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ABSTRACT

Since attitudes are subjective and illusive, scaling
techniques for aquantifying attitudes are most important
and hence receive a considerable amount of attention in our
literature. Likert scales and factor analysis are the scalino
techniques used in this survey research to study the atti-
tudes of farmers in Akaki District towards three major
characters; viz improved agricultural practices, education
and farming, that affect the develorment of aqgriculture,
The importancz of these scalinc techniaues, in measuring
attitudes, is discussed and comments recarding their suit-
ability are made from the results of the actual survey.
Since attitudes toward the stated characters may differ for
farmers who live far apart and may be similar for those who
live nearby, the desian used is a stratified random sample
with multiple characters. The District was subdivided into
three corvenient strata accordinag to geographical conti-
guity to exploit the gain in efficiency due to stratifica-
tion. Data collection was made throuch face-to-face
interviews made with a stratified sample of 1000 farmers.
The sample size in this case was determined from a pilot
survey. The interviews were conducted through carefully
constructed questionnaires which vere divided into three
major sections, each pertaininc to a list of questions

correspondina to a major character.
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In addition, an attempt is made to link this study

to the newly developing methods of solution for a stratified
multicharacter sample allocation problem. Effectiveness of
the methods to determine the ortimum sample numbers in each
stratum are empirically checked up bv considerina compromise,
linear, nonlinear, and dynamic proarammina techniques, A
comparative study of these techniques is made from the survey
by computine the variances of the sample means and their
computational efficiencies, Lastly a possible sample design
for Ethiopia for the study of the attitudes of farmers, with
several major characters is proposed and concluding remarks
and recormendations, based on the empirical findings, are

suagested,
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INTRODUCTION
1.1. Back Ground

Ethiopia's economy, like many developing countries, is heavily dependent
nn agriculture. Due to this reasnn, it is essential that studies
concerning the agricultural sector are to be made in nrder to enhance its
development.  Attitude surveys in this sector are important in this
specific situation because agricultural development is directly linked
with the farmers adoption of improved agricultural practices. If they have
* a negative attitude towards innovative practices, it will hamper the
development of agriculture in the country, Social mobility of farmers into
more advanced groups is also desirable from the view point of cconomic
development of the country. This depends on the attitude of farmers
towards education and farming., As far as we know no work has been done in

this area in Ethiopia.

From the statistical methndolegy point of view there are many scaling
techniques for quantifying attitudes. In this project an attempt is made
tn practice some of the methods. Quantification of attitudes has two
advantages:

a) Numerical indices make it possible to report results in finer
details than would be the case with personal judgments.

b) Without powerful methods of analysis, such as factur analysis,
it would be all but impossible to assess the results of the

research.




Further a stratified random sampling design for the survey is adoupted
since such a design would reduce the errors of the estimates, which are
scores in this case. As far as we know allocation of sample numbers to
different strata on the basis of multiple character has never been tried
with scaled values in actual surveys. Thus there is a need to try the
effectivness of some of the allocation techniques develuped for multiple
characters in this project., A pilot survey was beforechand conducted in
Akaki district in Shoa Administrative region and four multiple character
stratified random sampling allncation techniques using linear, nonlinear,
and dynamic programming techniques are chosen for comparative study in this

survey.

1.2. Objectives

The objectives of sur research project are to design 2 suitable sampling
scheme:

(i) for the study of attitudes nf farmers towards

a) improved agricultural practices;

b) education; and

c) farming
(ii) to check up the c¢ffectivness of certain scaling techniques
for measuring the attitude of the farming community in Akaki
NDistrict towards the above factors.
(iii) to find the cffcctivness of coertain methods in multi-
character ( multi-variate) cptimum allocation in stratified

survaeys,



1.3, Preparation of Questionnaire

In any survey roscarch that oporate through the use of questionnaires,
the questicns should be written to produce the most complete and valid
information from each respondent.  Much care has to be taken to both the
mode of administration of the questionnaire and type of sample questioned
because their wording and contont will be affected.  Unlike sampling and
data processing, questionnaire design is not a science or tichnology but
remains an art. All researchers know that when they start amalyzing the
data they are surc to find that sume of the questions are useless, whereas

those that are sorcly noeded were somehow omitted from the design.

There are no clear or simple rules for questionnaire construction., In
this raesearch project we have started by looking at the general purposes
that any questionnaire 1s designed to serve, that is the questionnaire
should:

(i) meet the objectives of the research ;
(i1) ubtain the most complete and accurate information possible;
and

iii) do this within the limits of available time and resources.

Ncevertheless none of us is omniscient. Indecd, the very fact that we are
Studying farmer's attitudes means we do not know it all and  thus cannot
conceive all possibilities. But the questionnaire has been pretested in
Akaki District after which some improvements were made in the items

sielected so as to minimize these problems. The questionnaire has been



rganized 2and worded, as much as possible,to encourage respondents to

provide the most accurate and complete information they can.
Finally, we would like to note that a good survey is the product of hard
intellectual effart over a sustained period, and Of simple trail and error,

Experience also helps, but none of these can substitute for the others.

1.4, Data Collection

Apart from our attention te survey design and anmalysis, the quality of
the research can be no better than the quality of the data collected.
" Whether one decides to conduct all the interviews, hire a few cnumerators

to dn the job, etc., the nbjective of the survey interview remain the same-
to facilitate the collection of information about the population under
 study, viz. Akaki District farmers, in a uniform and reliable way. We have
“tried to complete the data collection so as to accomplish the objectives of

~uniformity and reliability using the funds and time available.

The data were collected from March 31, 1988 to April 19, 1988, The data
collection was the most labour intensive part of the survey, and therefore,
accounts for the greatest proportion of expenditure of the fund available,
Ten interviewers were hired from the office of the Ministry of Agriculture.
Most of the individuals are graduates from agriculture cnlleges in the

S country. It was believed that they will be able to communicate with the
' farmers very casily since they are working with the farmers., To achieve
_uniformity the interviewers were properly criented and close instructions,

. supervision and follow up were carried out in order to check their
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activities.

1.5. The Frame

Probably the most difficult task in sampling from the district is
finding thc appropriate 1ist. Fortunately, an up to date {(1988) list of 66
Farmers Assocation (FA) along with names and number of farmers was nbtained
from the documents of Inland Revenuw Office of Akaki District. These FA's
were alloted to threc strata by means of geographical contiguity where a
simple random sample of farmers were selected from each stratum

independently.,

1.6. The Sample Design

The sample design is multi-character stratificd random sampling where
three strata were formed for the 66 FAs with regard to their gengraphical
contiguity. First a pilot sample survey of 60 farmers ( 20 farmers from
each stratum) was conducted, the stratum variance foar ecach character in
each stratum were computed and the sample sizes for each stratum obtained

using compromisc allocation for the main survey.

1.7. The Problems of the Survey Research

i) Time and Cost:- Time and cost affect all aspects of survey rescarch,
of course they have spacial importance to questionnaire design because they

impnse a limit on the number of questions the researcher can ask, The
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allncated budget was not sufficient . Apart from this the data collection
was started very late from the time it was planned in the proposal
especially duc to the unavailability of a ficld vehicle. Due to time and

cost constraints we faced several difficulties.

ii) Location of the farmers:- The farmers we were intorviewing were a
simple random sample in cach stratum which fell in 211 the 66 FAs with nn
exception in the district. Due t» this reason there was a need for guides
to locate them. In this roespect the Districts Ministry of Agriculture

personnels and «fficials of the Districts FAs helped us a lot,

iii) Problems faced in encountering the farmers:- The farmers wore highly
suspicious of considering us as state «fficials empowered to do something
¢lse that will endanger them. Me had at our best tried to convince them
that this study focuses attention to their improvement and that we have no
ather Sbjectivae than a rescarch study fir recmmendations regarding the
development of agriculture,
iv) Problems encountered in using computers:- Data analysis and
processing, by the methods we adopted, needed ¢ mputers. Lack of computer
packages in the University had forced us to d» part of the work with simple
clectronic hand Calculators. Apart from this, the time demanded by the
computer center ( saying "we are busy...") of Addis Ababa university to
process the data, was completely against the time left for us to complete
the thesis,

By and large, the survey research work, data peocessing and analysis
demanded a lot of effort, offective coordination, supervision, moncy from

our pockets, and great patience,



CHAPTER 11

SCALING TECHNIQUES

2.1. INTRODUCTION

Survay research is frequently confronted with the problem f scaling the
responses f attitudes. Much »f the literature on the measurement f
attitudes concerns different methods for developing such scales. At the
present time, most measurcs of attitudes are based on self-report, and-
and from what cvidence ther: is concerning the validity of - approaches to
the measurcment of attitudes, self report offers the most valid approach

currently available ( Nunally, 1967).

This chapter revizws two principal scaling techniques used in the sicial
research : Likert scales and factor scaling in factor analysis for the

designed questionnaire on attitudes.,

The simplest form of attitude measurement is based on a single item that
alicits a simple response. The scale may be only nominal categories or, we
may treat the categories as ordered, »r even as interval level or above;
although this may be presumptucus.  Whenever the attitude toward a single
nbject is measured on the basis of a single response, the scale is called
single item measurement. For some types of measurencnt in Survey research,

single item measuros are adequatce. However, if the information can nat be



assessed as directly, the difficulties increase. For variables such as
attitudes, single item measuring device is 2 risky venture ( Rossi, Wright,
and Anderson, 1983). Due to this reason, this measure is not used in this

survey.

2.2. Likert Scales

Likert scales, alsy called summated scales , are amongst the most
commonly used scaling methods. The procedure is relatively easy to use
which has intuitive appeal., A set of statements is selected cach of which
reflects favorably or unfavorably on the attitude object. After each
statement there is an agreement scale. Raspondents are askad to indicate
on the scale to which extent they agrez or disagree with each stateoment,
Five categories are commonly uscd ( example: strongly agree, agree,
neutral, disagree, strongly disagree), although some applications omit the
neutral category and some add even more categories to permit finer

distinctions to be drawn.

It is usually recommended that an equal number of positive and negative
statements be uscd. In our attitude survey we have adopted a five category
scale for cach statement. For positive statements the categories are
scored 1,2,3,4,5 with 1 indicating strongly disagrez and 5 indicating
strongly agree. We should note that if the statement is unfavorable toward
the subject, the scoring is reversed. The respondents attitude score is
then the sum of the scores on the separate items; i.e., linear combination

- of the items with weight unit. High total scores represent favorable

‘attitudes toward the cbject and low scores reprasent unfavorable attitudes.

|
|



Assumptions of Likert scale:
i) There is a continuous underlying attitude dimension and that
each item is monotically related to that continuum. The exact form
of the relationship is not important but a more favorable attitude

shuuld produce a higher expected score on any particular iten,

ii) The sum of tha item scores is monotically related to the

attitude,

iii) A simple common factor proevails,  In genaral this is
equivalent to the assumption that we arc measuring only one

underlying common attitude.

The: scores of Likert scales, like other attitude measurcment tochniques
depends heavily on the original set of statements used., If these are bad
items, it is unlikely that any mathematical mastication will produce good
measurements, Even if good items are chosen and even if high reliability
is attained, unidimensionality is not guaranteced. Other work, factor
analysis, usually is needed. Another criticism of Likert scales is that
the same total scores can be attained in a varicty of ways., In the extreme
case it is possible for twoe respondonts, buth having the same scores to
have disagreed with each other on cvery item on an n item scale., 1If this
nccurred over many pairs of respondents, the items would be found to be bad

and would be discarded.



2.3. Factor Analysis

Factor analysis can be viewed as consisting of a broad sct of
techniques( mdals) that encompass several related procedures such as
principal components, principal factor analysis, and maximum likelihood
factor methnds., The immediate objective of factor analysis is to reduce a
set of intercorrelated responses ( variables) or alternatively a set of
respondents ( the individuals), to a smaller set of unobserved "factors" or
latent variables which presumably give rise to the abserved data and

correlation ( covariance) matrix.

In our survey we have a series of attitude statements to which subjects
indicate the degree to which they agree or disagree. Each item can be
considered 2 variable and the matrix of intercorrelations among these
variables can be obtained. Here we are interested in knowing if the
responses tn the attitude can be accounted for by placing respondents on a
few underlying attitude dimensions. If we obtain those dimensions and cach
respondents location ( score) on each dimensinn we will have constructed
measurcments, fower in number, that can be used in data analysis. In this
way factor analysis provides us with summery, empirical, multidimensional
indices or measurements that are not observed directly but may be used as

variables in statistical analysis.

2.4, Statistical Significance Testing in Factor Analysis

When the response variable consist of observations for the entire

population, the only source of randomness is due to error of measurement

10



(unrcliability) and to unique factors (individuil offects).  However the
purpose of conducting sample surveys generally is to obtain accurate
estimatzs of population parameters, since it is usually cxpensive to
conduct population censuses,  Factor analysis madels are therefore more
often computed from random samples than populations, and this introduces a
second source 9f randomness-that due to sampling, Since the random
sampling o=ffects arc of no substantive interest, the factor parameters
(1oadings, scores, and latent ronts) must be subjectod to statistical tests
to decide whether which arc insignificant in the population. The nature of
the test will depend on the type of factor model used.  Usually
significance testing is ¢ nducted f r principal ¢ mp nents and factor
analysis. Maximum likelihvd fact r analysis is now widely available in
standard packagus such as SPSS and BMD and n: 1 nger prosents computational
difficulties., It is important t keep in mind that fact r analysis differs
from the principal ¢ mp nent model in that fact r analysis is c¢ variance
(rather than variance) rizonted; that is fact r analysis embodies a
definite hypothesis that the 'bserved p variables have been generated by
precisely m < p commn factors. It is this hypothesis that is tested in
the maximum 1ikelihiod factor model, where it is assumed that x— N (u, #9).

Examinati n f the testing procedures could be referred to Morrison (1967).

2.5. Constructing Factor Scales

Factor analysis contains tw> sets ~f numbers: the fact r 17adings,
which measure correlation between the observed measurements and the
factors; and the factr scores, which indicate the relative position of

each individual on that fact r. The first step in facter analysis consists

11



in identifying the factrs by means f ritations, Depending n the nature
f the data, ptimal identificati n f factrs in torms f . bserved
measurements (variables) is usually achieved in terms of blique
(correlated) fact rs.  Once the factrs have been identified in terms f
substantive behavinur (attributes), the fact r scores can be considered as
measuring the relative location «f the individuals on the factors., The
factors in effect, becomes latent variables on which the individuals ara
scaled or measured.,  Here we wish t

i) uncover, if possible, a2 relatively small number f continuous

factors which result in  the attitudes; and

ii) scale each individual along one of continuous but an bserved

facturs.

It is assumed that although the ruesponse is measured by discrete numbers(
1, 2, 3, 4, 5), the latent attitudes are continuius., It is thase latent

attitudes which we wish t measure using the questinnaire,

The principal recommendation for factor scaling is that it provides a
method of measuring dimensions that cannot be nbserved with accuracy.
Since only common fact rs are scaled, the resultant measurement are largely
free of measurement error and other individual differences aming the
respondents,  Note that factor scales are only uncorrelated when the
variables indicate that an orthogonal structure is relevant. Lack of
orthogonality between the factors need not present major difficulties since
latent attitudes may in reality be correlated. At last we should note that
the factirs depend on the variables included (and excluded) from the factor

analysis and hence cannt be theory frea. The predictive and explanatory

12



ability of the factor scales will therefore dopend i the relevance f the

questionnaire designed.

Finally a distinctive feature of faétor scaling is that it does not
assume each item (question) to be of equal value when determining the
individual's scores. Thus items with 1ow loadings are given small weight,
and those with very small magnitude are omitted from the calculations
altogether. What constitutes a small loading is that are statistically

insignificant 1nadings rather than 1uadings which are deemed to be small.

13
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CHAPTER 111

General Theory of Stratified Random Sampling

Among the different types of sampling procedures, stratified randm

sampling will be discussed hercin after.

3.1. Notations and Terminulugl

Let L be the number f strata and the suffix h =1, 2,...,L denote the hth

stratum,

Np = Tha number »f sampling units in the hth stratum

N = TNy = Total number f sampling units in the population

Wh = Np/N = stratum weight in the htP stratum

1]

Nh The number .f sampling units selected with simple randm sampling from

the h th stratum.
n=2 nyp= Total sample size for all strata
Let Yihj = The value ~f the 1 th unit in the h th stratum f the jth

Chf‘“‘v‘ictL‘r ( J = l,2,..-.l~‘)

(i = 1,2,...,Ny) and ( h = 1,2,...,L)

-

2
th = 2. Yihj = true t tal »f the hth stratum f the jth character,



?Bj = Yhj/Nh = true mean «f the hth stratum f the jth character.

A -
'hj =NpYhj = unbiascd estimate of the population total «f the hth stratum

for the jth character.

’
i = | f Hng ) / nq = sample mean f the hth stratum for jth

=t

character,

?sst = }E WhYhj = unbiased estimatc of the population mean for the jth

character

Yijst = Nyjst = unbiased estimate f the populati-n total f the jth

character,

3.2 Description

Stratification means divisi'n int~ layers. Past data or sme o ther
information related to the character under study may be used to divide the
p pulation into varicus groups such that

(i) units within cach group are as h.mgeneous as possible and

(1) the group means as widely different as possible.

Thus 2 p pulation consisting .f N sampling units is divided int) the L
subgroups, termed as strata, of sizes Np. If 2 random sample of size np is

drawn from each strata independently, the sample is termed as stratified

15



randm sample of size n = Z Nh and the technique of drawing such a sample

is called stratified random sampling.

It should be nnoted that with a multicharacter study one faces the
difficulty of chousing an appropriate way of stratification. In such a
situation cne can use

i) intuition
ii) Jjudgement of subject matter specialists,
iii) gegraphical c ntiguity
Further optimum points f stratification for multicharacter surveys can

effectively be used.

After construction of the strata, the next important point is a suitable

sample number allocation in each stratum,

3.3, Introduction to the Determination of Sample Size

In planning any sample survey, the first problem that is faced is how to
determine the size of the sample so that the required population parameters
( totals, means, etc.) may be estimated in the best manner as to the kind

“f sampling method to ba taken with the degree of precision required.

In stratified multi-character rand m sampling, we need the values «f the
pzpu]at‘i m strata variances or clse they sh wld be estimated in arder to
Apply optimum allocation. There are at least three ways of estimating

population variance:

16



(1) by previous sampling .f the same r a similar p pulationg
(11) by the results of a pilnt sample survey: and
(i11) by guess- wirk about the structure of the population,

assisted by srme mathematical results.

The most serious limitation of optimum allocation is the absence f the
knowledge of Spjg in advance. In order to cverc me this problem a pilnt
sample of size 60 has been taken in order to priduce cstimates of Sp (h=
1:2,3)

In mst surveys information is cillected from more than cne charactor.
In our attitude survey ~f Akaki District farmers, thoir attitude t wards
improved agricultural practices, education, and farming arc regarded as the
three most vital characters. One method of determining sample size is to
specify margins of errors for the characters that are regarded as most
vital to the survey. An estimation of the ptimum sample size is first
made separately for each of the desired characters. As Cochran (1977)
noted, the best allocation for one character may not in general be best for
another, and hence some compromisation or other alternatives must be

reached.,

3.4, Methods of Optimum Allocation in Multicharacter Stratified Surveys

With a single character under study and for a given sampling procedure,
Wtimum allocation is well defined, It is that which minimizes thoe cost of

the survey for a desired precision, or the variancc of the sample estimate
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sample of size 60 has been taken in urder to produce cstimates of Sy (h=

1,2,3)

In most surveys information is collected from more than cne charactoer,
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With a single character under study and for a given sampling procedure,
Ptimum allocation is well defined, It is that which minimizes the cost of

the survey for a desired precision, or the variance of the sample estimate



for a given budget f the survey,

When a number of characters are simultancously understudy in 2 sample
survey, there is no single optimality criterion for the allucation f the
sample numbers. The problem is attacked by many known statisticians using

compromise, linear, nonlinear, and dynamic programing techniques.

Kokan (1963) has defined "optimum allocation” in multicharacter surveys as

follows:

A vector n = (n},...,n) of sample numbers will be referred as * optimum
allocation" if it minimizes the cost of the survey subject to the
conditions that the variance Vj (3 = 1,2,0..,p) °f the astimate of the jth
character does not 2xceed a given positive quantity vj at confidence level
1-j (0 <ofj< 1), (§ = 1,2,...,p), where p is the number of characters

under study.

This optimality criterion, together with certain other considerations,
will lead us to the linear, nonlinear and dynamic programming techniques
for the determination ~f the vector n. Dalenuis (1953) was the first t
suggest the usc f linear prigraming in sample surveys t determine sample
number all cations when several characters are under study. Nordbtten
(1956) illustrated this appr-ach by a numerical example. Delenuis (1957)
had further menti ned that nonlinear prigraming techniques can 2ls. be used
to s lve the problem. We shall now try to brief the different meth ds and

pricedures for the allocation problem in multicharacters.
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3.4.1 Compromise Allocation

ns Cochran (1977) put it, if gwd previous data are available, w: can
cmpute the ptimum allocation for each character separately and see to
what extent tnere is disagreement.In survey f spucialized type, as he put
it, the correlations among the items may be high and the all cati ns may
differ rclatively little, Hence the average of the ptimum sample size
(my) for the characters would provide a satisfactory cmpr mise allocation,

The expected variance for it is given by the formula

Veom = 2 [WnSh12/mn

If the allocations arc made from established variances, the precision of

the compr mise will be verestimated,

3.4.2. Linear Programming -

The allncation problem has been formulated as a lincar programing
problem and then shlved using linear algorithms ( Nordbotten, 1956;
Dalenius, 1957; Marshall and MNautiyal, 1980; Mitchel and Bare, 1981).
Among the works presented by the different authors, we shall here present

that of Nurdbotten (1956).

The production of the estimate of the pipulation total will be
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ass cirted with a cost function € (nl .. .n).  The quality of this
ostimate is expressed by the variance. The allcation problem is

cquivalent to the constrained minimization problem
C(npyeee,ny) = Min,

subject to

var .‘ (nlguao,nL) = v

where v, is the variance corresponding to the predescribed quality.

Here the average sampling cost per element may as well depend on np. A
small np may perhapes c rrespond t: 3 higher cost per elonent than 2 large
Nhe

The cost functicn has the following form,

C=c,+2 bpnpl, sesnosves(Shedil)

where the parameters by arc supposed to be nonpositive,

The problem is to estimate p totals cught t be done as cheaply as pussible
subject to the following conditions,

i) Ognpeiy (h=1,...,1) ssinorel D8 2)

1) 5 Ny (Mh - M) - S2hie npl € vj (slieensp)  ..a(3.4.2.3)

C=c, +Z by¥p ettt 464 (3.4.2.1)
subject to
- T, Ny (Np - "h)szhj.\"h £ vj (§21,250000P)  +ee(3.4.2.5)
and Ny Cyp €0 (0= L2yeeesl) oeeeeen(3.4.2.6)
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Therefore, (3.4.2.4) tu (3.4.2.6) are linear in Yh's and hence appr priate

linear programaing solution techniques could be applicd,

3.4.3. Nonlinear programing

The all cation problem has been formulated as a nonlinear programing
problem and solved using nonlinear algerithms (kokan, 1963; Jaganathan,
1965; K'kan and Khan, 1967; Chatterjec, 1968; S:land, 1968; Huddleston at
al., 1970; Arivantis and Afanj2, 1971). Similarly as before aming the
w'rks presented by the different authors, we shall present that of Kikan

(1963) and K kan and Khan (1967).

Kokan has formulated the problom as follows: Let € =¢(n.) where € is the

total cost and n = (ny,...,n ) a vector ©f sample numbers. The allocation

problem is

minimize C =% (n) sicaavaven 13AT)
subject to

v:j _<_- vj ( jzlgzgot.,;)) l.....ll...( 3-“-3-2)
"‘nd l] _-<- nh '<_ Hh (h=1'2,.-..'L) I.'.-....l‘..-.l..l..( 3.4‘3.3)

where Mp is a function ~f the population number < f units in the hth class

(depending up on the sampling procedure used).

If 2 voctor n satisfying the (p+2L) constraints (3.4.3.2) and (3.4.3.3)
exists, we call it a "feasible solution®. Further, if a feasible s luticn
als" minimizes the objective function (3.4.3.1) it is called "locally
ptimun", The jbjective functim can be transformed to a convex function

and the constraints as linear in their variables. By the property of
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¢ onvex functinn, if a feasible solution exists, an ptimum s lutin also

cxists.

Without 1oss of generality, assume the characters under study are the
population means Yy under stratified random sampling, Let ?Est be unbiased

estimate of Yj which has the sampling variance

Vj = Var ( ¥jst) =Zﬂhjxh (3.4.3.4;
where apj = w2h Szhj th shisile 3= 12000040} (3.4.3.5)
and xp = 1/np - /Ny (h = 1,2,...,L) (3.4.3.6)

Let Cp be the cost of cnumerating all the p characters 'n a single sampling

unit in the hgp stratum.  The tutal cost of the survey is

C=c¢y+ XL Cpth (3.4.3.7)
where ¢, is the vverhead cost. Using (3.4.3.6), (3.4.3.7) can be reduced
to

€= g,y Iﬂhch #n + Npkp)

Further the following constraint is also needed.
0< xp € 1= (/M) ( 3.4.3.8)
Our «bjective is to chinse Nj,...,np, such that C is minimum ( -C 1is
maximum) subject to the constraints Vi £ vj. Hence we maximizc
. .2 NhCh / [1 + NpXpl (3.4.3.9)

subjoect tn

F apiXn < vj (§ =1i2,..00p) (3.4.3.10)
and 0 < xp < 1-1/8p [ ' La2iseeik) ( 3.4.3.11)
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The bjective functi n# in (3.4.3.9) is nonlinear and convex, #nd the
rostrictions (3.4.3.10) and (3.4.3.11) are linear in Xp's. Because
(3_.;.3.9]15 » cnvex function, if a solution x = ( x1,...,%) exists, an
aptimum sulution will oxist. F:rv the silution the following method was
adopted:

Form the function
R & 4 /\J' (z ahjxh -5 "j)

wherae is a cuonstant.,

Differentiate L parcially with respect to Xp's (h = 1,2,...,L) and 2§ ,
first for j=1, and equate the results to zero and solve f1~h; and Xpee
Check whether these values satisfy the constraints (3.4.3.10) and
(3.4.3.11)., If these satisfy the constraints they are feasible
slutions and are alss optimum. If these values do not satisfy, then
nrococd as above with j = 2 to find a solution and and soon until an
ptimum solution is found., Thus, by a precess of trial and error, the
mothed is to find which constraints are irr2levant and which are
sssential and theref.ore have to be introducedint: the objective function

with a language multiplier.

Later in 1967 K kan and Khan presented an analytical s lution for the
preblem as £ 11 ws:
Noglecting the  verhead cost, the all cati n problem
Maximize K = 2 Chip (3.4.3.12)
subject t

2 Mjxh £ V] (3= 1:250005P) ( 3.4.3.13)
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and 0 < x <1 - 1/My (s 1,2, amal) cesna( 3:8:3.16)
putting 1/np = Xp  (3.4.3.12) t ( 3.4.3.14) reduce t

k(x) = Z Ch/Xp » x = Ki....,xL)

The upper limit in the last inequalities is defined for integral values
f np. Since the value f Xy be continous the upper Timit of Xy is fixed
at m, where m is a p:sitive finite real number >1. Thus we have

1/My < Xp < m { w3l coisk) (3.4.3.17)

Equati n (3.4.3.15) represents a hypersurface in L dimensions and
(3.4.3.16) with cquality signs are hyperplanes f L-1 dimensions, The
existence and uniqueness f the silutin to the allocatin problem and the
analytical dimensins of the soluti- n is given by K kan and Khan (1967).

For the procedures to the solution als: refere to the same reference abive,

3.4.4 Dynamic_Programming

Omule (1985) had found a way to the s dution of allication problem
through ther use f dynamic programming, The problem is attacked by
cnsidering the process as a multi-stage decisin process through dynamic
prigraming,  The advantage is that dynamic programing can morc easily
handle, problems involving soveral starata and/or characters ( or

variables).

Omule had expressed the allucation problem as a multistage decision process
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as fullows:
The stratified sampling decsign allication pr blem can be stated as
f .11 ms:
Find np ( h = 1,2,...,L) such that
C=c, +2- ChNh
is minimized and such that the sampling variance f 2ach character j ( j =

1,2,...,p) is ne more than a specified tolerance level vj.

The determipation °f the  np  can be regarded as a stage process in which
w2 select ny, units from stratum 1, np units from stratum 2, and s on

untill we have selected ng units from stratum L.

Mulltistage Decision Madel

Let the hth stratum be the hth stage and np be the decisiin variable at
the hth stage . /At ecach stage h, define the amwunt of variance of the
variables remaining to be accounted for (from vj) prior to the seloction of
N units as statc Xjhe Further define state xj,h-l as the amwunt of
variance f the variable remaining t. be acc unted for, subsequent to the
sampling decesinn of np. These two states are related thr ugh the

fe11owing state transiti n functions.

Xjh = XjuhT1 + W2 S2ip [/np = 1/My] (3 = L2,e.e0p) (3.4.4.1)
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The c st f the Sﬁmpliﬂg diecisi on at Stggd h s ChMp. Since ¢, is ¢ nstnt

it can bu disrcegarded.
solution by Dynamic Programming

First restate the problem as foll ws:
Find np (h = 1,2,...,L) such that the ubjective (cist) functin C is

minimized and subject t' the constraints.

Z w?hs?hj [1/np = /Npd < vy
(j = 1'2!""i1)
and 2 ¢ np < Np s» as to ensure at least one degree °f froed'm and t

snsure the sample is nt larger than the population,

Stages of the Sulution
i)  Separate the objective functions int. stage c mponents - functions of
np independent of 2ach ~ther for all h = 1,2,...,L.
ii)  Decrmpise the L-decision variable problem into L priblems
corresponding to the L stages of the medel np. Thus at stage h, th
decisin problem is t find the optimum sample size n'p such that
fh{Xp) = minimum § cynp + fh-1 (Xp)T 2 < np & My for fuasibl
values of
Xh=[0¢ xp1 € V1 » 0€ X2 & V2seees 0< Xnp £ vpl
N te that Xp_p is predicted from (3.4.3.41) and, in particular f (x,) = 0.
The ab we equations are s lved recursively for stages W= 1,2,s605L USTNG

caleulus 'r simple scarch procedurss such as cmplete caumcration.
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CHAPTER 4
ANALYSIS AND RESULTS FROM THE SURVEY DATA

4,1 Introduction

We shall base our study on the 1000 farmer's responses to the
33 items which relate to the attitude of farmer's towsrd improved
agricultural practices, education, and farming. The first 17 items
were on improved agriculturel practices, The next 10 items were on
education, and the last 6 items were on farming., Based on the
methods discussed in chapters 2 and 3, the survey have been analy-
sed and presented, For conveneence we have adapted the following
symbols:

All are attitudes toward ....

K1 = Using fertilinzers for farming teff

Xz' = Using fertilizérs for farming wheat

XB = Using fertilizers for farming chick-pca

Xh = Using fertilizers for farming others

XS = Using insecticides, pesticides, and weedicides for farming
teff

Xg = Using insecticides, pesticides, and weedicides for farming
wheat

XT o Using insecticides, pesticides, and weedicides for fatming
cHick-pea

Xqg = Using insecticidse, pesticides, and weodicides for farming
others

39 = Using improved machines for harvesting cereal crops

X,0 = Storing excess produce in émproved bins

X11 = Adoption £ new high zield varieties of teff

XTE = Adnsptionof new high zield varieties of wheat

X13 = Adontion of new high zield varieties of chick-pen

X4y ¥ Adoption of new high varieties of others



e
|

= EH H
nonon

rdoption of better marketing practices ~by polythene
packets
Adoption of better marketing practices- distant better

market

Adoption of better marketing practices- staring and
marketing when price goes up.

Agricultural education given by M.0.A

participation in agricultural education given by M.0.A
Sasisfaction in the agricultural education

The intention to practice the education received
Children's agricultural education in agricultural
schools or Universities

The opening of agricultural schools in the country
Sending children to conventional schools

Education of farmers in agricultural education
Pducation-~af farmers in general education

The extent of satisfaction that agricultural education
is helping in the profession

The work as a farmer

Sulf-sifficiency by the agricultural products
Cultivation of vegetable, plantation, and ornamental
CTOPS .

Adoption of mixed farming

Tncome in the general farming

Income in the animal husbandary.

= Ministry of Agriculture.

Tmproved agricultural practices,
Education

Farming




4.2 _Preliminery Estimation of Variances and Means

From the pilot sample surey we had first estimated the
stratum means and variances and had taken a total sample size
of 1000 of which 540,710 and 150 were allocated to stnta 1,2
and 3 respectively based on compromise allocation. Then the
main servey was conducted and a better estimate of the means
and stat_dard devications were obtained based onLikert (unw-

eightnd) scale scores, The following results were obtamlned,

From the main survey,

Teble 4,2,1

Cheractors
I E F
2 N. y S y S v S
St -
tratum h hI hI hF hE hF hF
1 4751 72.15 9.6909 45.92 B,4329 23,46 7.3149
2 5127 63.54 U4,7138 L4L4_68 4.,0209 23.61 5.3182
3 9124 63,79 31776 H2.31 2.9713 25.09 2.0593
Yyst 13002 66.75 44,56 23.91
Table L4 ,2.2
2 2
- g
’ g Mg
h 1 2 q
3 LA
T 12.539 3.455 0,583
E 9.475 2,514 0.510
F 7.144 4,398 0,245
e
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4,3 Estimation of Factor Laadings, Identification and

Interpretation of Factors

The data matrix obtained from the main survey was of order
1000 farmers by 33 items of whom the first 17 items were on
improved agricultural practices (charatcterI), the next 10 items
on education (character E), and the last 6 items on farming (- =
(character F): By the use of P-stat computer packages factor -~
analysis were performed for each character in each stratum sep-
arately. From the analysis, the latent factors, factor loadings
and the communalities were obtained for each character in each
stratum. The next logical step is to relate the latent factors
to the originally observed responses by examining the pattern am
magnitudes of the loadings. From the examination of the factor
loadings in the initial solution: Factor identificationis foumd
to be difficult. Some fectors are bi-polar, i.,e., they load
positively on some items and negatively on others, Usually the
interpretation of the bi-polar factor is not readily apparent and
hence a need for a factor solution, that makes interpretation
easier. Thus the next step is to rotate the acis to get a simp=
ler and/or more easily interpretable solution., Hence we have
adopted a varimax (orthogonal) rotation that simplifies identifé
ication of the common factors, The results are given through

the nine tables tiven in appendes C.

* The initiml solutions are given in Appendex B.
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(iii) Farming (character F)
Table 4,3,7
Stratun )

factar group items identification 2 ittitu t:mard

real crops 1nsccurity

Stratum 2

7 X * ?f“‘ 1 " t
ricultural prdu




Stratum 3

TACT I Griouped iten ldentificati i ttitud

X X X yaricultural ind




4.4. Constructing Factor scales

In this sectinn fact>r sc res, which indicato ti rclatiy ition
each farmer in that factar, ar btainoed as fil11 ws, Cnsidor th
lhadings in Table 4.3.9 as an example. Yo have soen that itome
X33 Are intended to maasure attitude toward A ricultural inc 2 nd

Int :ndea 1 measur 1ttitude towards neral farmin na A9

intended measure attitude t ward farmin ag ccupatiocn | |

(measure) ich f the 1000 farmers alone these dimensions w wdont  th
rocedure.  Consider the farmer whe rosponded as v o 1w n
itums concerning the character farmino,
T Al ] 1
bser response score fur farmer 1, in stratum 3

n Dbserved respons

9
X
3
x 1
{31 J
|




T+ compute this farmer's tital sc re for fact

| rsi: t)
nogative loadinds (if any) for the lar lsadinne and ke adiu ats “fur
th bserved responses with ¢ resn -'I-Hﬂ_. nenative | 1ings. b thi r ot
sc'ore for factor 1 is [.716843(2) + ,773062(5) + .793615¢ V.
indicating an almoist neutral average attitude toward th r Itural

icme, Similar calculations give us the total scires for cacl saar 4

s:ach stratum for each character which are given in Jippendix




4.5 Results obtained From the Factor “e-les

Based on the factor scele scores (see A~prondix D) of the Farmers

in esch stratum for each charactor the following results are obained,

Table 4,51

Average Totel Scorem and percent of Farmers with Favourable
sttitude Toward the Larent Factors on CheracterI,

T — e T B —

Latent average interpretation % of farmers hevimg
stratum(1) Factor total favémrable attitude
(?) ‘BCOT@(?) for (13) Satls O (2)
1 3.3319 Not far from neutral 63,2
2 13,3207 Not far from neutral 65.8
1 3 2,7756 almost neutral 7.9
L 2.84813 almost neutral none
5 3.9785 strong mgrecment 97.4
1 2.1997 strong dis agreement none
2 2.6t almost neutral none
2 3 2.3698 strong dis agreement none
I 7.3933 not far from neutral 70
5 4,0673 strong agreement 96
6 5 very strong agreement 100
1 " 2,0922 strong disagreement none
2 1.3740 very strong disagroeement none
3 3 2.,9694 almost neutral none
L 13,8284 strong agreement 100
5 2.64913 almost neutral none




f.’!hl“ b 5 2
wverage Total Scores and Percent of Farmers with Favourable

Attitude roward the Latent Factors on Charascter E.
Latent average interpretation % of farmers having
stratum Factor total for (13) favourable attitude
(1) (2) score(3) for (2)
1 3.9945 strong agreement 89.5
1 2 3.04732 not far- from neutrel none
3 3. 8177 strong agreoment 81.6
1 3.9610 strong agreement 86.7
2 2 2.6162 almost neutral none
3 3.1193 not far from neutral 193
1 3.4510 strong agreement T1.4
3 2 3.0960 not far from neutral 28.6
3 2,.6079 almost neutral none none
Table 4,817

Average Total Scores and Percent of Farmers with Favourable

Attitude Toward the Latent Factors on character F.

Latent average interpretation % of farmers having
stratum Factor total for (3) havourable at titude
(1) (2) score(2) =1 for (2)
1 1.3914 very strong disagr. none
1
2 1.5376 strong disagreement none
1 1.3958 very stron disagr. none
)
2 2,88u46 almost neutral 16.7
1 2.94173 almost neutral 1%.9
3 2 2.9704 almost neutral 14.3
3 4,5373 very strong agreement 100




From the above tables, we observe that thore is a strong
favourable attitucde toward the use of fertilizers and plant
protection measures (i.e.,pesticides, herbicides, ete. For the
major crops (teff and wheat) unlike the minor crops (chick pen
and othnrs). But there 1is no favourable attitude toward the
adoption of new varieties of crops and other improved agricul-
tural practices (1ike the use of improved bins, improved harv-
estors, etc,). On the other hand there is a strong favourable
attitude toward the agricultural education (as demonstration
trials) given by the M.0.,A. in which about 90%,82%, and 71% of
the farmers in stratum 1,2,and 3 strongly approve of it respeo-
tively. Unlike stratum 2 and 3, 82% of the farmers in stratum 1
strongly approve of farmers' education (both egricultural and -+
others) in general, Except a small proportion of farmers which
approvfof the opening of agricultural schools in the country and
childern's education in stratum 3, the general attitude of farra
ers towards the proliferation of agricultural schools and child-
ren's education is on the average, neutral, Further there is a
very strong favourable attitude towards general farming in strat-
ums 1 and 2 unlike the average neutral attitude towards farming
in stratum 3, In &11 the strata there is a very strong facourable

attitude towards farming-as an occupation,

4.6 Application of the Différent Methods of Allocation.

In the sample allocation problem the characters are attitudes
toyards improved agricultural practices (I), education (E), and
farming (F). First we consider information given in Table 4. 4.1
and 4,2,2 of gsection 4.2. we base Ourserlves on the allocations
techniques, compromese, linear, nonlinear, and dynamic programm-
ing techniques, discussed in chapter III., We take all ch 's

(h = 1,2,3) as constants.




Application to Unweighted ILikert Scale Scorcs

{) Linear Proaramming Solution

The linear procramming technique, that of
Nordbotten (1356) . given in Chapter III, has no
practical relavance ir this survey. The cost
function defined is rather very special and cannot
be applied, espccially, in this kind of attitude
surveys. The cost function by Nordbotten assures

the parameters b, %c be non positive which implies

at least onc bﬁ is necative and henca

I}
b b¥?t1 <0 follows, But this, in turn,
h:l .- e 13
implies
I. -1
C- L byn "~ = Cot»-f‘
h=1
which indicate total cost C is less than C_. fence

L]

such an ideal cost function is far fror reality
unless the purpose is to show that there is a way
to formulate the allocation nroblem ag a linear
programming technigue.
ii) Nonlinear Progranming Solutions*
¥okan's (1°263) allocation oroblaem is O (ioror-
ina CO), maximize =

:751 5127 2124 e LB
R [l‘r-':’.’:lyl g T+512 7%, +T-*"'."r.;"

subiect to

——————————__::1---lIllllllIlIllllllllllllllllllllllllllll




12.539%; + 3.455x, + 0.583x, £ 2,970  {4.6.1.2)
0.475x%; + 2.514x, + 0,510x, < 1,292 (1.6.1.3)
7.144%, + 4.398x, + 0.245x; £ 0,372 (4.6.1.4)

and

r‘:fx1f n‘gﬂlq—?ags' f\:x_/-(- '_-.f‘.Ot’\Eﬁq" n.gx"( r\..rig-f.'.'_?(}(‘

“.i':.l.’-:l
Applying the method adonted in Chapter IIT we found:

A= - 199.530204, X, =0.026276041, X, =0.033552282 and
th:0.1427ﬂ51?1 which gives the optimum sample nurbers

ny = 38, n2==3n and 53=;? with a total samnle size of

75 farmers.

Further applyinag the -palvtical solution method developed

bv %Yokan and Khan (1967) to © allocation problem

e

h 3

minimize h
1 ]

I ™

h

subject te the ahove constraints, we found the followinq

results. Ry takino the upper confidenca limits as

.05y .
vy = 1St}2, (§=1,2,3..:) we have
k, = - 3 ah%/
4 Serd wmaias 1ifh yhich gave ky=2,971, k,=1.295
anc k,= n.374. Thus we have
valuzs of Intercepts (kj/uhj)
\\\h
- 8 1 2 3
J 237 .860 5.0%7
L& .137 -3 S 2.541
F .052 085 1.528
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The first row strictly dominates the others. Hance
our set contains only (B,F). WNext we comnute the least cost
allocaticns for different characters. Costs are constant in

our survey. Therefore we compute the quantities

3
xhj = [lahj hélfahj]/kj (i= E,F).

Hance the least cost allocations are aiven below:

Least Cost Allocations

h
\ .1 B 3 motal

F 13 i 3 23

E 38 30 2 75

The total sample sizc is maximum for jl = F, This
solution satisfies the other reouirements also. Hence the
optirum allocations are those corresmondina to j=F, that is
n,=38, n,=30, and n3=7 which are the same as ¥okan's solu-
tion showino the differsznce is only in the wav they are

solved.

iii) Dynamic Programming Solution

The allocation problem, by Omule (1985), is to handle
th: problem as a multistage decision process. The dzcision

problem at stace h (stratum h) is to find njf such that

- b

where £ (X, ., Xpo» Xpo) = 0, and h = 1,2,3

we solved the three equations stated bv (1) recursively



leote enum ration mct od a3 :

Ay 1.372 and for all feasible values

mputed ‘3 as follows:
5 7
W.S.
£ . v { = C ¥ + | L - s ¢
) (X1 3/%g3s¥py) = {CangCyony max (=5==]) Bk
“*41
2.2 1 1
X..=X.0 =WoSS (== w=)
= Wi b 2 i n N
] J 2 2
g o, i ol
71 i3 13 s Na
.‘I"_ ol r'i'.j"] i_‘\ ]
2.3 H 1 2.2 1 1
3 =¥ ..-W_E s S0 W = ( -
3143 “3] 2732 'n
£ 11
i = I,E,F.
olutions are found t =38, n,=29, with
+ difference from the nonlinear samnle number alloca-

1LV To | '_Ef'j. on by Comoron 1lce Al l(.-:-Wthn

he individual characterstic allocations ar

‘ '
Optimum n, for cach character
in sach stratun (n= 75)
\_] g
I ’ -
h \ '
1 43 . 8
) 27 3 -
1 9 1 .
. - - - = § =N * ik a4 com -
b for the purpose 0O orparis: : r
mi 111locat i on by avera ind -1y ¢ etyatum p— o>
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sver the individual characterstic allocations and multinly
okan's (1963) total sample size (i.e. 75) 2gual to that
of ontimum allocation basced on convey proaramming techniaue,

nv so doino we found thae ontimurm allocation solutions as

= = and n.=9
ny 11, n, 25 an 1,=9.

i)

= application to Waighted Likert Scale Score!

v we have adootad a new technisue to aet better
scores for the Likert Scales in order to overcome somnc Of
th i1{gadvantaaes of Likert Scaling technique discussced in
thanter IT. We took hish factor leadincs as waiacht to each
it for cach character and then annlied the Likart scalinao
In other words we took the sunm of the factor

tarhniowu 5

scal scores on all the latent factors for oach item,

™

following information is obtained

Table 1.6.1: Estimated '2ans and ~h'q

Character

T E

v S : S Yen +
Stratum Y1h =3<h Yeh Fh ¥ F

1 16.274 2.2010593 10.945 1.1668333 2,98 . 165206
, dbiainat ol ol -
19.661 .66772186 en4 LB7n4726 4. - '
12.690 1.2414092 9,155 1.6939919 10,43€ . 1911

Y . 4 16,748 1(.‘ ' .
c[‘-‘-.' . 2
“',:I'_"'"'""l""-'l..l))g . { .
1.96




Table Do ajhz rh{1h
I 6469 Wy 0 IS .N890
F .1818 .1179 .1657
F .0782 L0536 kI3

nased on the above tables, similar calculations as in
section 4.6.1, the followina optimum sample numbers for each

stratun are found

Stratum Oontimum =

otal
coplution Method Dy ] 2 3 sample
tokan (1963 11 o 7 27
vokan and Khan (1267) 11 9 7 27
omule (1985) 13 9 7 s
Comnromise 12 a 7 -
.7 Comparative Study of the Methods
rmoirical comnarisons of the methods will ! given based
on the results found in subsections 4.6.1 and 4. ol ror the
ourpose, the variances of the estimated means are 1{ven below




1 1.7.1: Variances of ths Estimated Means Basad an the

Vveiaghted Likert Scale Scores

Charact ey Total
solution Technique I B F sapnle
dvon linear nroaramming 0793 .0532 .N182 27
pynamic nroarammino e 193 0532 .01132 27
Compromise .0784 .0534 .N1B4* 27

Tahle 4.7.2: Variances of the Estimated Means fascd on the

Unweidghted Likert Scale Scores

Chaxxacrelt Total
olution Technique 1 E F smple
‘onlinear proorammina « 5249 . 4034 . 3672 75
Dynamic proaramming . 5289 L4062 3122 74
Compromise « 5053 . 3854 . 3750*%

For all characters thc variances of the 2stimated means
are highly efficient in case of the weichted Likert icale

scores than the unweighted ones. Moreover the costs and

total sarnle number arz reduced. 1In the case of the unweiah-

t=d Likert Scale scores, dvnamic proaramming technique 1s

slightly less efficient than the nonlinear nroaramrina tech-

nique but equally efficient in the weichted ones. Corpromise

allocation, based on the same total samnle size as the ontiral

convex proarammino allocation, gatisfirs the variances speci-

ficd for characters I and 7 in hoth cases. In any case the

*Violates the variance restriction.

R ——




non linzar proaramming solutions are far better in terms of
fficiencies and fulfillment of variance restriction condi-
tions. TCynamic nrodramwinﬂ, in both cascs, cave results
similar tc those obtained by using other methods (excent
the lincar programmina) and did not violate any variance
restriction. The advantage of dynamic nrooramming is that

+ can handle ontimization nroklems involvena several strata
and/or characters. Thus for comnlex samnle surveys that
involve several strata and/or characters, dynamic procrammina

is more rreferable to the allocation nroblem.

1.8 Fetimation fror a Sampls of the Cain due to stratification

When a stratified random sampling has been taken, it may
be of interest, as a aquide to the conduct of future syreeys,
to aprnraise the gain in precision relative to ;impl= random =2

samnling (Cochran, 1977).

Due to the stated rzason above, the necessary corputations

are made and the following results are found.

Notation Vran = variance of simnle random sample

desian effact

deff

L}




Tab 1 8.1 Values of Variances and Neff for the Likert
Scale Scores (Unweichted)
(1) ' (2) (3) (2) % (3) Appraised
Character (3j) Var(ngt} Vran =deff Sample Desion
I » 5249 .8128 6458 Stratified
E L4034 .4726 . 8536 Stratified
P .3672 .A182 .8780 Stratified

Table 1.8.2 Values of Variances and deff for the Likert
Scale Scores (“ecichted)

(1) (2) (3) (2)£(3) Appraised
Character (3j) Var(yir+) Varn = deff Sample PBPesiaon

I .0793 « 3536 2243 Stratified

s 0532 .C6BB w1733 Stratified

F .N182 .3414 N6323 Stratified

In both, weighted and unweichted Iikert scalec scores

the deff values justify:

i) stratified random samplinc desion is suparior to that

of simple random sampling design and

ii) all the deff values for the weichted Likert scale scores
arc much less than the unweiahted ones and hence strati-
fiod random sample design with differentially weichted
ikert scores are much preferable to study the attitudes

of farmers towards multi-item characters of interest.

——




1.¢ Proposced Sample Desiagn for Fthiopia for the Study of

The Attitudes of Farmers'

Tn this smecific situation it is easy to cet the frame
neaded concernine attitude surveys in rural Fthiopia due to

the rcason stated bv Asmerom (1985). Due to the conclusion

L |

ached by Asmerom (1985), we propose that cluster sampline
de=ien is not apnrooriats to study attitude survevs in rural
‘hiopia. We pronose a possible sample desian as follows.
.ot R be the total number of administrative ragions in
e 2 . : .
Ethiooia and Ry (h=1,2,...,F) be the h™ administrative
rcgion. Thus we propose a stratified random sample design
whore the strata are the R administrative regions and R is

ﬁ-:}-t: stratum.

The study of the attitudes of farmers' could orocced

as we made, in the thesis, for Akaki District.




DISCUS ST ON AND CONCLUS
= =

o ——— i ————— ———— o ——
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Tn the preceding chapters we have found thet factor analysis
i{s an appropriate statistical method to study the astitudes of
farmers toward major characters that can describe their attitudes
towards the overall agricultural and economic development in the
enral section, Since many of our concepts are subjective and 1l<
lusive scaling techniques are most important and hence have rece-
ived a special attention in our litrature and data analysis. Che
posing a scaling technique often is a matter of finding which
computer programs are available, easy to use, etc. A better test
of the dimensionality is provided by the various factor analytic
techniques, If the scale is composed of items measuring two (or
more) attitude dimensions, factor analysis will reveal the dimon-
sions and will indicete which items belong to which dimensions
and how they should be weighted to compOse the scales.

The items in Likert scale must not be weighted equally in
attitude suveys, We maw a priori assign different weights to
different itoms in order to increase the reliability ot the !
estimates, or, empirical results cen be used to differentially
woight the items, Factor analyais can be used to obtain weights
so that the correlation of total score of cach respondent to the
latent factors could be maximized. The factor analysis and hence
our work in general, cannot be theory free since at least the
predictive and explanatory ebility of the factor enalysis depend

on the relevance of the quostionngire designed,




On the other hand we have observed, from the empirical study
that the differentially weighted Liketrt scales have less varian-
ces of the estimated means, Optimum allocation in multi-charact-
er attitude survey based on these scores are highly effecient with
reduced costs than the unweighted ones, The comparative study of"
the nllocation methods showed that nonlineer and dynamic programm-
ing techniques are more effécient and appropriate, The cholce of
these methods could be done according to the complexity of the

survey and available computer programs for the computations. .

Finally, we suggest the following in order to conduct attitude

surveys of farmers towards agriculture: |

1) The questions should be written to produce the most comp=

lete and valid information.

11) Use a multicharacter stratified random sampling.

111) Use differentially weighted Likert scele scoros for the

allocation problem,

iv) Use nonlinear programming oT dynamic programming techniques

according to the complexity of the gurvey and availible

computer programs for the computations.




APPENDIX A,

SAMPLING FRAME

STRATUM I

S.N Name of PA Number of

Farmers
i Bole Kotebe 227
3 Bole Lemi 292l
i 1P Bole Bulbula 308
I, Bole Veregenu 157
Be Weredena Arabso 182
6. Bole Arabso 154
Ts Genda Seluls 229
8, Kilinto 251
9. Gelan Edero 210
105 Kersa Tulu Mute 145
11 Gelan Gura 161
12 Kovyi 222
13 Wedensona Werebo 144
14 Dengura Dikosdin 116
18, Tulu Dimotuna Fechi 213
16, Yerer Abav 253
17+ Gelan Selto 155
18. Buli 211
19, Chefi Buki 228
20. Necho 153
21. Enselale Lale 185
22, Enselale Finch Wuhe 206
2 %% Abay and Silto 228
139

Gimachi

56




APPENDIX A.

SAMPLING FRAME

STRATUM II STRATUM IIT
—;.N Name of PA Number of S.N Name of PA Number of
Farmers Farmers
i Kaliti 201 1. Abu Kombolcha 272
2 Seriti 175 2. Koffu 170
2, Salon Gore 154 3. Abu Gerbi 182
K- Hechu 215 4, Abu Serkems 173
5, Endodi 186 5. Abu Kobo 193
6. Vere Jdmrsa 181 6. Abu Achero 141
7. Aba Samuel 155 7. Amuvena Lera 269
8, Dewera Tino 264 8. Abu Dedele 200
9. Tengego 219 9, Abu Lugna 178
10. Dufa 211 10, Abu Chiri 153
1. Bilibilo 161 11. Luyva Lugna 210
12, Kurivo 194 12, Luya Wajetu 274
3. Sidamo Awash 164 172, Abu Koticha 2l 5
14, Denbina Geradera 177 14, Abu Edero 151
15. Debre Gelan 192 15. Abu Dera 201
16,  Geradone Sakalo 255 16. Abu Oda 192
17, Merena Sakalo 182
18, Dewera Gudo 202
19, Boretema Gurgi 184
20 Golena Koticha 217
21, Dimotu 241
22, Dalote Guebriel 255
?3.  Gogecha 102
2l Dalota Kota 166
2%, Wolisona Dir Geta 208
26 Méndelo Tulu Gurecha 172




APPENDIX B.

B.1. Common Factor Loadings aii in stratum 1,

On Improved Agricultural Practices.

Common Factors

Respons
items F1 F2 1"‘..1 Fh !5
X, -.167104 -.199927 -.506733 .2015913 637675
. -, 28850 -.327406 -.612L01 , 148470 . 297868
X, ~.641650  -.016904  -.306945  .320679  -.3%9159
X), -.568148 . 170950 -.7292197 428997 -, 46176
X« -.374360 ~.259877 - L77046  -,333612 . 130264
Xg -, b5902k -.7356809 -.347220 -,322510 -,208928
x? -.517577 -,726978 . 250292 -.,028566 -,09267%
Xg -. 559500 -.597L7k .282116 .029705 =,140516
Xg -.389U87 -.736%76 -.037260 -,2817%06 -,243029
Xi0 -. 180451 . 527238 -.086664  -,0726kh -, 176044
L -.716609 LL78782 28132237 -,002515 . 185647
x12 ~,h32U407 .2LlL691 -.061769 -.581069 . 062702
X -.804907 272443 .26511%7 =,125506 . 197494
X4 -.816489 .281198 .267737  =,077650 . 188082
X1 -. 57967k .108751 . 128876 360235 . 1014323
X46 - L27hsl -.879081 450880 L 177568 . 197295
X419 -.501677 +.326081 - L7558l ,014961  -,072876




B.2. Common Factor Loadings 311

On Education

in stratum 1.

—

Common Factor

Response
items F, F, r.
X,g -.820856 -.172577 -.228671
X19 -.877796 ~.005370 - .24 388
7 -.852104 L0615 -.129419
X04 -, T99LT6 -.025269 -. 282820
X5 -.725%79 .362169 .161702
A -.67R886 . 259590 L0L16L2
X,y -.511711 .139014 . 539072
Xix -, 5221573 .256872 05058
X26 -+5796173 -.557hsh LAu5h912
X?T -.556987 ~-.676138 .191205

B3, in stratum 1,

Common Factor Loadings 911

On Farming

u

Common Factors

Response
items F1 Fz i
Xo8 -.680601 461049
x20 -.8721680 L 267406
Xa0 - 155364 -,729577
a1 -.546769 -.19621h
12 -.800789 . 194259
Xaq -.650985 . 780L8

—————
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B.4. Common Factor Loadings aii in stratum 2,

On Improved Agricultural Practices.

Common Factors

Response —. b
items F1 F2 F? Fh F; Fﬁ
2 .000000  .000000  ,000000 .000000 ,000000 1,000000
3 -.185681 -.518106  .229825 .535435 ,059313  .000000
9 -.612827 175759 057727 =-.1738524 .156822  .000000
X), -.668921 -,076UL1 180700  .193253 330423 000000
Xq -.114559 ~,582867 .205568 -.547252 -,028209 . 000000
xﬁ =+233127 =.729139 . 382547 L014028 .011679 . 000000
Xq -.623487 .285207 -,056080 -.037h16  .759453 . 000000
Xg -.562818 ,0k3103  .277504  .326622 ,2062€0 .000000
Xq ~.29207% -,021399  .227515 -.358187 =,412396 .000000
10 -.736827 =-.272279 -.311847 -.167494 -,262000 .000000
1 . 157539 . 399478 626109 .162278 -,713944 . 000000
X0 -.977228 -.068784  .107°835 .291261 -, 456883 .000000
Xy9 -.607839  .389302 -.174762 =.100122 =-.232094 . 000000
X1y _.677817  .294726  .105577  .185469 =-.703434 . 000000
X5 -.55805%5 .082057 .277785 =-.787497  .1877313 . 000000
16 . 2201730 015136 687729 -,195848 ,06L928 ., 000000
X47 -.251941 =.5%%9317 =-.375207 .133794 -.090726 .000000

—_—
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B.5. Common Factor Loadings in stratum 2,

0on Education.

——

Response Common Factors

{tems F.‘ F2 F.

X, 778690 .335288 ,102470
Y1 -.8800131 .222709 072974
Xs0 -.884934 .193802 .176102
\_1 -,872501% .085726 L.09621

X0 o H02130 -.601187 -,058495
\2* - 425775 -.528601 -,241988
X0 -.319601 -.6247310 +.208219
-.252261 -.162733 - TT0Y7
\qt -.129780 -.1172592 -,058816
\ ~.135104 290l 6 6258139

B.6. Common Factor Loadings in stratum 2,

On Farming.

Response Common Factors .
items F1 'F?

Xoq -,561522 -.,0u7762

. -~ ]

k?u -.388557 772664

Xa0 -.731186 217249

Xa4 -.621667 220106

Xan -.81615" -.269068

Xaq - .6567L6 - . 577500

- _,_,.._._.-_-—-—--——-—-

e —




§.7. Common Factor Loadings in stratum 3.

On Improved Agricultural Practices,

-_H_asponse Common Fattors

items F, F2 F, F, F5

x-l .022789 -.435028 . 129084 . 546077 .335212
X, .259435 -.584172 .104760 ~,185191 IR
Xq -+ 737697 -.102932 .350911  ,081053  -,08997
Xy -.0k1340  -.503921  .160891 =-,166985  -.582227
X, -.772182 -.631780 .261010  .195022 L24Lgk6
X¢ -.067467 -.549654 -,498225 =.253997 .290599
X7 -.727186  -.077539  .297167 -.298584 112692
X8 -.648872  -,270325  .134579 -.381649 .004252
Xy -.553196 .011679 =-.222511  ,LOuL69L .11699%
X10 -. 1179L6 -.156005 =-,762842  .307419 L00868
Xy -.785492 .112672 =-.087015 =.010697 -.0610U5
X,, =.169430  -.358234 -,.520645 .012108 -.195609
X4 -.877845 .225988 -,081712  .O7L749 -.109060
X4 -.852214 .191998 =-.166278 .170712 -.1175175
X .116358  =.508301  =,026240 = 20923  -.h91192
X1£ -.190777 -.071580 =-.273774 =.U57899 +270844
X 664114 -.041998 -,164958 =.215048 028008

—
-3
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B.8. Common Factor Loadings in stratum 7,

On Education.

.
Response Common Factors AL

items F‘1 Fg Fq

X,8 -.859595 -.012287 . 112062
X149 -.960522 -.08721013 ,05%262
X20 -.954877 -.070515 072842
X, -.90u7L8 -,046168 .071926
Xop -.017988 -.7072960 -, 227287
, 2 =4 118883 -. 548944 -, 575753
*al .231314 -.6587130 -, 154135
Xs e : 123209 -.5800138 15982
“.:"l’ ....{\"’-';110' -”90‘?2"': -.81772'1
X, -.606786 -.136%19 -.118211

B.9. Common Factor Loadings in stratum ¥y
On Farming.
Response Common Factors R S I e

items F1 FQ F.

Xog .069122 -.378162 .852725
X29 . 6629473 - 451517 - . 200554
X0 -.0792L9 _8494139 -.012112
X « Y LrLgRL
A9 . 162227 .512186 : ':j_

Xap .805796 ,156258 064256
Xan .779875 060082 -.192720

s — e



APPENDIX C,

1 common factor loadings aij and their Communalities h12

for 17 Response variables on Improved Agricultural

practices in stratum 1. (after varimax rotation),.

—_—

i 2 aij‘s for common Factors
Response a
variable(1) F, F, F, F, F h,

. X, .033441 005718 .013204 -,011317 .B77743 .772
, 8 -,1169813 .091852 .237299 .212235 . 726996 685
Xq . 177294 L21746L 787917 .169932  .098117 .736
X, . 186414 .025799 .870160 044781 .122912 .810
X, .058881 LO66147 ,085993 604442 LA427700 . 56&
Xg -.0053213 .2LoB6L .2uB286 ,678647  ,146857  .606
X, 034874 ,881668 ,052404 .291695 .042592 . B68
x; .119165 .827481 ,132863 ,230323 -,024478 .T770
Xq 040612  .355713 .127383 .505350 =-.068142 . ok
X0 529949 -,240604 416470 131869 -,137162 S48
Xy 006967 .054206 .170691 -.034576 -.039774  .B57
Xy2 .510M74 -.150612 -,080814 549509 -.035867 593
X419 875686  .214496 .115336 . 145674 .017928 . Bu8
Xy 877716 .222369 15294k 112879 022427  .836
Xie . 555208 ,374430  .269856 -.272578 020971 596
X1 .184978  ,850873 ~-.107011 -,081970 125069 -Z?i’
Xq7 369449 -.238940 L495uoh 256883 242779 . 50

Sum of

*quares ., 3. 4771 2.8121 2,1157 17970 1.6357

Percent of -

variance ,,, 20,5 16.5 12.4 10.6 9.6

l‘!"ﬁl‘ﬁf.‘:o -‘lQ\lPT‘rnl

_{_"_’jﬂinf-:s - .696

Note 2 ommon factors romains

that the totel commu-ality h12 of the five ¢ e
: & , origina
“nchanged so that the statistical explanatory power of the o3 14

nfl‘ .
factor locatioras is constant.

R — T







C.3. Common Factor Loading 311 and their communalities

hiz for 6 responae variables on farming in stratumi,

Response Common Factors

variables (i) F1 F2 h12
X,g -.6806073 461049 676
x29 -.831880 - 267406 .763
x‘%O -.455364 -« 739577 T54
x;H -.546769 -.196214 .337
x'g,, -.800789 .194259 679
. T -.650985  ~,380483 .569

sum of

squares i3 2,.7263 1.0521

persent of

variance e 4s. b 17«5

average squared

loadings b 2% % 0,639




c. b,

" common Factor Loeding aij and their communalities hi

§7

2

for 17 response variable on improved Agricultural practies

in stratum 2

A (after varimax rotation)

[—

gesponse

Common Factors

yariables(i) Fy F, Fj Fy 55_ Fe hiz
"1 .000000 ,000000 .000000 ,000000 ,000000 1.000000 1,000
X .011377 042452 ,081983 .798299 -.001753 0,000000 ,646
X, .73%185 .067509 ,068350 -.042243 ,089123 0,000000 ,.556
X, 678141 ,123935 ,087536 .386173 ,021331  ,000000 ,632
x5 -,011664 -,081767 .098178 .091195 .818911 000000 .695
X¢ .031795 ,0095869 ,048800 .643111 ,561772  ,000000 ,.733
X, 749439  ,09685%51 ,123846 .083386 -.102446  ,000000  .604
Xg .561713  .212795 -.079648 405829 -,114057  .000000 545
Xq .106384 ,526629 -,083275 -.121753 .459083  .000000 ,321°
X0 .298341 ,.516124 .593099 ,034603 ,320370 .000000 811
X14 -.110296 .310691 -.757229 .033347 -,129720 ,000000 .700
. I -.013856 .6029:9 .041180 286594 -.,028513  ,000000 448
X;q 489722  .614936 .187372 -.284051 -,070973  .000000  .733
X, 414402 .696986 -.019933 .056419 -.130739  .000000  .679
Xy 619234  ,136169 -.065902 ~.110609 .373483  ,000000  .558
%16 -.082472 ~,199369'~.690305 ,070386 ,299461  .000000 'h.m
Y17 -.084773 .094441 .630132 .328112 149275  ,000000  .343

dum of

Puares 2,7922 2.0209 1.9000 1.6897 1.6195 1.000

Percent of

¥'rinnce 16,4 1.9 1.2 9.9 9.5 5.9

¥arage squared

fosdings 0.648

4
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C.5. Common Factor Loadings 249 and their communalit-
2
ies hi for 10 response variable on Education
in stratum 2, (After Varimax Rotation)

Common Factors

Response

Variables(1) F, Fa Fa h12
X,8 .850192 -.038927 ,0702136 0.729
119 .B891657 .108972  ,134945 0,825
X00 .914531 .123434 -,008676 0,852
X5, .850661 .227353  .049BL9 0.778
X5 .154995 .708623 .019626 0.527
Xpq . 164662 .668278  ,216822 0.521
Xo, . 123662 .673894 -,256587 0.535
Y23 .025280 .318014 .765389 0.688
X6 -.032166 436154 .009756 0.191
Xon . 146533 ~-.287107 . 700074 0.59

sum of

squares ,, 13,1674 1.8570 1.2150

present of

variance AT 18.6 12.1

Avarage squared

loadings .,.. 0.624




c.6. Common Factor Loading 25 4 and their communaliti-

u

os hiz for 6 response variables on farming in

atratum 2,

Response

"Common Factors

9
variables(1) F1 T'"2 hi
0, PN -.561522 -.047362 ,318
Xog -.388557 JT72664 JT48
Xap -.731186 2217219 , 582
5 -.624663 .220106 439
-l ~.816153 - .269068 .79
\ -.656746 -.533500 .T16
sum of
SQUATES eos 2.4885 1.0519

percent of
variance ... 541.5
avarage squared

loadings

LU B

175

0.5901.
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c,Y. Common Fact?r Loading 43 and their communrlitiealkz
for 17 response varisble on improved Agricultural practies
(after varimax Rotation)

in stratum 3.

P

Common_Factors_

Response 2
vardables(i) q P FB Fiy 35 hi
oy X, ~-;012621  -,196563+ -,027653 817936 -,0CL844 709
X, - 448275 .284153  ,042532 ,361591  ,2LBL69 LT6
X . 704576 .232206 =-.214472 ,253474 ,178853 ,693
xﬁ -.010678  .134762 -,035999 .017220 .792800 648
X, .213049  .279195 .051322 ,73h41s" .195287 .703
Xg ~.221311  .513023  .598933 179831  .024968 .70k
X, .551946 .584330 -,248850 ,128394 ,021659 .725
Xg 423540 .652885 -,0fli825 ,089533 .200068 658
X .583126  -.056137  .336235 .22126 ~.181721 .538
"?o .114905  -.124315 824067 ~-.021494 =-.059104 .712
X1 .7hL4168  .268089  .096065 ~-,068005 =-.030128 640
Xio ,002285 ,12Y535  .602920 =-.041703 =-.279600 467
X, . 848181 166587  .077860 =-,115303 =-.063248 771
X4 873130 .134758  .178887 =-.109072 =-.0LO1TH .B26
Xy5 ~.07T4779  =.193612  .209072 ~-,164755  .666146 558
x”)_ 249795 L647005 209402 ~,152497 -,176795 579
%17 -.888508 -.070195 .066765 -.183221 =,007015 317

sum of

Squares ,,, 4.,21136 1.9140 1.7723 1.6234 gii

Precent of

Variance ,, 24.8 11.3 10.4 9.6 sl

iverage squared

loadings 64,43

LB I ]

e ——
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i
for 10 response variables on Bducation in stratum 9.

(After Varimax Rotation )

¢.8, Common Factor Loading aij and their communalities h

e

Common Factors

Response - .
variables(1) F, F, FS hy
X8 .862549 -0.,086720 .010017 .752
x1§ .964318  -0,000727 .038392 932
Xa0 .959585 - ,021213 .027120 .922
.907305 - ,039349  .033478 .826
X0 .072622 .720333 -.152933 . 548
Xoq .124529 .758668 .2361135 647
X,y -.172578 .656092 -,225717 511
A —-.229301 .295291 -,705889 638
P |
Xom 604945 . 148802 . 112688 01
fi
sum of
squars 3.8945 1.8485 1.4627
Percent of
variance ,.,, 31.7 18.6 121
Bverage squared
loadings .,.... 0.701

—
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¢.9. Common Factor Loading aij and their communities h12
for 6 response variable on farming on stratum i DA
(After Varimax Rotation)
Response Comon Factors
2
yariables(i) Fq F, FB_ hi
, -.034175 -.033316 «934153 -875
Xs0 . 716843 -. 407801 060418 .683
Xag ~.098694 775945 -+333767 . 7236
.\'31 247331 .690671 .2861316 620
Xao 773062 «267660 .092809 .678
Kan .793615  ,0822729  =,110555 649
sum of
squeres ... 1.8134 1.3247 1.0905
percent of - ~-
variance ,,, 30.2 o9 1 18,2
average squared
lnadinﬁs L B B 0.705

——



APPENDIX D.
p.1. Factor scales of 38 randomly selected farmers in

stratum 1 on improved Agricultural practices

gerial number Farmer's total score on

of the Farmer F‘1 F2 F3 Fh FS

3, 7455 L.2667 2.9269 2,9224 4L,0169

2 3.7455 4.,2667 2,9269 2,9224 4,0169
3.6345 L,2667 2,9269 2,9224 4,0160
N 3.7455 U4.2667 2.9269 2,9224 4,0169

5 3.7455 U4.2667 3,5893 2,9224 L,0169
6 23,0773 L4.2667 2.,871h 2,6587 4,0169
7 13,7455 L4,2667 2.9269 2.9224 4,0169
8 3.6345 23,7073 2.8714 2.6477 4,0169
9 3.5335 3.9728 2.9269 2.9224 4,0169

10 3.7455 L.,2667 2,9269 2.9224 4,0169
" 3.7455 U4,2667 2.9269 2.9224 4,0169
12 9.7455 L4,2667 2.9269 2.9224 4,0169
13 3.7455 L.2667  3.3267 2,9224 4,0169
14 3.3013 1.9567 1.3785 2.9224  2,5589
15 3.3013 2.5806 1.2980 2.9224  4.0169
16 4.4589 3.0912 2.2u87 2,922k  4.0169
L | 2.3533 3.9909 2.0561 2.9224  K.0169
1¥ 3.7455 L4,2667 2.9269 2.,9224 4,0169
3 3.7455 4.2667 3.5893 2.9224 4,0169
£ 3.7455 4.2667 3.5893 2.9224 4,0169
“1 3.7455 4.2667 3.5893 2.9224 4,0169
= 3.,7455 4.2667  3.9269 2,9224 4,0169
23 2.4710 0.8533 2,362 2.2871 54,0169
o a.7hss 4.2667 2.5013 B.OREMIENNOI
& 3.7455 14,2667 2,9268 2.7961 4.0169
56 s.7h5s k2667 2.9269 2.922%  B.0169
&t a.7455 U4.2667 2.9269 2.9224 4,0169
‘ CONTD

___—#
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sorial number Farme'!s total score on

f the Farmer Fq ¥, F_‘j Fy Fe
28 3.T455 4.2667 22,7465 2.9224  4,0169
29 3.2134 0.8283 2,7465 2,9224 4,0169
20 2.2372 1.9928 2.5113 2.7961 4,0169
11 3.7455 1.4231 2,48131 2,7961 4,0169
92 2.6814 1.4206 2,9269 2,7961 L4,0169
419 2.4593 1.4206 2.48139 2.5434 4,0169
34 3.3013 0.8523 2.9269 2.,9224 4,0169
15 2.4593 1.4206 2.48139 2.6698 4,0169
36 2.3122 0.8533 2.5387 2.4171 4.0169
37 2.2372 1.9747 2,7740 2.9224 4,0169

18 2.0353 4.2667 2.6088 2.9224 4,0169




p.2. Factor scales of 38 randamly seclected

Farmer'!s in stratum 1 on Education

——

gerial number

Farmer'!s total score on

of Farmer F1 F2 Fj
1 4.1599 3.0924 4.1694
2 L ,1599 3.2926 4,1694
3 4.1599 3.2926 4,169k
L 4,1599 3.2926 4.,1694
5 4.,1599 3.2926 L.1694
6 4,1599 1,092 4,1694
/ 4.1599 3,092k 4,1694
8 3.7223 3.0924 4.,1694
9 k,2599 3,0924 4, 169!
10 4.1599 3.0924 4 ,1694
11 3.7823 2.8018 4,1694
12 4.1599 3.0924 4,1694
13 4.1599 13,2926 4,169%
14 4.1599 3,2926 4,1694
15 4.1599 3.2926 4,1694
16 4.1599 7.2926 4,169k
Ll 4,1599 73,1248 4,1694
18 4,1599 13,2926 4,1694
19 4.1599 73,2926 4,1694
=0 4.1599 7.2926 %, 1694
=1 4.1599 4.2926 4, 1694
22 4.1599 7.2926 b,1694
23 3.5232 3,1248 2,0537
24 4,1599 9.1248 L, 1694
25 3. 7407 3.0924 4, 1694

CONTD




R s
Farmer'!s total score on

serial number

of Farmer Fy F, F,
2€ 4.1599 3.0924 L. 1694
27 4.1199 3.,2926 4,1694
28 L,1599 3.,0924 L,1694
29 L,.1599 33,2926 3,7628
30 4.1599 2.5567 2.5016
31 3.3279 2,6341 2.5016
32 4.,1599 3.2926 3,7628
33 4,1599 3.2926 3.7628
34 3.,9646 2,9246 2,9082
15 3,3279 2.5891 2,9082
16 3.3279 2,4339 2,5016
37 2.4959 2.,7244 2,0744
38 4,1599 53,2926 3.7628

— —— ———————




D.3e

Factor seales of 38 Randomly selected

Farmers in stratum 1 on Farming

17

Serial number

Farmer'!s Total Score on

of the Farmer F1 F2
1 1.4492 1.4792
2 11155 1.4792
3 0.8324 0.7396
I 0.9626 1.4792
5 1.4193 2,2187
6 1.5494 2.,2187
~ 1.4193 2,2187
8 1.4193 2,2187
9 1.1227 2,2187
10 1.2529 2.2187
11 1.41913 2.2187
12 1.5794 2,2187
113 1.2529 0.7396
14 1.1227 1.4792
15 1.5794 1.4792
16 1.1227 1.4792
17 1.8128 0.7396
18 1.1589 0,7396
19 0.9925 0.7396
20 1.2529 0.7396
21 1.4193 0.7396
29 1.0928 0.7396
29 0.9925 2.2157
o1, 1.4193 2,219
25 1.7457 22197
CONTD
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Serial number Farmer's Total Score on

of the Farmer F1 F2
26 1.5794 2.2187
27 0.7022 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 T2 0.7396
36 1.5286 2.2187
37 2.1722 2,2187
38 1.6155 0.7396




Do Factor Scales of 30 Randomly selected Farmers 4n stratum

5 on Improved (Agricultural Practices, )

m—
gerial Number
; & = .

of the Farmer 1 2 3 Fh p5 F6
o, 2,3691 3.0544 1,9210 2,8828 4,0946 5
2 2. 5047 3.0544 1.9361 2,8828 4,0046 ;
3 242397 3.0544 1.9511 2,8828 4,0946 5
4 1.3025 2.2767 2.6632 3.6035 4,00U6 s
5 1.7267 2.1341 2,9598 3.2820 4,0946 5
6 0.9164 2.5942 2.4254 13,6035 4,0946 5
7 2.0059 2,7259 12,0802 13,6035 4,0946 5
8 2.4010  2,5942 1,9320 2.8828 14,0946 5
9 1.7295 2,3974 2.5980 2,8828 L4,0046 5
10 2.5366 3.0544 2,4087 2.8828 4,0946 5
1 0.6687 2,5942 2,7705 3.6035 4.0946 5
12 3.0815 2.5752 2.0635 13,6035 4,0946 5
2 2.,8793 2,3309 2,7705 3.2044 4,0946 5
14 2.0554 2.1150 2.2361 3.6035 4.0946 5
15 2.4990 2.3974 2,2695 13,6035 4.0946 5
16 2.5511 2.5942 2.0635 2.8828  3,2756 5
17 2.2371 2,3974 2.6147 3.6035 4,0946 5
18 1.7210 2.5752 2.5812 3.6035 4.0946 5
19 1.5167 2.5752 12,7705 3.6035 4.0946 5
1 2.8793  2.3974 2.9598 3.6035 4.0946 5
21 3.0582 3.0544 1.8909 3.6095 14.0046 5
£E 2.5427  2.5752 2.2528 3.6035 4,0946 5
=3 1.8336  2.5752 2.5812 3.6035 14.0946 5
24 2.6236  2.5752 2.7705 2.6035 4.0946 5
3 2.7240 1.0403 2.0802 3.6035 4.0946 ’
=6 2.4533 3,05L4 2,5812 3.6035 1'.09‘“’: >
27 2,4184 2,5752 2.,0635 3.6035 509N 3
=0 2.5598 2.5752 2.2528 3.6035 4,0946 >
%9 1.7184" "5 ozpy ‘23818 Si6OSSEUSEIES .
= 2,2368 3,0544 2,0635 3,6035 4.0946 ?
\______ Y Sl i




D.5. Factor Scales of 30 Randomly Selected

Farmers in Stratum 2 on Education

-—;;rial Number Farmer's Total Score_on
__Ef the Farmer F‘1 F2 Fj
1 4,.3838 2,6725 3,6637
2 4,3838 2.4474 93,6637
3 2,1684 2, 4L446 2.9636
I 3.9483 2.9996 2.96136
5 3.5070 2.5450 2,5809
6 3.5070 2.8312 3.3136
7 44,3838 2,8906 2.9636
3 4,3838 2,.8906 2,96136
9 39483 2.9996 2,9636
10 4,38138 3,1086 3.6637
11 2.6303 2,2689 2.5809
12 4,1713 2.7221 3,3136
13 41,3838 2.8312 3.3136
14 4.1713 2.8312 2,9309
5 L ,38138 2.9996 2.9309
16 3.9426 2.7221 3.6637
17 4,1713 2,7221 3.3136
18 3.5070 23,1086 3.3136
19 4. 3838 2.7816 2.9636
20 2.8690 2.6131 3.3136
21 4.3838 2.9996 3+3136
22 2.7140 2.9996 33136
23 L,3838 2.8312 2,6135
2l ) ,3838 2.9996 3,3136
25 4.3838 2,9996 3.3136
26 4, 38138 2,8906 2,9636
27 I, 38438 2.9996 2,9636
28 73,9487 2.9996 2, 5809
29 2.8690 2.8412 2.9309
30 4.38%8 50,7221 2,9309

._———'-"'-_--.-—-

__-_._'_-_____________-—-
__‘
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Factor Scales of 30 Randomly Selected

Farmers in stratum 2 on Farming

gerial number Farmer's Total Score on
of the Farmer o T
F¥e 1 0.9726 2,3180
2 1.0657 1.54%%
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 1.7969 2.3180
9 1.5278 3.0907
10 0.8094 3.8633
11 1.7828 2,3180
12 1.3986 2,3180
13 1.3986 2.3180
14 1.1040 3.8633
15 1.3965 3.0907
16 1.2353 3.8633
17 1.3816 3.0907
18 1.2353 3.8633
19 1.5448 3.0907
20 1.2353 17,0907
21 1.5448 2,3180
R2 1.2502 3.0907
23 2.3691 2.3180
24 0.9726 3.8633
25 1.5278 2.3180
26 1.6571 2.3180
27 1.6720 30784
28 1.5448 2,3180
29 1.1189 3.0907
30 0.9726 3.0907
- . e .

‘



p.7. Factor scales of 7 Randomly Selected Farmer!

5 in Stratum 3

on Improved Agricultural Practices (Ater varimax Rotation)

-""-_-_
serial number

Farmer's Total Score on

of the Farmer F‘.| F2 1‘1‘3 Fh FS
- 2.5561 2.0810 2.,2778 3.8809 2,948
2 1.9560, 0.6281 2.9746 13,8809 2.0618
9 2.6419 1.4529 3.1769 3.8809 1.5222
i 1.4664 0.6281 2,7012 13,8809 3.2510
5 1.6217 1.2542 3,3765 13,8809 1.0625
6 2.1514 1.6666 2,9022 3,5137 3.2510
7 2.2521 1.9071 3.3765 3.8809 3.2510

D.,8, Factor Scales of 7 Randomly Selected Farmer's in stratum 3

on Educarion ( After Varimax Rotation)

Serial Number

Farmer'!s Total Score on

._if the Farmer F1 F2 Fj
1 1.3438 3.5585 2.6142
. 1.9128 3.3538 2.0627
3 I.2992 3.3898 1,3568
» 3.9960 2,8810 2,9672
s 4,2992 3.5585 13,3201
; 4.0057 2,8810 2.9672
f 4,2992 3.0997 2,9672

-..__________ BT
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D.%% Factor Scales of 7 Randomly Selected Farmers

in stratum 3 On Farming (After Varimax Rotation)

gerial Number Farmer's Total Score on

of the Farmer I*"‘1 F2 F3
1 2.8245 2.8906 4,6708
2 2.2835 ~2.8906 4,6708
3 3.0703 3.3212 4,6708
L 3.5413 2.5453 4 ,6708
5 2.5412 3.6665 4,6708
6 53,0447 2.1999 3.7366
7 3.2836 3,2786 4,6708




schedule for the survey entitled " ApplIGATION OF FEW

- al = '.'."I'! ISTIAAL.
WETEODS TO STUDY THE ATTITUDES OF PARMERS In

AKARI DISTRICT,

-~ e 1T y
Stratum Tumber _

. The serial number of the farmer in the stratum

R ——

1

2

3, Name of the farmer selected

4, Age of the farmer selected

5, Family size in the farmer selected
6. Educational level of the farmer

7. Zducational level and age of each of this dependents
7. p

Educational Level Age

a)
b)_
c)

A

d)

I. Improved Agricultural practices

2
1. "hat are the important crops you are raising in your holding?

ive
Give the relative importance of the crops in the relat

order ef their importance.

a) 8)
b) 5)
c) f)

i farming
2. Do you think it necessary to use fertilizers for

teff wheat chick pea others

a) I think it very necessary
Sl : : o
= b) I think it necessary (&)

; ; responses.
* all numbers in parentheses indicate positive resp

__4



1

on

T - : w high
+ What is your attitude regarding adoption of ne &

85
teff Wheat Chick pea Others
‘-;.- c— \ . -
- a) I am indifferent about it (3)
r
d) I do not think it necessary (2)
e (
e) I do not think it necessary at

all (1)

Do you think it worthwhile to use insecticides, pesticides and
weedicides in farming

teff wheat chick pea others
= a) I think it very necessary (5)
b) I think it necessary (&)
¢c) I am indifferent about it (3)
d) I do not think it necessary (2)
e) I do not think it necessary at all

( 2)

. What is your attitude towards harvesting cerial crops with improved

machines as harvestors rather than traditional practices.

a) very favourable (5)

b) favourable (4)
¢) indifferent (3)
: d) not favourable (2)

—_—_—

e) deadly against it (1)

—

m : oved
. That is your atbtitude towords storing the excess produce in impr

bins rather tran tre traditional ones?

——____ a) strongly approve of it (5)
— b)) approve of it (4)
—_____¢) indifferent (3)
—__d) do not approve of it (2)

—— ) stronzly disapprove of it (1)
yield varieties

of
-I-"-?—‘f_‘..i.\. 'N!’"lE'?-‘!_t chick pea others

— - a) strongly approve of it (5)

e b) approve of it (4)
el : 3

¢) neutral gD

P— 4) do not approve of it (21'; 3
— ) strongly disapprove of )
T e) ¢




|eﬁ-di}c

7.

II.
1-

Re

E {cantd.)

#hat is your attitude towards adoption of better marketing
practices as selling in (1) polythene packets (ii) marketing
at a distant better market, etc. (iii) storing for some time
end marketing at a time when the price goes up, ete.?

(1) (i) (4dd)

a) strongly approve of it (5)
b) approve of it (4)

¢) neutral (3)

d) do not approve of it (2)

e) strongly disapprove of it (1)

|1

Education

What is your atfitude towards the agricultural education, as
demonstration trials, given by the Ministry of Agriculture?

a) very necessary (5) d) not necessary (2)
b) fairly necessary (4) e) very unnecessary (1)
c) averace (3)

That is your attitude towards the extent of participation® in

agrieultural educatioh given by the Ministry?

a) very often (5) a) seldom (2)
b) fairly often (4) e) very seldom (1)
¢c) average (3)

. hat is your attitude regarding the satisfaction from the

education you get from the Ministry?
___d) dissatisfied (2)
e) very much dis-
satisfied (1)

a) very much satisfied (5)
—__ b) satisfied (4)
—_ ¢c) average (3)

¥hat is your attitude regardingsthe intention to practice tre

¢ducatioh you get in your farm activities?
4) unwilling to do 1t (2)
e) do not practice it

at all (1)

— 2) very well (5)
——_ b) relatively well (4) ____
—_ C) neutral (3)

4



Wh 18 your attilitude 2 g
5, What y Tegarding your childred getting
3 s . » 3 F: -aif,
agrlcultuz\l education in agriculture school or uni i
niversities?

a) very much approve of it (5)

e R \
pE= b) approve of it to some extent (4)
S c: :?ither approve or disapprove of it (3)
_____ 4) disapprove of £ (2)
e) very much disapprove of it (1)

6. That is your attitude regarding the opening of agricultural
schools in the country? :

a) strongly approve of it (5)
b) approve of it (4)

¢) neutral (3)

d) do not approve of it (2)

e) strongly disapprove of it (1)

|

|

~J]

. Do you think it necessary to send your children to the

conventional schools?
2) I think it very necessary (5)
b) T think it necessary (4)
c) am not concerned sbout it (3)

A
(P
N

)

do not think it necessary (2)
do not think it necessary at all (1)

H = H +H H

8. What do you think about educating the farmers in (i) agriculture

.8 N .
(ii) general education?

(1) (4%

a) very much approve of it (5)
v) approve of it to some extent (4)

¢) neither approve nov disapprove it (3)
of it to some extent (2)

d) disapprove
e) very much disapprove of it (1)

af satisfaction that

« What is your attitude towards the extent
pin;; you in your

agricultural education in general is hes
Profession?
i) poorly (2

a) sufficiently well (5) ———
) sufficiently we ) very pooely (1)

—

— b) relatively well (4) JEESEREe

— ¢) average (3)

ﬂ—---llllllllllllllll




L COM UL e Y

good for a life time (5)
b) good for a while (4)
¢) neither good nor bad (3)
4) reluctantly engaged in (2)
e) very much dissatisfied (1)

B
Do you think that agricultural products are enougk to
f-gufficiency?

2) I think that they are sufficiently well (5)

p) I think it they are relatively well (4)

¢) I think that they are average (3)

d) I think they are not enough (2)

e) T think that they are very much below requirements (1)
jhat is your attitude regarding the cultivation of vegetable,

plantation and ornamental crops?

\

1) very much favorable (5)

b) fairly favorable (4)

¢) neutral (3)

i) fairly not favorable (2)

e) very much not favorable (1)

Dec you think it necessary to adopt mixed farming:

think it very necessary (5)

think it necessary (4)

am not concerned about it (3)

do not think it necessary (2)

do not think it necessary at a1l (1)

o
_ H H H

(o

n the general farming as an

" ; . 3
That do you think of your income 1

occupation?

—___ a) very much satisfied (5)
-——__ b) satisfied (4) ‘
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c) average (5)
a) diea;ng:gi@dq
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