill I h.! r~ pr.:s.:nt 

th" ., f N ,rdb tten (1956) . 

Th f"' p r loucti 'l n f th~ (!s tifTl l t \. f th l' ll,pul.'J I n t ~ 1 WIll boa 
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ass ci :, t t.:1 with" c st func 1 n C (n 1 • . • . • nd . Tn. qu~l1ty f this 

.~s ti mat~ i 5 o:. x ~ r t!ss\:d by th~ vill r; anc ." Th .: ,,11 C1 I ,n p r bl(:1'l 1 S 

cquiv ~ l cn t t th~ c nstr~ ined mini miz~t i n pr hl L~ 

subj ect t l 

whl! r r' V I i s t h~ vui lnc o;.' c I rr ~Si) nd i ng t ... th~ p r~d~scrib~d qUi\ lity . 

Hen: th2 ('J v ~ r il g e sampl ing ( " st pc r c l ~nent m,ly i\S w\! l1 d pl.nd • n nh . A 

SA'l l I "h ooy perh.1pes c ' rresp nct t " hi gh.: r cpst pcr ., 1 ">f1l!nt th,ln 'I l.v9t! 

. . . . .. . .. (3 .4 . 2. 1) 

TnI' pr lbh:f!I i s t " estinat e p t llt a ls I ught t ·, h~ d 'ne as c h~ap l y as p .. ss ibl e 

subject t I the f (\ ll )Wi ng cnndit; 'OS'. 

h " 1, .. . , l) . . . . . . . ( 3 . 4 . 2 . ~) 

. . , . . . .. . ... . . . (3 . 4 . 2. 1) 

subj l.?ct t I 

L.. N,,( Nh - nh )S2hjYh ~ Vj (j>I ,2 , .. . ,V) ... (3 • • 2 . ~) 

"d I/Nh ~Yh ~ O (h ' 1,2, .. . ,l ) .. .. .. . (3 . . 2.6) 



Thl.! r d n :, (3 . 4.2 . 4 ) t (3. 4 . 2.6) a r ~ lind f in Yh'S 1nll h", nC L }J~p r IJ r1:nL 

1 i nl-.'I r pr o , g r~m:' li ng slut i In t l! chn i qucs C lU 11.1 b, a.,p l1C 1. 

3.4 . 3. Nonli nea r programing 

The ~ 1 1 cat i 'ln pr 1bh :n has b~cn f , rmul~tcd H " n nlinn r pr gr""ing 

pr bh.lll and snlVlJd us ing n lnlin~1r i'l1gl ri thrns (k lk" n. 1963; J<'I'}'1Mth1" , 

1965~ K lkrln and Kh,:, n. 1967; CMtter j .... e . 1968; S ' ·lnd. 1968; Uuddl cst n ~ t 

.!h. 1970; Ar ivA nti s Md "\ f~nj ('. 1971) . 

w 'rks ;J f cs::>ntdc1 by th l) di ffC? r .... nt auth Ir s, W~ Shdll ,lr t 'SLnt thi!t ' f K ,kan 

(1963) , nd K ,k' n 'l nd Kh an (1967) , 

KJk!\n h'\s f ' mu l .ltcr.l t h~ pr " bh:n (IS f 11 JWS: Ld C =,o (n) whir\. C 1s t.h ..: 

t It '" e lst fi nd n = (n l • • •• • nLl " Vl.:ct r f s"!r:lp l l! nur.lbtrs . Th .... 11 clti 'm 

IJ r ,bl cf.l is 

r:1i nimize C : ·""I; (n) 

subj ect t I 

Vj ~ Vj (j=1.2 • . ". r ) 

and n < nh < Hh (h=I. 2 • • ••.• L) 

.",." . . . (3 . , 3 , 1) 

. " ". " . ,, ( 3. 4 , 3. 2) 

. """ " " " . " . ,, ,,( 3. 4 , 3. 3) 

wh er e Mh is a func ti ' n f t he poJ pu l .,t i In nUr.1b ~ r f unit s i n tht.: hth cl)ss 

(d(:p~nding up '1n t he s~mpl fng pr lCI.:du r e userl) . 

If , v ~ct n r n s(\ tisfy ing the (p+2L) c Instr" ints (3.4 . 3 . 2) " nd (3 . .. . 3 . 3) 

exists, we ,,,11 it ", " f~.,s i bl l-' s,oluti In'' . Furth\;; r, if "': fc..,s ibl ~ s lut1 n 

i't 1S l t'li nini Zi"'5 th e ,'bj ~ctiv, ' func t i lO (3 •. 3. 1) is c'lll ..:d - 1 (lIly 

Ip ti mur.1" , The lbj .;ctiv functi .n Cln bl~ trJJnsf rr.lCd t ., c· nv,'. functi 'n 

and thl.! cnnstril i nts "5 lin o.!" r in th~ i r v,1 ri:tbh:s. By th ~r 'pt: rty f 
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c 'nv ..;x funct; tn, if ;, h:"Isibl!. 5 , Iuti , n exis t s , an ;)timun 5 lutl n )15 , 

Lxists . 

Wittlilut 1 ISS " f g..:ncr a l ity. ~ ss um~ th~ ch;o r itcters und'~ r study ·, r .! the 

p" pu l J t h ,n ncrlnS Yj unl1 \? r st r",t H ict1 r and IClI sam.)ling . ld Yj5t 0.:0 un!)i ... s(~d 

I: stin-l t ~ " f Yj which hi\5 the sdr.lp l i ng .... " ri Me .:.! 

Vj = V" ( Jjs t> =L ' hJ ' h 

Uhf? r l..' c"J hj ::: w2h S2hj (h =l ••• • • l; j= 1.2 • . • • • p ) 

, nd 'h = l/nh - 1//lh (h = 1.2 • . . . • L) 

(3 . ~ _ 3 •• ) 

(3.4_3.5) 

(3 . 4 . 3. 6) 

Let Ch b~ th n c 's t .If :.... numc r il.ting a l l t hi: P Chi] r1Cl.:r s In 'I si ngle 5""plI 09 

unit in th·! hth st r "l t um. Th ,: t Iti'll C 1St ' f t he surv .. 'y is 

C ::: Co + r Ch"h (3. 4 . 3 . 7) 

whpr e C I is the ! verh (!,,,c1 c ' st. Usi n!) (3.4 . 3 . 6). {3A.3.7} C,>i n b(.! r l~c1uc\!d 

t o 

Furthe r the hl 1' lw; n() c·,nstra i nt i s -, 15') nc~dl!c1 . 

o < ' h < 1- (1/I 'h) ( 3 . • . 3.8) 

Our tbjective is t , ch .nse "l • • . . • "l. such th l t C i s r.dninuM ( ~ C is 

maxinum) subject t il th~ c'''nstra i nt s Vj .s. Yj . H.'nc t..: w.o' m.1Xinizl: 

subjuct t 1 

L 'hjXh < Vj 

"nd 0.s. xh s. 1-1/ r~h 

j · 1. 2 . .. . . p ) 

h :. 1, 2, . . . ,l) 

(3 . . 3 . 9) 

(3.1 . 3. 10) 

( 1-'-.3 . 11) 
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Th-.; bjCCt lv t' funct; n -#- In (3 . 4 . 3 . 9) is n 'nlin ,.,;~ r ' nd c nYd. :' nf1 h\! 

fl'st.ricti ns (3. 4 .3.1 0 ) "nd (3 . 4 . 3 . 11) "Ir..? lint".'l r i n Xh'S . 1h,:C'JUS·" 

(3 . 4. 3. 9);5 J C mv p. x fUllc t l n. i f !l S lut i ' " x " ( xl •. • .• Xd .!x ists. ~n 

"pti nuf':l s ,lut; n will ~x ist. F r th,,; 5 ' lutl nth i" f 11 ""ing r.t~th 'd was 

ad Ipt l.!d: 

F irm th:! funct ; m 

D;ff~ r~ nti ,' tl.! L ~a r c ; a l1 y with r ..:o s p~ct t Xh ' S (h :: 1 .2 , .. .• L) ",nd "" i • 

fir st f r j=l. ;,nd cquat ~ th t: rLSult s t · zt:: r ;> nd s l1v\! f or).j J nd Xhs ' 

Chl!ck wh~t ho;! r th l:: sC 'b1 1u(;s 5"'"t ; sfy th (: c lnstn;nts (3 . 4 . 3 . 10) ,., nct 

(3 . 1.3 .11). If th~ s e sl t1sfy th:: c. ,ns tr" ints th~y " r ~ f C<'I sib l a 

s·, lut; ns ~nd arc " Is r ti FluP. If th~sc v~ lu es d l n .• t 5] t1 5fy. thlm 

;"I f c.!(c! 'l.S ~b',v~ with j :: 2 t n fin o it s lluti n ;'t nd ;)nd s ",n until ~ n 

'ptir:uJI'l so' lull '," is f lunr:l. Thus, by f) pr , cas .I f tr L1 1 and errl. r, th~ 

n ..; th d i s t " fin d which cdns tr !1 ints a r c irri~ l \! v :Hl t "nd which f1 re 

;)ss,~ nti ;'\ l fi nd thcref,. r e h'\ v ~ tr. h ~ int r ',du cl!d ir. t I thf' ItJj(!ct ive func ti n 

with il ' ''' Wlu ilge multi pl i e r . 

L,1t.:' r in 191)7 K ka n and Kh~n ;1 r e s ~n t ed an "MlytiC i'l l s ' luti n f r the 

pr bl .... il "S f 11 WS' 

f'iI...!gh'cting thl' v (;! ;h~ad C Sl , the ,Ill cati n pr bIen 

(l . U .1 2) 

subj~ct t 

j • 1.2 . .. .. r ) ( 3. 4. 3 . 13) 



(h ·1,2 ..•.• L) . ... . ( 3. U . 16) 

puttlng I/nh • Ih (3 . 4 . 3.12) t ( 3. 4 . 3. 14) r,duc. t 

Thu up pL r limit in th~ l ~s t inlqu~ ljti ~s is definLd f r int~g rdl v~ lues 

f nh' Sino ' thr> v'11ue f Xh be c ,ntin us th ... u:lpc r lir.1it If Xh is ftx u l 

, t m. wh. r c Mis 1'\ p sH ive finite r~ i' l nUMher >1. Thus WI! hi\ .... e 

h = 1,2 • . •.• l) (3. 4 . 3.17) 

Equ " U n (3. 4 .3.15) r e: prl.!s .)nts il. hY~H.: rsurf " c r in l ~ir.lensi ns " nd 

(3.l.3.16) with I?qurdi ty signs M,~ hyp.~ r p l1n,;s f L- l d irK:nsi ns . The 

exis tt:nc ~ 'l nd un;qu ·:mess f th..! s luti n t th ~ 1\ 11 cati n .,r bl l 1'1 .. nd lhtJ 

ltna ly tic,l \ d i rl.2nsi ns f t h,· 5" luti n is g iv ... n by K kan iw1 Kh .l n (1967) . 

F r tht: pr 'co.!dun!s t th .... 5 ,luti n J ls r cfl:r ;.: t th ~ Sltn· rc fcr t:: ncc;ob VP. 

3. 4 . 4 Dynami c Prugramming 

Omul ~ (1985 ) had f ' und .'l, Wi'ly t ,.. th ,,:o 5 lu ti n )f ,, 11 cui n proh.1TI 

thr ugh th.a r USc ·f dync1l:1 i c nr 'gr aMl'li ng. Th~ r r bl o.!M is cl tt " , kt'd by 

, nsid.!ring th(' r' r qcess as i'!: mu lti - st ·"HJI: decisi n pr C~SS thr ugh dynJr.llC 

The (\d Y"nt 'lyt! i s that dYMnic ;Jr gnl'l1ng c"n r.I rI.. ~'''s i ly 

va riab l ~ s). 

Omul e IHd e xprl..! ss l!d th.· 111 ,ca ti n pr bh.n ."s " nultist ·">g dccisl n r> r C .. S5 
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f II ws: 

Find nh ( h = 1,2 .. .. ,L) such th't 

C = c .. +:2 chnh 

is r.lininizen i! nd such thi'l t the s "r.lp lin ~ vilr i ilnCl: f c.1 ch ch~ ri!c t ,", r j (j = 

1.2, .. .• p) is nc n 'r \.! th im <1 sv~c i f i ed t I i:! r ~ nc ~ l eve l Vj . 

Th,' dl>terminClt i ./O f th.: nh c~n be r ~Yl rd~d ~s ' st~y~ pr c ~ss in whic n 

W~ s" ILct n1. units fr im str<1tum 1, "2 units fr m StNtUf.l 2. ~ nd 5 ' n 

untill w:! hi!Vi! s...: l ccterl nL unit s fr" M str rt t ul1 L. 

Mull t ist cJ ge Decisi on M·Klel 

Let the hth st r "ltulil be th~' hth St ;HJL :lnd " h b.: th~ c1..:eisi!O Y" ri i!b l lJ rl: t 

th('1 hth st ;~ge rtt ~<l ch sta g0 h , de ftn ... th i.! 31.1 junt ., f Yari c1 nCI;; f the 

Y~ri"lb l ~s r t. ll1~i nin g t ·. be ,1CC unt i.!d f 'r (fr " Vj) ., ri · r t , tht! s ~1L' ct1 j~ ' f 

nh units as 5 t "l t \. Xjh' Furthe r d ,~ f; n·"" stat ~ xJ.h- l " th.: 1M unt ,f 

Y,l ri ,1 nc(' ' f th~ Y'I ri Jb l ", r~md i n i n<J t bo ;occ unt.! r1 f r, subst:qu..:nt t thl,; 

Thl! SC tW ) St)td l re r l.' l <l t.:d thr u~ h tnt' 

f 11 \4;n ~ st;. t .:! tr<1nsiti ,n funct; ns. 

(3 . ~ . 1.l ) 

• 



Th<.' cst f tho sJJIlp lin:! (j • .:cisi n ~t stlg,' h lS chon _ Sine. c 15 C nst lnl 

it eln DL' dis r ..:9'l r ded. 

-

So luti on by Dy nami c Pr t}gralllll ing 

Firs t r~st(l t L the pr bi en as f -I I \Ws: 

Find nh (h :: 1 . 2 •• •• • l) suctl thnt the ,'bj ::ctiv lo: (c s ) funct; n C is 

mini mized "nd s ubj ect t , the c ns trai nt s . 

L W2hS?hj [1/nh - I/Nhl ~ Vj 

(j ~ 1 .2 •••• • i') 

Stages nf the SI.lut i nn 

i) S·.:rn r ,1 t ..! tht bj cctlVP funet ; lns int stJJ,-, C M,.l /)...:nt5 - funct1 ns f 

i1) Di2c' m~ s r~ t il(; l- dec i s i n v a ri "l bl ~ p r ,bL.r.1 int l pr bllll\s 

Thus "t sta:.!· h. th 

(i nt.! th~ ,~ti rlUP1 samp " • siz ,~ n h such th1t 

f ·r f ~s ibl 

o < 
Nt •. th?t Xh _l is IJr~d i ct\.'d fr r.l (3 .4 .3 . 41) and , in PM tlCul r f (x ) • o . 

Th~ "bv~ cqui'lti os Clr~ s i v(;tj r .,; cursivLly f r st~Jl.S h · 1.2 •. .. • l usin,) 

C)lculus r s iupl ..: s.:cl r ch pr c t!du r ,' s such "' 5 C Millet ,nurk.:r"tl n . 

20 
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CHA Pl'ER 4 

ANALY SI S AND RESULTS FROM THE SURVEY OATA 

4 . 1 Tntr oduct ion 

Wo s hall base our study on th o 1000 f o rme r ' s r o sponsne t o t h o 

33 items whic h ro late to tho att i t ude of farmor ls t 'C ..... T improved 

a gri c ul t ural pract i c e s , e ducat i on , a nd f a rm i n g . Tho first 1 7 i t ems 

we r e o n i mpro v e d a gri cultura l pract i co s . Th o nex t 10 i tems we r e on 

edu ca tion , and t h e las t 6 i tems wor e on fa r mi n g . Bas ed on t h e 

me thods discuss e d in chapt e r s 2 a nd 3, t h o s urvey havo boo n analy­

sod and pres ented , For c onv c n o e n c e we have a d o p t e d t ho ro l l o v ing 

s ymbo l s : 

All a r e att i t udes t o ward ••• • 

X 1 = Us i ng f'ert il inzers fo r fa rming to!'r 

X
2 

= Us ing f o r t iliz 6rs fo r fa rmin g wh eat 

X3 = Us in g :rvrtil i'Zor~ f o r f a rming chick- p e a 

X4 = Us i ng f e r ti liz e r s fo r fo rming o t h e rs 

Xs = Us ing ins ect ic i d e s , p e stic i d e s , and wo edic i dos fo r f a rming 

t e f' t' 

X6 = Us i ng i ns e ct i cides , p est i cides , a nd weed i c ide s ror farmi ng 

wheat 

= Using i n s o c t icide s , p e st i c i d es , and weedicid o s for rn t ming 

c l1 i ck- pea 

Xa = Us i n e insoctic i dso , p e sticides , nnd wood i c idee f o r f'a rming 

= X9 
x,o = 
x" = 
X, 2 = 

X' J = 
X, 4 = 

others 

Us ing impro v ed ma chines f'o r h a r v est ing c e r oa l c r op s 

S toring e x ces s p r odu ce i n ' mproved bins 

Adop i o n ,{t n e w hig h zio ld v Qri e t i es o f t e ff 

Ad ~n t i on of now h i gh z i e ld v ari e ti es or wh oat 

Ado Qt i on o f' n ow h i g h z i old varie t i es or c hick - p oa 

Ad o p t ion o f new h i gh vari e ties o f oth e r s 



X15 = 

X16 = 

::t17 = 

X18 = 
X19 = 
X20 = 
X2 1 = 
X22 = 

X23 = 
X24 = 
X25 = 
X26 = 
X27 = 

X28 = 
X29 = 
X

30 = 

28 

.\doption of better ma r keting p r acticos - by polythcno 

packets 

Adop tion of botter marke ting practicos- distant botter 

markot 

Adoption of' better marke t i n g practices- .staring Bnd 

marketing wh en ?rice goes up . 

Agricultural edu cat ion g iven by H . O.A 

Parti c ipation in agricultural e ducation give n by M. O . A 

Sat i sfact ion in the agricultu ral educa t i on 

The int e ntion to practice the odu c a t i on r oceive d 

Children ' s agricultural educatio n in agricultural 

schoo l s or Universi t i es 

The opening of agricu l t u ra l schools in tho country 

Sending childron to conventiona l schools 

Education of fa rmers in agricultur al oducation 

Education~~f farm e r s in gen e r al educntion 

The e xtent of s a tisfaction that agricultural educa t i on 

is helping in the ?ro f'ession 

The work o s a farm e r 

Sulf- s1ffi cien cy by the agricul tura l products 

Cu l t ivation of vege t ab l e , plantation , and ornamental 

crops . 

X3 1 = Ado p t ion of mixe d f arming 

X32 = I n come in the general farmin g 

X
JJ 

= Income in t h o anima l husbandary . 

M. O. A = Hinistry of' Agriculture . 

I 

E 

F 

= 

= 
= 

Improved agricultura l practices . 

Education 

Farming 



-

4 . 2 Preliminary Est imn tion of' Vnr!.!!.!!£....!~~~~.!. 

From the pilot sample suroy "" 0 had first ostimatod tho 

stratum means a n d varinnces nnd h~d takon a totel sample size 

of 1000 of which 540 , ) 10 and 1 50 woro allocated to stat. ',2 

Bnd J res pectivo l y based on compromiso allocation . Then the 

main BOrvOY "" as conductod and n bettor stimate 'of tho moons 

and sta$ .dard devications v or o obtained basod onLikort (unw ­

oightod) scale scor es . Th o following result s 98ro btaninod . 

From the ma i n survey . 

Table 4 . 2 .1 

Cho r actors 

I E F 
--- --

Stratum Nb Yh 
I 

Sh 
I Y~ Sh 

E 
Y,,>- Sh 

F ---
475 1 72 .1 5 9 . 6909 45 . 92 8 . 4329 23 . 46 7 . 3149 

2 5127 63 . 54 4 . 7138 44 . 68 4 . 0209 2) . 61 5. 3182 

3 3124 63 . 79 3 . 1776 42 . 31 2 . 97 13 25 . 09 2 .0593 
------

Y.jst 13002 66 . 75 44 . 56 23 . 91 
------------

Table 4 . 2 . 2 
w2 2 

a hj = Sh j h 

-------------------------------- - ---------
h 

j 

I 

E 

F 

1 

12 . 539 

9 . 475 

7 • l l~4 

2 3 

------------_._-

0 . 510 

0 . 245 



-

J 

4 . 3 Eetimation of F~ctor Laadines ,-1B£nt1ftcRtlon oct 

Interpretation of Factors 

Tho data matrix obt a ined from the main survey vas of order 

1000 formers by JJ items of wh om tho firet 17 itoms v ere on 

improved agricultural practices (charo tctorI) , tho next 10 itoms 

on education (character E ) , and t ho last 6 itoms on farming (~ a ~ 

(charactor F) : By tho use of P- stat computer packagos factor· 

analysis were performed for each character in each stratum sop-

srate ly . From t h o analysis , the latent factoT s , f~ctor loadings 

and the communal i t i es wero obtained for each character in oach 

stratum . Tho next l ogical step is to relate the latent rae o r s 

to tho origi nally obsorved r esponsos by e xamining ho pattern and 

magnitudes of the loadings . From tho examination of the factor 
• loadings in the initial solution , Factor idontificationis fo und 

to be difficult . Some fectors are bi- polar, i . c . , they load 

positively on some items and negatively on others . 8ually the 

interpretation of the bi- polar factor is not readily apparent and 

hence a need For a factor so lu tion , that makes Interpretation 

easier . Thus t h e next step is to rotate tho acis to get 8 simp~ 

ler and/or moro easi ly inte rprotable solution . Hence we have 

adop tod a vRrimax (orthogonal) rotation that simplifies identif. 

ication of t h o comm on facto rs . The resul ts arc ~ivon through 

t h e nino t a bles t i von in a p pcndes C. 

* The ini t ial so lu t ions ore g iven i n Appondox B. 
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b-1s,,: . n th ~ t ·~b l s ~b 'VI (T 1D l \; .. . 3.1 t 4 . 3 . 9) , ssibl 

(i) f · r iflJ, r v 'r! 1'lri cui tur" I pr"ct ic s (Ctnnct r J) 

T'bic " . 3.10 

St r "tull 1 

--- --------------- ---------- ---- -- ----------------------------- ------------
F~ct ,r i!'ntif i c,'in ~s .. tt1tur::~ 

--- -- ----- -- ----------------- -------- --------------------------------------
\ 

2 

in,lr v' '1 '1 ·1' 11 ti '5 ~ll<1 l npr V ... ll 

Ifr"llcrps 

.,1 ~ nt ,l r t,.cti 'n '" I su r ~ f r 

n in r cr IS ,'" I 'iSllnt I). tt .. r 

l1~rk,-t 

----------------- -------- ---------------- ---- ------------------------------
3 

----------------- ---------------- ----------- -- -----------------------------
4 r l'nt pr t :Ct l n nv~sur .. s f'r 

n -1 j r cr ;IS 'nr1 i npr v 

h'l rv...s t rs 

----------------------------- ---- ---------------------------------- ------
5 t rtiliz~rs us fIr 'J r tr jlS 

--------------------- ------- ----------------------------------- --- ------ • 
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<il f r inll r ' v •. U -19 rlcultur :o l ~ r~ c ted (Chdr 'c t r I) 

T,bh· ~ . 3 .1 

Strll tun 1 

----------- -- ---------- ------------------------------------- ----------
F.1 Ct r Gr 'up ; L ~MS idt.ntiflcilt1 n 'S lttitur1.~ 

t ".n rd .• . . 

------------- -- -- -------- -------- --- --------------------- ------ ------ ------
1 11,pr v!11 VMl,·t L·s tnd i lJr v d 

If r ~ 11 cr'~s 

---- --- --------- -- ---- -------------- ------ ---------- -----------------------
2 j\ 1·1nt pr tl ct i n* n...·asufl.:s f r 

'lin r cr ps In·i distAnt ~ tt·:r 

n . .,rko.;t 

---- ---- ------ ------- --------- -------- -------- ---------------------- -------
3 o in r ".Jricul Uf'll 1nn v,t; ns 

---- ---- -- --- --------- ------------ ------------------ --- -- ----- ---------- ---
:1 11nt ,'r, 'C li n I'll' 'su r s f r 

rvj r c r i'S ~ n d lMllr v d 

h;o.rv!st r s 

------ --------- ---------- -- ------ --- --- ------- ------ ---------------------
5 fdliliZt. r s us f r rnj·r cr ps 



)) 

Stn tun ') 

f -1Ct r 
I dc ntlflC .l ti n <1 S 

i\ ttltUtl . t" .,nrd 

--------------- ------------ ---- ------ ---- ------ ---------- ------- -----------

1 
f l! rti 1 i z .... r s us\. i" nd p l'nt 

I" t" eti n r.ll'l'Is ur o.! s f · r !':l in r 

-------------------- -------- ----- ------------ ----- --- ---------------------

z 
inr r y ., j Ylriti S If cr ';'5 .'\ nd 

inpr vc~ h~rv~s t rs 

-------- -- ----------------------- ---------------------------------- --------
f t ef f, 

3 x.x .x,x 

------------------- --------------------------------------------------------

pf t .:::cti n m.':'Isurd f r wh"1t 

5 
tdt jl f t ..:ct 1 ,n r,1 '1sur,'s 

--------------------------------- -- ----------------------------------------
f r til1Z\. rs u" f r to.!ff 

'1 
_____________ _ _ ww _______ ___ _______ __ __________________ ---------------------



3. 

T101<.: .1.3 . 3 

St r ;"J. tur.l 3 

---------------- -------------- ------ ---------------------------------------
F"et r Gr up..:cl 1 t • .1:lS lci ... ntlfici'lti n H IIl tltu1 

t ' "ar1 

--- ----- --- ------------------ --- ----- -------- -------------- ---------------
I x, x. X, X, X, X, X • inpr .iVec1 dg rl cu ltunl , r !lctic··c; 

io y-n..r ,l l 

----- --- --- -------------------- -------------- -------------------------- ----
2 x, x, x pl;>nt pr . t dti -n O\!i\ surc sf r 

oin r cr 1'5 Anti r1ist-lnt b~ttd 

IlJ rk. <.!t 

------------ ---- ------ ------------ --------------------.------ -- --- ---------
x, x, x ...,h ..!.,t ;-t r ' t ct inn "sur.s ,l no 

impr v\:d V1 rhti ~s f wh<.!~ t 

------------ ---- --------- --------- -------- --- ---- -------- ------------------
x. x 

5 x. x 

L. rtiliz r s us 

IJ r ' t \!ct i n n. 'sur, s f r l ff 

f l rtl1iz" rs us. f r (:lin· r cr ['IS 

't n e! in jlf v d l'I'rk\.:tin~by 

~l .1yth,:I1 • • c\: lS 

----------------- ------- ------ --- -- ------------------ ----------------------
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( i i) Edutl ti n ( Ch ~ r l ct b r E) 

T·,bl ' 4 . 3.~ 

St n tum 1 

------ ----- --------- --- -- ----------------- --- ------------------- -- -- ---- --
Filict r i C1 llnt i f i c It i n '\s :ott i tude 

t wilrd . • . • 

------------- -- ------ -- ----------- ---- ---------------- ._----- --------- -----
1 x, x, x, x "Jricultur '" 

'.J 1 y-.!n tly ,~lJ" 

t1UCHl n 

---- -------- ----- ------------------------------------------ --------- -------
2 

3 

x x, 

x x 

x, x ~ 1 r i c u 1 t u r • n d 

c nv\,;ntl 11 ", 1 ( due Iti n in 

J I..:n...: n 1 

----- ----------------- -- -- --- ----------------------- --.---------------- ---



] 6 

Str.ltUr:1 2 

fi r ,Uf; d i t c.n i d0nti f ic ~ ti n ~ s ~ t t itud t w,rd .. . 

------------------------.-------------------------------- --------------- ---
x, x, x , x ltJ ri cu lt un l lt1 t1 Cil ti n '] i lll!n by MOI\ 

----- ---- ---------- ---.--------- ---------------------------------- -------- -
2 x, x, x, x .... duc" t ; n i n ~t, n r .l l 

------------------ ------------- ------- -------------------------------------
3 x, , fun. r s ~dun t 1 ·n 

------ ---- ---------- ----------------------------------------------- --------
T1bl c' ~ . 3 . 6 

St r ,Hum 3 

----------- ------------------------- --- ---------------- --------------------
F c t r Gr up\;'d ; t .:m i dentif iC-Hi nl S 1t i t ud~ t -,wl'l r tl • •• 

-------- -------------- ---------- ------ ----- -- ------ ------------ ------------
1 x, x, x , ;~tJ ric u l t Uf11 I:::duC i' t i n Cj 1v\. n by HO., ·,nd 

it s ntls f ,"Ictin i n CCu pUl n 

--------- ------------------------------------------------------------ ----
2 X J x, x , w i d,. s p r \~<"~ ' f ,rlcultur" l sch 15 ~nd 

chi Idr t ns 1uc " l l n 

-- -- ------------------- ----------------- -- -- ---------- ------------------ ---
3 x x, 
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!Jl n ... r ~\ ~dUC."tl n f tho t n f!t 

. ------------ ------ -- ----------------------------------------- -------------

(1;i) F~ rr.lin<j (ch;tr.)cto.! r F) 

r .blo 4 . 3. 7 

Str L'I tun 1 

-- ---------------- ------------------------------------- ------- ------ ---
(.let r !"r ,up i t el:lS 

---------------- ---------------- ------- --- ----------------------- ----- -----
1 x x x x x 

-------------------------------- ----------------------.-------- ------------
2 cultiv ... ti" r cr '5 th..: r tn·)n 

cL!r ... 11 cr i'S insCCtlrlty 

----------------------- --------- --- ---------- ----------------- --- ----------

T~hl ..! '1.3 . A 

Stntur.l 2 

--- ------ --------------- --------------- ------- --------- --------- -----------
fClet - r ld •. nt iflCl'lt i n ,H H ltu1 \ 

t lW1 r d .. . 

------------ -- ---- --- -------- --- --------------------- --------- ------------
x x x x x flrnin:J 1nlli.:curity 

----------- ------------------------ --------------- -- -------------------- ---
2 X29 

Sl!l f - sufflel -ney by th t 

,..:r lcultunl pr ,tucts 

------------------------------- ------------------- -- -----------------------



Str"tum 3 

Gr ul-!ed iter.! I d l.!ntifiCHi n 

t I/'l r rt 

15 "ttitude 

-- ----- ---- ------- --------------------------- ----- ------ ------- -- -- ------- -
1 x x x 19 ri cultur ~ 1 inc n 

--------- ---------------------------------------- ---------------- --- --- --- -
1 x x 

---------------------- ----------------------------- -- ----------------- -----
3 x 'r 

----------------------- ----- ----------- --- ------ -- --------- ---------- -----
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4.11. Cons tructing Filct(l f sca les 

In this scethn f,'\ct ' r SC r~s. which indie lt, HI. rd}ltiY, , 'sal n f 

\!.,ch f 'l rrMf in th:,t f'tet ' r , i'lr{~ lht'tin 'd 1S f 11 loiS . C nsid r tho "ct r 

1 I',rl in gs in T" hl p 1.3 .9 as an px .,m;l l l~ . Ij.! hHI! SI'l n th,'t it •. ns x"\) , x32 . ln'l 

x33 l r ..: int l'nd ..:o t m.:oi'tsur", lttltud.~ t AI·o r I 'Iu r1cultur.,1 inc '1:1 ... x3U lind x31 

~r. int 'ndi~rl t r.l,::~su r i1 ttitud ~· t i wl r 'Js '1 •. n. nl flminu. ~no1 X26 1s 

T SC~ 1 ~ 

(r:lo;:'i1sur..:) lch ' f th~ 1000 f :t n:1.!r s c"1 n ~ th ... s.: chi" ns i os lot .,; "'d pt th\.. 

f 11 w1nU , r c ... ,1u l' ~ . C nsi d..: r th.: f fl rr.lpr wh r..;S~1 nridl <1S i ... ,:n 0 .. 1'"" n 

lt ~ns c nc.: rning th~ chl r 'c t ~ r fi1rnin ~ . 

T"h l r· 4 . 4. 1 

ObSi r V..:d r l..'Sp mSI! scnrc f r f'lr~r I , in str"tUlil 3 

- ~- - --- --- -- -- ---------------- - ---- - --------- -- -- ---------------- -- -------. 

Qu..!st i n 

--------------------- --------------- -------
x2P 

x2~ 

x3U 

x31 

x3, 

x33 

Obs ... rvcd rdl' nsl. 

-- ------ -------- -------- --_. ----
5 

2 

1 

5 

5 

1 

------- ---- --- ------------- -------- -------------------------- ------- -- --- --



, n 

T c Jnl'ut ~ this flfl:l~ r's t \ t~1 sc r · f r f~ct r I.... flrH r v ... rs. the 

n.'J"'tlVo.; 1 'Idinr1s (If ,l ny) f ' r th<! 1,"' r J' '~d ln,;s ,"' nlll'\o\k 'CljUSl nts r 

th,~ !lSI rv~d rdp' :nsl.S wit h c r .. sp nrli n J nl".!.lClt i Vo.: (11 nus. Th •. n lh 1 s t t 

scr. f r foc t .r 1 is l.716B43(2) + . 773062(5) + .193615(4) n • 2 . 82'~ 

ind1cHing an cl lm st n~utr(l l a VeraU'> 'l ttitu de t wlrd th .. .l~ riCl.l un1 

Inc flt' . Sini);)r ci'l1culi'l ti ·ns ~ i\l ..:! us th .. t ,t,1 sc r .;:s f r ".~ch f rrnt!r In 

t!,1Ch slr .... tUl I'I f r t:!'l ch ch 'l r act '-" r Hhich ;:! r lJ 1J1vt:n In ,.pjlcndh 0 
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q . 5 'R('Ieu l ts obtained Fr o m th o Factor ~-lee 

BAe ed on t h e f a ctor ec a le e ooree ( e 8a ' ~prond l x D) or the P armo r e 

i n e a oh e tr_ t um fo r e a oh oh "r e c t or th e fo lloving r ee ul t a _ro obe. 1nod . 

'tobl c h . 5. , 

Avoro~ To t . l S o ore. e n d pnro e n t af FOl~or. wi t h Favourabl e 

At t i t ud o Towo r d t h o LAren t Fa o t ore on Chor.o t orI . 

- Ii , , Ii !!3 is S P • • • •• 
Latent average interpretat i o n " of fnrmer~ lInt-.g 

str atum( 1) Factor total fav ". -rablo attitud 

(2 ) .score ( 1 ) fo r ( 1) fo r 2 

1 3 . 33 19 Not far f r om neutre 1 61 . 2 

2 3 . 3207 Not far f r om neutral 65 . 8 

1 3 2 . 7756 almost neutr al 7 . 9 
4 2 . 8483 a lmost neutral n on 

5 3 . 9785 str on g a greement 97 . 4 

1 2 . 1997 strong dis aeroement none 

2 2of T31 a l most noutr"\l nono 

3 2 . 3698 str ong d i s agree me nt non o 

4 3 . 3933 not far from no u tral 70 

5 1, . 067) strong agro e ment 96 

6 5 V Ol'Y st r ong ngroom nt 100 

1 . 2 . 0922 str ong d i sagreement nono 

2 1 . 3740 v a ry str ong d i sagro l ont no no 

3 3 2 .'1694 almost neutral none 

4 1 . 8284 stron g agreement 100 

5 2 . 6493 a lmost nou trnl non 



Tabl e 4 . 52 

Avorftge Total Scor os and P('rcont o f F,.nnere wi h f"avourabl 

Attitudo TO""ard th o Lat e nt Factors on Chnrac o r E . 

Latent aver age i nte rprotat i o n '" of f'annore hav ing 
strAtum Factor t o ta l fo r ( 1) fav oura ble attl ud. 

( I ) (2) scoro ( 3) ['or (2) 

3 . 994 5 str ong agreeme n t 89 . 5 
2 3 . 0432 not f ar- f r om nou t ra l nono 

3 3 . 8177 st r ong a greeme n t 81. 6 

- --- ----
I 3 . 9610 str ong a greemont 86 . 7 

2 2 2 . 6162 almos t n ou t r a l nono 

3 3 . "93 not hr f'rom neu ral 11 . 3 

- --- - - ---
I 3 . 45 10 stron g agr eemont 71. 4 
2 3 · 0960 not far from n e u t r al 28 . 6 

J 2 . 6079 almost noutrAl no no nono 

--------------------------
Table 4 . 53 

J\v ornge Total Scor e s a nd Porce n t of Farm rs with Fav ourablo 

Att i tude To~nrd t h e La t e n t Factor s o n ch a r acter F . 

--- -------
Latent avor age into r pr etat i on 'I of fennOT!! having 

s tratum Factor total fo r ( 3) hav otlTable a ti tud e 

(1) ( 2) scor o ( 2 ) fo r (2 ) - - ---
I 1. 39 I 4 very strong d i salfT' . nono 

2 I . 5376 strong disagreomen t nono 

- - -------
I 1. 3958 vary stron d i sogr . nono 

2 
neu tral 16 . 7 2 2 . 881.6 almost 

I 2 . 94 13 almost n eutral 14 . J 

1 2 2 . 9704 a lmost neutrol 14 . ) 

J 4 . 5373 vory strong f\gr emant 100 



From tho abo \"o tabl ('! s , ,",'0 observo t.hat thoro is 8 stronp 

favourablo ntt i t u d to ward the ueD o f fortili? rs and plant 

protection measuros (i . e . , p ost i cidos , herbi cidos f 0 te . FoT' the 

major cro p s ( tEd'!' a n d 'Wh eat ) u nl i ·ko t h o mi no r crop~ (chick p a 

and othors) . But the r e 1 s no !'~vourabl o attitude toward the 

ado p tion of n e w v a ri e t i e s of crop~ and oth e r improv od agricul­

tural pract ice s ( l i k e tho u se of' i mpro v od b i ne f impro \'ed ha rv-

estors , etc . ) . On th e oth e r h and t h e r e i s a st r on". favo u rable 

attitude towers t ho agricul t ura l oducati on (as d monstration 

trials) giv e n by tho H. O. A. i n whic h abou t 90~ , 82;' , and 7 t" of' 

tho farmors i n s t r a t um 1 , 2 , a nd J strongly a pprov e of it r esp ec­

tivoly . Un like g t r atum 2 a nd 3 , 82~ o f the farmers 1n strfttum 1 

strongly a ppro v e of farm e r s 1 educa tion ( both agricultural and " 

others) in gen e r a l . Ex cep t a smfll l pro po r t ion of' fa r mors wh i ch 

appro~of' tho o pfmin g o .f agricu ltural s chools in the country ftnd 

chi ldern l ~ educat i on i n str a tum J , t h e gan r al a ttitudo or farrr~ 

ers tOlo.'ards t h e p r o lif'e ra t i on of' a (Ti c ul tu r a l schools nnd child­

ron 1 S oduca t ion 'i s on the ave r age , n e u t r Al . Further ther is 8 

vory strong .fa v ourabl e at tit ude towa rd s goneral .fe r rr 1ng i n stro t­

urns , and 2 un like t h o a v erago neu t r a l att itude towards fo rming 

in ~ tratum J . I n _ I I t h e str at t h e r o is a v o r y strong f'eoo urabl e 

attitude towards Ca r min e- a s a n o c c u p e i o n . 

4 . 6 Appl i c~tio . o f' th-e Di f'.f i r ent ~l o thod~ __ of2112.E.!!.!g.!l. 

In tho sampl e allo c a t i on probl om th o c h a r actor s are atti ud a 

towards improv od a gricu l t ural pr ac tices (I) , edu cB tion (E) , Bnd 

fArming (F) . F:Lrst wo c on s i der i n f'o rmeti on R'iven in Tablo 4 . 4 . 

and 4 . 2 . 2 of' sect i o n 4 . 2 . wo base Our sar l v oa on tho alloc a tiona 

techniquos , com'prome se , l inoar , nonl i n of\r , ftnd dynamic programm­

ing techniques , dis c u s s e d i n chapto r III . We take all S, 1 1'1 

(h = 1, 2 , 3} as constan ts . 



1. (, Application to Uml~iqhted I ,H:~Tt C;ca I f' S~orc~ 

1) !.inear Proararnrnin('f '5o l ution 

The linear prot;raJTImi na tr-chniqll'1:, t het o f 

Nor dbotten (1~56) , giv~n in Chapter It I, h~3 no 

o ractica l relevance i r this sur vey . The c~~t 

function definl~d is rather v('ry snoci .... l lln1 ~annot 

be applied , e~'(".o ciallY I in this }~ind of rt tt i tu·1c 

sur veys . The cos t. funct i on by ~lo r~bolt.f. n "'o£: u ~ s 

t he p3raIfl0.ters b
n 

tc r(> non positive which i ff·nlles 

a t l east one b
h 

is J"\30atl v"' "'I'ld hemc .! 

L - 1 
E bhn, < n fo llml5 . Rut this, i n t urn , 

h=l .1 

iMPlies 
T~ . - 1 

c - t 0 ... n}- ~ 
h=l I 1 

c > C o 

which indicilta total co~t (' i .. l r fl s t'}3-!"! Co Hence 

s uch an ideal co~t fur.c tion 1s far fr.o~ r~ality 

un l ess t~p puroose is t o s~ow that th~ re 1~ a w~y 

to for Mulate the a l location nroblcrn ItS a 1 1n.~ ftr 

p r o qrafl'.rnlnc: t echniq ue . 

ii ) Nonli nea r rroqrro. i ng ~olutions· 

Yokan 1s (196 3) a llocation n r o l {l." i s t o (inr o r-

ina C ) , maxi mize 
o 

s ub jf'ct to 

(4. 6 .1.11 



12 . 539 "1 + 3 ~r.~ • :>"':-"2 + ( . . 583"3 < L . qrp, (' . 6 . 1.1) -
9 . 475x 1 + 2 . 514x"l + r . 51r"3 , 1.2Q? ( • . t . . 3) 

7 . 144"1 + 4 . 'SQx2 + C . 211r: x ) < O. )72 ( l.~ . J . n -

O~Xl! 0 . 99 97895, "!X2! U. qQnSOS , O!X 1! O. 9Q967QQ 
( ~ . ,:; . 1.'5) 

Applying thg rnE:~thGcl aClooted in Chao e r III wl' found 

).= _ 199 . !3J020tl , Xl =0 . 02,.2 76041 , X2:!:: O . 'l))~o22):i! '\f1(\ 

x) = O. lIJ27 f)Sl' 1 wh i ch gives the Ort i rnur:l f'ilfl'lP P. nurb ... rs 

n
1 

= 38, n
2 

= )0 and n) = 7 "lith a total !'l8r'1:'lle si:' of 

75 fa rmers . 

Further aoolyinCl t he ;; f'l.alytical solution method dcvtl l oped 

bv 1(okan and Yh an (19 67) to th alloca t ion probl. rr\ 

3 
minl!1lizt.. L C. n 

h=l ~n h 

subj ct to the ",hove constraints , we founo the "'ollO''''i~t'I 

results . ~y l:a\c. iI1CT the U,=,-;-l~~r confi~f! l"' C'1 limlt~ ns 

. 05Y · t 2 
v)' :=[ tiS .] , (j=1,2,1 . . , ) WP 

1. . 6 
hAY 

k 3 ah ·/ i = Vj + h; l ~ Nh wt i ch o')VC ~:1-2 , t) 11, k~=1.295 

anC!. k)= 0 . 374 . Thus we have 

i'Z 1 2 3 

J . 237 . 86Q 5.01'17 

r . 137 . 515 2 . 511 

F . 052 . 085 1. 5"'8 



Th '" first row strictly dOlninatpR the others . f-' re-

our set contains only (E, F). "'(' xt 11:" or'U"'\ute th ~ 1, "!Jl cost 

a110caticns for diffe rent ch~ractc rs . Costs ar~ con~tan In 

our s urv; y . Th~rcfore woz corr'putt> the ouanti i '16 

H~n .... e thE: l eas t cost. allocations are oivcn belo-..... t 

I~ast Cost Al l ocations 

~ h 11 
~ 

F 13 

J' 3B 

2 3 

7 3 

30 7 

Total 

23 

75 

The total sa~plc SiZ0 '5 ~axi~~ fo j l = ? This 

solution satisfies the othEr r enuirernn s a l~o . H~nc~ the 

o~ti~urn a llocations arc t~os~ corresnonrllnn to ;~F, that is 

n l =30, n?=30 , and ")=7 wh ich a r e the s~ as ~o~anI3 solu­

tion showino th~ di "'fer:mce 1s only in the way 'lC?Y ~r· 

solved. 

lii) Dynamic Proqraw~ing solut ion 

'l'he allocation probl p.lT'. , by Or1u1c (1985), is to h.o!1"~10 

th~ oroble~ a s a ~ultlstagc decision process . The d_cls1on 

prohlc'm at ~tane h (s tr :;ltUJ!'l h) is to find nh suc:t th .. t 

wl)ere f 0 (:{iO' ~o ' Xopo) = . , and h "" 1 , 2 , 3 

Wu solven th~ thrc ~1uaticn9 s ~tpd bv (1) r cur Jvely 



by co;no! .:.. t e e nW" :o. ratlon mctJlod . toTe s o t X ., 9M , 1 202 . 13- .. • 'JJ, "'-3- ' , 

nnl' X
F3 

= 0 . 372 rtnd f.or all feas ihle va!\YI:, of n?! 

W~ comr utc d ~3 as fo llows : 

wh rc 1 
if"'l 

2 

, ;-I ,F,F 

X 
_v ",25 2 (1 1 ) 2 2 (1 l. 

'1'.r")- ' 3 " -- - - W2S'2 -- - I, J J ]jn) 3 ) ' "2 1'1 2 

for a ll 
i = I , E. F . 

Th !;olutions are found to b\~ n 1=3A , " 2'",21), and "1,-7 with 

~ sliq~t d i fc rn~ fro~ th~ nonl l np.a r s aMOlc n~r nlloc a-

tions. 

ivi Solution by COr:1or o'ni.:::e Al loc(\tion 

'T'h,' in(livi~ual chara cta rst i c allocations at ('iv r: 

0ntimuro n
h 

for ~ach characte r 

in e ach stratum (0=7 5) 

~ I " F 

1 43 .; 3 38 

2 23 22 30 

3 9 10 7 

Hor e: ":or the puroose of coroari '3on , ,ro consl~ r co:"'"')ro­

ml~ .• n l l oca tion by a v<:! r ::l.ging the- s tratum 8"",n11"1' f r "\c 10n8 
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ov_r th individua l c h a r :1ctO-' r stic " l loea ion" , rio! 1I1tinly 

by t:ok;m 's (19"3) t o t a l 9'lJ':'olr-- siz(> (1. ~ . 15) IUI\1 to tha 

of oDti~~ alloca 10n b~s~d on convPY pron raMm1n~ t chnl~~ . 

By so dolo we f o und t"~ o":>tllt1Uf'1 al l oea 10n sol utions a9 

1. 6 . 2 APFli ca tion to \v:d gl1t~d Likr r t Sca l (' $coruB 

H\~rl. we h,:w c ad ooted a n.Jw t e c h ni'1u(' t o nnt b tt r 

scor~s for t ho Ll kp. r t Sca l e s in orne r to ove r eo sar. of 

t~ disa~vantaqes of Likert ~ca li n" tcchn iqu~ discuss d 1n 

Chn ,tc r II . tlC' t ook hi"'h facto r l eadi nf"s 11;9 W:l1 nht to I1 lch 

it, rn for each chara cte r 'l.nd thrn anr li~d thf' Li1t 1 rt IIJcallno 

~clmiouc . In other wor ds \'1-= took t he SUI" of th fi1cto r 

se;"l, scor e s on al l t h o l a t e nt f actor o; for r>(ten it '"" . The 

follO\.,ina in f o r f"lat i on i s obtai'1('c 

TAb l e 1 . 6 . 1 : Fstittta t n "'1an~ ann !=lh 19 

Characte r 

I F • 
~trD.tum Ylh 5 I h YZh 5 ph Y"" 

• " Ph 

1 16 . 2 71 2 . 2C 1059 3 10.··15 1. 1 ~~8333 ~ . 955 ·1<52068 

2 1 9 . 66 1 . foP72 1 SF () . ~n4 . 870 4726 " . '~q • 5P6?8~) 

3 12 . 6.0 1. 2U4092 9 . 155 1.693.'10 10 . • Sf) . 79 1268 

Yjst 1(. . 748 10 . 104 5 . • 8' 

. 050{ 2 1 2 
Vr[ j,t J . 1825 • '6fo4 

1 . 96 



Tablr 1 . 6 . ' · a j h- ,i~2 
h jh 

h 1 , 3 
j 

I . 6469 . 0713 . n890 

F . 1818 . 117" . 1651 

F .0782 . O ~36 . n 3"5 

Based on the above tahles , si~ilar calculation s as in 

~ection 1 . 6 . 1, the followino opti~u~ samnl~ nu~c rG fo r each 

s tratur' a re foun 

c; tratur Ooti l"'lu1" Total 

solution Method by 1 2 3 ';5r?1~ 

l(okan (1963 11 Q 1 n 

Yokan and Kha., (19'" ) 11 9 1 ' 1 

Orlule (1985) 11 9 1 21 

Corrr:lrOrniR e 12 Q 1 n 

1. 7 C01'C1rMrati ve S tudy of the ,'e t hods 

~woirical corma risons of thf> ~thocls \ ,111 h Qi V(! n based 

on the resul t s foun~ 1n subse ctions 1 . ~ . 1 ann 1. 6 . 2. ror the 

ourpose , th P. variance~ of t he estima cd ~ana rp. ni ~n be low 



rerl ; . 7. 1: variances of th·, Es ll"at,..d "oan"l aeed the 

"'eiryhtcd Lil(ert reale Scores 

C h a r " c t e r "'ota l 

so lution Te chniq ue I 0 P !; rt')l-

" on linear p roorarwlnq . 0793 . 0532 . ~1~2 21 

~nam.tc n roq ramJ'l'lino . 7cn . 0532 . 0132 n 

Compromi se . 0 75 4 . 0534 . ~184· ' 7 

Trili l e " . 7 . 2: Vrt rianccs of the Es tiTT'i\ ct "cans "aac <' U" thP 

Unwclahte~ Li kert Sca l e Scores 

(' h a r il C t c r 'fota l 

elution Tec hn i q ue I r F dryl 

r1on lin.:!a r proO' ram~in l1' . 5219 . 4034 • ) <72 75 

Dyn3mic n roorawming . 5"8~ . 406'- · )7' 2 7 

Comoromiso . 5~5 3 . )851 · )7 5Q' 

For a ll cha r acte r s t.!'w vari ances of thC' ~8tlYT1at.d !"'Cans 

1.r(' high ly ef ficient in case of c wci('lhtc~ '.lk r t caIn 

scorns than the llnwe iqhted ones . r'o reove r tho co .. t nr! 

t otal aarrn!o nutnber ar.2 T.cd \1c.. ... ~ . In thC" Cl'IS(" of hf' unwciah-

t ~d Like rt 5cale sco r0s, dynamic nrooranminn I chni1~ 1a 

sliqhtly l ess e f fic i e nt than the non line r o roara~ina t.cch­

nt'!U::" b ut cq uilily cfflcit:n t in the HC"iC'lt\ t" cd 0fI ~8 . ("OI"'T'r~l~Q 

".111oc~t1on, based on thf' sar.'(~ to al sa.rmle 5iz C8 t.he 00 lit' 1 

convex n roar£lm:nin a il lloc~tion, sati~f1"'''J thQ v r1 ~c !Ii II ci-

f1~t' for characters I and ... in both CQ~CC; . In ~y CI' ... n 

~Violatcs the varian~~ r estriction . 



non l in'Jar p rooratllJTlinq solut.ions a re far hctt!tr 11 I1ft.. of 

~fficiencies and fulfillm~nt of variance r~s r ic ion con~i­

t ion5 . Cynamic proQr a . nn, in both cas~s . n~v r d8ults 

slwil'lr to those obtain8d by usinq oth .... r ~t"'o.,s (,-:xo..,t 

the lin~a r p rogra~inq) an~ did not viol ate any vo rianc~ 

r es triction . ~he arvanta0G of clvna~ic or onramminq 1s tho 

i t can handle o~ ti~lzation nrorle~s involvena s vrral 8 t rat~ 

3-nd/or cha r acte rs . Tl1us for COIf'o l cx srunnl e lJurv~ya that. 

involve seve ral stra t a ~rl/or cha racters , M n~~c oroo ra~na 

is more pr e fe r ab l e to the llocation n roblcn . 

4 . (I Fstimati on frol'" a Srurrol 'J of the ra i n du~ to ;tr .3 ti fic "\tion 

'dbzm a s tra ti f i ed r '1ndom ~anf'lin has bC'2n tak n, it rr'ay 

b"" of Interf'st , as a qui de to the conduct of fu ur •. ay r vc;, 

to apnratsc the qnin in Dr e cis ion r e lative to ui~l r andOM ~ 

samo1inQ (Coch r an , 1977 ) . 

Dua to the s tate d r 8ason above , the necessary corrout lltlons 

are 3de and the fol l owing r e sults a r n found . 

Not~tion: Vr an = vari ance of 5i~ple rando~ 9~lQ 

deff = desi qn eff~ct 
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T~]I 11 . 8 . 1 V"tlues of lhriancco:; an~ "'-:!ff' for the 11k. r 

C)c~lc Scor ':!£ (Un .... ("inhted) 

(1) (2) (3) (2) ~ (3) Anpr~18~d 
Char'1ctl? r (j) var(Y j st) Vr 1lJ1 =dc f l' r,a.mo l sian 

I .511, . ~ 1 2B . 645B Str l'l.tl f1 cd 

E . 4034 . 472 6 . B53~ Str ... tif1od 

" .3672 . HB2 . B780 Str "'tlflcd 

Table • • 8 . 2 Va l ue s of Vari at"ICf'S an(l doff for the Llkc r 

Sc a l e Scores (f" e igh t cd) 

(1) (2) (3) (2) '; (3 ) ,a'i'!)rJ is(:d 

CharactE r (j) va r (Yjst ) Varn = doff <; '\rnplE fX"sian 

r . 0 793 . 3516 . 2243 "t r~tlf l~d 

F . 0532 . CGBB . 7733 Str 'lti tied 

" . Q182 . 3414 . n6 33 C;t r~tiUcd 

In both , we i qhted an" W1weiohtp.c l~ ikC' r sc.,l .... scores 

the d~ff values j ustify : 

1) ctra tlfied ran no~ snmolino nasinn 15 5up~rlor to a t 

of s imole rando~ s~mo ling dos i qn and 

1i) ~t l the 00 f va l ues for th e ~ciohto~ Llkar~ sc~lo scores 

an much l e ss t'1 an the unwelohtnd oncOj and honea stra 1-

fied rC\ndom sarr.n l e: d2s i QTl 1-lith ciff .... rcnti",11y w If'ThtAd 

!.lk rt scores are much o refe rablc to !> tut\y th .,ttl ude. 

of fa rme r s towards mul ti-ite m character!) of in rest . 
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1 . (" " roposC"d SaMple Insit;n for Fthlonia for th c:tudy of 

Th...: Atti t udes of FanK;. r s I 

In this snccl f i c gituation it 1s ~asy to ~~t th f r arc 

ne~ded concc rnin o attitude surveys in r ur al r iopia uc 0 

th'_ r eason s t a t ed bv l'S PlC r om (l!l85 ) . O\l~ to ' ! conc l usion 

r r)rtch vd ry Asrne roTTl U 98S) , " '9 p rOpORI"l tha t c l ust .... r "':aJM)l1no 

d. '1 1 ~m is not an"" r oori ll.t': to study a tt1 lido !'lurveVF\ in r ur al 

F.t11io . in . v'e nro"'os~ a pO'1sibl e samp l e <icDin" !\s follows. 

I~t P be the t o t a l n~er of adrninis t r a Iv~ r~glons 1n 

EtC.iooia 
th 

and Rh (h=1 , 2, • • • , P) be t he h adI"llnis r'1 tiVC" 

r ,')qion. Th us we p r opo s e", a stra ti fif'n rant:'otn sanpl J d.:..- siqn 

wh r.:'! the strat a a r e th~_~ P adIDin igtratlvQ r cqions "Uld '\t 19 

t ht2 hth str atul'l'\ . 

The study of thp. attitude s 04' fa r f"C r s ' could orocc~d 

a s W: m~dc, 1n the t hesis, for Akaki f11-;trict . 



h 

5 • 

In the prece ding chapters ~e hav~ found the factor en ~ly8ls 

is an a ppropriato statistical me thod to study h e ai ltudea o f 

farmers toward ma jor charac ters that c an de scribe t h oir a 1 udes 

towards tho overall agricultur~l and economi c development 1n he 

rnral soction ~ S ince many of' our concepts a TC subj ect iv~ a nd 11 ';' 

1u81vo scnling tochniquos are most importan t and honce hav e r ece­

tved n s p ec i al attent i on in our litroture and datA analysis . Ch. 

oosing 8 scaling techniqu e often is a matte r of findin g whi ch 

compu ter pro grams a Te available, easy to u sc , otc . A botte r teat 

of the d ime nsionali ty is provided by the v a rious factor analy t i c 

techniquos . I f t h e scale i s compos ed of i tems measuring 0 {or 

more} attitud e d imens ions , factor analysis viI I r e veal the d imon­

~1ons ond will indicat e whi ch i tems b e long to vhich dimensiono 

and hov they s hould be we i ght e d to c ompos e the scoles . 

The i tems in Likert scal e must no t b e v c i chted oqual l y in 

att i t ude suv e y s , \oI'e may a priori assi gn difforent ,,"ei Bhte to 

diffor~nt itoms in order t o incre n se the r e liability at t he " ' , 

ost i matos , or , e mpiri c al r e sul ts c an b o us e d to d i f f r ontially 

weight t h o items . Factor analya is can be u sod to obtain we i ghts 

so that t h e c orrelation of total scor of oach r espond ont to tho 

latent facto rs could b e maximiz ed . Tho foctor analysis and honco 

aut'" 'Work in gon e ral , cannot be theory .froo s ince at l oast the 

prodictive and oxp l a na tory a b ili ty of tho f actor analysis dep end 

on th o rolovanco o~ t h e quostionn~iro des i gnod . 
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On tho other hand wo hRVC obsorved , from tho empirical 8 udy 

that tho diffe r ontially weighted Liker t scalcs have l eS8 v a r! 

cos of tho os timated moans . Optimum allocation in multi- charact­

er attitudo s urve y bas a d on theso scoros aro high y offoci ont vith 

r educod costs t h an t h e unweigh tod onos . Tho comparative study of· 

tho allocat i o n methods showed that nonlinear nnd dynami c progr8~ 

ing tochni quos arc morc e ~£~ c i ent and appropriato . Tho choi co of 

those methods c ould be dono according to tho complexity of t u 

survoy and a v a ilable compu ter programs for tho computations . 

Finally , wo su ggest th e followin g in ord~r to conduct att i tude 

surveys of farmers t owards agriculture : 

i) Tho qUGstions should bo wri tten to produce h e most comp­

lete and vali d in~ormati on . 

ii) Use a mul ticharac t e r stratl~iod random samplinB · 

iii} Use di~~orenti.lly we i ght ed Li k e r t 9C 10 scor~s for the 

al locat ion probl e m. 

iV} Usc nonlinear pro gramming or dynnmi c progrnrrvn lng techniques 

accord in g t o t h o c ompl exity of tho 8urvOY end ovailibl e 

compu ter ?ro rrr ams ~or tho computat i ons . 



S . N 

AP PENDI X A. 

SAMPLING FRAME 

STRATUM I 

Name of' PA Number of 
. ____________________________________ ~F~~ _____ 

1 • 

2 . 

1 . 

" . 
'; . 

6 . 
7 . 

8 . 

9 . 

10 . 

11. 

1 2 . 

13 . 
14 . 

16 . 

1 7 . 

1 B. 

19 . 
~O . 

2 1. 

22 . 

?1 . 

2" . 

Bole Ko tebe 

Bo le Lam! 

Bole Bulbula 

Bole Were~enu 

Wereden ll Arab s o 

Bo le AT~bso 

Genda S e luls 

Kilinto 

Ge l an Edero 

Kersa Tulu Mu te 

Gelan Gura 

Koyi 

Weden s ona We r ebo 

D onguT'lCl Dikosdin 

'T'ulu Dimo t una Fechi 

Ye r e r Abay 

Go lan Sft l to 

Buli 

Chefi Buki. 

Nac h o 

En s ola lu La l o 

En se lalo Finc h Wuh a 

Aba y Bnd 5 il to 

Gimnc hi 

227 

224 

)08 

1 ';7 
182 

1 54 

>29 

2" 
2 10 

, 1· 5 
, 6 1 

2>2 

141. 

' 16 

2 11 

2 '1 
1 55 

24 1 

228 

151 

185 

206 

228 

139 

S6 
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'," A P PENDIX A . 

SA MPLI NG FRAME 

STRATU}I II STRATUM III 

- - ----- -
S.N Name of PA Numbe r 0 f' S . N Name o f PA Numbe r of 

Fo rme rs ------- Fann.!!.!..-

1. Keli t i 10 ' 1. .<\ bu KombolC'ha 2 J2 

2 . Sori r i ' 7') 2 . Rof f u 170 

' . Se ]on Go r e ,,4 3 . Abu Corbi 182 

4 . J-1 oC'hu 2 ' 5 4 . Abu Sork ome. I n 

') . Endodi , 8 6 5 . Abu Ko bo 193 

6. ,"" or o :Ia "t's a , 8 , 6: Abu Acbero 1/11 

7. I. b!'l. Samu o 1 , 55 7 . Amu vona Lora , 6<) 

8 . D OWOT A. Ti no 26 4 8 . Abu Dode l a 200 

9. Tang-ego 2' 9 9. A u Lugna ' 78 

10 . Du ra 2 11 ' 0 . Abu Chir! I ') ) 

11. Bil ibi l 0 , 6 1 ,1. Luve. Lu gna 2 ' 0 

1? • Kuri vo ' 94 12 . Luve Wa j etu 214 

11 . Sid amo A-was h , 64 1 o . Abu Ke t i cha 24,) 

1/1 • Donbina Gor adora 177 ' 4 . Abu Edoro " , 
1 ') . DC'bre Go1.an 192 , ') . Abu Dora 20 1 

1 ~ . GOTndo na S ak a 1.o 25 5 16 . Abu Od a 19 2 

17 . Me r en 1'\ Sakalo , 8 2 

18 . Ce we r a Gud a 202 

19 . Boro tome. Gurgi , 8 4 

20 . Go l ona Kati c ha 2 17 

21 . Dimot u 24 1 

n . Del ote. Guobr io l 255 

'1 . GOfC9rha ' 02 
24 . DA. l ota. Kot A. , 60 
2' . WOl i sona OiT Ge l a 208 
2( . Mande l a Tulu GurechA. ,7 2 

» 



APPENDIX D. 

8.1. Co mmon Fa cto r Loadings 8 ij in stra t um " 

On ImQrovod Agr i cultural Practices . 

Rospo ns 

i tems 

X, 
X2 
X

J 
X" 

X5 
X6 
X

7 
X8 

X9 
XIO 

X" 
X, 2 
X
'1 

X, 4 

X" 
X,~ 
X

17 

-.1 6 7 104 

- • :?I~ 88 '50 

-. 64 1650 

- . 5~8 1 1' 8 

-. )7 4 )6 0 

- . 459024 

- . 517 57' 

- . '59500 

-. '\89487 

-. 48045 1 

-.7 16609 

- . U1~401 

- . 801'907 

- . 8 16489 

-. 'i79614 

- . 1427 uc:,l, 

-. 50 167 1 

-. 199927 

-. )27406 

-. 0 16904 

• 170950 

- . 259877 

-. :'56809 

-. 72697e 

-. 597474 

- . '~:~6J76 

. 527218 

. 478782 

. 244691 

• 27'l44'J 

. 281198 

.1 0875 1 

- . 879081 

+ . 32608 1 

-------
Commo n Fa ctors ---------

F4 -------- FL 

. 6)7635 

. 297868 

-. 159 159 

-. 5067)) 

-. 6 12401 

-. 106945 

- . ) 92 197 

-. 477046 

-. J47220 

. 2'0292 

. 28211 6 

- . 017260 

-. 086~64 

. 28122 ) 

-. 061169 

. 265 11 1 

. 26 11) 7 

. 128876 

. 4 'i0880 

-. 4 41 584 

. 201'9) 

. 1484 10 

. J20679 

. 428997 

-. 3~J6 12 

-. 122510 

-. 021• ,66 

. 029705 

_. 28 11 06 

_ . 0'1264h 

-. 0025 15 

- . 58 1069 

- . 125506 

- . 0776 '0 

. 160215 

.1 77,68 

. 0 14961 

- . J46 176 

. 110264 

- . 208928 

- . 0926 1 Q 

- . 1405 16 

- . 24 1029 

-. 176044 

. 1 ~6ll' 

. 062 02 

. 197494 

. 18 0 2 

. 10 14 1. 

. 197295 

- . 0"2816 

---------



h 

B. 2 . Common Factor Loadin~s a 1 .1 in stratum 1. 

o Educatio n 

--- --_ . 
Co mm on 

Response 
Factor 

items F, F2 F, 

- ---
X,8 

_ . 8208~6 - . 102577 -. 228671 

X' 9 -. 817 196 - . 005170 - . 144 J88 

X20 
-. 8')3 104 . 061>04 - . 1294 19 

X2 ; - . 799"76 -. 0~~269 -. 282820 

X22 
- . 720179 . )62 169 .1 6 1702 

X2J 
-. 618886 . 2,9590 . Oh16h2 

X2l1 
- . 5 11 7 11 . 1)9014 . 519072 

X25 - . . '522 1 5" . 2,6872 . 405058 

X26 
- . 5'196'1) - . 557" ,4 . 4549 12 

X27 -. '56987 - . 611>118 . 19 1205 

- - ----------------------------
B . " . Common Facto r Loadings Rij in stratum 1 . 

On Farmin g-

-------------------------------- -----

X28 
X29 
X,0 

XJl 
X02 
X,0 

- . 68060 1 

_. 811680 

- . "5516b 

- . ,46769 

-. 80()789 

- . 6'098, 

Common Fac t ors ----------

. 46 10"9 

. 267406 

- . 7" ':'77 
_. l qfl2 1 1~ 

• ,<)lI 2";9 

_. 080481 

---------------------------------



60 

B. ~ . Common Factor Loudings n. j ' . in stratum 2 . 

On Tmpro v ed Agricul tural Practicos . 

--------
Response 

Common Fa cto rs ----------
itoms F , F2 F3 r~ F5 F6 ----- - -
x, . 000000 . 000000 . 000000 . 000000 . 000000 

X, -. , 8568 , - . , , 8 ' 06 . 22982, . 535~'5 . 0"'91 11 . 000000 

X3 -. 6 ' 2827 .' 757,q . 0 577 27 - . 118 -;24 · 356822 . 000000 

X~ 
- . 668911 -. 07 6~ , . , 80700 . ' Q12 53 . 3JO~21 . 000000 

X, - .,,4'59 -. 58286 7 . 205568 - . 5~7'52 - . 028>09 . 000000 

X6 _ . 21.1. 1 27 - . 7 2Q " 9 . 1825"7 . 0 ' ~028 . 0,,679 . 000000 

X
7 

- . 621487 . 28520"1 - . 056080 _ . 017l11n . '59"53 . 000000 

X8 - .5628,8 . 0 4 3 ' 0 1 . 277 50~ . 1266?2 . 2062£0 . 000000 

X9 - . 1920 1 6 - .. 02 ' ~ c}9 . 227,15 - . 158 , 81 - . 1.12396 . 000000 

XlO - .736827 - . 272279 -. J" 8~7 -. , 67~9" -. 262000 . 000000 

X" . 1 ,'11')'19 . 3991118 . 626 109 . , 62278 _. '1 119LL . 000000 

X,2 - . 171228 -. 06878~ . 10"'SJ'> . 29 ' 26 , - . ~,68 1 . 000000 

X" - . 697839 . 189 10 1 -. ' 7~762 -. 100 122 - . 21209~ . 000000 

X, 4 - . 67'8 ' 7 . 294726 . 105577 . , 85~69 _ . 10'1'"t. . 000000 

X' 5 - . 558055 . 0820 57 . 2""785 - . 187 /'97 • , 87- 3' 
. 000000 

X'6 . 720 1 '1.0 . 0 1 "\ 1 '16 . 681'29 -, ' 9,8~ . 06~928 . 000000 

X
17 - . 25 ' 94 ' - . 559117 - . 37,207 . 11 319" - . 0 90726 . 000000 

--- - - - ----

b 
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B. " . Common Fe.e tor !..oadin ~s in stratum 2 . 

On Education . 

----- -
Common Fac t ors 

Response ----
items F, F2 F

J -------
X, 8 - . 778690 . 135288 . 102470 

X' 9 
_ . 8800) 1 . ?22709 . 012974 

X20 
-. 884934 .1 9380? . 176102 

X21 
- . 872'0' . 085126 . Oq62P 

X22 
_. 402 1'30 -. 60 11 87 - .058495 

X23 -. 425775 -. 52860 1 _. 24 1988 

X24 - . '3 ' 960 1 _. 624'\ 10 +. 2082 19 

X25 
_. 2)2~6 1 _., 6 2') 11 -. 77 1017 

X26 
-.1 29780 _. l· l 159 2 _ . 0588 16 

X27 -. ' 3"0" . "290"6 . 62<819 

--------

B. 6 . Common Factor Loadings in st-ratum 2 . 

On Farming . 

------
Response 

Common Fa c tors ---------
items P , F2 

---------- --
X28 - . <6 1522 _ . °"7 ,62 

X29 - . ) 88 557 77
266

" 

X30 
_. 71 11 86 2172"9 

X
11 

_ . 62"661 
220 106 

X
'2 

_. 8 1615"':1 
_ . 269068 

X" _ . 6567"6 
_. 0;1 1 0;00 

----------



B. 7. Comloon Factor Loadin Rs in stratum 3 . 

Rospons e 

items 

X, 
X

2 
X, 
X4 
X~ 

X6 
X7 
X8 

X9 

X' O 
X11 
X, 2 

X" 
X, 4 
X 

1 5 
X,6 
X

'7 

On Improved Agricu l t Ilral Pract ices . 

. 022'89 

.2;9415 

-. 137697 
_ . 04 1)40 

- . 172182 

- . 067461 

-. 727 186 

-. 648872 

-. 5'5) 196 

- .11 7946 

- . 78,492 

-. 169l. 10 

- . 8'"1~8l~5 

- . 8522 14 

. 11 61;8 

-. 490'77 

. 664 114 

- -------
Co mm on Fa'cto rs 

- . 4" 0 28 

- . 58 4 172 

-.1 029 '2 

- . 50 ) 921 

-. 611 780 

-. 5496'54 

-. 077519 

-. 27012" 

. 01 1679 

- . 1'56005 

.11Z672 

- . '582)4 

. 225988 

.1 9 1998 

-. 50810 1 

-. 0 11 580 

-. 04 1998 

. '29084 

.1 04760 

. 1509 11 

. 16089 1 

. 26 10 10 

-. 498225 

. 297 167 

. 111, "79 

-. 222;; 11 

-. 7624 42 

-. 08'"10 15 

- . '520(,4 '5 

-. 08 17 12 

- .1 66278 

_ . 026240 

-. 273774 

_. 164958 

. 54 607' 

-. 18 19 1 

. 08 1051 

-. 16M8'5 

.1 9'5022 

-. 251997 

-. 29858'. 

- . 38 1649 

. 404694 

. 101t. 19 

-. 0 106n 

. 0 12 108 

. 074749 

.' ''01 12 

. 209114 

- . /, 57899 

_. 21'5048 

. 3~~2 1 2 

. " '8 '3 
- . 0899'4 
-. ,82227 

. 244 . 46 

. 290599 

. 1 12692 

. 004252 

. 11699' 

. 0086,8 

_ . 06 10ll"; 

-.I Q 5609 

-.1 0900 

-. "Sln 
- . 491 192 

. 2-'08t.t. 

. 028008 

- ---------



63 

B. 8 . Common Fa ct o r Loadinr,-s in st ratum J. 

On Edura tion . 

- - --
Common Facto r s 

Ros po ns e --- -----

i tems F l F2 F ) 

X18 
-. 8 59595 - . 0 12287 .11 2062 

X19 - . 960 522 - . 08:10 3 . 0 51262 

X20 - . 9 548'7 - . 0705 15 . 07284 2 

X21 
_ . 90474 8 - . 04 6168 . 071926 

X22 
-. 0 1798$ - . 701960 - . 227 287 

X2J -.11 818 1 - . 5489,•4 - . ~757 51 

X24 . 23 1) 14 - . 6'8730 _. 1 'i" ' )') 

X25 , '1;1209 _ . '8ogle , 4'),,:)82 

X26 
_ . 0'15 " <) • '99 125 _ . 81772~ 

X27 - . 60 6786 - .1 36'19 _.11 8 2 1 1 

----------

B. 9 . Commo n Facr or Loadings in stra t um '1 

On Farming . 

~~~-----------------------------
Ros ponse _____ ~c~o~m!!!m!!!o~ne....F"'.~c"to"'_r~s __________ _ 

F, 
i tems F 1 F 2 
-----~-----=---------------

• 0;272-; 

_ . 2000;"'" 

_ . 0 12 11 2 

X28 
X29 
X,0 

X' l 
X
'2 

X" 

. 069 122 

. 66294 1 

-. 0 1924 • 

. 162227 

. 80,796 

. 77 98 '5 

- . ) 7 162 
_. 45 14 17 

. 849419 

. 511186 

. 1,6'1,)8 

. 060082 

. 47 4984 

.0642,6 

_. 19>7 20 

-~~-------------------------



A PPEr-."DIX C. 

C.
1

. Common factor loadin gs a ij and their Communalities h12 

for 1 7 ftesponse v a riab l es o n Improved Agricul turnl 

Practices in stratum 1 . (a~ter varimax r otation) . 

-----------
8

i j
' S for common Factor~ 

--~~--------~----Rupons 9 

veri,blo(i) F , F2 F3 F~ F5 h 2 ~~~~ __ ~ ______ ~ __ ~~ ________ ~ _____ ~1_ 

X, 
X2 

X3 
X4 
X5 
x6 
x7 
X8 

X9 

x' o 
x" 
X'2 

X' 3 
x, 4 
X' 5 
x' 6 
X' 7 

. 03344 1 . 0057 18 . 0 1 320~ -. 01' 3 ' 7 . 87774) . 772 

- . 116983 . 09 1852 . 237299 . 2 ' 2235 . 726996 . 6'5 

. 177294 . 2174 64 . 787 9 '7 .1 69932 . 098 11 7 . 736 

. 1864 14 . 025799 . 870, 60 . 0~4 78 ' . ' 229'2 . 8 ' 0 

. 05888 1 . oM , 47 . 08599 3 . 604442 . 427700 . 564 

- . 005323 . 249G64 . 248286 . 6786'17 . , 4687 . 606 

. 03"8 74 . 88 1668 . 0 52404 . 29 , 695 . 0~2592 . 86 

.1 19 165 . 82748 1 . '32863 . 230323 - . 024478 . 770 

. 0406 12 . )557 1) . 127383 . 505150 -. 068 ' ~2 . 404 

. 529939 _ . 240604 . 41 6470 . ' 3, 869 -. ' 37 , 62 . 5"8 

. 006967 . 054206 . 17069 1 - . 034 576 - . 039774 . 857 

. 5 10~74 - .1 50612 _ . 0808 , 4 . 549509 -.035867 . 593 

. 875686 . 214496 . 11 5336 . , 45674 . 017928 . ~8 

. 8777 16 . 222369 .1 529~~ . 11 2879 . 022~27 . 856 

. 555208 . 374 ~30 . 269856 - . 272 578 .02097' . 596 

. , 84 378 . 850873 _. ' 0701' _ . 08 ' 970 .' 25069 . 792 

. 3634~9 - . 238940 . 49549~ . 2568 1 . 2'12779 . 560 

--------------------------------------
Sum of 

.quaroe 

Percent of 

•• rianco .. . 

a. er oge squerod 

l oad ing. - . .. 

3 . 477 1 2 . 812 ' 2 . 11 57 1. 7970 

--
12 . 4 10 . 6 

" o e hnt the totel comm\." . 1i ty hi 
2 

of the fi vo common 

Unchanged 80 that t h o statis t i ca l ex plan"l.tory pO"'er of 

na", fa t c or lo c~t ior. e i s constant . 

1. 6J57 

f actor. r('C081ns 

he ort tinal ard 
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C ~ 3 . Common Factor Loading 8 ij 6nd their communalltioe 
2 

h i fo r 6 re s po ns e v ariables on farming in s r a 1 . 

Responso 

variables 

X28 
x29 
X)O 

X)' 
x)2 
X) ) 

sum of' 

squares 

p orsont of' 

v arianco 

(i) 

averago s quared 

load ings 

-----
Common Fectors 

F, F2 h 2 
i 

-. 68060) . 46 ' 049 . 616 
- . 8) , 880 . 261406 . 1 ) 
-. 455364 -. 139517 .7 54 

-. 546169 -. ' 962 , 4 . ))1 

-. 800789 .' 94259 . 619 

- . 650985 - . )8048) . 569 

----

, . 052 ' 

'7 . 5 

0 . 6~9 

--------------------------------



c.4 • Common F a ctor Lo c ain g 8 i j and their c ommunal i tio s 

for 17 rea p o n ae variab l e o n impr oved Agr i cultur al 

in stratum 2 . ( a£ter v a r i ma x ro t a t i on) 

h 2 
1 

prAC i ea 

------ -----r 
. uponse 
' Iriable!!! ( i ) 

X, 

X
2 

X) 
X4 
X, 
X6 
X
7 

X8 

X9 
X

' 0 
X" 
X, 2 
X, ) 
X, 4 
X" 
X, 6 
X

' 7 

. 000000 

. 0 11 377 
', 7,,1 85 
, 678 141 

-. 0 11 664 

. 03 179 5 

. 749439 

. 56 1713 

. 106384 

. 29834 1 
- . 11 0296 

-. 0 13856 
. 483722 
. 414402 

. 619234 

- . 082472 

- . 084773 

Common Pa c t Q.!'!L 

. 000000 

. 0424 52 

. 067509 
,1 23935 

-. 08 1767 

. 0095869 

. 096851 

. 212795 

. 526629 

. 516124 

. 000000 

. 081983 

. 068350 

. 087536 

. 098 178 

. 048800 

. 12384 6 
-. 079648 

-. 083275 

. 593099 
. 11069 1 -. 757229 

. 6029" 9 

. 6 14936 

. 696986 

. 04 11 80 

. 187372 

-. 0 199 33 

. 136 169 -. 065902 

- . 199369 '-. 690 305 
, 09444 1 , 630 132 

F F6 __ :..2... __ _ 

. 000000 . 000000 1. 000000 

. 798299 -. 00 1753 0 . 000000 
-. 042 243 

. 386173 

. 09 1195 

. 643111 

. 083386 

. 405829 

. 089123 0 . 000000 

-. 121753 

.02 1 ))1 

. 8189 11 

. 561772 
- . 102446 

- . 11 4057 
. 45908) 

. 03460 '1 . )20)70 

. 0)))47 -. 129720 

. 28659" - .0285 ) 

-. 28405 1 - . 070 97) 

. 0564 19 - .1 307)9 
- . 11 0609 . )7 48 ) 

. 070386 . 299461 

. 32 11 2 . 14927 

.000000 

.000000 

. 000000 

. 000000 

. 000000 

.000000 

. 000000 

. 000000 

. 000000 

. 000000 

. 000000 

. 000000 

.000000 

. 000000 

h 2 
1 

1. 000 
.6 6 
.,,6 
. 6)2 

. 695 

. 7)3 

. 604 

. 54 5 
• ,21 . 

. 8 11 

. 700 

. 448 

. 733 

. 679 

. 558 

. 6 1 ~ 

. 54 , 

---------------------------------------
WI o f 

Qua re s 2 . 79 22 

rcen t of 

I'l ri"nce 16 . 4 

• ... r" e :!Qu a r od 
l oadingS 

2 . 0209 

11. 9 

0 . 648 

1. 9000 1 . 6897 1. 6195 1.000 

1 1. 2 9 . 9 9 , 5 



c . 5 . Common 2Factor Loadings 8 ij pnd thoir communalit­

ies hi for 10 responso variable on Education 

:in stratum 2 . (After Varimax Rotation) 

-------------------
Ro~ponso 

Variable s (i) 

X,8 

i '9 
X20 
X21 
X

22 

' 23 
X24 
"25 
X26 
X

27 

sum of 

.!JQU8reB 

present of' 

varianco 

. 850 192 

. 89 1657 

. 914531 

. 85066 1 

. 154995 

.1 64662 
_121662 

. 025280 
- _032 166 

. 146533 

avarage squarod 

loadings ...• 

Common F8cto~ 

_ F 2 ____ F 1 __ 

- . 038927 
.1 08972 
. 123434 
. 227353 
. 708623 
. 668278 
. 673894 

. 3180 14 

. 436 154 
- . 287107 

. 070236 

. 134945 
-. 008676 

. 049649 

. 019626 

. 216822 

-. 256587 
. 765389 
. 009756 
_700074 

h 2 
i 

0 . 729 
0 . 825 
0 . 852 
0 . 778 
0 . 527 
0 . 521 
0 _ 535 

0 . 688 

0 . 191 
0 . 5 4 

---------

12 . 1 

-----------------------------



C. 6 . Common Factor Load ing a ij and their commune.l1 i -
2 es hi for 6 r e s ponse v a riablee on farmin g in 

stratum 2 . 

Ros ponse 

variables(i) 

x28 
x29 
x30 
X3, 

x32 

X31 

9um of' 

squarcs ... 

percent of' 

v ariance 

avaragc sq u ared 

loading s . ..•.. 

F, 

-. 56 ' 522 

-. 388 557 
-. 73 ,, 86 
- . 624663 

- . 8 , 6 ' 53 
-. 6567 46 

2 . 4885 

4, . 5 

, 
'Co mmo n Factors --

F2 h 2 
i --------

- . 047}62 . 3' 
. 772664 . 748 

. 2 172 19 . 582 

. 220 ' 06 . 439 

- . 269068 . 7J9 

-. 533500 . 7, 6 

--

, . 05 ' 9 

0 . 590 ' . 

-------------------------------
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c.,· Common Fnctor Loading 8 ij and their communr l itiea 

for 17 response variabl o on improved Agricultural 

h 2 
1 

pncth. 

in stratum ,. ( a ftor varimax Rotation) 

---------~---------------
Common.L~!g~_ 

Response 

\'arisbl ElS(i) F , F'2 F, F F h
2 

~~ __ ~ ____ ~ ____ ~~ __ --L. ________ ~ ___ ~I __ 

X, 
X2 

x) 

X4 
X5 
X6 
X7 
XB 
X9 
XlO 
X11 
x , 2 
Xl'" . 

X, 4 

X'5 
X, 6 
X

' 7 

-,012612 1 

- . 448275 

. 704576 

-. 0 10678 

. 2 13049 

- . 22 13 11 

. 55 1946 

. 423540 

. 58 3 121; 

. 114905 

. 744 168 

. 002285 

. 848 18 1 

. 87) 1) Q 

- . 074779 

• ~49795 

- . 88850 8 

-.196563 

. 28111 53 

. 232206 

. 134762 

. 279 19 5 

. 51 ) 02) 

. 5843)0 

. 652885 

-. 0561 )7 

-.1 24 ) 15 

. 268089 

.1 2T535 

. 166587 

.1 347 58 

-.1 9)6 12 

. 647005 

-. 070195 

-. 0276 51 

. 0425)2 

- . 2, 4472 

- . 0)5999 

. 05 1322 

. 59B9)) 

- . 24B850 

- . 01'&825 

. 1362)5 

. B24067 

. 09606 5 

. 602920 

. 077B60 

. 17 B8B7 

. 209072 

. 209 Li 02 

. 066765 

. B'79)6 

. )6 159 1 

. 25J474 

. 0 17220 

. 7)~4 1 5 

. 1798) 1 

.1 2B)9" 

. OB951J 

. 22 12',6 

-. 02 1494 

-. 068005 

-. 04170) 

-. 11 5)0) 

- . 10907 2 

- . 164755 

-. 152497 
_.1 B)22 1 

_. ()(,4844 

. 248469 

. 17B853 

. 792800 

. 195287 

. 024968 

. 02 1 59 

.2000h8 

- . 18 172 1 

-. 059 10" 
-. 0)0 128 

-. 279600 
-. 06)248 

- . 040 17" 
. 6 6 146 

- . 176795 

- . 007015 

--------------------------
lUi. of 

. quar e s 4 . 2136 

prOcont of' 

"~rlftnce .• 21 • • 8 

, ..... 
~ a .orego equBrod 

lO.dinp:s 

1 . 9 140 

11. 3 

6 4 . ) 

1 . 77 2) 1 . 6254 1 . )979 

10 . 4 
8 . 2 

. 709 

. 47 

. 693 

. 648 

.70) 

.704 

. 725 

.658 

. 5)8 

. 7 12 

. 640 

. 467 

. 77 1 

. 82 

. 551\ 

. 579 

. 517 
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C. 8 . Common Factor Loadi.ng Bij and thoir commu,nnli tios 

['O T 10 r es p onse variablos on :eduoation 1n s r a tum 

(After Va rimax Rotation ) 

h 2 
1 

3. 

Responso 

variables (i) 

X, 8 

X' 9 
x20 
X21 
X22 
X2} 
X24 
X25 
X26 
X27 

8um of' 

square 

percent of' 

vo.rianc(> 

F, 

. 862549 

. 964 818 

. 959585 

. 907305 

. 072622 

. 124529 

-. 172578 
-. 229 341 
- . 0805 14 

. 604945 

31. 7 

averoge squared 

loadings ... . . . 

--- - --
Common Factors 

F2 F _ :..J _____ h 2 
1 

- 0 . 086720 . 0100 17 . 752 
- 0 . 000727 . 038392 . 932 

- . 02 1213 . 027 120 . 922 

- . 0393'19 . 033478 . 826 

. 720333 -. 152933 . 548 

. 758668 . 236 135 . 647 

. 65609 2 -. 2257 17 . 511 

. 295291 -. 705 69 . 638 

. 068799 . 904517 . 829 

.1 48802 . 11 2688 .40 1 

--------

1 . 8485 1. 4627 

18 . 6 ' 2. , 

0 . 701 

--------------------------------



72 

C. 9 . Common Factor Loading nij a nd the ir communities h
i

2 

£or 6 resp ons e variabl e on farmi ng on s retum 3 . 

(After Varimax Ro t ation) 

--------
Roeponse Comon Factors 

ve.riebles(i) F, F2 F ___ 2... ___ h 2 
1 

X28 - . 034175 -. 033316 . 934153 . 875 

x29 . 7 16843 -. 407401 . 0604 18 . 683 
X30 -. 098694 . 775945 -. 333767 . 7236 

X31 . 247)31 . 690671 . 286316 . 620 

x32 773062 . 267660 . 092809 . 678 

X33 . 7936 15 . 0822729 -. 11 0555 . 649 

-------

sum of 

squares 1. 8 134 1. 3247 1. 0905 

porcon t of' . A ' 

"ar1anco 30 . 2 22 . 1 18. 2 

average squared 

lOAdings . • ..• • • 0 . 705 

--------------------------------~----



APPENDIX D. 

0 . 1 . Factor scal es of 38 r and oml y solected farmQrs in 

stratum ' on impr o v ed Agricul t ura l practicol5 

--------
eeriel number For me r ' s totol s c or e on 

of tho Farmer F 1 F 2 F F r ~ ______ .-!-__ L-__ 2-__ !!.... __ ~ 

2 

) 

4 

5 
6 

7 
8 

9 
10 
11 
12 
1 ) 

14 

15 
16 

17 
1 r 

19 
20 
21 
2> 

2) 

24 

25 
26 

27 

) . 745 5 4 . 2667 
) . 7455 4 . 2667 
) . 6)45 4 . 2667 

) . 7455 4 . 2667 
) . 74 55 4 . 2667 
) . 077) 4 . 266 7 
) . 7"55 4.2667 
) . 6)45 ) . 707) 
) . 5))5 ) . 9728 
) . 7455 4 . 2667 
) . 7455 4 . 2667 
) . 7455 4 . 2667 
) . 7455 4 . 2667 

3 . )0 1) 1. 9567 
) . 30 13 2 . 5806 
) . 4589 ) . 09 12 

2 . )533 3 . 9909 
3. 7455 4 . 2667 
3. 7455 4 . 2667 
) . 7455 4 . 2667 
) . 7455 4 . 26 67 
J . 7455 4 . 2667 
2 . 47 10 0 . 85)) 
) . 7455 4 . 2667 
) . 7455 4 . 2667 
) . 7455 4 . 2667 
, . 7455 4 . 2667 

2. 9269 2. 92 24 
2 . 9r. 69 ? . 9224 
2. 9269 2. 9224 
2 . 9269 2. 9224 
) . 5893 2. 92 24 
2 . 87 14 2. 6587 
2 . 9269 2. 9224 
2 . 871 4 2. 6477 
2. 9269 2. 922" 
2 . 9269 2 . 9224 
2 . 9269 2. 9224 
2 . 9269 2. 9224 
3. )267 2. 922 
1. 3785 2. 9224 
1. 2980 2. 9224 
2 . 2487 2.9224 
2 . 056 1 2. 9224 

2. 9269 2. 9224 

) . 5893 2. 9224 

) . 589 ) 2. 9224 
) . 5893 2. 9224 
) . 9269 2 . 92210 
f . )462 2 . 287 1 

2 . 511 ) 2 . 9224 

2 . 926~ 2 . 7961 
2. 9269 2. 9224 
2. 9269 2.9224 

4.0169 
4.0169 
4.0160 
4. 0169 
4.0 169 
4.0169 
4.0 169 
4.0 169 
4.0169 
4.0169 
4.0 169 
4.0 16 
4.0 169 
2. 5589 
4.0169 
4.0 169 
4 .0169 
4.0 169 
4.0169 
4 .0169 
4.0 169 
4.0 169 
4 .016 
4 .0 169 
10 . 0169 
4 .0169 
4 .0 169 

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

• • • • CO~"'T:> 



.erial numb or 
Farme r s total scoro on ----

of tho Farmer F, F2 ~ F4 FL-----

28 3 . 7455 4 . 21\67 2. 7465 2. 9224 4 .0, 69 

29 3. 2 ' 34 0 . 8:; ' 3 2. 7465 2. 9224 4 . 0 69 

)0 2 . 2372 , . 9928 2 . 5" 3 2. 796, 4 .0 ,6 

)' 3 . 7455 1 . l~ 23 1 2. 48 3' 2. 796 , 4 .0, 69 

32 2.68 , 4 ,. 4206 2 . 9269 2. 796 , 4 . 0, 69 

)3 2 . 4593 , . 4206 2. 48)9 2. 54)4 4 .0 , 69 

34 3 . 3° ' 3 0 . 8533 2 . 9269 2. 9224 4 .0,69 

) 5 2 . 459 3 , . 4206 2. 48)9 2. 6698 4 . 0, 69 

)6 2 . 3 ' 22 0 . 8533 2 . 5387 2. 417' 4 .0169 

37 2 . 2372 1 . 9747 2, 7740 2. 9224 4 .0169 

38 2 . 0353 4 . 2667 2.6088 2. 9224 4. 0169 

-----------
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0 . 2 . Factor scales o£ )8 randamly selected 

Farme r ' s in stratum 1 on Education 

------
sorial numbor Farmer ' s tota l scor e on -----
of Farme r F , F2 F 

--------~ 
1 4 .1 599 } . 0924 4 . 169 4 

2 4 . 1 599 } . 2926 4 .1 694 

} 4 .1 599 } . 2926 4 . 169" 

4 4 .1 599 } . 2926 4 . 1694 

5 4 .1 599 } . 2926 4. 1694 

6 4 , 1599 } . 0924 4 . 1694 

7 4 . 1599 } . 0924 4 .1 694 

8 } . 722} } . 0924 4 . 169" 

9 4 . 2 599 } . 0924 4. 169' 

10 4. 1 599 }.0924 4 . 1694 

" } . 7.23 2 . 8018 4 .1 69 4 

12 4 .1 599 3 . 0924 4 . 1694 

13 4 . 1 599 } . 29 26 4 . 1 94 

14 4 . 1 599 3 . 2926 4 . 169" 

15 4 . 1599 3 . 2926 4 . 1694 

16 4 .1 599 J . 29 26 4 . 1694 

17 4 .1 599 J . 1 248 4 .1 694 

18 4 , 1599 =, . 2926 4 .1 69 4 

19 4 .1 599 J .2926 4 . 1694 

20 4 . 1 599 J . 2926 4 . 1694 

21 4 .1 599 3 . 2926 4 . 1694 

22 4 . 1599 J . 2926 4 . 1694 

2J } . 52}2 } . 1248 2 .0,}7 

24 4 . 1599 } . 1248 4. 1694 

25 } . 7',07 } . 0924 " . 169" 

------
. . .. CWI'Il 

• 



Fer mer 1 s t otal Beor o on 
Serial number ---
of Farmer F1 F2 - - ----- F) 

2~ 4 . 1599 ) . 0924 4. 16q4 

27 4 . 11 99 ) . 2926 4.1 694 

28 4 .1 599 ) . 0924 4. 1694 

29 4 . 1599 ) . 2926 ) . 762 

30 4 . 1599 2 . 5567 2. 5016 

31 3 . 3279 2.634 1 2. 5016 

32 4 . 1599 3. 2926 3. 7628 

3~ 4 . 1599 3. 2926 3. 762A 

34 3 . 9646 2 . 9246 2. 9082 

35 3 . 3279 2 . 589 1 2. 9082 

36 3 . 3279 2 . 4339 2 . 5016 

37 2 . 4959 2 . 7244 2. 0744 

38 4 . 1599 3. 2926 3. 7628 

------
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0 . 3· Fa c tor seal es o~ 38 Random l y selected 
Farmors i n stra t um 1 on Farm! g 

----
Far mer's Total Scor o on 

Serial number ------

of t h e Farmer F' , F'2 ----, , . ""92 , . "792 

2 '.7' 55 ' . "792 

3 0 . 8324 0 . 7396 

4 0 . 9626 , . "792 

5 ' . " ' 93 2. 2,87 

6 " 5" 94 2. 2, 87 

7 , . " '93 2. 2, 87 

8 ""'93 2. 2, 87 

9 1 . 1 227 2. 2, 87 

, 0 ,. 2529 2. 2,87 

" , . 4 ' 93 2. 2, 87 

' 2 " 579" 
2. 2,87 

, 3 " 2529 0. 7396 

, 4 , • , 227 ' . "792 

, 5 1 . 579l1 , . "792 

, 6 , . , 227 ,. "792 

17 ,, 8 , 28 0 . 7396 

, 8 , • , 589 0 . 7396 

' 9 0 . 9925 0 . 7396 

20 , . 25 29 0 . 7396 

2 , " " ' 93 
0 . 7396 

22 , . 0928 0 . 7396 

2J 0 . 9925 2 . 2,87 

21, " " '9 J 
2. 2187 

25 ,. 7"57 
2. 2187 

- -
. . .. , co, 'TO 



-------
Serial numb e r Farmer ' s Total Score on -------
of the Farmer F1 F2 

----

26 1 . 5794 2. 2187 

27 0 .702 2 0. 7396 

28 1 . 7457 1. 4792 

29 1. 2891 1. 4792 

30 2 . 0121 1. 4792 

31 2 . 0420 0. 7396 

32 1. 3890 1. 4792 

33 1. 3890 1. 4792 

34 1 . 5794 2. 2187 

35 1. 72 17 0 .7396 

36 1. 5286 2. 2187 

37 2 . 1722 2. 2187 

38 1 . 6155 0. 7396 

-- --

b 



D. 4. Factor Scales of 30 Randomly selected FannoTs in etratUli 
2 on Impr ov od ( Agri cl,.l ! tural Practic os . ) 

--------Sortel Numbe r 
F, F2 

of t he Farmer F3 F4 F5 f6 ----
2 . 369 ' 3 . 0544 ' . 92'0 2. 8828 4 .0946 5 

2 2 . 5047 3 . 0544 '.936, 2 . 8828 4. 0946 5 
3 2 . 2397 3 . 0544 '. 95 " 2. 8828 4 . 0946 5 
4 1. 3025 2.2767 2. 6632 3. 6035 4. 0946 5 
5 1. 7267 2" 34 , 2 . 9598 3. 2820 4. 0946 5 
6 0 . 9 , 64 2 . 5942 2. 4254 3. 6035 4. 0946 5 
7 2 . 0059 2 . 7259 2. 0802 3.6035 4.0946 5 
8 2 . 40 ' 0 2.5942 , . 9320 2. 88 28 4.0946 5 

9 1. 7295 2 . 397
" 

2. 5980 2.8828 4. 0946 5 
10 2 . 5366 3 . 0541, 2. 4087 2.8828 4 .0946 5 
11 0 . 6687 2.5942 2 . 7705 3. 6035 4.0946 5 

'2 3 . 08 ' 5 2 . 5752 2 . 0635 3. 6035 4. 0946 5 

13 2 . 8793 2.3309 2. 7705 3. 2044 4.0946 5 

,4 2 . 0554 2 .11 50 2 . 236 , 3. 6035 4. 0946 5 

' 5 2 . 4990 2 . 3974 2.26~ 5 3. 60 35 4 .0946 5 

16 2 . 55 11 2 . 5942 2. 0635 2. 8828 3. 2756 5 

17 2 . 237 1 2 . 3974 2.61 47 3. 6035 4.0946 5 

' 8 '. 72 ' 0 2 . 5752 2 . 58'2 3. 6035 4 .0946 5 

' 9 ' . 5,67 2 . 5752 2 . 7705 3. 6035 4 . 0946 5 

20 2 . 8793 2 . 3974 2. 9598 3. 6035 4.0946 5 

21 3 . 0582 3 .0544 1 . 8909 3 . 6C ) 5 4.00 46 5 

22 2 . 5427 2 . 5752 2.2528 3. 6035 4.0946 5 

23 1 . 8336 2 . 5752 2 . 58' 2 3. 6035 4. 0946 5 

24 2 . 6236 2 . 5752 2 . 7705 2. 6035 4.0946 5 

25 2 . 7240 1. 940 j 2 . 0802 1. 6035 4.0946 5 

26 2 . 4533 3. 0544 2. 58 12 3 . 60 ~5 4.0946 5 

27 2 . 4 , 84 2 . 5752 2 . 0635 3. 6035 4.09"6 5 

28 2 . 5598 2. 2528 3. 6035 4. 0Q46 5 
2 . 5752 

29 2 . 5812 3. 6035 4.0946 5 
'. 7 , 8 , 2 . 9227 

30 2 . 0635 3. 60 '5 4.0946 5 
2 . 2368 1 . 0.544 

- -------

.. 
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D. 5 . Factor S cal es of 30 Randomly Se l ec tod 

Farmers in Stratum 2 on Education 

------------~--~---------------Sorial Number Farmer t s Tota l Sco~!L_ 

Of the Farme r F, F F .-:. _______ --''--___ --''2 ______ ---lL __ 

1 

2 

3 
4 

5 
6 

7 
8 

9 
10 

11 

12 

13 
, 4 

15 
16 

17 

' 8 
19 

20 

21 

22 

23 

2'. 
25 

26 

27 
28 

29 

30 

4 . 3838 2 . 6725 3. 6637 

4 . 3838 2 . 4474 3. 6637 

2 .1 684 2 . 444 6 2. 9636 

3 . 9483 2 . 9996 2. 9636 

3 . 5070 2 . 5450 2. 5809 

3 . 5070 2 . 83 12 3. 3136 

4 . 3838 2 . 8906 2. 9636 

4 , 3838 2 . 8906 2. 9636 

3. 9483 2 . 9996 2. 9636 

4 . 3838 3 .1 086 3. 6637 

2 . 6303 2 . 2689 2. 5809 

4 . 17 13 2 . 722 1 3. 3136 

4 . 3838 2 . 83 12 3. 3136 

4 . 17 13 2 . 8312 2. 9309 

4 . 3838 2 . 9996 2. 9309 

3 . 94 26 2.7221 3. 6637 

4 . 171 3 2 . 722 1 3. 3136 

3 . 5070 3 .1 086 3. 3136 

4 . 38 38 2 . 78 16 2. 9636 

2 . 8690 2 . 61)1 3. 313
6 

4 . 38 38 2 . 9996 3. 3' 3
6 

3 . 7 140 2 . 9996 ' . 31)6 

4 . 3836 2. 8312 2. 6 ' 35 

" . 38 38 2.9996 3. 313
6 

4 . 38 38 2 . 9996 3. 313
6 

4 . 3838 2 . 8906 2.963
6 

4 . 3838 2 . 9996 2. 9
6

1
6 

3 . 9483 2 . 9996 2. 5
80

9 
2 . 8690 2 . 8312 2.9309 

2 . 7221 2. 9309 
4 . 38)8 

-------------------
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D.6. Factor S cales of 30 Random l y Selected 

Farme rs i n stratum 2 on Farming 

---------
Ser ial mumber Farme r's To t al Scor e on ----
of thO Farmer F, F2 - ---------

1 0 . 9726 2. 3180 

2 1. 0657 1. 54; j 

3 1. 5023 3. 8633 

4 1 . 4599 3.0907 

5 2 . 0406 1 . 5453 

6 1 . 3965 3. 0907 

'7 1 . 4939 3. 0907 

8 1 . 7, 69 2. 3180 

9 1 . 5278 3 . 0907 

10 0 . R094 3. 8633 

" 1 . 7828 2. 3180 

12 1 . 3986 2. 3180 

13 1 . 3986 2. 3180 

14 '. 1.1 040 3 . 8633 

15 1 . 3965 3. 0907 

16 1 . 2353 3. 8633 

17 1 • 38 16 3. 0907 

1B 1 . 2353 3. 8633 

19 1 . 5448 3 .0907 

20 1 . 2353 3. 0907 

21 1 . 5448 2 . 3180 

22 1. 2502 3. 0907 

23 2 . 369 1 2. 3180 

24 0 . 9726 3. 8633 

2 5 , ~ 52 78 2 . 3180 

26 1 . 657 1 2. 3180 

27 1. 6720 
3. 0907 

28 1. 5448 
2. 3180 

29 1 • ,, 89 3. 0907 

30 0 . 9726 
3. 0907 

-----

--



0 . 7 . Factor scales of' 7 Random l y Selectod Fermer ' s in St r atWi ) 

on Improve d Agricul tura! Practices (Ater vnrimax Ro IIltton) 

- - ----- ---------------
serial numb or Farmer's Total Score on 

- - -----
of the Farmer F , F2 F F --- ----L _ _ _ ..i.. ___ P, 

2 . 556 1 2 . 08 10 2. 2778 3.8809 2. 58 .8 
2 1 . 9560 , 0 . 628 1 2 . 9746 3. 8809 2.06 18 
3 2 . 64 19 1 . 4529 3 . 1769 3. 8809 1. 522' 
4 1 . 4664 0 . 628 1 2. 7012 3. 8809 3. 25 10 
5 1 . 62 17 1 . 2542 3.3765 3. 8809 1.0625 
6 2 . 1514 1 . 6666 2 . 9022 3. 5137 3. 2510 

7 2 . 252 1 1 . 907 1 3. 3765 3.8809 3.2, ' 0 

----------------------- --------------
0 . 8 . Factor Scale s of' 7 Randomly Se lected Farmer ' s in stratum J 

on Educarion ( Af'ter Varima x Rotat ion) 

~--------------------------
Serial Number Fnrmer ' s Totel Score on - - ----
of the Farmer F }<~ I, _ _ ~-=-:::.:::..: ___ ....:.j1 _ _ _ ____ 2 _______ ...L __ -

1. 3438 3. 5585 2. 61.2 

2 1 . 9128 3. 3538 2.0627 

3 4 . 2992 3. 3898 1. 3568 

• 3. 9960 2. 88 10 2. 9672 

5 4 . 299 2 3. 5585 3. 3201 

6 4 . 0057 2. 8810 2. 9672 

7 1, . 2992 3. 0997 2. 9672 

----------
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D. 9 ; Fo.ctor Scales o f' 7 Randomly Sel ected FarneY's 

in stratum :3 On Farmi ng ( After Vari mRx Rotation) 

-----~-:------------
Farme r 1s To t a l Score on Serial Number 

of t he Farmer F1 F2 F _ ____ 1... __ 

1 2 . 8245 2 . 8906 4. 6708 

2 2 . 2835 ' 2;e906 4. 6708 

3 3 . 0703 3. 32 12 4. 6708 

4 3 . 54 13 2. 5453 4. 6708 

5 2 . 54 12 3. 6665 4. 6708 

6 3 . 0447 2 . 1999 ) . 7366 

7 3 . 2836 ) . 2786 4. 6708 

- - -------

-



schedule for the 
!!E1'fODS TO STUDY 

ETHIcpr; " 

surv ey entit l ed "' Appl eATIO" CF r;;;', "nTI3-I- '1 
TPE ATTI1UDES OF FAill'EfiS r" 4KAKI DI"TRr- • " " 

~ .. r , 

L Str atum 1'umber 

2. The serial number of the farmer in tte stratum __ _ 
, . fame of the farmer selected 

4 . . \ge of tl-. € f armer s electer'l 
5. Family size in the farmer selectee 
6 . ~ucational level of the farme r ________ _ 

7 . 3ducational level and age of each of this dependen s ___ _ 

Educational Level 

a) ______________ _ 

b) 
e) ________ _ 

d) 

e) 

r) 

g) 

h) 

i) 

j) 

I . Improved Agricultur al practi ce s 

l. '.','hat 

Gi ve 

order 

a) 

b) 

c) 

are 
the 

e f 

the important cr ops you are raising in your holding: 

relat iv e impor tance of the crops in the rela.tive 

tbeir i mportance . 

II ) 
e) _____ _ 

r) ___ _ 

2 Do use fertilizer~ f or f lI'Qln;: . you thi~k it necessary to 

wheat 

-
-

all numbers in 

chick pea otbers 
a) I think it very neee •• arr 

(5) " 
b ) I think it neces.ary (" ) 

Posi ive responses . 
parentheses indicat e 



ooiX E (contd) "5 
Terr lIbea~ Chick pea Others 
~ ---

a) I am indifferent obou it (3) 
d) I do not thl'nk ' 2) It necessary 
e ) I do not think it necessary a 

all (1) 

j . Do you think i t worthwhile to us e insecticides ! pesticides and 
weedicides in farmi ng 

ter! wheat chick pe a ot hers -- a) I think it very necessary ( 5) 
b ) I think it necessary (u) 

c) I am i ndifferent .bout it ( ~) 
d) I do not think it necessa.-y (2) 

e) I do not think it necessory a all 

( 2) 

4. ·,That is your attitude towards harv est ing cerial crops with icproved 

machines as harvester s rather than traditional practices . 

a) very favour able ( 5) 

0) favourable (4) 

c) indifferent 0) 
d) not favourable (2 ) 

e) deadly against it (1) 

5. That i s your attitude t owords storing tre excess oroduce in imp r:.ve 

bins ratter tran tre traditional ones? 

a) s trongly approve of it (5) 
0) :lppr ove of it (4) 

0) indifferen t (3) 
0) do not approv e of it ( 2) 

e) stron,ly disappr ove of it ( 1) 

6, What l'S tt' d your a ~tu e adoptl' on of new high yield vJJ.rlt lee 
regarding 

of 

terr wheat chick pea others ~ it ( ', - a) strongly approve of 

- 0 ) approve of it ( ~, 

c) neu rei }1 - (2) 
d) do not ap9r~ve of i - f 1 ( - e ) stronglS disapprove 

-



;endix E (contd . ) 
0< 

7. iihat is your attitude towards adoption of better:n ket1ng 
practices as selling in ( i) polythene packets (ii) ~ark.ting 
at a di stant better market , etc . ( iii ) storin~ for some icc 
and marketing at a time when the price goes up I etc . ? 

~ £iil (iii) 

- a) str ongly appr ove of i (5) 

- - b) appr ov e of it (4) 

c) neut r al (3) 

d) do not appr ove of it (2) 

e) strongly di sapprove of it 1) 

II . Education 

1 . \'Jhat is your at t itude towards tre 33ricultural educa iOD , 88 

demonstration trials I g iven by the Hinistry of AlSriculture? 

a) ve ry necessary (5) 
__ b) fa irly neces8ary (4) 

__ c) avera~e (3) 

_ _ d) not nece,s.ry (2) 

_ _ e) very unnecessary (1) 

2. What is .four attitude towards the extent of participa ion 

agricul tural educatiob g iven by the r.~ ini stry ? 

a) ve ry often ( 5) d) seldom (2) 

b) fairly often ( 4) e ) very seldom ( ) 

c) average (3) 

3. 'r,r.et is your attitude regarding the satisfaction 

educati on you get f r om the Ministry? 

rom he 

in 

a) ve ry much sat isfi ed (5) 

_____ b) satisfied (4) 
- - d) diss. isfied (2) 

e) very much d1s-

c ) average (3) 
-- satisfied (11 

4. Wha t is your atti tude regarding~..;the intention to prac ice te 

educatiob you get in your f ~rm activi t ies? 

0) very well (5) 
b ) relatively well 
c) neutral (3) 

(4) 

d) unwillin~ 0 do i 

--- e) do not prac icc i 
at all (J) 

2) 



5 i'/hat is your a"t '(j ~ t;ua e r egarding your child d . . . r e ~e 1n(l 
agricul t ural educat l on 1n agricul ture school or univers l i es? 

a ) ve ry much approve of it (5) 

-- b ) appr ove of i t to s ome ext en (4) 

c ) nei t her approve or dis8.pprove of i 0) 
d ) disappr ove of it (2) 

e ) very much disapprove of it ( 1) 

6. ·,'."bat is your attitude regarding tbe open! n of ~ricul ural 
schools in t he country? 

a ) str ongly appr ove of i t ( 5) 

b) appr ove of it (4) 

c) ne ut ral (3) 

d) do not approve of it ( 2) - -
e ) s trong ly di s appr ove of it ( 1) 

7· Do y ou t h ink i t necessary to send your children to t he 

cODv entionfd schoo ls? 

a) I think it very necessary ( 5) 

b) I think it necessary (4 ) 

c) I am r.o t conce rned 3bout it (3) 

d) I do not think it necessary ( 2) 

e) I do not th ink it necessary at .II ( 1) 

8. ','1'hat do v ou thi nk about educating the f armers 1n ( i ) agrlcul ure 

( ii ) general educ ation? 

9. 

_-'-'( i,-,,) lJJl 
a ) very much appr ove of i t (5) 

b ) app r ove of it to some extent (4) 

c) neither approve not di saporove i (3, 
d ) d i sappr ove of i t to some ext ent (2) 
e ) very much disappr ove of i t (1) 

. b extent rl f sa i s f ac ti or. b 
',bat is your atti t ude t owards t e 

1 i s helpin~ you i n YC'Jr 
agricultur al educ at ion in genera 

profes sion? 

a) sufficiently Vle ll ( 5) 

b) r e latively well ( 4 ) 

c ) a verage (3 ) 

d) poor J 2) 
--- e) very poorly 1) 



r. 

:Il . Farminl'; 

1. 'hat no you tt.ink of your lork as a farme r? 

a) good for a li f e time ( 5) 

b) good for a \'Ihile (4) 

c) neither good nor bad (3) -- d) reluctantly engaged in (2) 

e) very much dissatisfied (1) 

2. Do you think that agricultural products are enougr to 

self- sufficiency? 

a) I think that they ar e suffic iently "iell (5) 
b) I think it they are relatively well (4) 

c) I think that they ar e average (3) 

I think they are not enough (2) d) --
e) I thi nk that they are ve ry much be low re'1uirementa (1 

, . "ihat is your at titude r egarding the cultivation of vegetable 1 

plantation and ornamental c rops? 

a) very much f avorable (5) 
__ b) fairly fa vorable (4 ) 

c) neut r al 0) 
d) fai rly not favorable (2) 
e) very much not favorable (1) 

4 . Do ,.au think it ne c essary to adopt mixed farming? 

a) I think it very necessary ( 5) 

b) I think it necessary (4) 

c) I am not conce rned about it 0) 

d) I do not think it necessary ( 2) 

e) I do not think it necess~ry at all ( 1) 

5 
7h . the ge eral farming a8 an 

. at do you think of your income in 

occupation? 

a) ve ry much satisfiec (5) 
______ b) satisf ied ( 4 ) 



;,.ppendi~{ E (contd . ) 

c) overage 0) 
d) dl""ati.fied (2) - -
e) very dissatisfie1 (1) 

6. Ihat do you think o f your income in t.e ni:::t-Il tuso r"I'J' 

as an occupation? 

a) vr>ry much satisfied ( 5) 

b) satisfied (4) 

c ) av eras e ( 3 ) 

d) dissatif)fied (2) 

e) very much dissatisfied (1) 
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