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ABSTRACT

The efficient combination of land, labor, capital, and manage

ment resources in agricultural production requires the specification

of the qualitative and quantitative characteristics of these resources.

A limiting factor affecting efficient resource combinations is a greater

lack of knowledge of the characteristics of one of the resources relative

to the other resources. In agricultural production this limitation is

imposed by the inability to specify the characteristics of the manage

ment resource.

The present study had as its broad purpose the specification of

relevant mental processes involved in the operation of a farm business.

The specific objectives of the study were; (1) to isolate, from ob

servable and relevant management behavior of farm operators, basic

mental processes explaining such behavior; and (2) to analyze the rela

tionship of variations in such processes to variations in managerial

performance criteria. Factor analysis was used with respect to the

first objective, and regression analysis was used with respect to the

second objective.

Data were collected from a random sample of 123 commercial farm

operators located in the Elk River Watershed. The data consisted of

100 descriptive items of observable behavior of farm operators. The

items were designed to indicate the extent to which the operators

exhibited such behavior in managerial processes,

iii
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A factor analysis of the observed behavior of farm operators

indicated that 11 processes accounted for the behavior. This analysis

indicated that (1) observation and analytical ability, (2) off-farm

activity participation, (3) self initiative, (4) systematization of

farming operations, (5) attitude toward physical labor, (6) communi

cation with off-farm environment, (7) use of market information as a

criterion of operational adjustments, (8) verbal communications

ability, (9) detail mindedness, (10) community influence, and (11)

orientation toward farming as an occupation, are processes involved

in carrying on the managerial operations of a farm business.

Scores were computed indicating the extent to which each of the

110 farm operators exhibited each of the 11 processes. A correlation

analysis indicated that (1) observation and analytical ability, (2)

self initiative, (3) low value placed on physical labor, (4) high

degree of communication with total environment, and (5) verbal com

munications ability, were all significantly and positively related

to years of education. This relationship was suggestive of the mental

nature of the processes identified. The analysis also indicated that

age was significantly and negatively related to (1) a low value placed

on physical work, and (2) a high value placed on farm management as a

professional business occupation. Experience as a farm operator was

negatively related to detail mindedness but positively related to

community influence on farming operations.

A regression of returns to management, net farm income, and

size of operation on the 11 processes resulted in the processes



explaining 12 percent, 17 percent, and 42 percent, respectively, of

variations in these criteria of managerial performance. The regression

analyses indicated that (1) observation and analytical ability, verbal

communications ability, and orientation toward farm management as a

professional occupation, were among the more important processes

affecting managerial performance, with a positive relationship being

suggested; and (2) that participation in off-farm activities was nega

tively related to managerial performance.

The findings of the study, although inconclusive without addi

tional validation, supported the initial hypotheses of the study which

stated that: (1) basic mental processes relevant to the management

function of the commercial farm operator can be isolated from observ

able behavior of farm operators; and (2) variations in such processes

will explain some part of the variation in managerial performance of

farm operators.
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CHAPTER I

INTRODUCTION

Measurement is more than the pedantic pursuit of a decimal
place. Its vital and absorbing aspect emerges most clearly
perhaps when it becomes a question of measuring something
that has never been measured. Or better still, something
that has been held to be unmeasurable.

S. S. Stevens

The concept of the term "management" is probably the most ambig

uous or meaningless term used in the vocabulary of professional agri

cultural economists. As a point in fact one noted agricultural economist

stated that "the ever broadening sequence of definitions has now gotten

to the point where management is defined so broadly that it encompasses

everything from everyday getting out of bed to development of mathemati

cal logic and daydreams of the philosopher."^ Although the preceding

statement is not without basis, a review of prominent farm management

text books indicates that things are not so chaotic as often implied,

Such a review shows not so much a change in the definition of manage

ment but rather a change in the depth of viewing the management process.

Farm management text books written during a period from the early

twenties to the late forties defined management in terms of "art." Man

agement was viewed as a combination of inherited and learned skills of

Albert N. Halter, "The Challenge of Management in Agriculture,"
Describing and Measuring Managerial Ability and Services, Report No. 4,
Conference Proceedings of Farm Management Research Committee (Denver;
Western Agricultural Economics Research Council, 1962), p. 1.
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organizing and operating a farm business. Successful farm management

during this period was associated with such criterion as biographical

characteristics, use of specific farm practices, and observable per

sonal characteristics of farm operators. G. W. Forster's definition

exemplifies the predominant approach to management during the period.

He defined farm management as "a study of the ways and means of organiz

ing land, labor and capital, and the application of technical knowledge

and skill in order that the farm may be made to yield the maximum net

2
returns." Research related to the management function was, as would

be expected, designed around the "art" concept of management. Emphasis

was placed on "gathering, systematically recording, analyzing, and

interpreting data relating to the details of organizing, managing and

3
operating specific farm units or properties."

The preceding brief review of farm management science content and

research does not imply a lack of imagination or professional responsi

bility on the part of professional farm management workers, but rather

is an indication of the state of development of the area of study referred

to as Farm Management. Such an approach to farm management was a natural

response to the need for viewing the individual farm unit as a total

operation rather than a combination of unrelated crop and livestock

enterprises. With the rapid development of the agronomic and animal

2
G. W. Forster, Farm Organization and Management (New York:

Prentice-Hall, Inc., 1938), p. 27.

3
Andrew Boss and George A. Pond, Modern Farm Management (Saint

Paul: The Webb Publishing Company, 1947), p. 8.
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husbandry sciences individual farm operations had reached a point where

they resembled an organization of uncoordinated enterprises more than

a commercial farm business. The natural outgrowth of such a situation

was the development of an agricultural science to coordinate the various

enterprises, along with the integration of business principles, on

individual farms.

Using farm management text books as a source of information, there

appears to have been a shift in emphasis from management as an "art" to

management as a science in the early 1950's. Although Hudelson related

4
management to decision-making in 1939, it was not until such text books

as Bradford and Johnsons' Farm Management Analysis,^ and Case and Johnstons'

Principles of Farm Management,^ both printed in 1953, that decision theory

became an integral part of the content of farm management texts. A simi

lar shift in research emphasis from the "art" of organizing and operating

the physical resources of the farm to the science of decision-making was

in evidence. Where before management had dealt with such observable

phenomena as practice use, field arrangement, farmer's characteristics,

etc., it began to deal with unobservable mental processes and human be

havior. Where before the study of farm management was centered around

4
Robert R. Hudelson, Farm Management (New York: The Macmillan

Company, 1939), p. 7.

^Lawrence A. Bradford and Glenn L. Johnson, Farm Management
Analysis (New York: John Wiley and Sons, Inc., 1953), Chapter 1.

^H. C. M. Case, and Paul E. Johnston, Principles of Farm Manage
ment (New York: J. B. Lippincott Company, 1953), p. 4.
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the farm operation, it become centered around the farm operator. The

change in emphasis is nowhere better portrayed than in Bradford and

Johnsons' definition of management in terms of a "mental process, a con

centration of desires, a willpower."^ This new emphasis, centered on

mental management processes, becaime the foundation upon which management

is presently defined. The processes of observation, analysis, decision-

making, action taking, and acceptance of responsibility, first outlined

by Bradford and Johnson still serves as the basic framework around which

Q

much of the current managerial research has been designed. A glance

at current farm management text books would lead to the same realization

that the decision-maker has become the focal point in the area of farm

management.

Although the transition from management as an "art" to management

as a science has been complete, progress beyond the transition has been

slow with regard to knowledge concerning managerial behavior. Research

ers continue to study and re-study the contributions and rewards of land,

labor, and capital resources and the reasons for variations in their con

tributions and rewards, with the results being that often a large part of

the variation remains unexplained. Many researchers have hypothesized

that much of this unexplained variation can be attributed to the man

agement factor or function.

Here then is the problem faced by production and farm management

researchers, and educators; returns from research directed toward learning

^Bradford and Johnson, ££. cit., p. 3.
®Ibid.
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more about the non-human resources in agriculture are unlikely to in

crease further without increased knowledge of the management resource

and methods of appraising the effects of this resource. Similarly,

efforts to improve the quality of the managerial resource is stymied

by the lack of knowledge regarding what it is that needs the improve

ment . As Kelso stated, "in spite of all the advances our discipline

has made, the man in our models is still a far cry from a fully human

9
figure." It is toward reaching the goal of increased understanding of

managerial behavior that the present study is aimed.

I, THE PROBLEM

The preceding review of the development and progress of farm

management research and education was a necessary prelude to the problem

now confronting farm management researchers. It should serve to place

in context the importance of the problem with which this report deals;

the identification and evaluation of managerial behavior. Even when the

importance of this problem is stressed there still remains the need to

classify the problem into smaller areas of study due to its immensity.

Such a classification has been offered by Thomas^^ and by Bailey^^ on

9
M. M. Kelso, "A Critical Appraisal of Agricultural Economics

in the Mid-Sixties," Journal of Farm Economics, 47:1-16, December, 1965.

Woods Thomas, "Agricultural Economics Research Related to the
Measurement of Managerial Ability," A Symposium on Measuring Managerial
Ability of Farmers (Chicago: North Central Regional Research Committee
on the Management Resource in Farming, and the Farm Foundation, 1962),
pp. 3-11.

^Hjarren R. Bailey, "Where Do We Go From Here?," Describing and
Measuring Managerial Ability and Services, Report No. 4, Conference Pro
ceedings of Farm Management Research Committee (Denver: Western Agri
cultural Economics Research Council, 1962), pp. 91-92.
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two soparste occasions• A synthasis of thesa two classifications sug

gested that there should be a minimum of three areas of study regarding

the management resource: (1) studies to develop and validate concepts

concerning just what management is; (2) studies designed to measure and

predict managerial performance; and (3) studies designed to treat manage

ment as a factor of production. The author feels that the priorities

for these various areas of study should be ordered in the same manner

as listed above.

In summary, it appears that management cannot be treated as a

variable factor in production until it has been quantified, and it

cannot be quantified until it has been developed to the point where its

dimensions or processes are meaningful. From the standpoint of the

current state of knowledge regarding the stages of research on the

subject, it appears that we are somewhere between the area of basic

research and the area of measurement and prediction. There still re

mains a need for testing current concepts and searching for newer and

more meaningful concepts, but it is pertinent to begin to test and

develop methodologies relevant to the measurement and prediction of

managerial performance. The implication here is that any attempt to

measure or predict managerial performance at this stage will be explora

tory in nature but will be useful as a starting point for the develop

ment of more precise procedures in the future. As Thomas stated, "it

appears doubtful to me if it will be possible to measure management in

a satisfactory way without (a) taking into full consideration the nature

of the management function and (b) devising means by which its various



12components might be quantified." Such reservations have been indi

cated by other noted researchers in this area and certainly cannot be

construed as indicating a defeatist attitude. Moreover it implies a

responsible research format for studying the managerial resource and

points toward basic research as the first priority.

Having examined the classification and priority problems, there

remains the problem of orientation of such research toward solving

agricultural economic problems. Unless such research is carried out in

the context of real agricultural situations the end results are not

likely to be useful. As Thomas has warned, we may end up evaluating

and conceptualizing management for management's sake rather than for

the purpose of providing assistance in solving real agricultural econ-

13omics problems. Because of this danger it is necessary for the

individual researcher to keep before him the ultimate reasons for in

volvement in the area of managerial research.

The ultimate goal of research regarding the management resource

is the acquisition of the ability to evaluate, both qualitatively and

quantitatively, this resource. However, any such research must be

justified on the basis of the need for such an ability. Evidence of

this need is present in at least three areas of work: (1) theory

development; (2) agricultural policy; and (3) agricultural extension

education.

12 ,
Thomas, loc. cit.

"ibid.
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As was previously implied, there is a definite need for a more

realistic model of the human actor in economic theory. The inadequacy

of the assumption of profit-maximizing behavior seems especially valid

in farm management due to the close and often inseparable roles played

by the farm manager as he is faced with decisions concerning his busi

ness, his family, his community, and other decision groups of which he

is an integral part. Such an assumption fails to recognize the presence

and importance of non-pecuniary motives and satisfactions. This has

tended to stagnate farm management research and extension approaches to

problem solving oriented around the farm rather than the manager, A

greater knowledge of the manager's behavior is a prerequisite to solving

this problem.

The formulation of effective agricultural policy is dependent

upon the ability to evaluate managerial behavior and performance. Given

the ability to evaluate the decision-makers' behavior, more accurate

estimates of the response to governmental policy become possible, thereby

increasing the efficiency and, in fact, the validity of specific policies.

Such an ability would also provide a means of classifying managers rela

tive to their capacity, making possible an inventory of management re

sources and the development of policies and programs more suitable to

these resources.

Perhaps the greatest need for the ability to evaluate the manage

ment resource is in the area of farm management extension work, A pri

mary responsibility of farm management extension personnel is the im

provement of the management resource. Presently there exist few objective
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criteria by which farm managers can be classified for purposes of edu

cational training. The ability to evaluate managerial capacity would

facilitate the selection of farm managers for purposes of training, on

the basis of their understanding of management concepts. Such an ability

would also provide the extension worker an indication of the success of

his performance since he could evaluate the level of management ability

obtained by his trainees through time. From a more economic viewpoint

the ability to evaluate managerial capacity would allow for more optimum

resource combinations in farm program development by providing a basis

for equating returns from management and other resources.

The need for research regarding the evaluation of the management

resource is evident. The lack of knowledge regarding this resource

acts as a constraint to the progress of complete resource development

and use. The problem is simple to state, but complex to solve. It is

not likely to be solved by the endeavors of a single researcher because

of its complexity and because progress in one phase is dependent upon

the progress in the previous phase. It is not the purpose of this study

to undertake such an immense task but rather to contribute to the basic

store of knowledge concerning the managerial resource.

II. OBJECTIVES OF THE PRESENT STUDY

Due to the progressive nature characterizing the study of the

managerial resource, it is necessary that the objectives of such study

be consistent with the most apparent needs and priorities. As pre

viously mentioned, research concerning the management resource is primarily
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in the "basic" phase with exploratory work being extended into the

"methodology for measurement" phase. The objectives of the present

study were developed to meet those needs having the highest priorities

and implied by the existing research format.

Basic Research Objectives

The objectives of this study were as follows: (1) to empiri

cally investigate the presence of selected hypothetical management

processes in the everyday behavior of farm managers; and/or (2) to

discover or develop more useful ways of describing the processes of

management for the investigation of such behavior, assuming that

management as a mental process is manifested in the everyday behavior

of farm operators.

Methodological Objectives

The methodological objectives of the present study were explora

tory in nature and were: (1) to develop scores to measure selected

processes of management; and (2) to evaluate the extent to which such

scores are related to variations in selected managerial performance

criteria.

III. THE THEORETICA.L FRAMEWORK

Due to the exploratory nature of the present study it was diffi

cult to describe a specific framework or theoretical model around which

the study was designed, because "we cannot say that there exists a
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completely satisfactory concept of management. As a matter of fact,

it was toward this end that the present research was directed. If,

however, the present study must be related to a specific framework,

it can best be accomplished by reference to an adaptation of the mana

gerial performance model developed by Nielson and shown in Figure 1.

This model consists of three distinct sets of variables. The

group of variables, shown at the extreme left portion of the model,

represent the physiological, sociological, and psychological character

istics of the manager. These characteristics include what psychologists

and educators term the cognitive and affective domains of human behavior,

where the cognitive domain is comprised of an individual's total set of

attributes such as level of intelligence, ability, and skills. The

affective domain is comprised of the interests, values and attitudes of

the individual. As indicated in the model, the total set of attributes

of the individual manager act as a conditioning influence on the mana

gerial processes of the manager, which in turn determine the outcome of

the manager's efforts. The outcome further influences the affective and

cognitive attributes as well as the managerial processes, through a feed

back system.

In terms of this model, the present research was primarily con

cerned with conceptualizing managerial processes and with the relation

ship between such processes and their outcome. This is research dealing

^^Ibid.

^H. J. Klausmeier, Learning and Human Abilities: Educational
Psychology (New York: Harper and Brothers, 1961), pp. 5-10.
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with the essence of management; research which in a sense attempts to

develop a definition of management. Recognition of the fact that the

present study dealt with the processes of management required a decision

regarding which hypothetical processes to include for study. Such a

decision was a matter of judgment. However, this judgment did attempt

to take into consideration the present state of managerial concept

development, as well as past research relevant to the subject.

The managerial processes hypothesized for this study were as

follows: (1) organization: a process involving the development of

systematic ways of doing things, methodical treatment of problems, and

standard operating procedures; (2) planning: a process involving the

development of foresight, goal selection, establishment of priorities,

and forward projection of thoughts; (3) environmental communication: a

process involving the fltow of information from manager to off-farm

environment, person-to-person communication, and verbal expression;

(^) representation: a process involving social participation, and

projection of farm and farm family image to off-farm environment;

(5) managerial professionalism: a process involving the development

of an orientation toward farming as an executive profession, and a

satisfying and challenging occupation; (6) observation: a process in

volving gathering of information, recognition of relevant facts and

occurances, and awareness of affairs pertaining to the farm business;

(7) analysis: a process involving reasoning behavior, analytical

approaches to solving problems, and calculation; (8) initiating action:

a process involving motivation toward change, ability to take action,

and origination of new ideas and approaches.
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These processes were hypothesized by the author to constitute

some part of a total set of managerial processes, and originated from

a synthesis of processes implied in early farm management studies,

described in leadership studies, and existing in current farm manage

ment literature. The processes defined constituted the starting point

of the present research. They provided the following general hypo

theses of the study: (1) such processes do exist; (2) these processes

can be observed either directly or indirectly; and (3) these processes

will explain some portion of the variation in managerial outcomes.

IV. CONTENT OF THE PRESENT STUDY

The remainder of the present report will deal with the following

aspects of research concerning the managerial resource: Chapter XI

consists of a review of past and current research on the identification

and measurement of managerial behavior. This review attempted to indi

cate the important findings of such research as well as the shortcomings

Chapter III will describe the methodology used to collect and analyze

the data; included is a description of questionnaire development and

administration, and brief description of the respondents sampled.

Chapter IV presents the findings regarding the conceptualization of

management processes using factor analysis. Chapter V presents the

findings regarding the relationship between managerial process scores

and specified managerial performance criteria. Chapter VI presents

a summary of the findings of the investigation along with the impli

cations of such findings.



CHAPTER II

REVIEW OF LITERATURE

The present chapter is a review of pertinent literature and/or

research concerning the management resource in agriculture. Such a re

view serves both to add substance to the historic development of farm

management literature and research presented in Chapter I, and to pro

vide a means of evaluating the progress which has been made. It should

also provide some indication of the types of research presently needed.

Literature and research concerning the management resource in

agriculture can be conveniently categorized as (1) that dealing with the

process of management; and (2) that dealing with attempts to measure or

develop indices of managerial ability or performance. It is within the

confines of this categorization that the present review is presented.

Although such a classification provides a satisfactory criterion for

purposes of review it must be recognized that some individual pieces

of literature and research cannot be neatly placed in either one or the

other categories. Where this appeared to be the case the author relied

on his own judgment for so classifying the individual pieces of litera

ture or research, fully realizing that some overlapping of objectives

were in evidence.

The exclusion of any individual researchers work in this review

should not be construed to mean that such research or publication is

unimportant. Rather, the research and literature reviewed should be

15
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viewed as a representation of the kinds of research which have been con

ducted. Such an approach was aimed at guiding the present researcher

toward a meaningful and useful research project.

I. RESEARCH AND/OR LITERATURE RELATED TO THE MANAGEMENT PROCESS

The prevailing concept of management among agricultural econo

mists is one which conceives management as being a series of interrelated

mental processes by which the farm operator approaches the point of

decision, makes the decision, and evaluates the consequences of the

decision. The model of this process was outlined by Johnson and Haver

in 1953 in the form of the following list of managerial functions:

(1) observation; (2) analysis; (3) decision; (4) action-taking; and

(5) acceptance of economic responsibility.^ This model served as the

starting point for a large portion of the research dealing with the

processes of management, and to date the model has remained intact with

only a few alterations, these being mostly in the form of changes in

terminology. The major substantive change made in the model was the

addition of the process referred to as problem recognition. The

addition of this process was the result of research conducted by

Glenn L. Johnson and Cecil B. Haver, Decision-Making Principles
in Farm Management, Agricultural Experiment Station Bulletin No. 593,
The University of Kentucky, Lexington, Kentucky, January, 1953, p. 8.
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2 3
Chastain in 1956, and by Lee and Chastaln in 1959. Chastain's con

tribution was notable from the standpoint that he showed that problems

themselves are variable with regard to their magnitude, their longevity,

their reversibility, and the amount of knowledge required for their so-

4
lution. Further research regarding the problem recognition process

indicated that: (1) farmers vary in their ability to recognize problems

and opportunities; (2) this difference affects their ability to adjust to

change; and (3) their problem recognition ability is related to such

biographical characteristics as formal education, off-farm work and

experience, and stage of the family cycle.^

The addition of problem recognition to the management process

appeared to have reduced the extensiveness of research designed to ex

pand Johnson and Havers' model and at the same time pointed toward the

need for increased emphasis on research aimed at discovering what causes

variations in the management process among individual decision-makers.

Before reviewing this type of research it seemed pertinent to investigate

the continued relevancy of the basic management process model.

The continued relevancy of the management model which defines

management as a process of problem recognition, observation, analysis.

2
E. D. Chastain, "An Empirical Study of the Decision-Making Pro

cess in Farm Management," (unpublished Ph.D. thesis, Purdue University,
Lafayette, 1956).

3
John E. Lee, Jr., and E. D. Chastain, Problem Recognition in

Agriculture, Agricultural Experiment Station Bulletin No. 319, Alabama
Polytechnic Institute, Auburn, Alabama, November, 1959.

4
Chastain, o£. cit., p. 49.

^Lee and Chastain, 0£. cit,. pp. 33-34,
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decision-making, action-taking, and responsibility bearing, appears to

have been the result of two situations. First, the model itself, from

its conception, seems to have been a synthesis of theories and models

of human behavior developed in such tjther disciplines as psychology,

education, and industrial management, Secondly, the meaningfulness

of the management processes has, to some extent, been substantiated by

research.

Johnson reported in 1954 that case studies of four farms in

Kentucky, followed by an interview of thirty-one farmers in the same

state, "confirmed the realism of the managerial concepts and principles,"

which he had previously outlined. The importance of this study can

only be realized when it is related to a much larger, much more elaborate,

and much more comprehensive study entitled the Interstate Managerial

Study (IMS). The results of this study are published in a book entitled

Managerial Processes of Midwestern Farmers.^ This study, based on data

collected from 1075 farm operators in Indiana, Iowa, Kansas, Kentucky,

Michigan, North Dakota, and Ohio, had as its broad purpose evaluation

of the applicability of the management process model for describing the
g

actual decision behavior of farm operators. However, the study went

Glenn L. Johnson, Managerial Concepts for Agriculturalists,
Agricultural Experiment Station Bulletin No. 619, The University of
Kentucky, Lexington, Kentucky, July, 1954, p. 46.

^Glenn L. Johnson, £t , Managerial Processes of Midwestern
Farmers (Ames: The Iowa State University Press, 1961.)

^Ibid., pp. 16-17.
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beyond this purpose to explore such things as: (1) the role of infor

mation in decision-making; (2) analytical methods used by farmers;

(3) expectation models used by farmers; (4) problem classification by

farmers; and (5) use and extent of insurance and chance-taking princi-

9
pies. The study fulfilled its purpose, and in a sense, can be viewed

as a significant shift toward a human behavior approach to the study of

farm management. A quick review of the content of this study indicates

a sharp change in research emphasis from the exploration of differences

between farms to an exploration of differences between the decision-

makers of the farms.

Although the remainder of the literature reviewed under this

section may often seem far removed from the study of the management

process as outlined in the IMS, a relationship does exist when such

research is viewed as attempting to get at the essence of the manage

ment resource. The major objective of the following individual contri

butions seems to have been aimed at providing some initial insights

into the management process as well as generating hypotheses for

further study. The fact that much of the findings were inconclusive

and as yet have not been further strengthened by additional research

is an indication of the embryonic stage of this type of research.

In 1961, an article written by Nielson appeared in the Journal

of Farm Economics, entitled "Improved Managerial Processes. The

9
Ibid.

^^James Neilson, "Improved Managerial Processes," Journal of
Farm Economics, 43:1250-1261, December, 1961.
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article was not concerned with reporting results of any particular

research but rather attempted to develop a normative model of a "super

ior" manager. In general Nielson hypothesized that the "superior"

manager behaved as follows: (1) he establishes or is aware of a

definite set of goals and he attaches priorities to these goals; (2) he

is quick to recognize problems and opportunities; (3) he possesses the

ability to apply abstract theoretical concepts and principles to pro

blem solving; (4) he concentrates his energies on solving a problem but

intermittently detaches himself from the problem; (5) he applies simp-

techniques to complex problems; (6) he uses economizing prin

ciples in determining which problems are more important and how much

energy to delegate to problems; (7) he makes use of outside help in

solving problems when such help will lead to more efficient problem

solving; and (8) he evaluates the consequences of his decisions and

develops a store of information useful in solving future problems.

These hypotheses are worthy of note because they imply that the varia

tion in managerial performance among farm operators can be partly

explained by variations in human behavior. Although at first glance

this article may appear to be the result of some spur of the moment

philosophical reflection, this author feels that it is safe to assume

that the hypotheses presented by Nielson were based on sound theoreti

cal structure and were the result of professional observation. To some

extent Nielson's hypothesis regarding goal setting and establishment of

priorities has been strengthened by other research.

"ibid.
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E. A. Wilkenlng and D. E. Johnson interviewed 139 Wisconsin

dairy farmers in an attempt to (1) determine the relationship between

types of decision and goals; (2) determine the effect of status and role

on goal orientation, and (3) determine the importance of goal priority

12on practice adoption. The major shortcoming of this research was in

its failure to inventory more than a few pre-selected goals. However,

the conclusion that profit as a goal is related to the type of decision

and the priority assigned to the decision, itself seemed to overshadow

the limitations of the number of goals inventoried. A most important

result of this study was its implication of the insufficiency of the

13concept of an "economic man."

Another study conducted in Wisconsin which seems more closely

related to Nielson's hypotheses and the IMS model was one conducted

by Rieck and Pulver. ̂  Although the main objective of this study was
to develop an empirical measure of decision-making ability, the study

seemed to be more of a process study than an attempt to measure man

agement. In this particular study a normative, rational decision-making

model was developed and used as the yardstick to evaluate changes in

decision-making ability among participators in an intensive management

12
E. A. Wilkening and Donald E. Johnson, Goals in Farm Decision-

Making as Related to Practice Adoption, Agricultural Experiment
Station Research Bulletin No. 225, University of Wisconsin, Madison,
Wisconsin, 1961, p. 4.

^^Ibid., p. 6.
14Robert E. Rieck and Glen C. Pulver, An Empirical Measure of

Decision-Making, Agricultural Experiment Station Research Bulletin,
No. 238, University of Wisconsin, Madison, Wisconsin, June, 1962.
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education program. The assumption was that the closer an individual

approached the normative model the better decision-maker he was likely

to be. The rational processes of management defined in the normative

model were orientation, observation, analysis and evaluation, and

implementation. ^ These processes of course are very similar to those

of the IMS. Although the study did result in a crude index to measure

managerial ability, the significance of the study was that it showed

that management processes could be evaluated through the analysis of

observable human behavior. It also indicated that the management pro

cess is itself subject to improvement through intensive educational

activities.

Moving out of the area of research designed to study the manage

ment process itself, it seemed necessary to survey some of the more

significant projects designed to discover why differences in the pro

cess exist among individual decision-makers. Mac Eachern, Thomas, and

16Eisgruber conducted a study which appeared to fall into this area.

The objectives of this study were to discover abilities which influenced

the management process and to analyze the importance of these abilities.

The major contribution of this study was methodological in nature. The

implications regarding the management process become unclear when it is

^^Ibid., p. 9.
16
Gordon A. Mac Eachern, D. Woods Thomas, and Ludweig M. Eisgruber,

Analysis of Human Attributes and Their Relationship to Performance Level
of Farm Tenants, Agricultural Experiment Station Research Bulletin No. 751,
Purdue University, Lafayette, Indiana, November, 1962.
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realized that the study was concerned with tenant farmers, all of whom

were under the guidance of a professional farm management service. The

methodological procedure was unique and consisted of gathering a large

amount of biographical data from the respondents, reducing the data to

that which would discriminate between "good" and "poor" tenants, and

then subjecting these data to factor analysis in order to discover basic

abilities explaining variations in tenant ability. The usefulness of

these factors for explaining variations in decision-making ability may

be suspect due to the sharing of the decision function by tenants and

their advisors. However, the study did suggest the usefulness of factor

analysis as a means of reducing large amounts of data about farm opera

tors down to understandable proportions.

The final study to be reviewed in this section is one which was

18conducted by Huffman. Although the study dealt primarily with classi

fying farm managers according to goal orientation, Huffman did explore

the use of factor analysis as a means of selecting variables related to

managerial performance. Huffman isolated nine factors from a list of

twenty-five variables. Further analysis of these factors indicated that

the following four factors were of significant importance to economic

performance: (1) economic orientation; (2) independence; (3) personality;

19and (4) general knowledge. These factors, although general in content.

^^Ibid., p. 7.
18Donald C. Huffman, "A Technique for Classifying Farm Managers

According to Managerial Ability" (unpublished Doctor's dissertation. The
Ohio State University, Columbus, 1963).

^^Ibid.. p. 77.
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seemed to be consistent with existing hypotheses concerning factors

influencing the managerial process. Huffman did not attempt to develop

refined measures of these factors but suggested that such measures may

ultimately provide means of empirically measuring and predicting manager

ial performance and ability.

A summary of the literature regarding the management process

suggests that the model of management which views management as a pro

cess of problem recognition, observation, analysis, decision-making,

action-taking, and responsibility bearing, provides a meaningful frame

work for research aimed at discovering the essence of management. This

is not to say that the model has reached perfection. There still remains

the need to continuously subject the model to empirical verification and

to improve its capacity to conceptualize the management process. Never

theless, the model is a creation of farm management economics, and its

purpose, from the beginning, has been the removal of the unknowns re

garding the management resources agriculture. The model therefore

constituted the framework around which the present study was designed.

II. RESEARCH RELATED TO THE MEASUREMENT AND PREDICTION

OF MANAGERIAL PERFORMANCE

Research aimed at measuring and predicting managerial performance

and/or ability pre-dates the type of research reviewed in the last sec

tion by several years. Generally speaking, all such research has been

based on the assumption that management performance as measured by some

pre-selected criterion could be related to some observable attributes
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of farm managers. The methodology for this type of research has con

sisted of developing a list of descriptive items hypothesized to in

dicate the presence or absence of managerial aptitude and selecting

from this list those items which discriminated between "good" and

poor" managers. The importance of studies of this type is realized

when one notices the great deal of similarity in the results. Further

more, studies of this type can be viewed as the initial attempt to

analyze the human factor in agriculture.

One of the first studies concerning an analysis of the human

factor in agriculture, was conducted by Wilcox, Boss, and Pond, in

20Minnesota, in 1932. Relating labor earnings, as a criterion of

success, to personal characteristics such as age, education, farm

experience, agricultural knowledge, and use of farm practices, these

researchers reported that interest, need, ambition, and judgment

were "directly reflected in the earnings or business success of the

21
farmer." Today such conclusions would not likely warrant much atten

tion, but at the time of this study variations in earnings among farmers

were associated more with variations in the farms rather than the man

agers. In the same year, Wilcox and Lloyd conducted a nearly identical

20
Walter W. Wilcox, Andrew Boss, and George A. Pond, Relation of

Variations in the Human Factor to Financial Returns in Farming, Agri
cultural Experiment Station Bulletin No. 288, University of Minnesota,
Saint Paul, Minnesota, June, 1932.

21
Ibid., p. 39.
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22
study in Indiana. Their results were the same as those listed in the

Minnesota study with the exception that they subjected their factors

to multiple correlation analysis in an attempt to assign priorities to

the factors related to financial earnings. This analysis led to the

conclusion that ambition was the most important factor affecting earn-

23ings, followed by possession of agricultural information.

Research oriented toward analyzing the human factor seemed to

become almost non-existent immediately following the work in Minnesota

and Indiana, but began to reappear in the early 1950's. In 1952 Reiss

completed research concerning "individual differences in entrepreneurial

24and managerial ability among Illinois farm operators." Hypothesizing

that "there are consistent observable differences among farm operators

and that measures of such differences should provide valid indications

25
of difference in achievement," Reiss obtained 723 essays describing

"good" and "poor" farmers. These essays were obtained from farmers

and professional agricultural workers. After editing these essays, 257

different descriptive items remained. The items were concerned with

such things as personal behavior, job proficiency, family relationships.

22
Walter W. Wilcox and 0. G. Lloyd, The Human Factor in the Manage

ment of Indiana Farms, Agricultural Experiment Station Bulletin No. 369,
Purdue University, Lafayette, Indiana, August, 1932.

23
Ibid., p. 1.

24
Franklin Jacob Reiss, "Individual Differences in Entrepre

neurial and Managerial Ability Among Illinois Farm Operators," (unpub
lished Ph.D. thesis, University of Illinois, Urbana, 1952).

^^Ibid.. p. 2.
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health status, recreation, social participation, belief and attitudes,

26and practice use. These descriptive items were reduced to eighty-five

items having the greatest discriminatory power relative to "good" and

27"poor" farmers. The criterion used to separate "good" and "poor"

farmers was an average of returns to capital and management, operators

labor and management, and net returns to management, over a three-year

period. These items were then arranged in a forced-choice rating format,

and given to neighbors of 236 farmers, who were asked to rate these

28
farmers. The forced-choice technique required the raters to rate

those farmers on both favorable and unfavorable characteristics. The

results of the research supported the hypothesis that there are consis

tent observable characteristics of farmers which are significantly

correlated with success. Reiss concluded that a high degree of finan

cial success in farming was related to strong economic motivation, good

training and experience, and an adequate amount of agricultural know-

29
ledge.

It is interesting to note that conclusions similar to those of

Reiss are evident in many of the studies regarding the management resource

in agriculture. A case in point is a study conducted by Hess and Miller

7fi
Ibid., p. 204.

^^Ibid., p. 210.
28
Ibid.. p. 209.

^^Ibid.. p, 210.
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30in 1954. Their study, although not explicitly designed to measure

management, did attempt to isolate personal, economic, and social fac

tors related to success. The results of their study strongly indicated

the importance of motivation, agricultural knowledge, and problem recog-

•^ition. Implications concerning the general management resource in

agriculture were limited, however, due to the limitation of the sample

to dairy farmers, and to the predominant emphasis placed on actions

and behavior specific to the milk production enterprise.

Following the work of Hess and Miller, research concerning the

measurement of management ability and/or performance changed from an

emphasis on isolating and describing characteristics related to success

to an emphasis on developing actual measuring instruments. The fact

that one of the more methodologically sound instruments developed was

done so by a rural sociologist is an indication of the interdisciplinary

nature of the study of the human resource in agriculture.

Straus developed measures for four variables which can be con

sidered as values or goal orientations, and which act as a predisposi-

31tional force on the decision process. The variables measured were

innovation proneness, rural life preference, primary group perference,

and economic motivation. The procedure used to develop these measures.

30
C. V. Hess and L. F. Miller, Some Personal, Economic, and Soc-

iological Factors Influencing Dairyman's Actions and Success, Agrlcul-
tural Experiment Station Bulletin No. 577, Pennsylvania State University,
College Station, Pennsylvania, June, 1954.

31Murray A. Straus, A Technique for Measuring Values in Rural
Life, Agricultural Experiment Station Technical Bulletin, NoT~2*9^
Washington State University, Pullman, Washington, August, 1959, p. 1.
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although similar to development of measures of managerial performance

by others, was unique from one standpoint. Straus hypothesized that

these four variables were real, and then developed scales to measure

them without relating the scales to any type of performance criterion.

It was only after scales had been developed and refined that scores

on the scale were related to performance. Results of these compari

sons for a group of Columbia Basin settlers, indicated that high

success is related to high economic motivation and innovation prone-

ness, while low success is related to a high score on rural life pre-
32ference. Like Reiss, Strauss used a forced-choice format in the con

struction of his measuring device. Unlike most other measuring devices,

Straus' instrument avoided the so-called "criterion problem" which

implies that a measuring device based on some criterion is only as

good as the criterion.

In the same year of Straus' work, McCormick, Blanchard, and

Thomas developed a biographical questionnaire the purpose of which was
O o

to predict the probable level of farm tenant performance. Using

ratings by professional farm managers as the criterion of performance,

and relating these ratings to a large amount of biographical data, thirty-

six items were isolated which discriminated between "good" and "poor"

performers. The relevance of this research to measuring managerial

32
Ibid.. p. 13.

33^Ernest J. McCormick, Robert E. Blanchard, and D. Woods Thomas,
^ Objective Method of Selecting Farm Tenants. Agricultural Experiment
Station Research Bulletin No. 678, Purdue University, Lafayette, Indiana,
April, 1959.
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performance or ability is suspect from at least two points of view.

First, the biographical questionnaii^fi was developed to predict probable

performance level of farm tenants. This itself limits the applica

bility of the questionnaire but these limitations become even more

specific when it is realized that the tenants used in the question

naire development were all under the supervision of a professional

farm manager. Secondly, the use of only biographical data disregards

the influence of such variables as drives, motivation, values, atti

tudes, interests, capabilities, and feedback systems on managerial
34

processes.

The insufficiency of biographical items for separating managers

on the basis of performance has been suggested by research conducted

by Wirth.^^ Wirth used pattern analytic procedures to classify managers

according to managerial ability as measured by production function

residuals, and the ratio of net farm income to total farm capital. He

found twenty-six items concerning drives, motivations, goals and values,

and thirteen items concerning decision processes significantly separated

managers on the basis of the criteria. Of equal importance he found

twenty-one biographical items when used alone were insufficient, and

Q y

See Figure 1, Chapter I, p. 12,

E. Wirth, "Pattern-Analytics: A Method of Classifying
Managerial Types." The Quarterly Bulletin, 47(2):166-198, November, 1964
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when combined with the items mentioned above added nothing to the

classifying ability of his analysis.

In concluding this section it is appropriate to review a few

attempts to incorporate the management factor into production function

analysis. To date, such attempts have been relatively unsucessful.

This is in no small way due to the present inability to measure mana

gerial ability or performance. Nevertheless such attempts are worthy

of mention because of the encouragement they generate.

In 1960, Paris attempted to predict input levels for 1956 on

the basis of 1952 parameters and 1956 prices and incomes. His

initial attempt to do this resulted in large deviations between pre

dicted and observed input levels. In general terms, these deviations

were attributed to failure to specify the right type of production

function and failure to include relevant variables. One of the rele

vant variables not included was the management resource, Paris

incorporated the management factor into his production function in the

form of four observable characteristics—age, education, economic value

score, and vocabulary score. The result was only a slight improvement

38in his predictive equation. Even a slight improvement in a case where

such a limited number of managerial variables were included is indeed

encouraging.

^^Ibid., p. 194.
37
Donald Gordon Paris, "Predicting Farm Behavior from Estimates

of Input Productivity for a Sample of Western Kentucky Farms" (unpub
lished Doctor's dissertation. University of Kentucky, Lexington, 1960),
p. 87.

38 , . j
Ibid., p. 88.
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Finally, a fairly recent study by Pugh, Thomas, and Eisgruber

attempted to incorporate the management factor into the production

39function in the form of an index of tenant ability. The results

indicated that both output and marginal value productivity of physical

inputs increased with increases in tenant ability, but not signifi

cantly. When it becomes apparent that the index of tenant ability

used was the one developed by McCormick, Blanchard, and Thomas, having

as it did, inherent limitations relative to measuring management, such

. . 40results are not surprising. Even with these limitations, however,

the quantification and use of the management factor in production

function analysis was demonstrated.

III. IMPLICATIONS OF LITERATURE REVIEW

The review of literature concerning the analysis of the human

resource in agriculture was meant to serve the purpose of providing

direction to the current research. It indicated what has been done,

what the current situation is, and what is in need of doing in this

broad research area.

Regarding past contributions it appears that most of the work

done has been of a pilot study nature. In a sense the past has been

a period of exploring the potential of research directed toward

39
C. R. Pugh, D. W. Thomas, and L. M. Eisgruber, Farm Tenant

Ability, Output, and Resource Productivity, Agricultural Experiment
Station Research Bulletin No. 793, Purdue University, Lafayette,
Indiana, April, 1965.

40
See last paragraph on page 29.
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analyzing the management resource, rather than concentration of research

resources around any specific problem. When these past contributions

are viewed as a whole they appear to possess a common feature; namely,

the lack of consensus regarding what it was that needed to be analyzed.

In short, past research lacked a concrete, meaningful model of the

management process.

Regarding the current situation, the literature review indi

cates that a model now exists which can be used as a framework for

design of research aimed at understanding the management resource.

This model conceives management as being, at least partially, a mental

process consisting of problem recognition, observation, analysis,

decision-making, action-taking, and responsibility bearing. Using this

model, management ability can be defined as the ability to perform

the functions in the process, and managerial performance can be viewed

as the result of carrying out these functions. The validity of the

model has been strengthened both by the fact that it is a creation of

farm management economics and it has been empirically verified to a

certain degree. The current status of the problem can be simply

stated--there is now a model of management. The generality of the

model cannot be denied but in an area where so little solidification

of concepts and establishment of priorities has taken place, confine

ment to a highly specific model would not seem to be the appropriate

order of the day.

Regarding future needs the literature review suggested the

following: First, the model itself should be subjected to analysis
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aimed at continuous refinement. Such refinement will likely be in

the form of the addition of new functions to the process and/or altera

tions in existing functions. There is a definite need for investigation

of external influences on the process, as well as the interrelationships

among process functions. Secondly, there is a critical need for research

designed to develop meaningful criteria of managerial performance.

Measurement and prediction ultimately depend upon unbiased and efficient

criteria. Finally, the literature review seems to indicate that satis

factory quantification of the management factor for explicit use in

economic analysis may be a long-run accomplishment. A statement in a

recent social science research text stated "that the development of

measurement processes is dependent upon the constant interaction of

both empirical procedures for measurement and theoretical concepts about
41what is being measured." The problem of measuring management is pre

sently at the threshold of this interaction.

With the problem stated and related literature reviewed, the

content of the remainder of the report deals with the specific problems

attacked by the present researcher. The reader should constantly keep

in mind the broad nature of the management evaluation problem and its

current stage of development. Otherwise, expectations concerning the

remainder of the report may deviate considerably from actual accomplish

ments .

41
Claire Selltiz, _et al., Research Methods in Social Relations,

revised edition (New York: Holt, Rinehart, and Winston, Inc., 1964),
p. 197.



CHAPTER III

METHODOLOGY

Since the present study had as one of its major objectives the

exploration of methodology useful for evaluation of managerial behav

ior, it is appropriate to describe in detail the methodological pro

cedures used. They can be classified as (1) those used to collect the

data regarding managerial behavior and (2) those used to analyze the

data collected. Such a classification serves as the basic framework

around which the following description was designed. In terms of this

framework the description of data collection outlines the procedure

used to develop a questionnaire designed to inventory relevant manage

ment behavior and describes the respondents who provided the informa

tion for the study. The description of data analysis attempts to

present simply, but yet sufficiently, the methodology used to evaluate

the raw data collected. The methodology used in both instances was

relatively new in the area of farm management research, although not

new in other disciplines concerned with human behavior. Such newness

seemed to justify a more detailed description than might have been the

case if the present study had been conducted within a social science

discipline other than agricultural economics.

35
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I. METHODOLOGY FOR DATA COLLECTION

The methodology used in collection of data for the present study

can be described as a step-by-step process of (1) hypothesizing the

existence of selected management behavior variables, (2) selection of

a number of items hypothesized to be indicative of such behavior, (3)

arrangement of the items into a descriptive questionnaire, and (4) an

administration of the developed questionnaire to an appropriate sample

of individual farm operators. This methodology was an adaptation of

that used in studying leadership behavior.^ Modifications of the
2 3procedure have been used in agricultural research by Reiss, Straus,

4
and McCormick, ̂  al^. The basic assumption underlying this type of

methodology is that there are observable human actions which are indica

tive of the hypothesized behavior variables and hence the inventory of

such items can serve as a basis for analyzing the hypothesized variables,

Ralph M. Stogdill and Alvin E. Coons, editors. Leader Behavior:
Its Description and Measurement, Research Monograph No. 88, The Bureau
of Business Research, The Ohio State University, Columbus, 1957.

2
Franklin Jacob Reiss, "Individual Difference in Entrepreneurial

and Managerial Ability among Illinois Farm Operators" (unpublished
Doctor's thesis. University of Illinois, Urbana, 1952).

3
Murray A. Straus, A Technique for Measuring Values in Rural

Life, Agricultural Experiment Station Technical Bulletin No. 29, Wash
ington State University, Pullman, Washington, August, 1959.

4
Ernest J. McCormick, £t _aj^., ̂  Objective Method of Selecting

Farm Tenants, Agricultural Experiment Station Research Bulletin No. 678,
Purdue University, Lafayette, Indiana, April, 1959.
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Specification of Processes

Before specifying the particular processes hypothesized in the

present study, it is necessary to understand the nature of processes.

A process is viewed to be "synonomous with activity and behavior," and

can be defined as "the physiological (and psychological) activities

involved, or believed to be involved, in a particular behavior."^

Many of these processes have not been identified and are thus hypo

thetical in nature. A more appropriate term than process, for this

research, is hypothetical process variable which has been defined by

English and English as "a hypothetical construct referring to an

actual, though presently unobservable, inferred activity or process."^

Such is the nature of the variables hypothesized in the present report.

The variables hypothesized were given the following names: (1)

organization; (2) planning; (3) environmental communication; (4) repre

sentation; (5) managerial professionalism; (6) observation; (7) analysis;

and (8) initiating action. The specification of these hypothetical

processes immediately called for some justification for specifying these

particular processes. Selection of these particular variables was the

result of two things.

First, the content of these processes has been implied in past re

search regarding the management resource in agriculture. Organization and

Horace B. English and Ava Champney English, A Comprehensive
Dictionary of Psychological and Psychoanalytical Terms (New York: David
McKay Company, Inc., 1958), p. 410.

6
Ibid.
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planning are processes which were expressly implied in early farm man

agement research. Representation and communication, on the other hand,

have been implied as existing processes in numerous leadership and

management studies. Managerial professionalism, which is defined as the

existence of an orientation, toward management as a professional endea

vor, has been implied in the observations of many professional agricul

turalists. Finally, observation, analysis, and initiation of action

are explicitly hypothesized to exist by the conventional management pro

cesses model.

Secondly, the particular processes specified were considered to

be meaningful and relevant to the study of management behavior, by the

author and other members of the author's research committee. In research

of the type reported in the present study it becomes necessary to place

some limitations on the types of behavior inventoried. Such limitations

require a combination of knowledge of prior research findings and re

searcher's judgment. A consensus of opinion indicated that the hypo

thesized variables initially set forth in this study were the result of

the application of this combination.

Item Selection

Once the hypothetical process variables had been specified the

next logical step was to develop an item pool. Such a pool of items

was collected and written with the following points emphasized: First,

an item should be written in such a way as to describe behavior which

was indicative of a specific hypothetical process variable. Secondly,
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the item should be written in such a manner that it would be meaningful

to all of the respondents. Thirdly, the item, although describing

specific behavior, should be written so that it described behavior re

lated to the processes hypothesized rather than to any particular type

of farm organization, enterprise, or practice.

Since the inventory of actual behavior of farm operators was

an important part of the present research it was decided that the con

tent validity of the items would be improved if the items were submitted

by persons working closely with farm operators. To accomplish this,

ninety-five County Agricultural Extension Agents throughout Tennessee

were asked to submit items descriptive of behavior of "good" and "poor"

farm managers. Sixty-seven County Agents returned the completed forms.

An editing of the items to eliminate similar descriptions resulted in

144 descriptive items of "good" farm managers (Appendix A), and 93

descriptive items of "poor" farm managers (Appendix B). Following the

collection of a pool of descriptive items from Agricultural Extension

Agents, supplemented by items from related research, each item was

evaluated relative to its indicativeness of one of the hypothetical

process variables. The following working definitions were used to

relate individual items with specific hypothetical processes:

1. Organization: Items indicative of systematic ways of
doing things, and of structure and methodical treatment
or approaches to problem solving.

2. Planning: Items indicative of looking ahead, develop
ing courses of action, and making preparations for
future events.
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3* Environmental Communication: Items indicative of
communication with one's environment, flow of infor
mation from manager to off-farm environment, ex
pression, person-to-person communication.

4. Managerial Professionalism: Items indicative of the
presence of an orientation toward farming as an
executive type profession, pride in management, and
satisfaction with management demands.

5. Observation: Items indicative of gathering infor
mation, recognition of facts and occurrences, and
awareness of affairs pertaining to the farm business.

6. Analysis: Items indicative of reasoning, analytical
processes, and calculation.

7. Initiating Action: Items indicative of motivation
toward change, origination of new practices, and
ability to take action.

8. Representation: Items indicative of environmental
participation, involvement in off-farm activities, and
desire for off-farm representation.

An item by item evaluation resulted in a total of 122 items

assumed to be indicative of either the presence or absence of the

hypothetical processes. The items are listed in Table I, under those

respective processes to which they were assigned. Those items de

scribing behavior assumed to be indicative of the presence of the

process are preceded by a plus (+) and those items describing behavior

assumed to be indicative of the lack of the process are preceded by

a minus (-). As shown in Table I, 20 items were constructed to indi

cate the organization process; 13 items the planning process; 15 items

the environmental communications process; 19 items the managerial

professionalism process; 14 items the observation process; 14 items

the analysis process; 14 items the initiating action process; and 13

items the representation process.
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TABLE I

DESCRIPTIVE ITEMS ASSUMED TO INDICATE PRESENCE OR ABSENCE
OF SPECIFIED MANAGERIAL PROCESSES, BY PROCESSES

Scale

Indicator^ Descriptive Item

A. ORGANIZATION

+ 1. Usually complete work as scheduled
+ 2. Assign each farm worker and/or family member to certain

tasks

3. Do not include family members when planning farming
operation

4. Never seem to get work done as scheduled
+ 5. Usually develop a written farm plan
+ 6. Allow a certain amount of time for each routine farm

job
7. Farm without a written plan

+ 8. Use government programs only to the extent they fit
own program

+ 9. Determine what the family wants, then set up farm oper
ation to meet these requirements

10. Never seem to have things needed at time they are
needed

+ 11. Usually adjust size of crop and livestock enterprises
when prices change

+ 12. Obtain opinion of family members concerning large farm
expenditures

+ 13. Do routine chores about the same time each day
+ 14. Make written notes during the day of unusual situations

noticed

+ 15. Schedule work in such a way as to have least amount of
lost time and motion

+ 16, Write things down rather than depend on memory
+ 17. Use some type of published record book
+ 18. Have special times scheduled for record keeping
+ 19. Have standard operating procedures for doing my work
+ 20. Follow a set pattern in going about the farming opera

tion.

B. PLANNING

+ 1. Have everything needed before starting a job
+ 2. Determine total amounts of operating items (feed, ferti

lizer, etc.) needed well in advance
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TABLE I (Continued)

+ 3.

- 4.

+ 5.

+ 6.

+ 7.

_ 8.

- 9.

■- 10.

+ 11.
+ 12.
+ 13.

Scale
•Indicator Descriptive Item

Establish certain dates as deadline for completion of
jobs
Do little long-run farm and home planning (for example,
5-year plan, 10-year plan)
Usually develop a yearly plan to use as guide for
operation of farm
Plan production to meet favorable price periods
Plan purchases so as to take advantage of seasonal
discounts
Carry out farm operations without a written farm plan
Never seem to have time for leisure and recreation
Often need something from town in order to complete a
task
plan each day's activities beforehand
Subscribe to outlook and projection type publications
Check weather forecast at least twice daily

C. ENVIRONMENTAL COMMUNICATIONS

1. Read a wide variety of magazines, books, news articles,
etc.

2. Talk quite often with County Agent and other profess
ional agricultural workers

3. Seldom talk about my farming operation and its pro
blems with people other than my family

4. Discuss my own farming operation with neighbors and
friends

5. Contact professional agricultural workers only when
have serious problems

6. Frequently discuss national, international, political,
social and economic problems with other farmers, busi
nessmen, County Agent, etc.

7. Often contact my political representatives when con
cerned with legislative changes

8. Seldom pay much attention to state, national and inter
national news

9. Often feel uneasy when discussing farm business matters
with people other than family members and close friends

10. Don't hesitate to accept positions requiring leadership
and public appearances

11. Don't maintain particularly close speaking relationships
with bankers, cooperative supervisors, and other non-
farm businessmen
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TABLE I (Continued)

Scale ~ " ^

Indicator Descriptive Item

+ 12. Keep those with business and scientific interests in
my operation pretty well up to date on my present
operation and future plans

13. Have difficulty making myself understood
+ 14. Make a point of obtaining national and world news

information daily
15. Receive most information from family and very close

friends

D. MANAGERIAL PROFESSIONALISM

+ 1. Feel that farm operators need periodic management
training courses

2. Feel that the use of credit is a required part of farm
management

+ 3. Emphasize farming as a business rather than farming as
a "way of life"

4. Feel that success in farming is mostly a matter of hard
physical work

5. See little reason to be constantly changing methods of
production and adopting new practices

+ 6. Get a great deal of personal satisfaction from attempt
ing to solve the many problems farming presents

+ 7. Feel that the challenge offered by farming is a more
important one than living in the country as a reason
for farming

+ 8. Use the knowledge of agricultural specialists and
businessmen to help solve unfamiliar problems

9. Have difficulty understanding such concepts as budget
ing, marginal analysis, alternative costs, capital,
net worth, returns to resources

+ 10. Feel that farming success depends on keeping a detailed
set of records

+ 11. Feel that keeping up with scientific research and
developments is necessary for success

+ 12. Mostly make changes on basis of figuring out its effect
on ny own operation rather than on basis of recommenda
tions from outside sources

+ 13. Believe that the farmer is more like a businessman than
a skilled worker or technician

+ 14. Would rather be a farm manager than a skilled worker if
the pay was the same
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TABLE I (Continued)

Scale

Indicator Descriptive Item

+ 15. Feel farming would be more enjoyable if there weren't
so many decisions to make

+ 16. See a lot in common between running a farm and opera
ting a non-farm business

+ 17. Usually take some time off to enjoy myself after
having solved a lengthy farming problem

+ 18. Usually ask myself if a problem is worth solving be
fore doing anything about it

19. Often wish I were a little more confident in my abil
ity to manage my operation

E. OBSERVATION

+ 1. Usually keep up with what other farmers are doing
+ 2. Keep pretty close watch on market conditions and prices
+ 3. Keep pretty well up to date on changes and new develop

ments concerning farm programs
+ 4. Often watch, listen to, and read about national news

and current problems
+ 5. Use research information a great deal in my farm

operation
6. Obtain most of my information from close friends and

neighbors
7. Seldom vary amounts and analyses of fertilizers and

feeds I use

+ 8. Attend such things as field days, machinery demonstra
tions, adult farmer classes, etc., when at all possi
ble

9. Probably couldn't satisfactorily describe the kinds of
soils I have and their characteristics if asked to do

so right now
10. Don't "shop around" when buying supplies and selling

products
+ 11. Could tell someone the approximate yields and produc

tion of individual fields and animals on my farm
without looking at records

+ 12. Keep pretty well up to date on new production intervals
+ 13. Look at my farm records at regular intervals
+ 14. Always listen to daily market reports
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TABLE I (Continued)

Scale

Indicator Descriptive Item

F. ANALYSIS

+ 1. Calculate total cost and returns for each enterprise
in my farming operation

+ 2. Usually determine the acreage necessary to justify
ownership before deciding to buy a new piece of
machinery

+ 3. Adopt recommended practices only after determining
affect of them on my own operation

+ 4. Determine the benefit of government programs before
deciding extent of participation

+ 5. Use farm records to a large extent in making my
decisions

6. When purchasing feed, seed, fertilizer, machinery,
etc., I give little emphasis to things other than
price

7. Often adopt a new practice or method because it seems
to be working for others

+ 8. Consider entire farm operation before adopting a new
production method

9. When purchasing feed, seed, fertilizer, machinery,
etc., I prefer to purchase only the top line

10. When deciding to adopt a new farm practice added cost
is the determining factor

11. Seldom attempt to determine why certain enterprises
vary in returns from year to year

+ 12. Calculate or have calculated such efficiency indicators
as machinery cost per acre, pounds of gain per dollar
of feed, labor cost per acre, percent of land in high
value crops, etc.

+ 13. When considering expanding farm enterprises I usually
find out both the additional costs and the returns

+ 14. Always keep a complete set of farm records for each
enterprise

G. INITIATING ACTION

+ 1. In my farming operation I am always looking for newer
and better ways to farm

+ 2. Always among the first farmers to try out new ideas
and methods of farming
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TABLE I (Continued)

Scale ^

Indicator Descriptive Item

+ 3. Adjust to technology over a period of time, never all
at once

4. Adjust to technology only if I am forced to or as a
last resort

5. Usually wait to see if most others will adopt a new
practice before adopting it myself

6. See little reason to change methods and adjust to tech
nology since it won't solve my problems

7. Usually try to adopt all new practices that I know
about

+ 8. Encourage other farmers in the community to accept new
ideas and methods in farming

+ 9. Adopt new methods before they are approved by "experts"
and other farmers

10. Am satisfied with my farming operation as it is
11. Adopt a new practice only after it has become accept

able to all the other farmers in the community
+ 12. Always emphasize to other farmers the importance of

change in farming
+ 13. When solving problems I try to think of all the alter

natives and approaches to the problem
+ 14. Continuously read, ask questions, and participate in

activities that will teach me more about farming

H. REPRESENTATION

+ 1. Participate regularly in farm organizations
+ 2. Quite often attend field days, adult farmer classes,

machinery demonstrations, etc.
+ 3. Accept positions of community responsibility when asked

4. Attend few off-farm activities
5. Do not participate regularly in community activities

+ 6. I am fairly active in community affairs
+ 7. Emphasize farm and home beautification as one of the

more important farm-family goals
8. Let other farm members represent our farm and family at

off-farm activities, rather than attending myself
9. Am not concerned about what the community thinks of me
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TABLE I (Continued)

Scale

Indicator Descriptive Item

10. Am not an active participant in political activities
11. Have little interest in off-farm activities

+ 12. Emphasize to my family the importance of participating
in off-farm activities

+ 13. Volunteer the use of farm and family resources to
assist in community activities, field days, etc.

a
The scale indicator indicates the relationship assumed between

the behavior described in the item and the process. Plus (+) indicates
that the behavior described contributes positively to the ability to
perform the process. Negative (-) indicates that the behavior de
scribed contributes negatively to the ability to perform the process.
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In the context of managerial ability the items assigned to each

process can be viewed as an indication of the ability or lack of

ability to carry out the process. Ability is defined as "the actual

power to perform an act, physical or mental, whether or not attained

by training and education. It implies that the task can be performed

now, if the necessary external circumstances are present; no further

training is needed."^ It is this now terminology that the items

indicated in Table I were stated. The items attempted to describe

the farm operator relative to his performance of each process in terms

of his present behavior.

Questionnaire Development

Following the selection of items to sample behavior indicative

of the hypothetical processes, the next problem became one of organizing

these items into a questionnaire for collecting the data. Due to a

limitation of time, field personnel, and funds, a self-fillout question

naire was decided upon as the means of data collection. This decision

immediately raised the question regarding the most appropriate format

to use in presenting the items to the respondents.

Two alternative formats were evaluated--a forced-choice format

and a self-rating ordinal scale. The forced-choice format has been

used extensively in descriptive questionnaires attempting to sample

g
effective non-cognitive behavior such as attitudes and values. Briefly,

7
Ibid., p. 1.

g
Straus, o£. cit., pp. 5-6.
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this method arranges a pool of items into small groups, usually four

items, containing items describing both socially acceptable and socially

unacceptable behavior. The respondent is asked to select from each

group an item "most like" and an item "most unlike" himself. The items

are arranged into enough combinations that sooner or later the respon

dent describes himself in terms of both acceptable and unacceptable

bahvior. A major advantage of the forced-choice technique is that

it prevents the respondent from describing himself in completely

favorable terms. However, this format is disadvantageous for pre

sentation of a large number of descriptive items, and similarly it

loses its major advantage if the behavior to be described is not

noticeably related to social values. Such seemed to be the case in

the present study and thus a self-rating ordinal scale was used.

The self-rating ordinal scale adopted consisted of a multiple

choice format with five alternative responses. The alternatives

were: (1) very much like me; (2) like me; (3) uncertain; (4) unlike

me; and (5) very much unlike me. The use of a five-point scale was

adopted on the basis that a lesser number of choices would limit the

descriptiveness of the questionnaire and a larger number would be more

apt to create respondent resistance due to the length of the questionnaire.

Although the behavior described by the 122 items selected was

assumed to be unaffected by social values, a review of the items

suggested that some of the items contained a high value tone. This

was probably the result of constructing the items from descriptions of

"good" and "poor" farmers by County Agricultural Extension Agents,
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and the supplementing of these items by descriptions of farm managers,

according to some criterion of performance, found in past management

studies. In order to reduce the affect of high value tone on the

responses to the items two procedures were employed. First, each

question was reviewed by four individual researchers and questions hav

ing a high value connotation were rephrased to eliminate such connotation.

Secondly, since the names given to the hypothetical processes might be

affected by social values these names were dropped from the question

naire and the items were randomized by use of a random number table

before constructing the questionnaire.

Questionnaire Administration

Although many studies dealing with the management factor in agri

culture have used judgment samples the present study used a random

sample. There were two reasons for using a random sample: (1) This

study was primarily concerned with obtaining a representative sample

of the specified behavior exhibited by farm operators. A random

sample seemed most likely to assure such representation. (2) The

present study was a part of a broader research project aimed at study

ing the managerial resources in the Elk River Watershed of Tennessee.

Collection of data regarding behavior was thus coincident with collect

ion of other data regarding the commercial farm operator in the Elk

River Watershed, from which inferrences concerning the total population

could be made.
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Even though collection of data regarding behavior of farm opera

tors was restricted to a small geographical area the limitation of the

applicability of the findings of the present study to the area does

not necessarily follow. This is so, first, because the processes hypo

thesized are not specific to the area in which the sample was drawn.

Secondly, the items constructed to indicate these processes were con

structed to sample general management behavior, rather than manage

ment behavior specific to any particular type of farm organization,

enterprise, or practice. Nevertheless, a description of the area

from which the sample was taken was expected to increase the meaning-

fulness of the present study.

The Area; The data collected for the present■study were obtained

from commercial farm operators, having $2500 or more gross farm sales.

These operators were located in the Elk River drainage area of Franklin,

Lincoln, Giles, and Moore Counties in South Central Tennessee. The

area is located about midway between Nashville, Tennessee, and Birmingham,

Alabama, from North to South, and about one-third the way from Chatta-
9nooga to Memphis, from East to West. The area is dominantly an agri

cultural area containing a large number of small farms. Topographically,

the land is moderately rolling with a small proportion of level land

located along the Elk River and in some parts of the Highland Rim

Plateau. Although commercial farms with gross farm sales of $2500 or

9
Elk River Watershed; Summary of Resources with Documentary

Supplements (Knoxville: Tennessee Valley Authority, August, 1962), p. 10.
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more constitute only about one-third of all farms, they are responsible

for approximately two-thirds of all farm sales, control about 61 percent

of all farm land, and 65 percent of all cropland. There is no pre

dominant type of farm in evidence. However, recent statistics indicate

a shift from crop oriented organization to a livestock oriented organi

zation.

The Sample; The sample for the present study consisted of 123

commercial farm operators, located in randomly selected two-mile

square blocks in Giles, Lincoln, Franklin, and Moore Counties of the

Elk River Watershed. The sample was divided among the counties appro

ximately proportional to the percent of commercial farmers that the

county contained relative to the total number of commercial farmers

in the area. Of the 123 farmers completing the questionnaire, 27

came from Franklin County, 36 came from Giles County, 48 from Lincoln

County, and 12 from Moore County.

The following procedure was used to collect the data: The

randomly selected blocks for each county were sampled consecutively

until the desired number of farm operators had been obtained. Each

farm operator in the block who satisfied the following criteria was

asked to complete the questionnaire: (1) he must have had gross farm

sales of $2500 or more in 1967; (2) his place of residence must have

been in the block; (3) he must have been the major decision-maker

^^Ibid., pp. A4-A5.
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regarding control, organization, and allocation of resources; and (4)

he must have been in the role of decision-maker for at least one year.

The questionnaires were then collected from the farm operators

during a period ranging from one day after delivery to ten days after

delivery. Because the use of a questionnaire, as contrasted to an

interview, was somewhat unique for the present type of study, an

evaluation of its effectiveness in obtaining the desired data can be

viewed as a contribution to data collection methodology.

The questionnaire was eleven pages long with a supplemental page

for those operators unable to furnish the answer to a question regard

ing net farm income. It was estimated that the entire questionnaire

could be completed from one-half hour to an hour and fifteen minutes.

In terms of returns, 178 questionnaires were delivered in order to

obtain the 123 completed questionnaires, for a return of 69 percent.

It was noticed by the field workers that a higher proportion of de

livered questionnaires were completed when the pick-up period was

reduced. An analysis indicated that for the first deliver-pick-up

period, which allowed a lapse of seven to ten days, 66 percent of the

questionnaires were returned completed. During the second delivery-

pf'^h-up period, which allowed a lapse of one to two days, 80 percent

of the questionnaires were completed. As a whole the field workers

found the respondents very receptive to the self-rating questionnaire

used, and the results indicated that such a procedure possessed some

advantages over the mail-out questionnaire technique relative to



54

expected returns, and over the conventional Interview technique rela

tive to time requirements for data collection.

The distribution of selected characteristics of the farm opera

tors in the sample is shown in Table II. This table indicates that the

highest proportion of the operators were between 40 and 49 years of

age. The average age for the sample was 48.5 years. Nearly 63 percent

of the operators had completed ten or more years of school, while the

average educational level of the sample was 10.4 years.

In terms of size of farm operation, a little over two-thirds of

the operators farmed less than 200 acres of combined crop and pasture-

land. The average size of operation, in terms of combined crop and

pastureland, was 189 acres. Although the sample was restricted to

commercial farmers with gross sales of $2500 or more, nearly half of

the operators reported net farm incomes less than $2000. The average

net farm income was $3538.37. Table II further shows that beef and

hog enterprises were predominant in the sample.

II. METHODOLOGY FOR DATA ANALYSIS

The present study had as its major objectives the identification

of managerial processes inherent in observable managerial behavior and

the relationship of such processes to managerial performance. For

purposes of satisfying the first objective factor analysis seemed to

provide the most appropriate method, and for the second objective

regression analysis was chosen.
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TABLE II

distribution of sample by selected characteristics, number of farm
OPERATORS, AND PERCENT OF OPERATORS IN EACH CLASS,

ELK RIVER WATERSHED, TENNESSEE, 1968

Characteristic
Number of

operators

Percent of

operators
Age (years)
29 or less

30-39

40-49

50-59

60 and over

Total

6

18

41

33

25

123

4.9

14.6

33.4

26.8

20.3

100.0

Education (years)
6 or less

7-9

10-12

over 12

Total

7

39

66

11

123

Size of Operation (acres of crop & pastureland)
l 39ess than 100

100-199

200-299

300 and over

Total

40

18

19

116

5.7

31.7

53.7

8.9

100.0

33.6

34.5

15.5

16.4

100.0

Net Farm Income

less than $1000
$1000-$1999
$2000-$3999
$4000-$6999
$7000 and over

Total

33

19

34

15

15

116

28.5

16.4

29.3

12.9

12.9

100.0

Type of Farming
Cash crop
Grade A Dairy
Grade B Dairy
Beef

Beef and Hog
Total

22

17

16

37

31

123

17.9

13.8

13.0

30.1

25.2

100.0

Type of farming based upon major source of income.
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Factor analysis seemed most appropriate for the analysis of the

collected data for two reasons. First, the method has as one of its

objectives the explanation of a large amount of observable phenomena

in terms of a smaller number of unobservable variables or "common

factors." Secondly, this method of analysis was originally developed

in the field of psychology for purposes of isolating basic mental

processes inherent in observable human behavior. The method is

more mathematical than statistical in that "quantitative data are

treated mathematically to uncover the smallest number of basic varia

bles to which crude observations can be reduced and to throw light

upon the relationships among these variables. Furthermore, the

method appears to be particularly adapted to exploratory research.

As Cattell has stated, "one need have no more definite idea than

Columbus had of America in regard to what may be found. It is suffi-

12cient to hypothesize that some structure lies there." At the

present stage of research regarding human behavior and farm management,

there is a great and demanding need for the isolation of basic human

processes relevant to the decision-making aspects of managing a farm

business. This need requires the use of research methods not requiring

rigid specification of relevant variables and hypothesized relation

ships. Factor analysis fits the description of such methods since it

T. G. Andrews, editor. Methods of Psychology (New York: John
Wiley and Sons, 1948), p. 556.

12
Raymond B. Cattell, Factor Analysis: An Introduction and

Manual for the Psychologist and Social Scientist (New York: Harper
and Brothers, 1952), p. 14.
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is probably as much a method of "variable synthesis"^^ as it is factor

analysis, 'for although it analyzes out the distinct factors at work

among the variables, it also groups the variables together in ways

which permit one to synthesize new entities.

A better understanding of factor analysis can be facilitated

by a more mathematically oriented specification of the model. The fol

lowing specification of the factor model is presented only to the extent

of providing the reader with a knowledge of the method sufficient for

understanding the remainder of this report.

The Classical Factor Analysis Model

The classical factor analysis model can be diagrammatically

specified as follows:

N

Data Matrix

N

True Measures

Matrix

N

Error Measures

Matrix

Which says that any (N x n) data matrix, where N is the

number of observations and n is the number of items, is the sum of

an (N X n) matrix of true measures and an (N x n) matrix of error

13

14

Ibid., p. 15,

Ibid.

15Paul Horst, Factor Analysis of Data Matrices (New York:
Holt, Rinehart, and Winston, Inc., 1965), p. 95.
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measures. Factor analysis has as one of its major computational

objectives the factoring of the matrix of true measures into two product

matrices as follows:

N

True Measures

Matrix

N

Factor Score

Matrix

Factor Loading
Matrix

The factor score matrix expresses the degree to which each of

the N individuals responding to n items possesses each of q common

factors. The factor loading matrix describes each of the n items

linearly in terms of the q common factors. Although all the various

methods of factor analysis imply the presence of the factor score

matrix, only a few explicitly determine this matrix computationally,

but rather most methods have as their end result the determination

of the factor loading matrix. However, once the factor loading matrix

has been determined it is then possible to determine the factor score

matrix through the use of simple matrix operations. Such was the

procedure in the present research.

Mathematically, then, the classical factor analysis model can

be specified as:^^

R. C. Durfee, "Multiple Factor Analysis," University of Tennessee
Computing Center, The University of Tennessee, Knoxville, Tennessee,
August 11, 1966, p. 2.

^^Harry H. Harman, Modern Factor Analysis, second edition, revised
(Chicago: The University of Chicago Press, 1967), pp. 15-16.



 

 

 

 

 

 

 

59

"j " ̂jl^l ^j2^2 + • • • + Fq + d.U (j = 1, 2, . . .. n)jq q j j
where =

•

item j

. . a, = common
jq

factor coefficients

. . F = common
q

factors

Uj = unique factor

dj = unique factor coefficient

assuming: (1) the common factors and unique factors have zero
means and unit variances.

(2) the unique factors are uncorrelated with each
other and uncorrelated with the common factors.

(3) the total variance in the data matrix is composed
of that due to common factors (communality) and
that due to a specific factor in each item and
to error in measurements (uniqueness).

Assumptions (1) and (3) can be stated mathematically as:

2 2 2ST = 1 = h: + d^
j J J

2 2 2 2= a.^ + aj2 + . . . + a.q + dj
2

where S . = total variance of item i
J •'

h^ = communality or variance of variable j attributable
to the common factors

d = unique variance or variance of variable j attri
butable to unique factors

18Assumption (2) can be expressed mathematically as:

a., a^ + a a, „ + . . . +a. a, = rjl kl j2 k2 jq kq jk
Where a., . . . a. = common factor coefficients for item i.

jq

1- , • • • 3-1
kl kq

= correlation coefficient for item j and k.

^ki • • • = common factor coefficients for item k.

18
Gordon A. Mac Eachern, D. Woods Thomas, and Ludwig M. Eisgruber,

Analysis of Human Attributes and Their Relationship to Performance Level of
Farm Tenants, Agricultural Experiment Station Research Bulletin No. 751,
Purdue University, Lafayette, Indiana, November, 1962, p. 7.
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Assumption (2) indicates that any correlation between the items must

19be accounted for by q common factors. The mathematical problem to

be solved then becomes the determination of a matrix of common factor

coefficients which will yield a reproduced correlation matrix most

closely approximating the observed correlations in the data matrix.

Solving the Factor Analysis Problem

The factor analysis problem usually consists of two sub-problems.

The first sub-problem is that of determining the initial factor loading

matrix. The second sub-problem is that of rotation of the initial

factor loading matrix into meaningfulness.

In the present research the principal axis or principal factor

method of analysis was used to solve the first sub-problem. Horst

classifies this method as a basic structure solution which "yields

20the best least square approximation to the data matrix," and which

possesses the following characteristics; (1) the effect of a given

factor is removed from the correlation matrix before the next factor

is obtained; (2) for each factor computed the residual matrix, resulting

from subtracting a correlation matrix reproduced from the factor load

ing vector from the observed correlation matrix, has a minimum sum of

squared elements; (3) maximum variance is accounted for by the first

factor, maximum remaining variance by the next factor, and so on;

Harman, loc. cit,

20
Horst, cit., p. 103.
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(4) the solution is Iterative with the rank of the original matrix being

reduced at each iteration; and (5) the solution yields factors which

are independent or uncorrelated (referred to as orthogonal factors).

The output from this first problem is a principal-axis factor loading

matrix of the form:

F- . . . . F
1 2 n

Zf ^12 • • • • ®lq

^2 ®21 ^22 • • • • ^2q

*^1 n2 no

where Z, . . . Z = items
1 n

F, . . . F = common factors
1 q

^11' " ' ̂nq~ factor coefficients or "loadings"
The q number of factors retained in this final matrix is the

number of factors necessary to explain the total common factor variance

22
or communality.

Given the solution to the first sub-problem there is the need

for interpretation of the factor loading matrix. Usually the initial

selection is not in the most simple terms and therefore is in need

of rotating to meaningfulness. Harman has stated that "once the

initial factor matrix has been determined an infinite number of

^^Ibid.. p. 157.
22
Harman, o£. cit., p. 143,



62

rotations is possible from one coordinate system to another without

any effect on the adequacy of the solution. The rotational problem

can be described then as a means of describing the n items in a factor

analysis problem in reference to the q common factors isolated in the

initial factor matrix.

The rotational procedure and its effect is shown in Figure 2,

for a hypothetical problem where two factors have been isolated from

six items. The initial factor matrix (b.) is represented geometrically

where I and II are uncorrelated (orthogonal) reference

vectors in the common-factor space with each item vector having two

coordinates (common-factor coefficients of the initial factor matrix).

The objective is to identify the nature of factor I and II, but since

they are not observable entities they must be identified through the

items from which they were derived. This objective is met by rotating

the reference vectors I and II, maintaining their orthogonality, until

their relationship with the item vectors is such that they can be

identified by evaluating the items most closely oriented to them. Such

a rotation is shown graphically in part (c.) of Figure 2, and the effect

of the rotation on the initial common factor coefficients is shown in

part (d.) of Figure 2. The rotated factor matrix (d.) shows much more

clearly than does the initial factor matrix (b.) that factor I can be

identified through items 1, 3, and 6 and factor II through items 2, 4,

and 5.

^^Ibid., p. 249.
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The rotation problem in the present study was accomplished by

the varimax rotation method. The method possesses two characteristics

which are highly desired in any factorial solution. First, the method

satisfies the criterion of simple structure which states that; (1)

each row of the factor matrix should have at least one zero; (2) each

column in the factor matrix should have at least as many coefficients

approaching zero as there are common factors; (3) for every pair of

columns there should be a large number of items having small coeffi

cients in both columns, with several items with large coefficients
2 A

in one column and small coefficients in the other. Secondly, and

perhaps most importantly, the method yields a factorially invariant

solution which can be defined as a solution which "allows generali-

25
zation about the factors to an infinite domain." In the area of

farm management where diversity in type and size of farming is often

the case, this characteristic seems particularly relevant.

With regard to the model just discussed, it should be noted

that even though the principal-factor method of obtaining the

initial factor matrix and the varimax method of obtaining an orthog

onal simple structure matrix provides an objective and mathematically

precise way of analyzing a data matrix, subjectivity still enters

into the final analysis of identifying or naming the factors. Recog

nizing this shortcoming of factor analysis and having presented the

^^Ibid., p. 98.

^^Ibid.. p. 312,

• • A 'r .** -
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model, it was then appropriate to apply the model to the present

research problem.

Briefly reviewing what is to follow, the principal-axis factor

-method is used in Chapter IV to determine the initial factor matrix and

the varimax method is used to rotate the factors into meaningfulness.

Using the results of these analyses the factors are then identified

and assigned names. An analysis of the relationship of the identified

factors to several management performance criteria, using factor

scores computed from the rotated factor matrix of Chapter IV as the

independent variables, is reported in Chapter V.

It seems important to mention at this point that the methods

used in the present study to analyze the data required a tremendous

amount of computational work. Nearly all of the computations required

were accomplished through the use of the IBM 7040 Computer in operation

at The University of Tennessee Computing Center. Without the use of the

computer programs which provided the solutions to the initial factor

matrix and the rotated matrix it is likely that the present study would

26
not have been feasible. Although The University of Tennessee Comput

ing Center had no program written specifically for the computation of

a principal axis factor score matrix, the Center provided an invaluable

service by writing such a program. In the regression analysis, used in

Chapter V, a standard taped program was used to relate identified factors

27
to managerial performance criteria.

26Durfee, _o£. cit., pp. 1-28.

27
The University of Tennessee Computing Center, "BMD02R Stepwise

Regression," The University of Tennessee, Knoxville, Tennessee, 1968.



CHAPTER IV

A FACTORIAL ANALYSIS OF MANAGERIAL BEHAVIOR

As previously indicated in Chapter III, the conventional factor

analysis problem consists of two phases: (1) the initial problem of

factoring the data matrix (or correlation matrix); and (2) the rotation

of the initial matrix to meaningfulness relative to a reference system

composed of the orthogonal factor vectors isolated in the initial fac

toring phase. The first phase of the problem is mathematical; the

second phase, although conforming to the criteria of a simple structure

expressed as mathematical functions, is subjective since in the final

analysis it is necessary for the researcher to assign names to the

factors. The present chapter was conveniently divided in terms of

solving the initial factoring problem, the rotation of the initial

factor matrix, and the identification of the rotated factors.

I. THE INITIAL FACTOR MATRIX

The initial factoring problem consisted of subjecting ICQ items,

designed to inventory the presence of eight hypothetical managerial

processes, to a principal eixis factor analysis. Although there were

initially 122 items used in collecting the data, the limitations of

the computer program made it necessary to eliminate 22 items in the

factor analysis. This elimination was the result of an item analysis

based on the correlation of each item with the total raw score of the

66
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hypothetical process to which the item was assigned. The 22 items

having the lowest correlations were eliminated by this procedure. The

100 items retained in the factor analysis are shown in Appendix C. Of

the 123 questionnaires obtained only 114 of these were fully completed

relative to the 100 managerial process items. The resulting data matrix

analyzed was then of the order 114 x 100.

The initial factoring problem consisted of computing a principal

axis factor matrix which would explain the total variance due to common

factors (communality). Because the total communality cannot be known

'^'^bil a factor matrix is computed it was first necessary to estimate

the communality of each variable. Squared multiple correlations have

been shown to provide a good first approximation of the communalities.

Using squared multiple correlations as estimates of the communalities,

twenty-one factors were arbitrarily extracted in the first approxima

tion of the factor matrix. This matrix showed that the first eleven

factors explained 96.4 percent of the variance to be explained by

common factors (communality). Using actual communalities computed from

the first eleven factors, a second and final approximation of the factor

matrix was computed. This matrix revealed that the eleven factors

actually explained 99.8 percent of the variance to be explained by

common factors. Table III shows the percent of the total common factor

variance explained by each of the eleven factors, as well as the comu-

lative variance explained by each additional factor.

The final principal axis factor matrix is shown in Table IV.

That this was the matrix desired was supported by the fact that the



TABLE III

PERCENT OF TOTAL COMMON FACTOR VARIANCE EXPLAINED, AND PERCENT
OF COMULATIVE COMMON FACTOR VARIANCE EXPLAINED,

BY ELEVEN UNROTATED COMMON FACTORS

68

Factor

Common Factor

Variance Explained

Cumulative

Common Factor

Variance Explained

a) (%)

I 26.29 26.29

II 12.02 38.31

III 11.85 50.16

IV 8.97 59.13

V 7.31 66.44

VI 6.56 73.00

VII 6.13 79.13

VIII 5.45 84.58

IX 5.44 90.02

X 5.00 95.02

XI 4.79 99.81
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TABLE IV

UNROTATED PRINCIPAL AXIS FACTOR MATRIX

Item I II III IV V

Factors

VI VII VIII IX X XI

1 .243 .284 .251 -.043 .179 .239 -.080 -.208 -.291 -.008 .268
2 .110 .248 .102 .297 .159 .071 -.084 -.256 -.083 -.006 .170
3 .604 -.145 .106 -.201 -.184 -.023 -.048 .087 .172 -.020 .019
4 .414 -.359 .092 -.313 -.059 -.176 .081 -.121 -.039 -.236 -.054
5 .194 -.144 -.143 -.146 .329 -.053 -.102 -.115 .079 .148 -.089
6 .535 -.067 -.111 .036 -.108 .116 -.074 -.035 .084 .163 -.108
7 .134 -.094 -.225 .100 -.170 - .007 .138 -.304 .101 .100 .090
8 .354 -.272 .148 -.239 -.196 -.097 .067 -.066 .053 -.290 .022
9 .407 -.108 .012 -.046 -.163 .252 -.142 -.026 .022 .205 -.241
10 .235 -.348 -.356 .162 .014 .141 -.014 .021 -.132 -.030 -.026
11 .215 -.208 -.448 .318 .077 .064 -.141 -.087 -.017 -.220 .019
12 .324 -.034 -.166 -.212 -.181 .089 .244 -.061 -.215 .241 .135
13 .333 -.472 -.001 -.014 -.045 .046 -.053 .186 -.021 .002 -.041
14 .021 -.319 -.359 -.016 .296 -.051 .212 .056 .159 .075 .023
15 .059 -.161 -.472 .068 -.146 -.058 -.161 .008 -.002 -.070 .122
16 .045 .134 -.217 -.155 -.038 .125 -.159 .123 .153 -.198 -.106
17 .181 -.153 .156 .326 .302 .172 -.036 .067 -.002 -.125 .133
18 .185 .220 .149 -.091 -.162 .051 -.108 .150 .113 .280 -.179
19 .242 .055 -.317 -.248 -.037 -.055 -.229 -.006 .104 -.027 .107
20 .096 .060 .246 .183 -.185 .076 -.093 -.168 .217 .099 .178
21 .598 -.278 .296 -.114 -.084 -.111 .020 .036 .261 .017 .156
22 .491 -.099 .133 .032 -.030 .326 -.204 .034 .180 -.156 .145
23 .253 -.387 .105 .342 -.212 -.026 -.093 -.040 .223 -.010 .125
24 .263 -.220 -.200 .230 .218 .144 -.183 -.103 -.207 -.012 .118
25 .220 -.409 .194 .188 .076 .046 .028 -.176 -.069 -.108 -.051
26 .235 .362 .301 .240 .046 .079 .117 .057 .143 .036 .049
27 .134 .017 -.131 -.286 .323 .067 .092 -.139 .013 .099 -.140
28 .406 -.009 .025 -.025 - .144 .247 - .189 .006 .142 .063 .005
29 .096 .237 .033 - .050 -.132 -.036 .111 - .109 .119 .004 -.102
30 .411 -.205 .087 .052 .434 -.069 -.244 -.083 -.057 .118 -.052
31 .338 .080 .041 .032 .143 .114 -.210 -.329 .188 -.208 -.185
32 .264 .120 .145 .058 .397 .061 .129 .252 .034 .245 .203
33 .456 .051 -.287 .101 -.210 -.069 -.168 -.111 .003 -.087 -.040
34 .146 .115 .188 .061 .310 -.300 .082 .116 .190 .119 -.032
35 .174 .255 .021 .427 .078 -.232 .077 .069 .199 -.106 -.037
36 .057 -.039 -.169 -.048 -.033 .144 -.034 .224 .019 .134 -.388
37 .495 -.093 .080 .213 .465 -.053 -.123 .136 -.048 .093 .112
38 .367 .081 -.487 .161 -.163 -.210 -.019 -.006 -.221 -.139 .051
39 .468 .357 -.448 -.083 -.143 -.019 -.111 .095 .003 .004 .110
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TABLE IV (Continued)

Factors

I^SEl I II III IV V VI VII VIII IX X XI

.342 -.170 -.389 .317 .049 -.125 .010 -.033 -.101 .089 -.139
41 .258 -.309 .058 .149 -.054 .406 .089 -.088 -.172 -.025 -.188
42 .419 -.105 -.319 .129 -.050 -.036 .246 .107 .080 .000 .089
43 .348 .119 -.258 -.157 .078 .123 .127 -.099 -.030 .079 -.249
44 .251 -.155 .216 -.170 -.088 -.104 -.019 .015 -.124 -.154 -.062

.344 -.304 .196 -.315 .049 -.177 .057 .090 -.147 -.185 -.090
46 .348 .190 -.010 .071 .267 -.057 .175 .020 .049 -.170 -.033
47 .452 .222 -.106 -.025 -.040 -.169 -.122 .248 -.164 -.093 -.313
48 .199 .227 .121 -.126 .184 -.248 -.217 .045 .180 -.157 -.308
49 .387 .061 .286 .121 -.253 .043 -.199 -.062 -.202 -.183 .026

.249 .078 -.144 .086 .152 -.017 -.028 .108 .293 -.338 -.009
51 .107 .154 .285 -.198 .307 .183 -.199 -.244 -.084 -.215 .104
52 .496 .172 -.052 -.123 -.132 .150 .273 -.068 .276 -.051 .155
53 .207 -.286 .165 .083 -.297 -.133 -.117 .022 -.015 -.004 -.153
54 .443 -.063 -.345 -.186 -.089 -.136 -.105 .189 -.071 .013 .089

.082 -.067 .140 -.177 -.086 .080 .269 -.062 .186 -.085 .023
56 .414 .314 .300 .074 -.110 -.096 -.153 -.036 -.280 -.011 .031
57 .355 .030 .170 .040 .141 .083 -.433 -.062 .145 .214 -.044
58 .229 -.158 -.132 -.106 .242 .015 .162 -.125 .041 .349 .127
59 .297 -.473 -.040 .040 -.043 .131 .143 -.365 -.034 .091 .089

.392 .089 .183 -.073 -.121 .056 .185 .025 -.263 .301 -.116
61 .143 .159 -.069 .425 -.092 -.003 .048 -.276 -.105 .122 -.211
62 .366 -.037 .274 .050 -.067 .056 -.119 .123 -.148 .034 .314
63 .154 -.218 .304 .093 -.060 -.325 -.134 -.118 .087 .290 -.047
64 .253 .090 -.155 .461 -.203 -.150 .110 -.181 .011 .058 .014

.463 .047 -.175 .134 -.005 -.109 .031 .066 -.029 .226 -.127
66 .327 -.110 .131 -.276 -.049 .248 .065 -.081 .145 -.003 -.076
67 .175 .226 -.223 -.014 .268 .232 .055 -.204 .041 -.109 -.223
68 .177 .129 -.190 .029 .334 -.214 -.009 -.222 -.057 -.067 .199
69 .340 .260 .503 .097 -.028 -.288 -.179 .078 -.127 .056 -.012

.499 -.335 .203 -.174 -.052 -.287 .177 .036 -.032 -.080 .108
71 .272 -.130 -.111 .010 .195 -.225 .047 .129 .067 -.102 -.004
72 .097 .126 .233 .121 -.143 .023 .245 -.047 -.092 .127 -.200
73 .481 -.339 .187 -.044 .142 -.148 .095 .125 -.096 -.100 .163
74 .388 .071 -.071 -.390 .236 -.024 -.127 -.080 -.144 .227 -.025

.410 .279 -.158 -.259 -.062 .217 .193 -.143 .214 -.117 .103
76 .265 .204 -.074 -.255 .040 -.310 -.001 -.155 -.157 .096 .125
77 .136 -.029 .235 .183 .031 .199 -.002 .118 .037 -.144 -.140
78 .356 -.193 .206 -.088 .103 .182 .168 .307 -.406 -.070 -.077
79 .262 .095 -.280 .355 .111 .022 .091 .272 .019 .058 -.098



71

TABLE IV (Continued)

Item I II III IV V

Factors

VI VII VIII IX X XI

80 .399 .247 -.073 .033 -.152 .086 .228 .233 -.136 -.157 .163

81 .303 .021 .248 .112 .040 .090 .097 .094 .318 -.035 - .189

82 .303 .255 -.111 -.051 -.196 .047 -.170 .148 -.007 .045 .070

83 .316 .386 -.131 -.132 -.133 - . 100 - .066 .047 .158 .055 .226

84 .295 -.179 .094 .009 -.001 .027 .312 .145 .004 -.000 -.092

85 .393 .200 .171 .008 .033 - .236 .177 -.255 .146 -.031 -.169

86 .045 .137 .281 .071 -.091 .040 .220 .085 -.067 -.091 .176

87 .328 .184 .167 .114 .072 .041 .206 -.079 -.175 -.017 -.056

88 .086 -.331 .082 .214 .092 .301 -.021 .067 .050 .078 -.119

89 .300 -.164 .036 .114 .010 -.375 -.045 -.225 .059 -.011 .077

90 .294 .325 .190 -.278 .072 .080 -.058 -.111 -.116 -.022 -.128

91 .095 .201 -.077 .148 .155 .111 .203 .224 -.140 -.340 -.008

92 .459 .312 -.077 ,048 .081 -.055 -.005 .237 -.020 -.031 .015

93 .356 .249 -.337 -.050 .040 -.008 .021 -.113 -.189 -.065 -.121

94 .171 .367 .020 -.007 .187 .063 .243 .019 -.125 -.066 . 066

95 .109 .099 .114 .082 .007 -.126 .327 -.070 .256 .166 .053

96 .314 .159 .040 -.079 .036 .288 -.084 .035 .164 .014 .162

97 .492 .066 -.114 -.056 .058 .137 -.145 .214 -.006 .178 -.084

98 .304 .207 -.030 .272 .047 .163 .046 .185 .079 .062 .004

99 .146 .057 .270 .460 .151 -.074 .161 -.001 -.065 -.030 -.018

100 .240 -.106 -.206 -.214 .017 .049 .281 .048 .031 .027 -.120
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total communality computed from this matrix was nearly identical with

the total communality estimated from the eleven factor portion of the

twenty-one factor first approximation factor matrix.

The results of the initial factoring problem indicated the

presence of 11 common factors among the 100 items, rather than 8 common

factors or management processes, as initially hypothesized. The coeffi

cients of the factor matrix shown in Table IV are the a 's of the
jq

classical factor analysis model expressed in Chapter III.^ These

coefficients can be viewed as linear regression coefficients when

regressing the variable z^ on eleven factors, where j = 1, 2 • . ., 100.

It is customary in literature regarding factor analysis to call these

coefficients factor loadings and to refer to a matrix of these coeffi

cients as a factor loading matrix. Such terminology has been employed

in the remainder of the report.

The solution of the initial factoring problem suggested an

eleven-dimensional common-factor space within which each of the eleven

factors constituted a reference vector, each reference vector being

at a 90 angle with all other reference vectors. Also located within

this space were ICQ item vectors each having eleven coordinates (factor

2
relating them to the reference vectors. A review of these coordinates

indicated that there was a need for rotation of the common factor refer

ence vectors in order to identify the factors isolated.

^See last paragraph, p, 58.
2
R. C. Durfee, 'Multiple Factor Analysis," The University of

Tennessee Computing Center, The University of Tennessee, Knoxville,
Tennessee, August 11, 1966, pp. 24-25.
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II. ROTATION OF THE INITIAL FACTOR LOADING MATRIX

The factor loading matrix shown in Table IV, page 69, was rotated

3to its simplest form by use of the varimax rotation method. The re

sulting matrix is shown in Table V. A comparison of Table V with

Table IV shows that a few factor loadings on each factor have been

substantially increased while a large number of loadings have been

forced to approach zero.

Given a rotated varimax factor loading matrix, the usual pro

cedure employed by factor analysts is to use the items having "high"

loadings to identify or name the factors. For factor analysts skilled

in the interpretation of the rotated matrix, the number of items

selected to identify a factor is somewhat an art. The present re

searcher, not possessing such skill, decided that such a selection of

items should be based upon a more objective criterion than visual

observation. Since the factor loadings can be assumed to be linear

regression coefficients their statistical significance was tested by

4
the t-test as follows:

la/
t
.05 <s

Qa

t = t value at 95 percent level of significance with
114-11=103 d.f.

where j a | = absolute value of factor loading

'^a = estimated standard error of factor loading

^Ibid.
4
Dick A. Leabo, Basic Statistics, 3rd edition (Homewood, Illinois:

Richard D. Irwin, Inc., 1968), p. 397.
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TABLE V

.aROTATED VARIMAX FACTOR MATRIX

Factors
Item I II III IV V VI VII VIII IX X XI

1 .107 .159 .647* .108 -.117
2 -.196 .114 .144 .450* .161
3 .426 .503* .211 -.134
4 .676* .121 .143 .113
5 -.131 .449* .125 -.120
6 .412 .163 .114 .255 .131 .170 .196 -.143
7 .341 .285 -.112 -.175
8 .590* .204 -.110
9 .400 .132 .164 .180 -.128 .316 -.163
10 .125 .456* .136 .277 -.133
11 .253 .600* .197
12 .216 .181 .249 .158 .174 .229 -.175 -.339
13 .129 .426 .145 -.123 .318 -.125
14 -.186 .225 .218 -.290 .334 .179 -.156
15 .117 -.283 .427 -.124 -.141
16 .263 -.256 .185 .183
17 .100 .267 .321 .363
18 .416 .209 -.210 -.149
19 .314 -.286 .157 .164 .194
20 .192 .224 -.226 .330
21 .244 .591* .271 .238 .119 -.299
22 .358 .249 -.167 .291 .218 .363
23 .233 .272 .112 -.266 .104 .303 -.376
24

-.111 .405 .276 -.146 .163 .238 -.124
25 -.210 .328 .179 .146 .341 -.135
26 .174 -.103 .263 -.117 .206 .214 -.176 .364
27 .505*
28 .424 .110 .126 .155 .232 -.130
29 .119 .168 .216 .125 .167
30 .240 .137 .279 -.193 .366 .311 .179 -.186
31 .132 .131 .304 .192 .145 .158 .442*
32 .131 -.136 .144 .193 .515* -.276
33 .371 .128 .459 .150
34 -.120 .513*-.118
35 -.106 .107 .206 -.238 .469* .216
36 .196 -.204 .440*
37 .141 .204 .175 .281 -.148 .217 .545* .187
38 .253 .102 .620* .222 .179
39 .603* .341 .129 -.258 .173
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TABLE V (Continued)

Factors
Item I II III IV V vx yn yxn ix X XI

^0 .594*-.114 -.107 .157 ,146 .101
'173 .201 .173 -.170 .534*

42 .188 .175 .412 -.172 .223 .193 .105 -.161
^3 .253 .155 .173 .152 .391 .171 .126
44 .440*
45 .647* .136
^6 .111 .115 .128 .164 .106 .358 .240 .149
47 .462* .205 .167 .161 -.213 .149 .218 .266
48 .196 .116 -.134 .245 -.134 .501*
49 .259 .287 .194 .362 -.280 .114
50 .141 -.272 .152 .188 .282 .181 .235
51 -.108 -.203 .561* .163
52 .331 .167 .583* .103
53 .334 .119 .103 -.104 -.109 -.175 .146 -.256
54 .421 .290 -.133 .289 .148 -.153 -.127
55 -.106 .173 -.167 .321 .103
56 .320 .180 .344 .413 -.104 -.149 .100 -.127
57 .351 .286 .163 .177 .183 -.345 .136
58 .111 .147 .443* .144 -.148 -.261
59 -.147 .300 .323 .231 .215 -.156 .261 -.235 -.165
60 '.268 .193 .520* .154 -.132
61 -.219 .383 .365 ]l81
62 .239 .282 .325 -.158 .129 -.259
83 .222 .174 ,111 .154 -.537*
64 .265 .498* .136 -.187 .135 -.132
65 .328 .225 .313 .171 .219
66 .202 .270 -.133 .290 .196 -.104 .208
67 -.175 .143 .142 .181 .325 .257 .270
68 -.102 -.100 .281 .243 .207 .263 -.342
69 .241 .234 .328 -.162 .307 -.182 -.204 .310 -.146 -.173 .155
70 .703* .110 .156 -.101
71 .260 -.113 .178 .111 .293
72 .467*

73 .601* .115 .267 .101 -.158
74 .299 .190 .192 .522* -.152
75 .340 .120 .550* .164 .198
76 .152 .170 .107 .161 .216 -.455*
77 -.143 .124 .344 .126
78 .112 .439 .242 -.187 .287 .331 -.195
79 .220 -.130 .335 -.150 .349 .153 .187
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TABLE V (Continued)

Item I II III IV V

Factors

VI VII VIII IX X XI

.165 .113 .236 .272 .279 .353 -.121 .204

81 .159 .127 .114 -.105 .229 .292 .279 .212

82 .491*

83 .451* .231 .124 -.330

84 .309 .202 -.149 .132 .154 .190 .102

.194 .297 .282 .231 -.149 .333

86 .198 -.147 ,128 .139 -,257 .101 .126 -.131

87 .114 .124 .401 .184 .127 .121

88 .522*

89 .295 .289 .178 -.145 -.294 .101

.271 ,110 .196 -.197 ,298 ,196 -.105 .120 .204

91 -.120 .195 .519*

92 .479* .130 .137 .239 -.103 .178

93 .295 .138 .342 ,186 -.163 .238 .131

94 .199 .200 .149 .202 -.125 .337

.211 -.106 .331 .267

96 .369 .208 .259 .125

97 .553* .116 .108 .157 .135

98 .295 -.117 .127 .125 .301 .184 .110

99 .371 .143 -.359 .215 .132

.195 -.223 ,191 ,279 .169

Factor loadings<.100 are omitted and assumed to be zero for
purposes of clarity in observing the table.

^Loadings significant at the t.05 level.
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Harman presents a table for estimating the standard error of a

factor loading coefficient, given the average correlation between items,^

Solving the above equation for "a" required a factor loading equal to

or greater than .440 to be significantly different from zero at the 95

percent level of significance. Of the 100 items subjected to the factor

analysis 43 separate items were found to be significantly loaded on one

of the 11 common factors. No item was significantly loaded on more than

one factor.

III. THE IDENTIFICATION OF FACTORS

In many factor analytic studies it is often difficult to iden

tify all of the factors isolated in the initial factor loading matrix.

The reason for this difficulty is the computational procedure whereby

the maximum variance in the data is extracted by the first factor, the

maximum remaining variance is extracted by the second factor and so

on, so that the later factors often explain only a small proportion of

the total variance to be explained. This is clearly shown by Table III,

page 68. However the varimax rotation method partially solves this

problem by weighting the items or variables in such a way that the total

variance to be explained is more equally distributed among the factors

necessary to explain the variance. The result of this weighting can

be seen in Table VI which shows the percent of total common factor

^Harry Harman, Modern Factor Analysis, second edition, revised
(Chicago: The University of Chicago Press, 1967), p. 435.

g
Ibid., p. 306.
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TABLE VI

PERCENT OF TOTAL COMMON FACTOR VARIANCE EXPLAINED, AND PERCENT
OF CUMULATIVE COMMON FACTOR VARIANCE EXPLAINED,

BY ELEVEN ROTATED COMMON FACTORS

Factor

Conmion Factor
Cumulative

Common Factor

I

(%)

13.76

(%)

13.76

II 13.69 27.45

III 7.70 35.15

IV 11.89 47.04

V 8.03 55.07

VI 6.95 62.02

VII 8.19 70.21

VIII 8.79 79.00

IX
f

8,34 87.34

X 6.67 94.01

XI 5.79 99.80

. *
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variance explained by the eleven rotated factors. It is evident that

the percent of total common factor variance explained by both the

unrotated and rotated matrix is identical. Even though this weighting

procedure did enhance the identification of the less evident factors

it did not resolve the problem of subjectively naming the factors. This

problem was at least partially solved by having three researchers name

the factors independently, without knowledge of the names assigned by

the other researchers. The three researchers then compared the names

and attempted to name the factors on the basis of a consensus of opinion

regarding their content. The final names of the factors were the re

sult of such a procedure, and are assumed to be less subjective than

might have been the case if the author had assigned the names to the

factors only on the basis of his own interpretation.

Preliminary attempts to identify the eleven factors isolated in

the present study indicated that items loaded significantly on Factors

I, II, IV, and VIII were relatively homogeneous in their content,

therefore making these factors more easily identified than the others.

Items loaded on Factors III, V, VI, IX, and XI could be described as

possessing a moderate degree of homogeneity in content, while those

loaded on Factors VII and X appeared to possess the least amount of

homogeneity of content, making these factors the most difficult to

identify. At one point in time the consideration was made that only

those factors which could be least subjectively identified on the basis

of statistically significant factor loadings would be reported in the

study. This consideration was rejected and replaced by an attempt to
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identify all of the eleven factors isolated. The lack of knowledge

existing in farm management research regarding the behavior of farm

operators seemed to justify such an attempt, realizing of course the

subjectivity involved.

The subgroups of the significantly loaded items for the eleven

factors isolated in the present study did not in any case explain more

than 54.9 percent of the factor's total variance, as is shown in Table

VII. Releasing the restriction of statistically significant factor

loadings permitted a larger number of items to be used in factor

naming. However, at the same time it confused the situation by per

mitting a greater heterogeneity of content among the items used to

identify any given factor. Nevertheless, it was necessary in some

cases to review several of the highest non-significant items in order

to gain enough insight into the content of the factor to be able to

tentatively give it a name. The use of the statistical significance

criterion seemed to provide items that were more "pure" measures of

the factor on which they were loaded, as evidenced by the fact that

none of the items were significantly loaded on more than one factor.

With these limitations on naming of factors in mind the eleven rotated

factors were interpreted as follows:

Factor I

The items loaded significantly on Factor I are shown in Table

VIII, along with the hypothetical process to which each item was

initially assigned. These items together explained 29.6 percent of the
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TABLE VII

FACTOR VARIANCE, FACTOR VARIANCE OF SIGNIFICANTLY LOADED ITEMS,
AND PERCENT OF FACTOR'S VARIANCE EXPLAINED BY SIGNIFICANTLY

LOADED ITEMS, FOR ELEVEN ROTATED FACTORS

Factor

Factor
a

Variance

Factor Variance

of Significantly
Loaded Items^

Factor

Variance

Explained

I 5.266079 1.556785

(7o)

29,6

II 5,237708 2.876166 54.9

III 2.947614 .488489 16.6

IV 4.549439 1.763857 38.8

V 3.072306 .935830 30.5

VI 2.661473 .642389 24.1

VII 3.136256 .925359 29.5

VIII 3.364602 1.04538 31.1

IX 3.191981 .764665 24.0

' X 2.552853 .557730 21.8

XI 2.217655 .639965 28.9

Sum of squared factor loadings for all items in factor
column of rotated factor matrix.

Sum of squared factor loadings for all items with coefficient
larger than + .440 in factor column of rotated factor matrix.
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TABLE VIII

ITEMS USED TO IDENTIFY FACTOR I,^ FACTOR LOADINGS OF ITEMS,
HYPOTHETICAL PROCESSES TO WHICH ITEMS WERE INITIALLY

ASSIGNED, AND ITEM CONTENT

Factor

Item Loading
Hypothetical

Process Item Content

39

97

82

92

47

83

.063 analysis

.553

,491

.479

.462

observation

Always consider both the additional
costs and returns when deciding about
expanding farm enterprises.

Keep pretty well up to date on new
production methods.

managerial Feel that the challenge offered by
professionalism farming is a more important one than

living in the country as a reason for
farming.

analysis

observation

,451 analysis

Consider entire farm operation before
adopting a new production method.

Could tell someone the approximate
yields and production of individual
fields and animals on my farm without
looking at records.

Always determine the benefit of govern
ment programs to me before deciding
extent of participation.

Factor I was named Perceptive Analysis.
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factor s total variance (Table VII). These items seemed to be indica

tive of the presence of a process of observing and analyzing the farm

business. The fact that factor analysis combined items initially

assigned to the hypothetical analysis and observation processes lends

support to the hypothesis that some management functions may be inter

dependent and overlapping. This hypothesis would appear to be parti

cularly applicable to analytical and observational processes, for it

seems hard to imagine any analysis taking place without the observation

of some type of information beforehand and intermittantly during the

process. On this basis, Factor I was identified as Perceptive Analysis.

The presence of this factor in the factor matrix supported the initial

hypothesis of the presence of analytical and observational processes

in the behavior of farm operators.

Factor II

The items loaded significantly on Factor II are shown in Table

IX. The items on this factor contained the highest over-all loadings

of any of the eleven factors as well as the most homogeneity of content.

It is apparent that a large number of the items are indicative of parti

cipation in off-farm activities. The fact that six out of the eight

items were initially assigned to the hypothetical representation process

as well as the fact that the eight items explained 54.9 percent of the

factor's total variance (Table VII, page 81) suggested that these items

were measuring a process similar to the one hypothesized. This simi

larity lead the researcher to name this factor Activity Participation,
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TABLE IX

ITEMS USED TO IDENTIFY FACTOR 11,® FACTOR LOADINGS OF ITEMS,
HYPOTHETICAL PROCESSES TO WHICH ITEMS WERE INITIALLY

ASSIGNED, AND ITEM CONTENT

Factor Hypothetical
Item Loading Process Item Content

70 .703 representation Participate regularly in farm organi
zations .

4 .676 representation Am fairly active in community affairs.

45 .647 representation Let other family members represent our
farm and family at activities in the
community, rather than attending myself.

73 .601 environmental Talk quite often with county agent and
communication other professional agricultural workers.

21 .591 representation Quite often attend field days, adult
farm classes, machinery demonstrations,
etc.

8 .590 representation Emphasize to my family the importance of
participating in activities in the
community.

3 .503 observation Attend such things as field days, mach
inery demonstrations, adult farmer
classes, etc., when at all possible

44 .440 representation Do not participate regularly in commun
ity activities.

Factor II was named Activity Participation.



85

implying an active involvement in off-farm activities, both on a social

and a business basis.

Factor III

Factor III did not present the ease of identification so apparent

in the previous factor. Table X shows that only two items were signif

icantly loaded on this factor. These two items together explained 16.6

percent of the factor's total variance (Table VII, page 81), which was

the least amount of a factor's total variance explained by any of the

other ten sub-groups of items. The items loaded significantly on the

factor appeared to have little homogeneity of content relative to the

processes to which they were initially assigned. A review of the two

items suggested that the items were measuring some type of motivational

factor. Supplementing the items shown in Table X with the five highest

non-significantly loaded items (see items 87, 61, 99, 56, and 59 in

Appendix C) on the factor seemed to support the presence of a motiva

tional factor specifically dealing with the presence or lack of self-

induced initiative to make changes. On the basis of this supplemental

information Factor III was identified as Self-induced Action. The

ability to take action on one's own decisions and accept the consequences

seemed implied in this factor.

Factor IV

The items significantly loaded on Factor IV are shown in Table XI.

As was the case with Factor II, the items loaded significantly show a
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TABLE X

ITEMS USED TO IDENTIFY FACTOR III,^ FACTOR LOADINGS OF ITEMS,
HYPOTHETICAL PROCESSES TO WHICH ITEMS WERE INITIALLY

ASSIGNED, AND ITEM CONTENT

Factor Hypothetical
Item Loading Process ^ Item Content

60 .520 representation Attend few off-farm activities.

72 .467 planning Do little long-run farm and home
planning (for example, 5-year plan,
10-year plan).

a
Factor III was named Self-induced Action.



87

TABLE XI

ITEMS USED TO IDENTIFY FACTOR IV,® FACTOR LOADINGS OF ITEMS,
HYPOTHETICAL PROCESSES TO WHICH ITEMS WERE INITIALLY

ASSIGNED, AND ITEM CONTENT

Factor Hypothetical
Item Loading Process Item Content

38 .620 organization

11 .600 organization

40 .594 planning

64 .498 organization

33 .459 organization

10 .456 organization

Have standard operating procedures for
doing my work.

Usually complete work as scheduled.

Always have everything needed before
starting a job.

Never seem to get work done as sche
duled.

Schedule work in such a way as to have
least amount of lost time and motion.

Usually allow a certain amount of time
for each routine farm job.

Factor IV was named Systematic Organization.
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considerable degree of homogeneity of content, with five out of the six

items having been initially assigned to the hypothetical process called

organization. The six items together explained 38.8 percent of the

factor's total variance (Table VH, page 81). A review of the items

suggested that these items were indicative of an ability to systema

tically organize and schedule work to be- done. The items appeared to

support the presence of two of the initially hypothesized processes,

organization and planning, which were both greatly emphasized in early

farm management research and literature. These processes combined

seemed to constitute an ability to coordinate and methodically plan

all of the various day to day activities involved in the operation of

a commercial farming unit. It seemed that such a factor could be

appropriately identified as Systematic Organization.

Factor V

The items which together explained 30.5 percent of the total

variance of Factor V (Table VII) are shown in Table XII. Although the

interpretation of Factor V presented some difficulty with regard to a

meaningful name, the significantly loaded items seemed to be indicative

of a value orientation or attitude. The content of these items seemed

to possess the common characteristic of measuring some type of "feeling"

or affective^ characteristic of farm operator's behavior. Assuming that

these items were measuring an attitude or value, it appeared that the

^H. J. Klausmeier, Learning and Human Abilities; Educational
Psychology (New York: Harper Brothers, 1961), pp. 5-8.
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TABLE XII

ITEMS USED TO IDENTIFY FACTOR V,® FACTOR LOADINGS OF ITEMS,
HYPOTHETICAL PROCESSES TO WHICH ITEMS WERE INITIALLY

ASSIGNED, and ITEM CONTENT

Factor Hypothetical
Item Loading Process Item Content

1 .647 managerial Strongly feel that success in farming
professionalism is mostly a matter of hard physical

work.

51 .561 initiating Am satisfied with my farming operation
action as it is.

2 .450 managerial Feel farming would be more enjoyable
professionalism if there weren't so many decisions to

make.

a
Factor V was named Physical Work Orientation.
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attitude or value was relative to the physical versus mental work in

volved in farming. Implicit in these items seemed to be a factor in

dicative of a high value placed on physical labor as contrasted with a

depreciation of the value of physical labor. Consequently, this factor

was named Physical Work Orientation.

Factor VI

Only two items were significantly loaded on Factor VI as shown

in Table XIII. Both of the items had considerably higher loadings

than the remainder of the items, with a definite break in the magnitude

of the loadings being in evidence. The two items loaded significantly

explained 24.1 percent of the factor's total variance (Table VII, page

81). Although the two items were initially assigned to different hypo

thetical processes, factor analysis indicated that the two items were

measuring the same process or factor. A review of the content of the

items substantiated this indication. Although at first glance these

items appeared to be indicative of the observation of or collection of

knowledge regarding the off-farm environment, a review of items 80, 95,

and 55 (the three highest non-significant items) suggested that the

factor was in some way related to a process of communicating and main

taining an awareness of the off-farm environment, both at the local

level and the global level. The items seemed to imply both involvement

and communication with ones total environment. Factor VI was identified

as Total Environment Communication.



91

TABLE XIII

ITEMS USED TO IDENTIFY FACTOR VI,^ FACTOR LOADINGS OF ITEMS,
HYPOTHETICAL PROCESSES TO WHICH ITEMS WERE INITIALLY

ASSIGNED, AND ITEM CONTENT

Factor Hypothetical
Item Loading Process Item Content

52 .583 environmental Make a point of obtaining national and
communication world news information daily.

75 .550 observation Often watch, listen to, and read about
national news and current problems.

Factor VI was named Total Environment Communication.
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Factor VII

Unlike Factor VI, there was no apparent break in the magnitude

of the factor loadings on Factor VII. Adding to the difficulty of inter

pretation was an over-all lack of homogeneity of content among the sig

nificantly loaded items, as can be observed in Table XIV. Four items

explained 29.5 percent of the factor's variance (Table VII, page 81).

Since it was necessary to review several of the highest non-significant

loadings in an attempt to interpret this factor, its meaning was highly

subjective. The review of items 14 and 43 (Appendix C) combined with

the significantly loaded items 5 and 58 seemed to indicate that the

factor was indicative of the gathering of market information for pur

poses of making operational adjustments. Factor VII was therefore

tentatively identified as Market Information Adjustment. This factor

seemed to indicate a high degree of price consciousness and a high

value placed on market changes as a criterion of adjustment.

Factor VIII

Factor VIII was among the group of factors most easily identified.

The four items loaded significantly on Factor VIII are shown in Table XV.

These four items explained 31.1 percent of the factor's total variance

(Table VII). With the exception of item 37 the remaining significantly

loaded items appeared to be indicative of the ability to verbally commun

icate with other persons. Although item 37 did not explicitly refer to

verbal communication, this type of communication seemed to be implied

in the encouragement of others to take certain actions. Factor VIII was
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TABLE XIV

ITEMS USED TO IDENTIFY FACTOR VII,® FACTOR LOADINGS OF ITEMS,
HYPOTHETICAL PROCESSES TO WHICH ITEMS WERE INITIALLY

ASSIGNED, AND ITEM CONTENT

Factor Hypothetical
Item Loading Process Item Content

74 .522 managerial Emphasize farming as a business rather
professionalism than farming as "just a good way of

living."

27 .505 environmental Frequently discuss my own farming
communication operation with neighbors and friends.

5 .449 planning Plan production to meet favorable price
periods.

58 .443 planning Plan purchases so as to take advantage
of seasonal discounts

a
Factor VII was named Market Information Adjustment.
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TABLE XV

ITEMS USED TO IDENTIFY FACTOR VIII, FACTOR LOADINGS OF ITEMS,
HYPOTHETICAL PROCESSES TO WHICH ITEMS WERE INITIALLY

ASSIGNED, AND ITEM CONTENT

Factor Hypothetical
Item Loading Process Item Content

37 .545 initiating
action

Encourage other farmers in the community
to accept new ideas and methods in
farming.

32 .515 environmental

communication

Often feel uneasy when discussing farm
business matters with people other
than family members and close friends.

34 .513 environmental

communication

Seldom talk about my farming operation
and its problems with people other
than family.

35 .469 observation Probably couldn't satisfactorily de
scribe the kinds of soils I have and

their characteristics if asked to do

so right now.

Factor VIII was named Person-to-Person Verbalization.

. .-v'
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identified as Person-to-Person Verbalization. This factor resembled

Factor VI from the standpoint that both factors indicated a type of

communication. Factor analysis indicated however that communication,

as a type of behavior relevant to farm operators, must be defined in

terms of two different types of communication.

Factor IX

The items significantly loaded on Factor IX are shown in Table

XVI. These items explained 24.0 percent of the factor's total vari

ance (Table VII, page 81). Although there appeared to be little homo

geneity of content in the items relative to the initial hypothetical

processes to which they were assigned, interpretation was facilitated

by the appearance of a definite change in the magnitude of the factor

loadings. Both item 41 and 88 seemed indicative of a process concerned

with the detailed collection and recording of information in the opera

tion of the farm business. Item 76, at first glance, appeared to be

unrelated in content to the other two items. On the other hand, the

item may have sampled the type of process indicated by the other two

items through the use of detailed information in a decision situation

regarding adoption of new techniques. A look at non-significantly

loaded items 22 and 17 (Appendix C) strengthened the case for concluding

that this factor was concerned with the detail involved in collection

and recording of information. This factor was tentatively identified

as Detail Mindedness. Such a factor seems to imply two types of mana

gers with regard to the collection and recording of information. On
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TABLE XVI

ITEMS USED TO IDENTIFY FACTOR IX,^ FACTOR LOADINGS OF ITEMS,
HYPOTHETICAL PROCESSES TO WHICH ITEMS WERE INITIALLY

ASSIGNED, AND ITEM CONTENT

Item

Factor

Loading
Hypothetical

Process Item Content

41 .534 organization Write things down rather than depend
on memory.

88 .522 planning Always carry out farm operations with
out a written farm plan.

76 -.455 analysis Adopt recommended practices only after
determining effect of them on my own
operation.

Factor IX was named Detail Mindedness.
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the one end of a continum would be a manager who gathers and records

information which is highly specific and detailed, while on the other

end of the continum would be a manager who uses general principles and

so-called "rules of thumb" in carrying out his operation.

Factor X

Factor X was one of the more difficult factors to interpret. The

two items which were significantly loaded on this factor were initially

assigned to different hypothetical processes as indicated in Table XVII.

Nevertheless, factor analysis indicated that the two items, which ex

plained 21.0 percent of the factor's total variance (Table VII, page 81),

were measuring the same factor. This indication was supported by the

definite reduction in the magnitude of the factor, loadings between the

significant and non-significant items. One of the shortcomings of

factor analysis is the subjectivity necessary in identifying the factors

isolated. Factor X exemplified this shortcoming, for although factor

analysis grouped items 91 and 63 together, they appeared to have little

in common regarding their content. Again, as with other less apparent

factors, it was helpful to supplement items 91 and 63 with non-signifi

cant items 94 and 78 (Appendix C). All of these items taken together

appeared to indicate the presence of a process of community influence

on the activities and decisions within the farm firm and farm family

organizations. On the basis of this interpretation of the items. Factor
«

X was identified as Community Intra-farm Influence. Such a factor

stresses the interdependence between the farm and the community.
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TABLE XVII

ITEMS USED TO IDENTIFY FACTOR X,^ FACTOR LOADINGS OF ITEMS,
HYPOTHETICAL PROCESSES TO WHICH ITEMS WERE INITIALLY

ASSIGNED, AND ITEM CONTENT

Item

Factor

Loading
Hypothetical

Process Item Content

91 .519 observation Don't "shop around" when buying sup
plies and selling products.

63 -.537 representation Am not an active participant in
political activities.

a

Factor X was named Community Intra-farm Influence.
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Factor XI

The items which together explained 28.9 percent of the variance

(Table VII, page 81) of Factor XI are shown in Table XVIII. These items

did appear to possess a considerable degree of content homogeneity as

well as possessing factor loadings above what appeared to be a natural

break in the magnitude of the factor loadings. The items taken as a

whole described a farm operator who emphasizes the challenge of the

management task over the physical labor involved in operating a farm.

They further described a farm operator who places a great deal of value

on maintaining an awareness of current technology. Finally they described

a farm operator who is willing to accept positions of leadership and re

sponsibility. The items appeared to be measuring or describing a value

or orientation indicative of the concept of a farm operator as a busi

nessman as contrasted to the farm operator as a laborer. From this

standpoint factor analysis grouped items together which were similarly

grouped under the hypothetical process referred to as managerial pro

fessionalism, and hence supported the presence of such an orientation

among farm operators. This similarity seemed to suggest identifying

Factor XI as Managerial Professionalism.

IV. FACTORS COMPARED TO HYPOTHETICAL PROCESSES

One of the major objectives of the present study was to investi

gate the presence of selected hypothetical processes in the behavior of

farm operators. This objective made it important to compare the results
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TABLE XVIII

ITEMS USED TO IDENTIFY FACTOR XI,^ FACTOR LOADINGS OF ITEMS,
HYPOTHETICAL PROCESSES TO WHICH ITEMS WERE INITIALLY

assigned, and item content

Factor Hypothetical
Item Loading Process Item Content

48 .501 managerial Would rather be a farm manager than a
professionalism skilled farm worker, if the pay was

the same.

31 .442 managerial Feel that keeping up with scientific
professionalism research and developments is necessary

for success.

36 -.440 environmental Rarely hesitate to accept positions
communications requiring leadership and public

appearances.

aFactor XI was named Managerial Professionalism.
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of the factor analysis with the hypothetical processes. Such a com

parison implies the hypothesis testing function of factor analysis.

This function was recently expressed by Hobbs when he stated that factor

analysis should be viewed primarily as a means of verifying a conceptual

clustering of variables rather than a substitute for conceptualization."^

Factor analysis was used to perform the function of hypothesis

testing in the present study with regard to the validity of the initial

grouping of items hypothesized to measure the hypothetical processes.

The validity of the hypothetical processes should be positively related

to the degree to which factor analysis grouped items similar to the way

they were grouped to measure the hypothetical processes. In other words,

if a group of items with similar content are loaded heavily on a given

factor by factor analysis, and this group of items is similar in content

to a group of items hypothesized to measure a given hypothetical process,

then this constitutes empirical evidence that the factor being measured

is similar to the hypothesized process. The results of comparing the

hypothetical processes of the present study with the factors isolated

by the factor analysis are shown in Table XIX.

Table XIX shows that eight of the eleven factors isolated in the

factor analysis were similar in content to the eight hypothetical pro

cesses. In total all of the hypothetical processes were supported by

the factor analysis. However, there was an apparent variation in the

degree to which each of the hypothetical processes was supported.

9Daryl Hobbs, "Use of Factor Analysis in a Farm Management Study,"
paper presented at Symposium on Present Use and Potential of Linear Pro-
gramming and Other Operations Research Techniques in Farm Management Ex
tension, Columbia, Missouri, January, 1965, p. 20. (Mimeographed)
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TABLE XIX

FACTORS SIMILAR IN CONTENT TO EIGHT HYPOTHETICAL PROCESSES,
BY HYPOTHETICAL PROCESS

Hypothetical Process
Factors Similar in Content

to Hypothetical Process

Organization

Planning

Environmental Communication

Representation

Managerial Professionalism

Observation

Analysis

Initiating Action

IV

IV

VI, VIII

II

V, XI

I

I

III
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Factor analysis combined the hypothetical processes into a single

factor in two instances, while it divided a single hypothetical process

into two separate factors in two other instances. Table XIX indicates

that although organization and planning were initially hypothesized as

separate processes, factor analysis grouped items together into a single

factor. Factor IV, which was identified as Systematic Organization.

Similarly, Factor I, Perceptive Analysis, appeared to be a combination

of the hypothetical processes observation and analysis. In both of

these instances factor analysis appeared to support the presence of

the initially hypothesized processes but not as separate and independent

entities.

On the other hand, factor analysis indicated that the hypothetical

process environmental communication could be explained as two different

factors. Factor VI and VIII, identified as Total Environment Communication

and Person-to-Person Verbalization, respectively. Both factors were

shown to be separate and unrelated types of communication processes by

factor analysis, and thus suggested that the hypothetical process was

too broadly defined.

Similarly, the hypothetical process managerial professionalism

was not supported by factor analysis as constituting a single process.

Factor analysis indicated that two separate factors were being measured

by items initially assigned to the hypothetical process. Both factors

did seem to be value or orientation factors. Factor V, Physical Work

Orientation, appeared to be indicative of the value placed on physical

labor, while Factor XI appeared to be indicative of the value placed on

farming as an occupation.
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The hypothetical process representation was supported by factor

analysis. As a matter of fact the similarity between the content of

items hypothesized to measure the hypothetical process and the items

grouped together by factor analysis on Factor II, was very evident.

Factor II was named Activity Participation because this name seemed to

be more indicative of the content of the factor than did representation.

The hypothetical process initiating action was to some degree

related to Factor III. Both the hypothetical process and Factor III

contained items indicative of motivation. However, factor analysis

appeared to select items from a variety of subgroups intended to

measure the hypothetical processes, and from these isolated a factor

similar to the hypothetical process. Factor III though, appeared

to be indicative of self-motivation or initiative as contrasted to

other-motivated initiative, and was therefore identified as Self-

induced Action.

In summary, the comparison of the hypothetical processes with the

factors led the researcher to accept the hypothesis that such processes

as were defined at the outset of the study are present in the behavior

of farm operators. The factor analysis further indicated that much of

the observable behavior of the farm operator is not random behavior but

is generated by some unobservable mental process. If behavior is not

random then it is subject to investigation and interpretation and in

the final analysis to control and improvement. This final goal in the

analysis of human behavior may be quite distant in the future. The
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next chapter presents an analysis of the relationship of the factors

isolated in the present chapter to selected managerial performance

criteria, with the thought in mind that a knowledge of such relation

ships will in some way contribute to decreasing the distance to the

ultimate goal of the quantification of managerial ability.
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CHAPTER V

RELATIONSHIP OF IDENTIFIED FACTORS TO MANAGERIAL CRITERIA

The present chapter attempts to analyze the statistical relation

ship between the factors identified in Chapter IV and selected criteria

of managerial performance. The general hypothesis tested was that some

portion of the variation in a managerial performance criterion would be

explained by variations in the factors. Such a general hypothesis was

based on the assumption that the items from which the factors were de

rived were sampling behavior relevant to the mental processes involved

in the management function. No specific hypotheses were stated regard

ing the relationship between factors and criterion for two reasons.

First, the items from which the factors were derived were in no way

related to their discriminatory powers relative to managerial criteria.

Secondly, the present status of the "criterion problem"^ in farm man

agement research suggests that the lack of a highly significant statis

tical relationship between factors and criteria may be insufficient

reason for discounting the importance of factors regarding their rele

vance to the management function. Given the limitations of the mana

gerial performance criteria traditionally used in farm management research

Willard T. Rushton and E. T. Shaudys, "A Systematic Conceptual
ization of Farm Management," Journal of Farm Economics. 49:53-63,
February, 1967; and M. E. Wirth, "Pattern Analytics: A Method of Classi
fying Managerial Types," The Quarterly Bulletin, 47, No. 2 (East Lansing:
Michigan State University Agricultural Experiment Station, November,
1964), pp. 166-197.
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it is still useful to relate the factors to the criteria from the

standpoint that such an analysis can be of considerable assistance in

variable specification for future research.

The procedure used to analyze the relationship between factors

and criterion were as follows: (1) factor scores were computed to in

dicate the degree to which 114 individual farm operators possessed

each of the eleven factors; and (2) the computed factor scores were

then treated as independent variables in a linear multiple regression,

using three different criteria of managerial performance alternatively

as the dependent variables.

I. DERIVATION OF FACTOR SCORES

The classical factor analysis model views a raw score matrix

(data matrix) as being the sum of a matrix of true measures and a

2matrix of error measures. The solution of the factor analysis pro

blem involves the factoring of the true measures matrix into two

product matrices, the factor score matrix and the factor loading

matrix. Most factor analysis methods provide only the solution of

the factor loading matrix, thereby requiring additional matrix cal

culations to determine the factor score matrix. The method used to

calculate the factor score matrix in the present study was presented
3

by Horst as follows:

2
See Chapter III, p. 57.

3
Paul Horst, Factor Analysis of Data Matrices (New York: Holt,

Rinehart and Winston, Inc., 1965), p. 477.
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B = aQ"^
Y = ZB

where a = principal axis factor loading matrix
Q = basic diagonal matrix of characteristic roots
Y = principal axis factor score matrix
Z = data matrix

Although Horst did not indicate the application of this method

to the rotated factors, such an application was presented by Harman.^

It seemed appropriate to mention at this point that the useful

ness of factor scores to measure factors is presently a controversial

subject among factor analysts. The controversy centers around the idea

that factor scores are derived from an estimated correlation matrix

which itself is an estimate of the original correlation matrix computed

from the data matrix. Both Horst and Harman, whose works constituted

the major reference sources for the factor analytic procedures used in

the present study, support the usefulness of factor scores. Horst

explicitly states that factor scores estimated from the reduced correla

tion matrix are as reliable as those obtained by applying traditional

regression techniques to the data matrix.^ As a matter of fact, the

method used in the present study to derive the factor score matrix yields

a solution equivalent to that obtained by use of least squares regression.^

The method used to obtain factor scores solved the factor score

problem mathematically in the sense that each of the eleven factors was

4
Harry Harman, Modern Factor Analysis, second edition, revised

(Chicago: The University of Chicago Press, 1967), p. 348.

^Horst, o£. cit., pp. 469-470.
^Ibid., p. 476.
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described as a linear combination of all of the 100 items used in the

factor analysis. There was therefore no statistical estimation involved

in the procedure.^ The solution was arrived at by first solving the
following system of linear equations for the B coefficients:

^1 " ®11^11 ®21^21 + • • • +

^2 " ®12^12 ■*" ^22^22 + • • • + ®n2^n2

F = B, z + B. z +
m Im Im 2m 2m

. + B z
nm nm

where m= 1, 2, . . 11

n = 1, 2, . , . , 100

The solution of this system of equations provided a (100 x 11)

matrix of B coefficients. The final factor score matrix, which provided

a score for each of the N = 114 individuals on each of the m = 11 factors

was then obtained by post multiplying the (114 x 100) data matrix by the

(100 X 11) matrix of B coefficients. The solution provided was the

result of solving the following system of equations for the factor scores

of each individual on each factor:

^11 " ®11^1 + ^21^12

'12 ®12^11 ®22^12

S„ = B, z + B„ z - + . . . + B z
Nm Im Nl 2m N2 nm Nn

• + Vln

Harman, o£. cit., p. 348.
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where m = 1, 2, . . . , 11
n = 1, 2, . . . , 100
N = 1, 2, . . . , 114

The set of factor scores solved for above constituted a set of

eleven independent variables hypothesized to explain some portion of the

variation in managerial performance criteria. Prior to subjecting the

eleven hypothetical factors to regression analysis it appeared that some

insights into the nature of the factors might be gained through a cor

relation analysis of the factor scores with selected characteristics

of the farm operators.

II. RELATIONSHIP OF FACTOR SCORES TO EDUCATION, AGE,

AND YEARS OF MANAGEMENT EXPERIENCE

The biographical characteristics selected for a correlation anal

ysis with the eleven hypothetical factors were education, age, and years

of farming experience as an owner-operator. All of these variables were

measured in years and they have been hypothesized as important variables

influencing the management function in numerous studies.

The results of the correlation analysis are shown in Table XX.

The significance of the coefficients was tested at both the 95 percent
g

and 99 percent levels of confidence. Of the three biographical chara

cteristics it was apparent that education showed a higher over-all

relationship with the eleven factors than did either age or years of

experience as an owner-operator.

g
Dick A. Leabo, Basic Statistics, third edition (Homewood, Illinois;

Richard D. Irwin, Inc., 1968), p. 537.
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TABLE XX

RESULTS OF CORRELATION ANALYSIS BETWEEN FACTOR SCORES ON ELEVEN FACTORS
AND THREE BIO^PHICAL CHARACTERISTICS, 110 FARM OPERATORS,

ELK RIVER WATERSHED, TENNESSEE, 1968

Cofficient

Biographical Characteristic

Factor education age

experience as
owner-operator

(years) (years) (years)

Perceptive Analysis ,316® -.091 -.011

Activity Participation .134 .004 .055

Self-induced Action .389® .053 .088

Systematic Organization .081 .087 -.019

Physical Work Orientation .392® -.200'' -.098

Total Environment Communication .337® .076 .079

Market Information Adjustment -.109 .110 .021

Person-to-Person Verbalization .291® -.038 .062

Detail Mindedness .080 -.124 -.216^

Community Intra-farm Influence .105 .126 .199^

Managerial Professionalism .247^ -.251'' -.128

a„.
Significantly different from zero at 99 percent confidence level,

Significantly different from zero at 95 percent confidence level,
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Education was highly correlated with Perceptive Analysis. Self-

induced Action, Physical Work Orientation, Total Environment Communi-

cations, and Person-to-Person Verbalization; and was correlated to a

lesser degree with Managerial Professionalism. All of the relationships

were positive. The high over-all relationship between education and the

eleven hypothetical factors is suggestive of the mental nature of the

factors, with implications that such factors may be highly responsive

to change through educational activities or programs.

Neither age nor years of experience as an owner-operator showed

the over-all relationship with the eleven factors which was so evident

regarding education. Age was significantly and negatively related to

both Physical Work Orientation and Managerial Professionalism. Both of

these factors appeared to be measuring an orientation toward a "head-

work" approach to farming as contrasted to the "hardwork" approach.

Such an orientation toward farming appears to be more prevalent among

younger farm operators.

Years of experience as an owner-operator was significantly but

negatively related to Detail Mindedness. Since this factor was indica

tive of the indiscriminate use of information, such a relationship might

be interpreted as the result of learning to sort out relevant and irre

levant information for decision purposes as experience increases.

Years of experience as an owner-operator was significantly and posi

tively correlated with Community Intra-farm Influence, a factor indica

tive of the degree to which decisions within the farm systems are
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influenced by conimunity approval. The direction of this relationship

suggests an increasing interdependence between the farm system and

the community through time.

The over-all results of the correlation analysis were considered

to be of significant value to the area of farm management research from

a broad theoretical standpoint. The relationships exhibited were con

sistent with and lended support to the model of managerial performance

shown in Figure 1, page 12. The relationships found between the bio

graphical characteristics, especially education, and the eleven hypo

thetical factors added support to the validity of the hypothetical

factors as non-random mental processes inherent in the behavior of

farm operators.

Correlation analysis however did not provide any direct evidence

of the importance or relevance of the hypothetical factors to managerial

performance. Answers to these questions are implied in the extent to

which the factors explain the outcome or result of managerial effort,

the indices of which are commonly referred to as managerial performance

criteria.

III. SPECIFICATION OF TYPE OF ANALYSIS

The model used in the present study to evaluate the relationship

between the hypothetical factors and the managerial performance criteria
Q

was the Stepwise Regression model. The output of this model is a series

9The University of Tennessee Computing Center, "BMD02R Stepwise
Regression," The University of Tennessee, Knoxville, Tennessee, 1968.
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of multiple linear regression equations, computed at each n step on

the basis of adding to the n-1 step the independent variable which

makes the greatest reduction in the error term of the model. The

model can be expressed in the following form;

Y. = + B.F + . , . + B F + e
J u i i mm

where Yj = managerial performance criterion j

= partial regression coefficient of y,
regressed on m common factors ^

F, . . . F = common factors
i m

e = error

The model assumes that managerial performance is a linear

function of the hypothetical factors. Such a model also provided

a means of specifying the degree of confidence, at each step in the

stepwise procedure, with which it could be stated that a relationship

actually existed between the criteria and the factors.

IV. MANAGERIAL CRITERIA SELECTED

In analyzing the relationship of the hypothetical factors identi

fied in the present study to the management resource the following three

criterion variables were selected: (1) returns to management; (2) net

farm income; and (3) size of operation. Of these only returns to

management was selected prior to the collection of data. The selection

10
Cordon A. MacEachern, ̂  £l., Analysis of Human Attributes and

Their Relationship to Performance Level of Farm Tenants, Agricultural
Experiment Station Research Bulletin No. 751, Purdue University, Lafayette,
Indiana, 1965, p. 8.
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of the other criteria was the result of their inunediate availability

and the opinion of the researcher that relating the hypothetical factors

to several different criteria would provide additional insights into

the relevancy of the factors as management variables.

Returns to management is the earnings of the management resource

after earnings to the land, labor, and capital resources have been de

termined. As such, this index of management performance is a residual

measure. The measure does clearly indicate what the manager received

for his efforts, but does not necessarily indicate what the manager

contributed in terms of productivity. In other words, the measure

fails to recognize the earnings of the other resources which may be

attributable to the management resource. This measure may also vary

from one locality to another due to variations in the values used to

determine land, labor, and capital earnings. Since the present study

was confined to a small area this effect was assumed to be negligible

and the values used were the same for each farm operator.

Returns to management was determined for each farm operator as

follows:

Returns to management = (net farm income + value of farm pro
ducts used in the home) - (.05 x land investment + .05 x
capital investment + 1.25 x hours of unpaid family and
operators labor)

Net farm income was selected as a criterion on the basis that it

should reflect the outcome of the management process more completely than

returns to management, assuming that the earnings of land, labor, and

capital resources are some partial function of the management process.



116

This measure, since it reflects the net earnings of all of the resources

owned by the operator, does not require the specification of any arbi

trary values for determining the earnings attributable to land, labor,

capital, and management resources separately. From a policy standpoint

increases in net farm income have become firmly entrenched as a goal to

be achieved. This fact alone would seem to provide sufficient reason

for attempting to identify variables which explain variations in this

measure of performance.

Size of operation was selected as a criterion variable because

of the implications it seemed to have regarding the management resource.

These implications arise from the observation of constantly increasing

average size of farm and constantly decreasing numbers of farms. This

situation is the result of farm consolidation and fewer farm operators

controlling the production resources in agriculture. On the assumption

that increases in size of operation require increases in the input of

the management resource then size of operation should be useful as an

index of the management input. Viewed in this manner, size of opera

tion provides a different type of criterion than either of the two

previously mentioned criterion, for while they serve as indicators of

the outcome of the managerial process, size of operation serves as an

indicator of the input of the managerial resource.

The hypothesis which led to the selection of size of operation

as a criterion variable was as follows: Size of operation constitutes

an observable index of the input of the management resource; therefore,
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some part of the variations in this index should be explained by

variations in the hypothetical factors identified in the present study.

V. BIEGRESSION OF CRITERIA ON THE IDENTIFIED HYPOTHETICAL FACTORS

Regression analysis often has as a major objective the develop

ment of equations to predict changes in a dependent variable associated

with unit changes in the independent variable. In the present study

the major objective of the regression analysis was to determine the

degree and nature of the relationship between the dependent variable

and the independent variables. Meaningful predictions of management

performance on the basis of inputs of the managerial processes are

somewhat premature at this stage of farm management research. Although

the regression analysis does provide estimates of the effect of a

unit change in the processes on the dependent variable, additional

research is required to indicate how to effect such changes in the

processes.

The approach used in the present study was to retain all of the

hypothetical factors in the regression equation rather than retaining

only those whose regression coefficients were significant at a specified

level of confidence. Statistical significance was not disregarded but

rather was allowed more flexibility than is often the case.

The statistical significance of each individual regression co-

®fficient and each regression equation was determined and reported in

order to allow a scientific interpretation of the findings. The

statistical criterion used to determine the degree of confidence with
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which it could be stated that a regression coefficient was significantly

different from zero was the _t value. This value was computed as follows

t = b/Qj^

where b = net regression coefficient
Qj^ = standard error of b

The statistical significance of the regression equation was pro-

vided by testing the significance of R , the multiple coefficient of
2determination. R indicates the percent of the variation in the depen

dent variable which is explained by the regression equation. The

appropriate statistical criterion used to determine the degree of con-

fidence with which it could be stated that R was significantly greater

than zero was the value. This value was provided by the computer

program used to obtain the regression equations.

The regression analysis consisted of alternatively regressing

returns to management, net farm income, and size of operation on the

factor scores of the following hypothetical factors:

= Perceptive Analysis

X2 =■ Activity Participation

= Self-induced Action

X^ = Systematic Organization

X^ = Physical Work Orientation

Xg = Total Environment Communication

X^ = Market Information Adjustment V | '
Xg = Person-to-Person Verbalization

11. ^Leabo, ££. cit., p. 397.
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Xg = Detail Mindedness

^10 ~ Community Intra-farm Influence
Xii = Managerial Professionalism

Returns to Management Regressed on Hypothetical Factors

The regression of returns to management on the eleven hypothe

tical factors resulted in the following regression equation, where the

factors are arranged in the order in which they entered into the

equation:

= 2009.90 - 420.15 + 283.14 - 391.97 Xg + 672.05 X2

- 954.15 X^ + 427.93 X^ + 235.07 X^ - 160.69 X^^^

- 219.04 X, + 127.03 X_ + 97.99 X,^
6 7 10

A
where = estimated returns to management.

The level of confidence which can be associated with each of the

above regression coefficients is shown in Table XXI. R for the above

equation was .119 indicating that nearly 12 percent of the variation in

2returns to management was explained by the equation. This R value

was significant at the 85 percent level of confidence.

The confidence level could have been increased to 90 percent by

retaining only the first six variables to enter the equation. These

variables were X (Self-induced Action), X (Detail Mindedness), X.
y o

(Person-to-Person Verbalization), X2 (Activity Participation), X^

(Perceptive Analysis), and X^ (Systematic Organization). These six

variables explained 93.1 percent of the total variation explained by

eleven variables. Table XXI indicates that these six variables, with
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TABLE XXI

REGRESSION COEFFICIENTS, t-VALUES, AND LEVEL OF CONFIDENCE
FOR REGRESSION OF RETURNS TO MANAGEMENT ON ELEVEN

HYPOTHETICAL FACTORS, 110 FARM OPERATORS,
ELK RIVER WATERSHED, TENNESSEE, 1968

Factor

Regression
Coefficient t-Value

Level of

Confidence

a)

Perceptive Analysis -954.15 1.3971 80

Activity Participation 672.05 1.2887 70

Self-induced Action -420.15 .9242 60

Systematic Organization 427.93 .9244 60

Physical Work Orientation 235.07 .5459 40

Total Environment Communication -219.04 .5072 30

Market Information Adjustment 127.03 .2941 20

Person-to-Person Verbalization -391.97 .9121 60

Detail Mindedness 283.14 .6628 40

Community Intra-farm Influence 97.99 .2414 10

Managerial Professionalism -160.69 .4125 30
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the exception of Xg, had regression coefficients with a relatively higher

degree of significance than the other variables, although none of the

regression coefficients in the eleven variable regression seemed to be

associated with a level of confidence sufficient for interpreting the

direction of relationship between the factor and the criterion.

The results of regressing returns to management on the eleven

hypothetical factors suggested that the factors are related to the

criterion, but only at a moderate level of confidence. In terms of

the individual factors it appeared that Factors I, II, m, iv, and

VIII were of the most importance in affecting variations in the

criterion variable.

Net Farm Income Regressed on Hypothetical Factors

The regression of net farm income on the eleven hypothetical

factors resulted in the following regression equation, where the

factors are arranged in the order in which they entered into the

equation:

= - 10269.00 + 1558.90 - 675.58 X^^ + 639.31 Xg

- 480.36 Xg - 353.38 X^ + 361.75 Xg - 261.66 X^

+ 129.15 Xg + 122.42 X^^ - 77.11 X^ - 79.03 X2
A

where Y2 = estimated net farm income.

Table XXII shows the level of confidence associated with the

O

regression coefficients of each of the eleven factors. The R value

for the above equation was .168 and was significant at the 90 percent

level of confidence. The first four variables in the equation
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TABLE XXII

REGRESSION COEFFICIENTS, t-VALUES, AND LEVEL OF CONFIDENCE
FOR REGRESSION OF NET FARM INCOME ON ELEVEN

HYPOTHETICAL FACTORS, 110 FARM OPERATORS,
ELK RIVER WATERSHED, TENNESSEE, 1968

Factor

Regression
Coefficient t-Value

Level of

Confidence

Perceptive Analysis 1558.90 2.0649

(%)

95

Activity Participation - 79.03 .1371 10

Self-induced Action 129.15 .2569 20

Systematic Organization - 353.38 .6905 50

Physical Work Orientation - 261.66 .5497 40

Total Environment Communication - 480.36 1.0064 60

Market Information Adjustment - 77.11 .1615 10

Person-to-Person Verbalization 639.31 1.3457 80

Detail Mindedness 361.75 .7661 50

Community Intra-farm Influence - ,675.58 1.5069 80

Managerial Professionalism 122.42 .2842 20
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explained 93.6 percent of the variation explained by eleven variables.

These four variables were Factor I (Perceptive Analysis), Factor X

(Community Intra-farm Influence), Factor VIII (Person-to-Person Verbal

ization) , and Factor VI (Total Environment Communication). Retaining

only these four variables in the equation increased the level of

confidence to 99 percent. Table XXII shows that the level of confi

dence associated with the regression coefficients of the first four

variables to enter the equation was considerably higher than that of

the other seven variables.

The regression of net farm income on the eleven hypothetical

factors exhibited a higher over-all degree of statistical significance

than did the regression of returns to management on the same factors.

Also, a greater degree of confidence could be placed on the explanatory

value of the factors as well as on the significance of the individual

regression coefficients.

Size of Operation Regressed on Hypothetical Factors

The regression of size of operation on the eleven hypothetical

factors resulted in the following regression equation, where the factors

are arranged in the order in which they entered the equation:

= - 698.90 + 86.05 X^ + 24.48 X^^ + 40.17 Xg - 55.89 X2

- 26.81 Xt_ + 21.91 X, - 22.64 X, - 21.75 X,
10 6 4 5

+ 16.30 Xg + 7.77 Xg + 3.44 X^

where Yg = estimated size of operation, measured in acres of

open land operated.
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Table XXIII shows the confidence level associated with the re

gression coefficients of each of the eleven factors in the equation.

2
The R value for the equation was .422, indicating a much higher degree

of relationship between the eleven factors and size of operation than

2
resulted in the two previous regressions. This R was significant at

the 99.5 percent level.

Of the 42.2 percent of variation in size of operation explained

by the regression equation, the first six variables in the equation

explained 93.9 percent. The first six factors to enter the equation

were Factor I (Perceptive Analysis), Factor XI (Managerial Profession

alism), Factor VIII (Person-to-Person Verbalization), Factor II (Act

ivity Participation), Factor X (Community Intra-farm Influence), and

Factor VI (Total Environment Communication). Table XXIII shows that

the confidence levels of the regression coefficients for these factors

were considerably higher than the coefficients exhibited by the re

mainder of the factors. Table XXIII also shows that the over-all

level of confidence associated with the regression coefficients of the

regression of size of operation on the eleven factors was higher than

the over-all confidence levels of the coefficients on the two previous

regressions.

Results of the regression of size of operation on the eleven

hypothetical factors supported the hypothesis that size of operation

might be useful as a criterion or index of the input of the management

resource, assuming that the factors are relevant management variables.

In terms of the degree of confidence which could be placed in the
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TABLE XXIII

REGEIESSION COEFFICIENTS, t-VALUES, AND LEVEL OF CONFIDENCE
FOR REGRESSION OF SIZE OF OPERATION ON ELEVEN
HYPOTHETICAL FACTORS, 110 FARM OPERATORS,
ELK RIVER WATERSHED, TENNESSEE, 1968

Factor

Regression
Coefficient t-Value

Level of

Confidence

Perceptive Analysis 86.05 3.6742

a)

99.,5

Activity Participation -55.89 3.1258 99

Self-induced Action 16.30 1.0454 70

Systematic Organization -22.64 1.4265 80

Physical Work Orientation -21.75 1.4730 80

Total Environment Communication 21.91 1.4798 80

Market Information Adjustment 3.44 .2323 10

Person-to-Person Verbalization 40.17 2.7261 99

Detail Mindedness 7.77 .5306 40

Community Intra-farm Influence -26.81 1.9279 90

Managerial Professionalism 24.48 1.8330 90
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results of the regression equations, this confidence continually in

creased as the regressions progressed from the returns to management

regression, to the net farm income regression, and then to the size of

operation regression.

VI. REIATIVE IMPORTANCE OF THE HYPOTHETICAL FACTORS

Interpretation of the importance of the hypothetical factors was

based on the relative position of the factor in the regression equations

and on a comparison of the confidence level of the regression coeffi

cients for the factors on all three regression equations obtained. The

latter comparison is shown in Table XXIV.

Factor I, Perceptive Analysis, appeared to be one of the most

important factors related to management as measured by the three crite

rion variables. Factor I was among the group of factors, in each re

gression equation, which accounted for over 90 percent of the total

explained variation. The regression coefficients of the factor on the

net farm income and size of operation regressions indicated that

increases in such a factor would be associated with increases in the

criterion variables. Although the regression coefficient of the

factor on the returns to management regression suggested an opposite

relationship, the confidence level of the coefficient did not seem

to justify such an interpretation.

Factor VIII, Person-to-Person Verbalization, appeared to be

another of the more important management variables. This factor was

also among the group of factors, in each regression equation, which
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TABLE XXIV

SUMMARY OF CONFIDENCE LEVEL OF REGRESSION COEFFICIENTS RESULTING
FROM REGRESSION OF RETURNS TO MANAGEMENT, NET FARM INCOME,

AND SIZE OF OPERATION ON ELEVEN HYPOTHETICAL FACTORS,
110 FARM OPERATORS, ELK RIVER WATERSHED,

TENNESSEE, 1968

Confidence Level

Factor

Returns to

Management

Net Farm

Income

Size of

Operatioi

Perceptive Analysis

C/o)

80

(%)

95

(7.)

99.5

Activity Participation 70 10 99

Self-induced Action 60 20 70

Systematic Organization 60 50 80

Physical Work Orientation 40 40 80

Total Environment Communication 30 60 80

Market Information Adjustment 20 10 10

Person-to-Person Verbalization 60 80 99

Detail Mindedness 40 50 40

Community Intra-farm Influence 10 80 90

Managerial Professionalism 30 20 90
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accounted for over 90 percent of the total explained variation. Table

XXIV shows that the regression coefficients of this factor were among

the more highly significant coefficients in all three regressions.

Again, as with Factor I, the regression coefficients of Factor VIII

on the net farm income and size of operation regressions were indicative

of a positive relationship between this factor and the criterion vari

ables .

The last of what have been referred to as the more important

factors affecting management was Factor X, Community Intra-farm In-

fluence. Factor X was among the group of factors which accounted for

over 90 percent of the total variation explained by the net farm income

and size of operation regressions. The regression coefficients of

Factor X in the net farm income and size of operation regressions in

dicated a negative relationship between community influence on actions

within the farm firm and the criterion variables.

In terms of the confidence level of the regression coefficients

and relative position in the regression equations, Factor II, Activity

Participation, appeared to be of considerable importance as a manage

ment related factor. This factor was among the group of factors ex

plaining over 90 percent of the total explained variation on the

returns to management and the size of operation regressions. The

regression coefficient of the factor in the latter regression indica

ted a negative relationship between the factor and the criterion

variable.
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Factor VI, Total Environment Communication, was among the group

of factors explaining over 90 percent of the total explained variation

on the net farm income and size of operation regressions. However, the

confidence level of the regression coefficients on both regressions

was considered insufficient for estimating the nature of the relation

ship between the factor and the criterion variables.

Of the remaining factors. Factor III (Self-induced Action),

Factor IV (Systematic Organization), Factor IX (Detail Mindedness),

and Factor XI (Managerial Professionalism) appeared in the group of

factors which explained over 90 percent of the total explained varia

tion in one of the three regressions. Factor XI, Managerial Pro

fessionalism, was the only one of the factors which possessed a

regression coefficient with a degree of confidence justifying inter

pretation. This factor appeared to be significantly related to the

size of operation criterion variable with a positive relationship

being indicated. Within this group of factors Factor IX, Detail Mind

edness , was associated with regression coefficients having very low

confidence levels.

Factor V, Physical Work Orientation, and Factor VII, Market

Information Adjustment, were not included on any of the three regress

ions, among the group of factors explaining over 90 percent of the

total variation explained by the regressions. Both of these factors

had regression coefficients with confidence levels which were con

sidered prohibitive regarding any interpretation of the nature of the

relationship between the factors and the criterion variables.
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In summary, the regression of the three criterion variables on

the eleven hypothetical factors supported the hypothesis that the

factors identified by a factor analysis of selected managerial behavior

data would explain some portion of the variation in managerial per

formance criterion variables. Although a considerable amount of the

variation in the criterion variables was unexplained, that which was

explained was associated with confidence levels sufficient to allow

the acceptance of the eleven factors identified as relevant to the

managerial performance model specified at the outset of the study.

On this basis it is the conclusion of the present researcher that the

factors identified in the present study constitute an addition to the

total set of managerial processes, the identification and measurement

of which will ultimately provide for the improvement and efficient

allocation of the management resource in commercial agriculture.

i



CHAPTER VI

SUMMARY AND CONCLUSIONS

The resources combined to generate the physical output of the

agricultural production plant can be conceptually separated into land,

labor, capital, and management. Both labor and management can be

classified as the human resources used in producing the agricultural

output. Continual improvement in the technical and economic effi

ciency with which these resources are combined requires a knowledge

of both their quality and quantity. Since the resources are sub

stitutes for one another, then the limiting factor in effecting the

most efficient resource combinations is a greater lack of knowledge

concerning the characteristics of one resource relative to the other

resources. In agricultural production this limitation is imposed by

a lack of knowledge concerning the nature of the management resource.

The problem facing production researchers is to identify the

aspects of human behavior relevant to agricultural production and to

specify the characteristics of such behavior. In terms of actual

research, solving this problem will require at least three separate,

but interrelated, areas of study: (1) The first area of study should

be of the most basic nature and should be directed toward the develop

ment and validation of concepts which will serve to delineate or define

the management function; (2) Following the development of a definition

131
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of this function it should then become possible to discover the rela

tionships existing between variations in management and variations in

the other resources, as well as variations in the output of the pro

duction process; (3) The ultimate research objective is the quantifi

cation of the management resource and should be the basis of the third

area of study. Given a quantified measurement of the management input

it then becomes possible to effect more efficient resource combinations.

The present study was designed to contribute to the first two

areas of study described above. The specific objectives of the study

were specified as follows: (1) to empirically investigate the presence

of selected hypothetical management processes in the everyday behavior

of farm managers and/or to develop new processes; (2) to explore the

usefulness of factor analysis as a method for isolating basic manage

ment processes from observed behavior of farm operators; and (3) to

evaluate the relationship between the processes isolated by factor

analysis and selected criteria of managerial performance.

A review of the literature and research pertinent to the study

of the management resource in agriculture revealed that a definite

change in the concept of management occurred in the early 1950's.

Prior to this time management had been viewed as the "art" of organ

izing the farm business and operating it on the basis of a number of

"principles" of farm management. The new concept of management, which

was developed to explain variations in the management resource, was one

viewing management as the "science" of decision-making. This new
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concept of management defines management as consisting of some group

of mental processes which determine managerial outcome.

The present research had as its starting point the definition of

eight mental processes hypothesized to be relevant to the operation of

the farm business. These processes were as follows; (1) organization:

a process involving the development of systematic and methodical

treatment of problems, and use of standard operating procedures;

(2) planning: a process involving development of foresight, goal se

lection, setting priorities and forward projection; (3) environmental

communication: a process of information flow from farm operator to the

off-farm environment, person-to-person communication, and verbal ex

pression; (4) representation: a process of social participation, and

projection of farm and farm family into off-farm social system; (5)

managerial professionalism: a process leading to the development of

an orientation toward farming as an executive profession, and a satis-

fying and challenging occupation; (6) observation: a process of

gathering information, recognition of relevant facts and occurrences,

and awareness of affairs pertaining to the farm business; (7) analysis:

a process of reasoning, analytical approaches to problem solving, and

calculation; and (8) initiating action: a process involving motivation

toward change, action taking ability, and origination of new approaches.

The general hypotheses tested were: (1) that these eight pro

cesses do exist and that they can be empirically validated through

analyzing observable behavior which is indicative of such processes;
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(2) that these processes will explain some portion of the variation

in managerial outcome.

Following the definition of the hypothetical processes, a

questionnaire was developed to inventory observable behavior which was

assumed to be indicative of the various processes. The questionnaire

contained 122 descriptive items which were selected from an item pool.

The item pool was composed of descriptions of "good" and "poor" farm

managers submitted by sixty-seven County Agricultural Extension Agents

in Tennessee and of items used in other studies. A five response

ordinal scale was used to ascertain the degree to which the respondent

exhibited the behavior described by the items.

The questionnaire was delivered to a random sample of commercial

farm operators located in the Elk River Watershed of Franklin, Moore,

Lincoln, and Giles Counties, Tennessee. The sample consisted of 123

farm operators having gross farm sales of $2500 or more. These oper

ators were the major decision makers regarding control, organization,

and allocation of the farm resources and had functioned in such a

capacity for at least a year. Of the 123 questionnaires obtained from

the farm operators only 114 were completed relative to the 122 items

designed to inventory behavior.

Factor analysis was used to analyze the items describing the

farm operator's behavior. The factor analysis model was chosen for

two reasons: (1) one of the model's major objectives was the explana

tion of a large amount of observable phenomena in terms of a smaller

number of unobservable variables; (2) the model was originally developed
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in the area of psychology for purposes of isolating basic mental pro

cesses inherent in observable human behavior. The model is especially

useful in the exploratory phase of research. The present research

was of such a nature.

Factor analysis is a mathematical model rather than a statistical

model. Conceptually, factor analysis factors a data matrix into two

product matrices. These two matrices are the factor score matrix and

the factor loading matrix. The factor loading matrix describes the n

items of the data matrix as a linear combination of a number of "common"

factors, usually less than n. The factor score matrix describes the

degree to which each of the N individuals of the data matrix possesses

the common factors.

The output of the principal axis factor analysis method which

was used in the present study, is the factor loading matrix. The

matrix is of the order (n x q), where n is the number of items and

q is the number of common factors necessary to explain the variation

in the data. The row coefficients of the n items can be viewed as

linear regression coefficients of the items regressed on the q factors.

Geometrically, the matrix defines a q common factor space within

which there are q orthogonal (uncorrelated) factor vectors and n item

vectors whose coordinates are the factor loading coefficients. Since

the factors are themselves unobservable entities, it is necessary to

^Paul Horst, Factor Analysis of Data Matrices (New York; Holt,
Rinehart, and Winson, Inc., 1965), pp. 95-96.
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identify them on the basis of the items with which they are most closely

associated in the factor space. It is only by chance that the items

will be related to the factors in such a way that the factors can be

identified. This problem is solved by rotating the factor vectors

within the factor space until the most meaningful relationship is

exhibited. The rotational method used in the present study to achieve

the most meaningful structure was the varimax method.

The data matrix subjected to factor analysis in the present

study was of the order (N x n) where N = 114 respondents, and n = 100

descriptive items. The results of this analysis yielded an (n x q)

factor loading matrix, where n = 100 items and q = 11 factors. The

eleven factors isolated explained 99.8 percent of the common factor

variance. Difficulty in interpretation of the factors on the basis

of the unrotated matrix suggested the need for rotation of the factors.

Identification of the eleven factors was based on an interpretation of

the content possessed in common by the items having significant factor

2
loading coefficients on the factor being identified, supplemented in

some cases by the content of several of the highest loaded non

significant items.

A major criticism of factor analysis is the necessity of sub

jectively identifying the factors on the basis of the observable

behavior described. In the present study an attempt was made to reduce

this subjectivity by two procedures. First, only items with a relatively

2„.Significantly different from zero at the 95 percent level of
confidence.
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high degree of statistical significance were used to identify the

factors. Secondly, the processes indicated by the items were indepen

dently identified by three researchers. That this substantially

reduced the subjectivity involved was supported in the first instance

by the fact that none of the items were loaded significantly on more

than one factor, suggesting that the items were relatively "pure"

measures of the factor on which they were significantly loaded.

Secondly, a comparison of the three independent identifications of

the factors revealed a high degree of consensus regarding what the

items implied.

Factor I, Perceptive Analysis, appeared to be a process indica

tive of an ability to observe and analyze problems associated with

operating the farm business. In terms of the hypothetical processes

initially defined. Factor I supported the hypothesis of both observa

tion and analysis processes but suggested that they are interdependent

in nature.

Factor II, Activity Participation, appeared to be indicative

of the degree to which the farm operator and family take part in off-

farm activities, both from the standpoint of social activities and

business activities. Factor II supported the presence of the initial

hypothetical process defined as representation,

Factor III, Self-induced Action, was indicative of an ability

to take action on the basis of ones' own decision, as contrasted to

the inability to do so without a considerable degree of encouragement
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by others. The identification of Factor III was believed to support

the presence of the hypothetical process initiating action.

Factor IV, Systematic Organization, was indicative of a process

of methodical arrangement, creation of rigid order, and establishment

of patterns for accomplishing tasks. The factor supported the pre

sence of the hypothetical processes planning and organization, but

suggested that they are inseparable. Implied in such a factor is a

considerable degree of rigidity relative to changes in organizational

structure.

Factor V, Physical Work Orientation, appeared to be indicative

of the value an individual places on physical work, as well as the

satisfactions derived from physical labor. The factor was implicative

of an attitude rather than a mental process. This factor had not been

initially hypothesized as a separate factor but had been included under

the hypothetical orientation referred to as managerial professionalism.

Factor VI, Total Environment Communication, was identified as

being indicative of the process of communicating or maintaining contact

with the total off-farm environment. This factor supported the hypo

thesis of the initial hypothetical process environmental communication.

Factor VII, Market Information Adjustment, appeared to be indi

cative of a process of continuously obtaining market information and

making operational adjustments on their basis. This factor was not

initially hypothesized, and its identification was considered only

tentative due to the difficulty involved in its interpretation.
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Factor VIII, Person-to-Person Verbalization, was indicative of

the ability to effect face-to-face communication, expression of ideas

verbally, etc. Although this type of ability was initially assigned to

the hypothetical process environmental communication, factor analysis

indicated that it is a separate and independent process.

Factor IX, Detail Mindedness, seemed to be indicative of a

tendency to collect and use highly specific and detailed information

in carrying out the management function, as contrasted to the use of

more general principles and "rules of thumb." This factor was one of

the more difficult to identify.

Factor X, Community Intra-farm Influence, was indicative of a

process determining the degree to which actions within the farm organi

zation are conditioned by community approval or disapproval. This

factor was not implied in any of the initially hypothesized processes.

Factor XI, Managerial Professionalism, seemed to be indicative

of an attitude regarding farming as an occupation. The attitude implied

was one of viewing farming as a professional management occupation

rather than a skilled or unskilled labor occupation. This factor was

consistent with the initially hypothesized process referred to as

managerial professionalism.

Following the identification of the eleven factors isolated in

the factor analysis it was assumed that these factors constituted some

subset of the managerial processes affecting managerial outcome, and

thus should explain some part of the variation in this outcome. A

measure of the degree to which each operator exhibited or possessed
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each of the eleven factors was provided by the calculation of the factor

score matrix. These scores became independent variables in regression

analysis where selected managerial performance criteria were used

as dependent variables.

Additional insights into the nature of the eleven factors was

provided by a correlation analysis of the factor scores with age,

education, and years of experience of the farm operators. This analysis

revealed that Factor I (Perceptive Analysis), Factor III (Self-induced

Action), Factor V (Physical Work Orientation), Factor VI (Total

Environment Communication), and Factor VIII (Person-to-Person Verbal

ization) were related to education at a highly significant (99 percent)

level of confidence, with Factor XI (Managerial Professionalism) being

related at a significant (95 percent) level of confidence. The dir

ection of the relationship was positive for all of these factors.

The over-all relationship between education and these factors suggests

that the factors are of a mental process nature and may be susceptible

to change through educational methods.

Age was correlated significantly and negatively with Factor V

(Physical Work Orientation), and Factor XI (Managerial Professionalism),

while experience as an owner-operator was significantly related to

Factor IX (Detail Mindedness) negatively, and to Factor X (Community

Intra-farm Influence) positively.

The relationship between the eleven factors and managerial out

come was analyzed by regressing three different management criteria

on the eleven factors. The three criteria used were: (1) returns to
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management; (2) net farm income; and (3) size of operation. Criteria

(1) and (2) were used as indicators of the output resulting from the

input of the management resource. Criterion (3) on the other hand

was used as a criterion or index of the input of the management resource,

assuming that increases in the size of farm operation require increases

in the input of the management resource.

The regression of returns to management on the eleven factors

2
resulted in an R of .12, indicating that 12 percent of the variation

in this criterion was explained by variations in the factor scores.

2
This R value was significant at the 85 percent confidence level.

The first six factors to enter the equation were Factor III (Self-

induced Action), Factor IX (Detail Mindedness), Factor VIII (Person-

to-Person Verbalization), Factor II (Activity Participation), Factor

I (Perceptive Analysis), and Factor IV (Systematic Organization).

These six factors actually explained 93 percent of the total varia

tion explained by eleven factors at a 90 percent level of confidence.

The regression of net farm income on the eleven factors re-

2
suited in an R of .17, with a 90 percent level of confidence. The

first four factors to enter the equation were Factor I (Perceptive

Analysis), Factor X (Community Intra-farm Influence), Factor VIII

(Person-to-Person Verbalization), and Factor VI (Total Environment

Communication). These four factors accounted for 94 percent of the

total variation in net farm income explained by eleven factors, at

a 99 percent level of confidence.
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The regression of size of operation on the eleven factors re-

2suited in an R of .42 with a 99.5 percent level of confidence. On

the assumption that size of farm operation is an index of the input of

the management resource, it appeared that the eleven factors isolated

constitute a partial description of the processes which may be useful

for defining the management function. The first six factors to enter

this regression were Factor I (Perceptive Analysis), Factor XI (Mana

gerial Professionalism), Factor VIII (Person-to-Person Verbalization),

Factor II (Activity Participation), Factor X (Community Intra-farm

Influence), and Factor VI (Total Environment Communication). These

six factors accounted for 94 percent of the total variation in the

criterion variable explained by all eleven factors.

The relative importance of the eleven factors in constituting

relevant managerial concepts was assessed on the basis of the relative

position of the factor within the three different regression equations,

and the level of confidence which could be assigned to the regression

coefficients of the factors. On the basis of this evaluation Factor I

(Perceptive Analysis), Factor VIII (Person-to-Person Verbalization),

and Factor X (Community Intra-farm Influence) appeared to have the

highest over-all relationship to the management criteria. Factors I

and VIII appeared to be positively related to the managerial criteria,

while Factor X indicated a negative relationship to the criteria.

Factor II (Activity Participatfion) and Factor VI (Total Environ-
■'i

ment Communication) exhibited a high over-all relationship to the
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managerial criteria, followed by Factors III (Self-induced Action),

IV (Systematic Organization), and XI (Managerial Professionalism),

which all appeared to be moderately related to management criteria as

a whole. A negative relationship was indicated between Factor II and

size of operation, while a positive relationship was exhibited between

Factor XI and the same criterion.

Factor IX (Detail Mindedness), Factor V (Physical Work Orien

tation), and Factor VII (Market Information Adjustment) exhibited the

least degree of over-all relationship to the management criteria. The

level of confidence of the regression coefficients for these factors

was prohibitively low regarding any interpretation of the nature of

their relationships to managerial criteria.

The results of the present study supported the following

hypotheses: (1) the observed behavior of farm operators can be analyzed

by factor analysis as a means of identifying basic mental processes

and/or abilities which will explain variations in the observed behavior;

and (2) when the behavior observed is hypothesized to be relevant to

the management function of the farm operator, on the basis of a sound

theoretical framework, then the factors identified will explain varia

tions in management performance criteria.

The present research led to the following conclusions and impli

cations regarding additional research: (1) the present study appeared

to indicate that the traditional criteria used to measure managerial

performance may not be accounting for the total performance given by

management. It may well be that personnel evaluation type criteria or
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some other type of personal evaluation by persons familiar with the

management function may actually provide a more realistic appraisal

of the management performance than do some of the more objective indi

cators presently used. There seems to be a definite need for research

aimed at criterion development. (2) The factors identified in the

present study are considered to be a contribution to some subset of

total human mental processes, which will ultimately define the dimen

sions of the managerial processes portion of the model shown in Figure

4
1. Nevertheless, the present study was considered exploratory in

nature, therefore requiring additional empirical validation of the

processes isolated, as well as the hypothetical formulation and testing

of the presence of other managerial process variables. (3) The ultimate

objective in management research is the ability to effect desirable

changes in the management resource, therefore indicating a need to

determine educational methods needed to effect changes in the types of

processes isolated in the present study.

In the final analysis the present research findings are highly

tentative. Much of the variation in managerial outcome criteria was

left unexplained. Nevertheless, what was explained was done so with

a relatively high degree of confidence and should be of scientific

interest and value to farm management researchers. In addition, the

present research should provide some indication of the usefulness of

psychometric models for analyzing the human resource in commercial

4
See Figure 1, p. 12.
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agriculture. It is hopeful that the results of the study will generate

the degree of scientific patience and interest which will certainly

be required of those continuing research in an area where explaining

the behavior of man is the ultimate goal.
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APPENDIX A

SUMMARY OF BEHAVIOR OF "GOOD" FARM MANAGERS DESCRIBED

BY 67 COUNTY AGENTS IN TENNESSEE

1. He establishes priorities for jobs.
2. He does work on time.

3. He accepts recommended crop production practices if proven.
4. He accepts recommended livestock production practices if they are

applicable to his situation.
5. He maintains machinery and keeps it serviceable.
6. He stresses quality in his crops and livestock.
7. He emphasizes efficiency in production.
8. He emphasizes maximum production.
9. He keeps ahead of schedule.
10. He has knowledge of plant and animal growth and needs.
11. He obtains production information from reliable sources before

undertaking production.
12. He constructs farm plan and operates on the basis of it.
13. He uses most current production equipment.
14. He formulates set of well-defined goals.
15. He develops farm plan to accomplish established goals.
16. He is an early adopter of improved production practices.
17. He maintains store of information on latest technological changes.
18. He emphasizes keeping accurate and complete records.
19. He consults successful producers regarding production decisions.
20. He is constantly striving to improve his production "know-how."
21. He experiments with new methods to test their applicability to

own situation.

22. He constantly is searching for cost cutting and profit increasing
production methods.

23. He is aware of capabilities of his resources.
24. He organizes crop and livestock enterprises on basis of land

resource.

25. He consults professional agricultural workers.
26. He attends meetings dealing with production.
27. He reads widely concerning production.
28. He emphasizes mechanization of all phases of farm operation.
29. He emphasizes economics of production.
30. He considers a new practice with regard to its effect on total

operation.
31. He observes practices used by successful farmers.
32. He keeps records concerning cost/per unit of production.
33. He looks to professional agricultural research agencies for

leadership.
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34. He loves his work.

35. He is proud of his yields and production.
36. He emphasizes quantity of output.
37. He constantly evaluates new practices.
38. He realizes adverse effects of overproduction.
39. He spends less time with outside groups, etc.
40. He is concerned about detail of operation.
41. He reads and studies a great deal.
42. He is usually ahead on his work.
43. He attempts to purchase in quantity.
44. He anticipates inputs well in advance.
45. He is not an "in" and "outer" but stays in and adjusts operation

to current situation.

46. He concentrates on input prices rather than market prices.
47. He is aware of his cost of production.
48. He is among the first to adjust to price changes.
49. He is willing to borrow money to buy supplies when it is profit

able to do so.

50. He keeps up with market trends and prices.
51. He considers all possible marketing alternatives.
52. He makes extensive use of price information sources.
53. He checks prices daily.
54. He is aware of current supply and demand situation.
55. He organizes production according to market needs.
56. He considers quality of inputs he purchases as well as price.
57. He attempts to buy and sell through outlets where his bargaining

power is maximized.
58. He bases production on long range price forecasts.
59. He shops around when buying and selling.
60. He markets products through a cooperative if possible.
61. He plans production to match favorable price periods.
62. He markets quality products.
63. He is willing to borrow money to pay cash for supplies.
64. He contributes a great deal of time to marketing.
65. He reads market reports and outlook statements.
66. He is aware of marketing and purchasing methods.
67. He emphasizes volume of sales.
68. He is active in marketing and purchasing activities.
69. He is satisfied with prices paid and received.
70. He is disturbed about his buying and selling power.
71. He uses storage of non-perishable products as means of increasing

sales revenue.

72. He considers possibility of marketing crops through livestock.
73. He is aware of "cost-price" squeeze.
74. He demands price stability in government policy.
75. He emphasizes marketing high quality products.
76. He uses outlook and market data in planning his buying and selling

activities.

77. He accepts proven technological advances.
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78. He evaluates new idea before adopting it.
79. He is an early adopter.
80. He keeps up with new information concerning technological change.
81. He considers new technology relative to his own situation.
82. He is "open-minded" regarding new ideas.
83. He is cautious in his approach to change.
84. He adjusts as rapidly as possible.
85. He constantly strives to develop the necessary skills to apply

new technology.
86. He has knowledge of fundamental concepts.
87. He accepts the research evidence published by professional

researchers.

88. He consults with successful farmers concerning technological
changes.

89. He adapts new changes to his own situation.
90. He investigates technology change fully before adoption.
91. He consults his wife concerning adoption of a change.
92. He makes adjustments cautiously, only after study.
93. He is moderate in his adjustment to change in technology.
94. He is in constant contact with sources of information.

95. He is receptive to new ideas.
96. He consults wife and other family members regarding decision-

making.
97. He consults professional agricultural workers.
98. He has sound working arrangements with credit institutions and

business firms.

99. He delegates responsibilities to family members.
100. He participates in community activities.
101. He is concerned with welfare of others.

102. He emphasizes own ideas but respects others.
103. He shares his knowledge with others.
104. He is active in farm organizations.
105. He emphasizes educational achievement.
106. He demonstrates a willingness to cooperate.
107. He involves himself in family affairs.
108. He emphasizes neatness and order around the farmstead.
109. He emphasizes high standard of living for his family.
110. He includes family in planning farm operation and establishing

goals.
111. He sees farming as business operation.
112. He looks to professional agricultural workers for leadership

and answers to problems.
113. He commands the respect of his neighbors, etc.
114. He participates in leisure activities with family.
115. He considers family needs in his planning.
116. He emphasizes success and community status.
117. He is generally more interested in own business but will accept

community responsibilities.
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118. He is sjmipathetic to free markets in agriculture.
119. He uses government programs to his advantage.
120. He is aware of current social problems.
121. He has knowledge of current government programs and policies.
122. He fits government programs into farm plan, not vice versa.
123. He pictures himself as part of larger community.
124. He is sympathetic to farm bargaining organizations.
125. He feels that there is too much government control in agriculture.
126. He takes government programs as given and farms within these

conditions.

127. He is against the welfare state.
128. He feels that farmer is not getting fair shake.
129. He participates in political activities.
130. He votes for the man and not the party.
131. He has well conceived ideas concerning his political, social,

economic philosophy.
132. He shows little interest in international problems and political

philosophy.
133. He wants less government interference in everything,
134. He maintains contact with legislative representatives.
135. He indicates deep concern with present social, economic, and

political problems.
136. He is active in policy discussions at community, county, and

state levels.

137. He is optimistic with regard to the future.
138. He feels a certain amount of government control is necessary.
139. He emphasizes need for price and production stability.
140. He will not participate in farm programs if income adversely

effected.

141. He professes a belief in more work and less handouts.
142. He stresses that citizenship should be taught in schools.
143. He bases participation in government programs on its effect on

total business.



APPENDIX B

SUMMARY OF BEHAVIOR OF "POOR" FABIM MANAGERS DESCRIBED

BY 67 COUNTY AGENTS IN TENNESSEE

1. He does little reading concerning production,
2. He never attends educational meetings.
3. He disregards pioneer practices.
4. He resists change.
5. He is satisfied with mediocre yields and products.
6. He emphasizes "status quo."
7. He does little planning ahead.
8. He is certain his way is best.
9. He fails to see his operation as a total unit.
10. He obtains most information from his neighbors.
11. He has no farm plan.
12. He is a slow adopter.
13. He is haphazard in carrying out his operation.
14. He is always a half-day late.
15. He is bull-headed about own ideas,
16. He is a "habit" farm producer.
17. He feels no need for keeping records.
18. He fails to obtain adequate information.
19. He emphasizes being independent.
20. He is not interested in learning new techniques.
21. He is conservative in credit use.
22. He does little planning.
23. He goes overboard on new methods.
24. He is apathetic regarding his production.
25. He minimizes cash outlays.
26. He seldom seeks help from his peer groups.
27. He is careless in carrying out production.
28. He blames crop failures on "bad luck."
29. He doesn't attempt to study price movements.
30. He greatly emphasizes low farm product prices and high input prices.
31. He doesn't attempt to market products cooperatively.
32. He feels that all agricultural products should have a support price,
33. He limits his output because of national surpluses.
34. He considers only product prices in making decisions.
35. He expends little effort toward comparison of alternative buying

and selling channels.
36. He markets all products at harvest regardless of price.
37. He feels government should guarantee income.
38. He shows little concern over quality of product.
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39. He

40. He

41. He

42. He

43. He

44. He

45. He

46. He

47. He

48. He

49. He

50. He

51. He

52. He

53. He

54. He

55. He

56. He

57. He

58. He

59. He

60.

I

He

61. He

62. He

63. He

64. He

65. He

66.

(

He

67. He

68. He

69. He

70. He

71. He

72. He

73. He

74. He

75. He

76. He

77. He

78. He

79. He

80. He

81. He

82. He

83. He

a

c

gives little consideration to timeliness in buying and selling,
accepts low prices as given data in making decisions,
is highly responsive to "high pressure salesmanship."
feels that he is a "price" taker in all situations.

bout new technology,
is satisfied with his antiquated mei
is unaware of technological change,
is a slow or late adopter.

apital outlays.
has no desire to improve standard of living or level of income,
either tries nothing or everything.
thinks of technology only in terms of its costs—not its returns,
is uninterested in community improvement work,
sees little value in higher education.
expects professional agricultural workers to be able to make his
decisions.

He doesn't participate in community activities.

has a defeatist attitude,

feels everyone out of step but h:
stresses incompetence in others.

a business firm.
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84. He has no interest in social, economic, or political problems.
85. He is critical of government intervention in all areas.
86. He wants more help from government.
87. He is extremely critical of politicians.
88. He is unfamiliar with government agricultural programs.
89. He expresses an attitude of intolerance.
90. He is critical of larger, more successful farmers.
91. He is more dependent on government programs than "good" managers.
92. He is concerned only with short run effect of government programs.
93. He stresses obtaining as much from government as possible without

giving anything in return.

i



APPENDIX C

LIST OF ITEMS SUBJECTED TO FACTOR ANALYSIS

Item No. Item Content

1. Strongly feel that success in farming is mostly a matter of
hard physical work.

2. Feel farming would be more enjoyable if there weren't so
many decisions to make.

3. Attend such things as field days, machinery demonstrations,
adult farmer classes, etc., when at all possible.

4. Am fairly active in community affairs.
5. Plan production to meet favorable price periods.
6. Keep pretty well up to date on changes and new developments

concerning farm progress.
7. Emphasize farm and home beautification as one of the more

important farm-family goals.
8. Emphasize to my family the importance of participating in

activities in the community.
9. In my farming operation, I am always looking for newer and

better ways to farm.
10. Usually allow a certain amount of time for each routine

farm job.
11. Usually complete work as scheduled.
12. Usually check weather forecasts at least twice daily.
13. Usually will accept positions of community responsibility

when asked.

14. Usually adjust size of crop and livestock enterprises when
prices change.

15. Follow a set pattern in going about my farming.
16. Never seem to have time for leisure and recreation.

17. Always farm without a written plan.
18. Feel that the use of credit is a required part of farm

management.

19. Usually determine the acreage necessary to justify ownership
before deciding to buy a new piece of machinery.

20. Usually adopt new methods before they are proven by researchers
and other farmers.

21. Quite often attend field days, adult farmer classes, machinery
demonstrations, etc.

22. Spend considerable amount of time reading, asking questions,
and participating in activities that will teach me more
about farming.

23. Always develops a written farm plan.
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24. Regularly calculate or have calculated such efficiency
indicators as machinery cost per acre, pounds of gain
per dollar of feed, labor cost per acre, percent of land
in high value crops, etc.

25. Make written notes during the day of unusual situations
noticed.

26. Buy or use new practices and methods only if it becomes
necessary to stay in farming.

27. Frequently discuss my own farming operation with neighbors
and friends.

28. Get a great deal of personal satisfaction from attempting
to solve the many problems farming presents.

29. When purchasing feed, seed, fertilizer, machinery, etc., I
make my money go farther by buying the cheapest available.

30. Always emphasize to other farmers the importance of change
in farming.

31. Feel that keeping up with scientific research and develop
ments is necessary for success.

32. Often feel uneasy when discussing farm business matters with
people other than family members and close friends.

33. Schedule work in such a way as to have least amount of lost
time and motion.

34. Seldom talk about ny farming operation and its problems
with people other than family.

35. Probably couldn't satisfactorily describe the kinds of soils
I have and their characteristics if asked to do so right
now.

36. Rarely hesitate to accept positions requiring leadership and
public appearances.

37. Encourage other farmers in the community to accept new ideas
and methods in farming.

38. Have standard operating procedures for doing my work.
39. Always consider both the additional costs and returns when

deciding about expanding farm enterprises.
40. Always have everything needed before starting a job.
41. Write things down rather than depend on memory.
42. Assign certain tasks (chores) to each farm worker and/or

family member.
43. Keep pretty close watch on market conditions and prices.
44. Do not participate regularly in community activities.
45. Let other farm members represent our farm and family at

activities in the community, rather than attending myself.
46. Don't maintain particularly close speaking relationship with

bankers, cooperative supervisors, and other non-farm
businessmen.

47. Could tell someone the approximate yields and production of
individual fields and animals on my farm without looking
at records.
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48. Would rather be a farm manager than a skilled farm worker,
if the pay was the same.

49. Obtain most of my information from close friends and neighbors,
50. Seldom have a family discussion when planning farm operations.
51. Am satisfied with my farming operation as it is.
52. Make a point of obtaining national and world news information

daily.
53. Use some type of printed record book.
54. Do routine chores about the same time each day.
55. Am not concerned about what the community thinks of me.
56. Adopt a new practice only after it has become acceptable

to all the other farmers in the community.
57. Always among the first farmers to try out new ideas and

methods of farming.
58. Plan purchases so as to take advantage of seasonal discounts.
59. Have special time scheduled for record keeping.
60. Attend few off-farm activities.

61. Often need something from town in order to complete a task.
62. Receive most information on matters of interest to me from

family and very close friends.
63. Am not an active participant in political activities.
64. Never seem to get work done as scheduled.
65. Always determine total amounts of operating items (feed,

fertilizer, etc.) needed well in advance.
66. Feel that farm operators need periodic management training

courses.

67. Usually keep up with what other farmers are doing.
68. Often calculate total cost and returns for each enterprise

in my farming operation.
69. Usually wait to see if most other farmers will adopt a new

practice before adopting it myself.
70. Participate regularly in farm organizations.
71. Determine what the family wants, then set up farm operation

to meet these requirements.
72. Do little long-run farm and home planning (for example, five-

year plan, ten-year plan).
73. Talk quite often with county agent and other professional

agricultural workers.
74. Emphasize farming as a business rather than farming as "just

a good way of living."
75. Often watch, listen to, and read about national news and

current problems.
76. Adopt recommended practices only after determining affect of

them on my own operation.
77. See little reason to change methods and buy or use new

practices and methods in farming because they won't solve
my problems.
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78. Have little interest in activities in the community.
79. Never seem to have things needed at time they are needed.
80. Always develop a yearly plan to use as guide for operation

of farm.

81. Contact professional agricultural workers only when have
serious problems.

82. Feel that the challenge offered by farming is a more impor
tant one than living in the country as a reason for
farming.

83. Always determine the benefit of government programs to me
before deciding extent of participation.

84. Volunteer use of farm and family resources to assist in
community activities, field days, etc.

85. Frequently discuss national, international, political,
social and economic problems with other farmers, business
men, county agent, etc.

86. Always have difficulty understanding words such as budget
ing, marginal analysis, alternative costs, capital, net
worth, return to resources.

87. Seldom vary amounts and analyses of fertilizers and feeds
I use.

88. Always carry out farm operations without a written farm
plan.

89. Often contact my political representatives when concerned
with legislative changes.

90. Believe that the farmer is more like a businessman than a
skilled worker or technician.

91. Don't "shop around" when buying supplies and selling products,
92. Consider entire farm operation before adoptiag-.a.new.pro

duction method.

93. Always plan each day's activities beforehand.
94. Seldom pay much attention to state, national, and inter

national news.

95. Often have difficulty making n^^self understood.
96. See a lot in common between running a farm and operating a

non-farm business.

97. Keep pretty well up to date on new production methods.
98. Seldom attempt to determine why certain enterprises vary in

returns from year to year.

99. Often wish I were a little more confident in my ability to
manage my operation.

100. Listen to daily market reports nearly every day.
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