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ABSTRACT

This study was undertaken in an effort to illustrate a potentiél
method for examining the attitudes of different groups of people with
respect to selected social and consumer issues facing marketers. Such
a technique, if successful and communicable, could aid the understand-
ing of differences in attitudes of marketers, critics, customers, and
other members of society. Marketers would then be better able to re-
spond to the demands of vocal critics and to the needs and desires of
customers and other members of society.

Fifteen issues were studied. In general, they were selected to
represent the criticisms discussed in current literature. The sub-
jects represented three groups: 19 housewives, 28 business (25 in-
dustrial and 3 retail), and 23 students. No group was selected to be
representative of a larger population.

Attitudes were studied with respect to perception and with re-
spect to preferences. Techniques of multidimensional scaling were
used for this examination. To provide the necessary data for the mul-
tidimensional scaling programs, the subjects were asked to complete
two questionnaires. The first questionnaire contained ten pairs of
semantic differentials. Subjects rated each of the fifteen issues on
each pair of semantic differentials. Euclidean distances were calcu-
lated between each pair of issues for each individual and used as input
for the perceptual scaling program. The second questionnaire asked the
subjects to rank the fifteen issues in order of preference. This data

was used as input to the preference scaling program.
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The perceptual scaling algorithm that was used was designed by
J. D. Carroll and J. J. Chang of Bell Laboratories. This program,
INDSCAL, developed an overall perceptual scaling (called a group stimu—
lus space) for all subjects. Each subject, however, was assigned ido-
syncratic weights for each dimension. These weights, or saliences,
indicate the degree that the dimension was used by the individual in
developing his perceptual differences between the issues.,

The best scaling of the fifteen issues appeared to be in four di-
mensions. These were interpreted as follows:

Dimension 1. This dimension is dominated by one issue, layoffs of
workers in times of sales decline.

Dimension 2. The second dimension ranges from product oriented is-
sues to price and promotionally oriented issues.

Dimension 3. This dimension ranges from promotionally oriented
issues to product and price oriented issues.

Dimension 4. The fourth dimension includes societal oriented issues
on the negative side and consumer oriented issues on the positive
side.

When the scalings were recomputed in three dimensions for fourteen
issues (without the layoff issue), the dimensions matched dimensions 2,
3, and 4 of the four dimensional scaling of fifteen issues.

When the perceptual saliences were tested for overall differences
between the groups (using multivariate methods) the hypothesis of signi-
ficant differences between the groups was rejected at the .05 level. In
other words, no overall significant difference between the groups was
proved with respect to perception. However, analysis of the individual
dimensions showed some apparent differences. In these '"univariate' ana-
lyses, the following interpretations were made:

—-Housewives tend to lump product and price oriented issues together
and compare these with promotional issues.
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~-Students tend to perceive layoffs more closely'to the other issues
than do the other groups.
--Students tend to attach more salience to the difference between
promotionally oriented issues and the issues of price and product
than do the others. Further, students tend to perceive the issues
as price, product, and promotion issues more distinctly than the

other groups.

—-Students tend to see less difference between issues on the basis
of being societal or consumer issues than do the other groups.

The first of these is significant at the .05 level using univariate
t-tests (i.e., housewives do not perceive a difference between product
and price oriented issues which is significantly different from other
groups) .

Preferences were analyzed using Carroll and Chang's PREFMAP algorithm.
This program allows four models of analysis. The simplest model, a vector
representation of preferences, provided adequate representations. Using
this model, a preference vector was fitted for each individual on the
group stimulus space provided by the INSCAL model. The relative prefer-
ences for the dimensions can be interpreted by analyzing the projections
of the vectors on the dimensional axes,

The following interpretations were made from the preference vectors:

——Housewives have less preference for action on product oriented
issues than the other groups.

--Businessmen have less preference for action on price oriented
issues than the other subjects.

——-Students prefer actions on societal oriented issues while busi-
nessmen and housewives prefer action on consumer oriented issues.

The last of these observations is significant at the .05 level using
univariate t-tests (i. e., students prefer societal oriented issues sig-
nificantly more than housewives and businessmen) .

When tested for overall differences in preference between the three

groups (using multivariate methods) the hypothesis of overall significant
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differences between the groups was accepted at the .05 level. 1In other
words, there were overall significant differences between the groups on
the basis of preference.

While the findings listed above are interesting and may point to
true differences between the populations of students, housewives, and
businessmen, the true value of this study is in the method which it pre-
sents, If some improvements are made in data collection procedures and
in the computer programs, the method shown here can be used by marketers
to evaluate the opinions of the various populatioﬁs regarding issues
relevant to their business. These evaluations should aid the marketers

in formulating policy regarding social and consumer issues.
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CHAPTER 1

INTRODUCTION

"The buyer needs 1,000 eyes, the seller not one." (saying in a
fortune cookie) . . . (L)egally correct, but ethically dubious
marketing practices seem to have become_almost the hallmark of
our large consumer goods manufacturers.

2
"Business is more than 99.44 per cent pure. . ." (Maurice Stans)

"Yes, Virginia, a large corporation these days not only may en-

gage in social responsibility, it had damn well better try to
do so." (Paul Samuelson)3

Many different, and often conflicting, points of view have been stated
concerning the consumer and social responsibilities of marketers. Con-
fronted with the myriad of criticism, compliments, threats, orders, and
often plain noise, marketers have often attempted to respond by starting
affirmative programs, pointing out their past and present actions, and oc-
cassional "do-good" puffery.

However, any response by marketers appears to be vulnerable to three
major types of error.

-— They may react with respect to their own values and not deal with
the complaints of the critics. In the eyes of the managers, this
may be better, but it will not decrease the criticism.

~- They may react to the most vocal critics and alienate their regu-
lar customers. An illustration of this error would occur if cri-
tics spoke against the design of a product which most customers
prefer. If the company changes the design to meet the wishes of
the critical minority, it may no longer satisfy the desires of its
customers. :

-= They may react to the vocal critics and alienate the rest of society.
Like the second point, this one deals with reactions to minority
groups. However, here the effect is to alienate members of society
who affect the legal, social, and technological environments of the
organization.

To minimize the effects of these errors marketers need to use a method

of studying the perceptions of assorted social issues and obtaining



information concerning the relative importance of the different issues.
Ideally this method should be able to isolate individual differences so
that characteristics of each segment of society may be pointed out. It
is hoped that the technique presented in this study shall be one such
method.

The overall objectives of this study is to present a method for:

(1) studying the perceptions and preferences of some members of
society with regard to selected social/consumer issues of im-
portance to marketers;

(2) representing the perceptions and preferences in a manner that
facilitates study by those unfamiliar with statistical techniques;
on the basis of the representations a classification system for

these issues should be apparent;

(3) analyzing differences between specified segments of society.

Multidimensional scaling is an appropriate tool for analyzing these per-
ceptions and preferences.

Multidimensional scaling was introduced into the behavioral sciences
by a number of researchers who were concerned with determining the under-
lying patterns in empirical data and representing these patterns in scalings
using a relatively small number of dimensions. 1In marketing, multidimen-
sional scaling has been used to research the underlying attitudes of cus-
tomers about products and their relationships. To'this writer the strength
of multidimensional scaling in marketing appears to be twofold. First, it
uncovers latent dimensions without stating these dimensions prior to the
study. This property indicates the value of multidimensional scaling in
empirical research when data is desired while the restrictive assumptions
are minimized. This also leads to one of the difficulties of evaluation
of multidimensional scalings; since the dimensions are not specified before-
hand they must be interpreted afterwards, a process which is more an art

than a science.



The second strength of multidimensional scaling is in the representa-
tion it provides. The scalings produced by these techniques are appropriate
for presentations to management and others who must review the resuits be-
fore actions are implemented. These presentations may be completed without
using statistical techniques.

Once the multidimensional scaling has been prepared for this study,
further statistical analysis will be conducted to further the third objec—
tive given above. However, the reader who is ignorant of these statisti-
cal techniques should not feel restricted in understanding the study as

it fulfills either of the first two objectives.

ISSUES TO BE STUDIED

The issues to be studied are listed in Exhibit 1 - 1. These and the
other points described in this chapter are discussed in detail in later

chapters.

HYPOTHESES TO BE TESTED

The hypotheses to be tested are as follows:
Hl: Multidimensional scaling expresses some of the perceptions and
preferences of the subjects, (as compared to unidimensional

scaling).

H,: There are no statistically significant perceptual differences
between the groups.

H,: There are no statistically significant preference differences
between the groups.

It should be noted that while it is the desire of the writer to show
differences between the groups, the second and third hypotheses are stated
in terms of showing no differences between the groups. This is in accord-

ance with standard statistical conventions.



(1)
(2)
(3)
(4)
(5)
(6)
(N
(8)

(9)
(10)
(11

(12)

(13)
(14)

(15)

EXHIBIT 1 - 1

The Issues To Be Studied

Manipulation of demand by marketers

Sale of unsafe products

Unemployment which follows sales declines
Collusion among competitors to fix prices
Extravagant claims by marketers

High credit charges

Excessive advertising

Depletion of natural resources caused by the manufacture
of products

Planned obsolescence
Inadequate service after the sale
Excessive charges for service calls after the sale

Air pollution which is aggrevated by the sale of products
that are not designed to minimize pollution

Failure to provide for recycling products after their use
Water pollution in the manufacture of products

Use of children as target groups for advertisements.



GENERAL PROCEDURE

The basic procedure for the study will be the following:

(1) Develop and Pretest the questionnaire on ten or more indi-
viduals;

(2) Select three different groups of subjects;
(3) Administer the following questionnaires to members of each group:i

a) Derived Similarity Questionnaire - Each subject will be asked

to rate each of the issues on ten semantic differential scales,

b) Preference Questionnaire - Each subject will be asked to rank
all issues in order of importance;

(4) Analyze the data using the multidimensional scaling programs,
INDSCAL and PREFMAP.

These points will be briefly described in this chapter. A full discussion

is in Chapter 4.

Questionnaire Development & Pretest

A pretest will be given to at least ten subjects, chosen to include
representatives of each group. Subjects will be asked to complete a de-
rived similarity questionnaire, rating each of the issues on 25 sets of
semantic differentials. They will then be asked to rank order the 15 is-
sues.

The pretest will be used to e?aluate the questionnaire on the basis
of the subjects' comments and a factor analysis of the scores of each of
the 25 semantic differentials. Ten pairs of semantic differentials will

be selected for use in the final questionnaire.

Administration of the Questionnaire

As stated earlier, a similarity questionnaire and a preference ques-
tionnaire will be administered to each subject. The results of the derived

similarity questionnaire will be used to develop a derived similarities



distance matrix composed of the distances between.eacﬂ pair of issues for
each individual. A computer program has been developed for obtaining this
matrix.

The preference questionnaire will instruct the subjects to rank the
issues in the order of importance he assigns to the elimination of the ac-

tions (or issues).

Analysis of Perception

The study of perceptions of the issues will be conducted with the aid
of the INDSCAL multidimensional scaling program developed by Dr. J. D. Carroll
and Mrs. J. J. Chang of Bell Telephone Laboratories. The derived similarity
distances (calculated between each pair of issues for a given individual)
will be used as inputs to the program to obtain a composite representation
of the issues for all subjects and the saliences of each dimension for each
subject.

The INDSCAL program develops a representation of the issues in as

many dimensions as the user selects. It attempts to isolate the points
i
3k’

are linearly related to distances in the similarities matrix. The result-

in such a way that the distances between points for each individual, d

ant distances are given as follows:

1
T 2
i _ 2
die = Z Vie(Fye T %
t=1
where d%k = the distance between issues j and k as seen by the ith
J individual,
xjt’ X, the value of issues j, k on dimension t,
r = the number of dimensions,
th . .. . th
Vie T the weight that the 1~ individual places on the t

dimension.



Thus, there is only one overall representation provided for all subjects,
but each subject is assigned his own weight (or salience) for each of the
dimensions. The differences in perception will be studied by analyzing
these weights. Multivariate analysis of variance (MANOVA) will be used

for this analysis.

Analysis of Preference

Preferences for the issues will be studied by developing 'ideal points"
and "ideal vectors" on the scalings. The perceptual scalings and individual
preferences will be used as inputs for the PREFMAP computer program of
Carroll and Chang. The program will include four different types of analy-
sis to develop ideal points (or vectors). Ideal vectors will be used to
study differences between the groups. Again MANOVA will be used to test

for statistical differences.

SCOPE_AND LIMITATIONS

The procedure for this study should indicate the largest limitation
of this study to be the selection of the subjects. The subjects will not
be representative of larger populations; tﬁerefore the generalizability
of the study will be severely limited. The most important outcome of the
study will not be the direct results but the illustration of the use of
multidimensional scaling to indicate perceptions and preferences of so-
cial issues and to evaluate the différences in perceptions and preferences
betweei: groups of respondents.

It should also be pointed out that the scope of this study does not
include the testing of whether subjects perceive the occurrence of some
issues to be more likely than the occurrence of others. In other words,
it 1s not the intention of this writer to determine which issues the sub-

jects belileve actually occur.



PREVIEW OF '‘OTHER CHAPTERS

The chapters which follow are intended to cover in-depth the back-
ground, procedure, and results of this study.

Chapters 2 and 3 represent literature searches of social issues re-
garding marketers and multidimensional scaling. Chapter 2 reviews some
of the frameworks for categorizing the social issues which are suggested
in the literature. It is hoped that one of the by-products of this study
will be a system for categorizing these issues as the respondents perceive
them. In addition, Chapter 2 presents a discussion of each issue and a
review of previous studies involving social and consumer issues.

Chapter 3 includes an overview of a theory of data and related tech-
niques which are similar to multidimensional scaling. The theory behind
some of the multidimensional scaling techniques will be discussed with
particular attention given to the INDSCAL and PREFMAP algorithms used in
this study. Finally previous multidimensional scaling studies will be
surveyed to make the reader familiar with the level of current research
involving this technique.

Chapters 4, 5, and 6 discuss the procedure and results of the study.
Chapter 4 presents an in-depth review of the steps taken in this project;
from planning the study to conducting the analysis.

Chapter 5 presents the results of the analysis with respect to per-
ceptions. The chapter proceeds from a visual interpretation of the scalings
and their dimensions to an analysis of the differences between the groups
on the basis of their dimension saliences. The material is presented in
such a way that the reader who is unfamiliar with statistical techniques
should be able to understand the visual interpretation of the scalings

and their dimensions and a visual analysis of the dimension saliences.



The statistical analysis of dimension saliences may require a background
in univariate and multivariate statistical methods.

"Chapter 6 presents the results of the analysis with respect to pre-
ferences. Evaluation of differences between the groups will be conducted
in both visual and statistical terms. Again, the reader who is unfamiliar
with statistical methods should be able to follow the visual analysis.

Chapter 7 will review the results and evaluate the hypotheses pre-
sented in the first chapter. The implications of the study and future
research needs will also be discussed in this final chapter.

An Appendix is enclosed at the end of this report. It includes
sections on the issues and the questionnaire, the statistical tests used
and their results, and the computer programs which were designed to be

used in addition to the INDSCAL and PREFMAP routines.

CONCLUSION

The results of this study should suggest a method of categorizing
the social issues studied for the three groups selected. The differences
between the groups in perceptions and preferences should also be noted.
The generalizatility of the specific results will be severely limited
since the groups will not be chosen as representatives of larger popula-
tions. But the study should demonstrate a technique for analyzing the

attitudes towards relevant social issues for marketers.
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CHAPTER 2

THE SOCIAL ISSUES REGARDING MARKETERS

Before discussing the study presented in this project, it is neces-
sary first to discuss the background of the issues to be studied. 1In
this chapter a framework for considering the social issues will be dis-
cussed, followed by a discussion of each of the issues to be studied.
Finally, a presentation will be provided of several previous studies of

these social issues and different segments of the population.

THE DEVELOPMENT OF CONSUMERISM

The broad area of consumerism is certainly not new. Emperor Cyrus
of Persia is described as saying the Greek market was a place 'Where peo-
ple go and cheat each other under oath."! Later in the 16th Century the
maxim ''Caveat Emptor'" was stated in a horse trade: '"If he be tame and
have ben rydden upon then caveat emptor."2

In the more recent American history, consumers were active near the
turn of the century, leading to the passage of The Sherman Act, The Pure
Food and Drug Act, The Meat Inspection Act, The Clayton Act, and the
Federal Trade Commission Act. A consumer movement in the mid-1930's cul-
minated in the strengthening of the Pure Food and Drug Act and in the en-
largement of the FTC's powers.

The most recent consumer movement is generally considered to have
started in the 1960's. (Although some of the initial actions occurred in
the late 1950's.) For example, William J. Gaskill considers 1960 to be
the benchmark for consumerism and other social movements. He considers
about all events since 1960 to have influenced the movements, including

the following:
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The election of John F. Kennedy to the Presidency,

Publication of Rachel Carson's Silent Spring,

Civil Rights Act of 1964,

Riots of 1964 and 1965,

Rise of articulate minorities,

Student militancy,

The 1968 Presidential campaign,

Dramatic Government actions on consumerism,

The assassinations of John F. Kennedy, Robert F. Kennedy,
Martin Luther King, and Medger Evers,

Man's Landing on the Moon,

The Vietnam War.

Others say President Kennedy's 1962 speech to The Congress was an
early indicator of beginning consumerism. In this speech, the President
spoke of four rights of consumers. These rights are:

The right to safety--to be protected against the marketing of
goods which are hazardous to health or life.

The right to be informed--to be protected against fraudulent,
deceitful, or grossly misleading information, advertising,
labeling, or other practices, and to be given the facts he
needs to make an informed choice.

The right to choose--to be assured, whenever possible, access
to a variety of products and services at competitive prices;
and in those industries in which competition is not workable
and Government regulation is substituted, an assurance of
satisfactory quality and service at fair prices.

The right to be heard--to be assured that consumer interests
will receive full and sympathetic consideration in the formu-
lation of Government policy, and fair and expeditious treat-
ment in its administrative tribunals.

These rights have been reiterated by Presidents Johnson and Nixon.

The commonly listed causes of consumerism include inflation, increased
leisure time, rising incomes, higher educational levels, low unemployment,
active consumerist leadership (like Ralph Nader), and increase product com-
plexity. Two additional causal factors that may distinguish the environ-
ment of the present consumer movement from the 1l6th Century environment of
the horse trader are the inequality of product knowledge and the lack of

personal relationships in today's marketplace.



The buyer today is an amateur; the seller is a highly trained pro-
fessional. As Rosenthal says,

(I)n the drugstore aisle, on the auto showroom floor, and a-
cross from the cash register everywhere, the consumer must
face Madison Avenue, the whirling computer, and the motiva-
tional research psychologist. . . . Standing alone, the
Americgn consumer cannot deal with this power in the market-
place.

Philip Kotler discusses the unequal powers by listing the traditional
rights of the sellers and buyers in the U.S. economic system. The sel-
lers rights are:

Sellers have the right to introduce any product in any size

and style they wish into the marketplace so long as it is

not hazardous to personal health or safety; or, if it is,

to introduce it with the proper warnings and controls.

Sellers have the right to price the product at any level

they wish provided there is no discrimination among similar

classes of buyers.

Sellers have the right to spend any amount of money they wish

to promote the product, so long as it is not defined as unfair

competition.

Sellers have the right to formulate any message they wish a-

bout the product provided that it is not misleading or dis-

honest in content or execution.

Sellers have the right to introduce any buying incentive schemes
they wish.

The buyers rights are:

Buyers have the right not to buy a product that is offered to
them.

Buyers have the right to expect the product to be safe.
Buyers have the right to expect the product to turn out to be

essentially as represented by the seller.

CLASSTIFYING CONSUMERISM ISSUES

Organizing and classifying the issues of consumerism is difficult.

As Herrman says,
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Since the consumer movement lacks a carefully plahned program
of action, its choice of issues is largely the result of his-
torical accidents.

One classification system which can be seen in Day and Aaker is the
suggestion that consumerism issues be considered in three facets of the
relationship between consumers and businesses. These three facets are:

Protection against clear—cut abuses. This encompasses outright

fraud and deceit that are a part of the '"dark side of the mar-

ketplace," as well as dangers to health and safety from volun-
tary use of a product. . . .

Provision of adequate information. The concern here is with
the economic interests of the consumer. The question is whe-
ther the right to information goes beyond the right not to be
deceived, to include the provision of performance information
that will ensure a wise purchase. . . .

The protection of consumers against themselves and other con-
sumers. Some of the thrust behind consumerism comes from the
growing acceptance of the position that paternalism is a legi-
timate policy.8

Other classification systems can be seen in the work of Philip Kotler
and Robert J. Lavidge. Kotler says marketing criticisms fall into three
categories: Marketing's impact on society, Marketing's impact on business
competition, and Marketing's impact on consumer welfare.9 Lavidge suggests
five areas of expanding marketing opportunity and responsibility. These
are (1) consumerism, (2) the struggle of the poor for subsistence, (3)
the marketing of social and cultural services, (4) the day-to-day func-
tioning of the economy, and (5) the use and pollution of society's re-
sources.

The usefulness of these classification systems lies in the aid they
provide us in understanding the various aspects and varied issues of con-
sumerism and businesses' social responsibility. All of the classifications
were developed after the issues had been brought to the public's attention

in what might appear to be a random manner. The categories were named by
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experts with little empirical research of how the consumers or business-
men view the issues. It is hoped that this study will aid in categoriz-
ing issues as businessmen and consumers view them.

It is important to note that none of the present systems are either
always consistent or all-inclusive. Even the "experts' have difficulty
in agreeing which issues should be assigned to each of the categories.
| Hoping that the preceeding review of classification systems will aid
the reader in viewing the issues, the writer will now direct the reader's

attention to these issues.

THE ISSUES

The issues selected for analysis in this study were chosen to repre-
sent many of the issues discussed in the current literature. They can be
roughly broken down into the categories: product complaints, ecological
concerns, promotional complaints, price complaints, and production aspects.
These categories are not mutually exclusive. Actually ecological concerns
may be classified in the other four categories. The obvious category of
distribution complaints is not included.*

The 15 issues are listed in Exhibit 2 - 1. Each of these issues will
be examined by itself. To start, the issues of the category "product com—

plaints" will be discussed.

Product Complaints

Product complaints include issues concerning product safety, planned
obsolescence and poor service. The first of these, the sale of unsafe
products, is often considered to be the most clear-cut example of a con-

sumerism issue. Each year twenty million Americans are injured or killed

One possible issue under distribution complaints would be the deviant dis-
tribution system that is criticized for not serving the needs of minorities
effectively or efficiently.
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EXHIBIT 2 - 1

Issues Studied

Product Complaints

1. Sale of unsafe products,

2. Planned obsolescence,

3. 1Inadequate service after the sale,

4. Excessive charges for service calls after the sale

Ecological Concerns

5. Depletion of natural resources caused by the manufacture
of products,

6. Air pollution which is aggrevated by the sale of products
that are not designed to minimize pollution,

7. Failure to provide for recycling products after their use,
8. Water pollution in the manufacture of products,

Promotional Complaints

9. Manipulation of demand by marketers,

10. Extravagent claims by marketers,

11. Excessive advertising,

12. Use of children as target groups for advertisements,

Price Complaints

13. High credit charges,
14. Collusion among competitors to fix prices,

Production Aspects

15. TUnemployment which follows sales declines.
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in product-related accidents."llExamples of product safety complaints
range from a drug (such as thalidomide) that may cause a person to be
maimed or crippled, to the Federal law which requires buzzers to warn car
riders when their seat belts are not fastened. The drug is generally con-
sidered to be a "clear cut abuse'", as classified by Aaker and Day. How-
ever, the seat belt law is a '"protection of consumers against themselves
and others."

When dealing with the issue of product safety, the concept of reason-
able risk should be considered. Corwin Edwards defines reasonable risk in
his statement:

(P) reventable risk is not reasonable (a) when consumers do not

know it exists; or (b) when, though aware of it, consumers are

unable to estimate its frequency and severity; or (c) when con-

sumers do not know how to cope with it, and hence are likely to

incur harm unnecessarily; or (d) when risk is unnecessary in . . .

that it could be reduced or eliminated at a cost in money or in

the performance of the product that consumers would willingly

incur if they knew the facts and were given the choice.

Valid product safety complaints would be, in the opinion of the writer,
complaints about preventable, unreasonable risks.

Product safety is the basic issue that spurred much of the consumerism
activity of the 1900's and 1930's. Today its current importance can be
seen in the comments of J. W. Bishop, Jr. and H. W. Hubbard, who contend
that consumerism movements have forced and need to force industry to make
safety a primary objective.13 Present concern about product safety deals
extensively with automobiles, tires, drugs, and food products.

Planned obsolescence is the second type of product complaint considered
in this study. While it generally does not provide them with any immediate

danger, planned obsolescence is an issue of concern to many consumers, par-

ticularly those who, in times of high inflation, feel they are ''paying more"
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and "getting less." Critics of planned obsolesceqce condemn manufacturers
for intentionally designing products to be obsolete after a set time period.
The length of the time period is the critical question in this issue, since
any good manufacturer should attempt to design the parts of his products to
have approximately the same life span (otherwise some parts are overdesigned
increasing the costs and hence the price of the product).

Philip Kotler lists three types of planned obsolescence: material ob-

solescence, planned functional obsolescence, and planned style obsolescence.

Material obsolescence occurs when "manufacturers deliberately choose materi-
als and components that are subject to higher breakage, wear, rot, or cor-

rosion." TFunctional obsolescence occurs when manufacturers deliberately

withhold attractive features from products so that they may be added to
later models, and thereby encourage obsolescence of the present models.

Style obsolescence occurs when manufacturers follow a deliberate policy

"to change users" concepts of acceptable appearance to make them dissatis-

fied with their present goods."14

Service complaints are the last of the product issues considered in
this study. These complaints are familiar to many consumers and business-
men. The most frequently mentioned service complaints deal with automobiles
or appliances. Walter McQuade discusses the problems with appliances:

(T)he conking out of an appliance is likely to bring a series
of irritations for the owner. He may tinker with the machine
at first, thinking he can fix it, but almost inevitably he has
to telephone for professional assistance. Then the usual com-
plaints about servicemen begin to accumulate, ranging from
their casualness about keeping appointments to their bothersome
habit of so often not having the needed new parts on the truck.
When it is the appliance owner who is paying, the very keenest
of the complaints have to do with the cost of the repair service.
In most communities it is at least comparable to the cost of a
physician's consultation; frequently it is higher.15
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In this study two aspects of service complaints are considered: in-
adequate service (i.e., not servicing products in a reasonable period of
time, so that they work as portrayed at the time of sale) and é%cessive
service charges. Inadequate service is blamed on several factors, including
the lack of adequately trained servicemen, the alleged failure of marketers
and other businessmen to design for easy service, and the poor habits of
purchasers. The extent of the dissatisfaction with service can be seen in

the results of a 1968 survey by Better Homes and Gardens. That survey

showed that of the 84 percent of the new car owners who stated that they
followed the specified warranty requirements, approximately one-third (or
about 28% of all respondents) were only partly or not at all satisfied

with the warranty work. The survey also noted that those who did not have
complaints about warranty service were generally better educated than those

who did have complaints.16

ECOLOGICAL CONCERNS

The effects of products on the environment is of great concern to some

people. As Business Week says,

Until a decade ago, a few groups. . . and a few lone voices
were pretty much talking to themselves in decrying our de-
teriorating habitat. But now, after years of choking smog,
Torrey Canyons, Santa Barbaras, and the threat of silent
springs, an aroused public is challenging the despoilers.
With President Nixon's endorsement of environment as a major
concern, it promises to become the issue of the '70's.l7

Four ecological issues were selected for this stuﬁy. They are: (1) air
pollution caused by use of products, (2) water pollution caused by the
production of products, (3) depletion of natural resources and (4) re-
cycling. The first two issues are actually representative of four related

concerns, as shown below:
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Product Use Prpduction
Air Pollution Auto emissions Factory emissions
Water Pollution Use of Phosphate Plant Waste

Detergents Disposal

Air pollution is a major cause of some diseases now, and will get
worse if no affirmative action is taken. As William Steif says,

The air is ambient--that is, all-encompassing. . . . Man used
to consider the air infinite, but it actually is finite, amount-
ing to between five and six quadrillion tons. That amount would
seem to suffice for eternity, but many scientists now worry that
we are expelling so many poisons into the air so quickly that we
are in danger of changing its nature--in which case, "filter-
tipped people'" may become a necessity.

Product-use air pollution is generally blamed on the automobile. How-
ever the total amount of air pollution attributed to the auto is subject to
great debate. Air pollution caused by the manufacture of products is the
other major contender for the pollution of the aif. (It is interesting to
note that the automobile was originally hailed for the reduced amount of
pollution it created when compared to the horse and buggy.) Other product-
use pollution concerns water pollution. In water pollution due to product-
use, we see some of the real complexities in dealing with these problems
without complete study. William Simon Rukeyser discussed the controversy
of phosphate detergents and their replacements.

The outcry against phosphates rose to a crescendo in the first

half of 1970, and phosphate~free detergents soon began arriving

in the stores. By the middle of 1971, phosphate-~free products—-

some eighty brands in all--had clipped more than half a dozen

percentage points from the combined market share of the big

three "soapers." . . .

The heyday of the nonphosphate brands was brief, however. Last
September the Surgeon General and other federal officers cau-
tioned that some phosphate-free detergents are hazardous to
human health. Since then, sales of nonphosphate products--in
which phosphate is replaced mostly with old-fashioned washing
soda--have slid by a third.1?
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Water pollution due to production can occur in plant waste disposal.
The effects of industrial waste created by the manufacture of products
(added to municipal wastes) has caused many of the nation's rivers to be
highly polluted. The Cuyahoga River in Cleveland, Ohio, is so polluted
that it has literally burst into flames. Another river, the '"Beautiful
Ohio" sung of in the song of yesteryear now

contains hundreds, perhaps thousands, of simple and complex

pollutants. . . . Some of the substances listed can be toxic

in even small quantities. About 100 million Americans get

their drinking water from rivers and lakes that contain such

pollutants. The water usually goes through some kind of treat-

ment before people drink it, but the treatment has little ef-

fect on most of the pollutants.

The third ecological concern in the study is the depletion of natural
resources. Natural resources is becoming of greater concern with the so-
called "energy crisis.'" Earlier awareness was increased by studies by the

Club of Rome,21 the Ford Foundation funded Resources for the Future, Inc.%2

and the National Academy of Sciences Committee on Resources and Man.23 Re-
cently a U.S. Government Agency supported these reports in the 1973 Geolo—-
gical Survey.24 Much of the criticism of marketers dealing with resource
depletions is aimed at the promotion of products using the resources in

short supply. Others limit their criticisms to the wasteful use of resources
in low priority ways.

The last ecological concern included in this study deals with the
recycling of resources. Recycling is one effort that helps minimize two
ecological problems. First it reduces demand for natural resources, and
second, it reduces the amount of wastes to be disposed. This policy treats
customers as ''users" instead of "consumers'. Kenneth Boulding uses the

analogy of the Spaceship Earth. He says we must move from a '"cowboy eco-

nomy'" -- where success is determined by the amount of throughput from the
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factors of production -- to a "spaceman economy" -- whére throughput is
minimized. (Moving to a spaceman economy would also eliminate many of
the other issues discussed in this chapter. Doing this, however, might
cause additional problems which are beyond the scope of this study.)

Much of the burden of implementing a realistic recycling plan falls on
marketers who must develop a reverse distribution system carrying goods

from the homes to the factories.

Promotional Complaints

The criticisms of marketing's promotional efforts are legion. Many
of these criticisms are in-line with the comments of Milton Marcus, a
vice president of a small fashion agency, Claire Advertising. Marcus
said, '"The quality of life in a society is determined by the quality of
its culture. Ours is rotten. The advertising industry has helped create
it and is continuing to make it worse."25 Researchers who have attempted
to classify the criticisms of advertising include John A. Howard and
Spencer F. Tinkham, and Stephen A. Greyser.

Four criticisms of promotion are included in this study. They are
deceptive promotion, excessive advertising, demand creation, and child-
oriented advertising.

Deceptive promotion encompasses many practices including,

overstating the product's attributes, misrepresenting the

guarantees, falsely photographing the product's accomplish-

ments, luring the customer to the store for a bargain that

is out of stock or downgraded by the salesman, and running

rigged contests.

As Baker says,

To increase sales, most anything goes~-misrepresentation, de-

ception, lies--unless actionable. The approach is usually to

produce the hardest-selling campaign without perpetrating re-
cognizable fraud. This attitude inevitably breeds the permis-—

sible lie~-the half-truth, of which it has been said: "A
half-truth is generally the worst half.'27
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But others have different views. Levitt has persuasively presented
an argument that advertising, like poetry and art, embellishes and distorts
reality into a symbollic interpretation.

Nobody knows this better, for example, than the creators of

automobile ads. It is not the generic virtues they tout, but

more likely the car's capacity to enhance its user's status

and his access to female prey.

Whether we are aware of it or not, we in effect expect and

demand that advertising create these symbols for us to show

us what life might be, to bring the possibilities that we can-

not see before our eyes and screen out the stark reality in

which we must live. We insist, as Gilbert put it, that there

be added a "touch of artistic veri@imilitude to an otherwise

bald and unconvincing narrative."?2

Others complain of the high costs of advertising. They say the $20
Billion spent on advertising (or at least part of it) could be better
allocated to education, health care, or other social benefits. Some say
waste occurs whenever advertising is done for certain products that are
essentially commodities (such as gasoline, aspirin, coffee, sugar, fluor,
or cigarettes) because the advertising does not expand the market but
merely increases costs without providing any service. Others say promo-
tional allocations are appropriate only when they inform potential pur-
chasers of the product's attributes. As Caves says, '"At the point where
advertising departs from its function of informing and seeks to persuade
or deceive us, it tends to become a waste of resources."29

A third area of complaint is the use of child-centered advertising.
Critics say this advertising magnifies the benefits of the products, por-
trays fantasy situations where the children are endowed with marvelous
powers by use of the product, arouse otherwise dormant desires, exploit

children's suggestibility, teach vanity as a value, and understate the

costs of products and the value of money. The child who later realizes
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the misrepresentation develops a cynicism toward the entire free enterprise
system. One recent example of this criticism was the testimony of Robert
Choate, Jr., a nutrition expert to the F.T.C. Choate testified,

Our children are being deliberately sold the sponsor's

less nutritious products; our children are being counter

educated away from nutrition knowledge by being sold pro-

ducts on a non-nutritive basis.

The last area of promotional criticism is demand creation. For
example, historian Arnold Toynbee said,

"It is argued that marketing--including the kinds of new pro-

ducts introduced, the design of those products, and advertising

~-reflects public wants and tastes rather than shapes them."

I have been asked whether I believe this to be true. I do not

believe that. If advertising were just an echo of desires that

were already in the housewife's mind, it would be a superfluous

expense of time, ingenuity and money. . . . I believe it stimu-

lates consumption. . . 1

This criticism is often identified with John Kenneth Galbraith, who

states that demand is managed in order to insure that people buy what is

produced. Advertising is seen as the central tool of this management.

Price Complaints

Two price-related issues are included in this study: price-fixing
and high credi£ charges. The first of these, price-fixing is generally
recognized in three forms: formal agreements between sellers, informal
price leadership, and tacit collousion. Price-fixing is one of the is-
sues that led to the original Antitrust statutes. 1In fact, the oldest
Federal antitrust law, The Sherman Act (1890) is still used to prosecute
price-fixing under its first section. It is possible that price-fixing
is no longer considered as important as it once was because of the en-
forcement (and the threat of it) of the Sherman Act.

The second price-related issue, high credit, is included to provide

an interesting perspective with an earlier more product-oriented issue,
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high service costs. Perceptual differences between these two issues may
provide an indication of the relative differences in reactions to service
policies and price policies. It might be expected that high credit charges
would be of greater concern to "low income" customers than to those sur-

veyed in this project.

Production Aspects

Actions on many of these issues would cause increased prices (par-
ticularly with the ecological concerns) and worker layoffs. Some of the
layoffs would be short term "shifts in priorities" where workers exchange
one job and/or company for another. Actions on other issues may have long
range effects of heavy unemployment, as less workers are needed to satisfy
society's needs and desires.

The last issue, worker layoffs, is included in this study to measure
the contrast between the consumer-oriented sides of consumerism and one

possible production~oriented consequence of consumerism activities.

PREVIOUS SURVEYS

Most previous surveys of the social responsibilities of marketers has
been of two types: (1) analysis of attitudes towards specific issues (gen-
erally advertising or ecology) and (2) analysis of the perceived general

importance of consumerism.

Studies of Attitudes Toward Advertising

Some of the most complete surveys of attitudes toward advertising
have been conducted by Raymond A. Bauer and Stephen A. Greyser. In 1967
they completed a study of attitudes toward advertising which was later
published in book form. Overall the study found more people that regarded

advertising as favorable (41%) than unfavorable (14%). In studies of
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individual advertisements, Bauer and Greyser found thaf advertisements
were more likely classified as annoying if the respondent was male (28%
vs. 20% for females) or young (31% for the youngest group versus 20% for
the oldest group). There was no relation between education and the re-~
spondent classifying an advertisement as annoying.

Bauer and Greyser also reviewed previous studies of attitudes toward
advertising. It appears that there is a trend towards an increasing per-
centage of people who believe that advertising increases prices. In a
1935 survey (Universit& of Toledo) 46% believed stores could not lower
prices if they reduced advertising while 39% believed they could. In 1953
and 1961 the Field California Poll indicated the following:

%Z Agreement with statement "Advertising makes things cost more
than they would without advertising'"32

1953 1961
No 417 32%
Yes 57% 647
Don't Know 2% 47

A 1964 study by the American Association of Advertising Agencies
showed that 407% considered advertising as leading to lower prices, while
457% considered advertising as leading to higher prices.

Five of six previous studies of advertising as a hidden persuader
have indicated that a majority of people (from 59% to 81%) believe adver-
tising leads people to purchase products that they do not need.

Another study by Greyser and Reece in 1971 analyzed the attitudes
of businessmen (2700 Harvard Business Review subscribers) toward adver-
tising. It is a replication of a 1962 study by Bauer & Greyser. The
survey showed that businessmen were more critical of advertising in 1971

than in 1962, but that they still believe it is essential to business and
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is necessary for new product introductions. The businéssmen showed that
they believe overall, advertising decreases selling expenses, but they be-
lieve too much is now spent on advertising (obviously a little is good but
now there is too much). Trends from 1962 to 1971 also indicated that busi-
nessmen agree—-more strongly in 1971 than in 1962--that advertising has an
unhealthy influence on children and that advertising does not present a
true picture of the product (in 1962 a majority believed that advertising
did provide an accurate picture). Overall on most key issues, businessmen's
opinion moved 5 to 10 percentage points toward an anti-advertising position
from 1962 to 1971.33
Obviously businessmen are not alone in their fellings about advertising.
A 1972 study by the AAAA (American Association of Advertising Agencies)
showed that of some 9000 students from 177 universities and colleges, only
53% considered advertising 'believable some of the time."34 In other words,
47% did not consider advertising believable at any time!
However, a 1972 survey of 18,304 people by Daniel Starch and Staff
showed people generally believe advertising is more informative now that
it was a few years ago (61.1% of men and 64.7% of women). When Starch
asked if most advertising today tries to deceive people rather than inform
them, 47.2% of men and 43.4% of the women agreed, while 32.2% of each dis-
agreed (the remainder had no opinion). A 1971 Louis Harris poll showed
only 13% of the respondents had a great deal of confidence in advertising.
This was down from 21% in 1966.>°
However, Federal Trade Commission files indicate that only 5.7% of
all complaints to them are about advertising. Most of their complaints

concern faulty merchandise, product delivery, etc.36 (This may be logical

when one considers the relatively low threshhold level for advertising
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complaints.) And a 1971 Harvard study indicated that children at 5 years

of age are already cynical of advertising.37

Ecology and Pollution

The other area of issues on which much work has been done is ecology
and pollution. In February, 1970, Fortune38 printed the results of a
Daniel Yankelovich survey of 270 chief executives of Fortune 500 firms.
When the executives were asked,

"(W)ould you like to see (the Federal Government) step up its

regulatory activities, maintain them at the present levels or

cut them back?"

their responses were,

Step up regulatory activities 57%
Maintain regulatory activities 29%
Cut Back regulatory activities 8%
Not Sure 6%

Later the executives responded to the question,

"Should the protection of the environment be taken into con-
sideration even if it means

Should Should Not Not Sure

Inhibiting the introduction 88% 8% 47
of new products

Foregoing an increase in 847 9% 7%
production
Reducing profits 85% 9% 6%

Other studies have been conducted of consumer attitudes and buying
behavior in light of the pollution concern. One of these studies, by
Roy A. Herberger, Jr. and Dodds I. Buchanan concerned brand choice of
detergents and soft drinks with and without ecology information. In 1969,
202 housewives showed a statistically significant change of buyers inten-
tion from high phosphate detergents to low phosphate detergents when pro-

vided with information on the phosphate levels. The results for soft drinks
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were not statistically significant. This part of the study (soft drinks)
is questionable, however, since respondents would be forced to switch brands
and products (from cola to other types of soft drinks) in order to use the
more ecologically safe, returnable bottles. (In actual purchases they would
be able to purchase the returnables in the same brand.)39

In a 1970 study in California (an area well known for high amounts of
air pollution), Harold H. Kassarjian studied attitudes toward a supposedly
low pollution gasoline marketed by Standard 0il Co. of California. Kassarjian

concluded:

Consumers, in general, were willing to try the product at pre-
mium prices. They claimed to be willing to pay more for it
(with circumstantial evidence that this may have been true),
and certainly appeared to be interested in the developments
surrounding the product. . . .

In regard to the marketing correlates of air pollution, it is
apparent from this study that there is no simple segmentation
variable other than the attitude itself. Demographic variables
such as age, sex, socioeconomic status, and political party
membership do not seem to be relevant. Other variables, not
presented in this article, such as selected sociopsychological
ones, also do not discriminate between the two attitudinal
groupings. The important variable of concern to the marketer

is not related to the usual market segmentation criteria, but
rather the level of concern about the issue at hand, whether

it be nonreturnable bottles, high-phosphate detergents, aluminum
cans, or excessive use of paper bags dispensed at supermarkets.40

The Importance of Consumerism and Ecological Concerns

The Kassarjian study (and several other studies) also collected data
on what people considered to be the most serious problems facing society

today. Kassarjian's results of Los Angeles area respondents were as follows:

A

Others / Unclear / No Opinion

Air Pollution 31.4
Vietnam War 11.6
Minority Problems (Blacks) 9.9
Inflation 8.7
Population 7.0
Crime 6.6
International Affairs 1.7
Taxes 1.7

1.4

0.0

[ 3] )

1



John S. Coulson reported in 1971 of a survey of 714 men and women.

98 issues were presented to each respondent, he was asked to respond on

a 7 point scale of importance. The ten issues rated "most important"

most often were:

Narcotics and other drugs

Lack of respect for law and order
Desecration of the flag

Rising Cost of Living

Crimes of violence

Quality of medical care

Quality of education in public schools
Pollution of lakes and streams
Organized crime

Administration of justice

567%
47%
467
407
407
387%
35%
35%
35%
28%

Seven clusters (factors) were obtained by factor analysis.

and their percentages of most importance are:

Personal finances
Morality

Ecology

Consumerism

War and rumors of war
The ubiquitous "They"
The ghettos

Consumerism was made up of:

Quality of medical care
Auto safety

Food shortages
Dishonest Advertising
Consumer protection
Adequate nutrition
Truth in packaging

32%
30%
27%
25%
247,
197
17%

38%
31%
277
247
207
197%
17%

The clusters

30

Concern over consumerism was highest with the poor, poorly educated, and

oldsters.41

A survey in 1971 of state consumer agencies showed the top consumer

complaints in 1971 were:
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Autos

Advertising (misleading and deceptive)

Credit (Billing, holder-in-due-course, debt collection)

Non delivery of merchandise

Magazine and book sales

Home improvement sales

Franchises and multi-level distribution plans

Warranties and guarantees

Sales tactics.%

Consumerism is also aof significant legal concern to corporations. A
Fortune survey showed five areas of law which are of serious and widespread
concern to corporate legal officers. These are antitrust, securities and

. . . . 4
stockholder matters, consumerism, environment, and fair-employment practices. 3

If the attitudes of the youth are any indicator, the future for busi-
ness may not be any better. In 1968, Daniel Yankelovich conducted a survey
for Fortune of attitudes among college-age youth.44 Three groups of youth
were considered--those with no college, those attending a "practical college,"
~and those attending a "forerunner college," leading in the youth movement.

When asked which of several social changes they would welcome, the respon-

dents answered:

No Practical Forerunner
College College College
Less Emphasis on money 57% 53% 807%
More Emphasis on private 42% 55% 367%
enterprise
More Emphasis on the arts 42% 55% 847

When asked about the truthfulness of selected statements about business,

the subjects responded:

No Practical Forerunner
College College College

Makes a Major Contribution
to America

Very true 70% 74% 56%
Not true 77 3% 5%
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No Practical Forerunner
College College College

A Major Factor in Society

Very true 627 82% 80%

Not true 8% 5% 5%
Meaningful

Very true 497 43% 23%

Not true 8% 9% 197
Large and Overwhelming

Very true 347 447 547

Not true 20% 12% 8%
Rigid

Very true 24% 33% 36%

Not true 25% 207% 10%

Surveys have also been conducted to analyze perceptions of the causes
of consumer complaints and of the consﬁmerism movement. Monroe Peter
Friedman reported a study of 64 leaders of a 1966 consumer protest. The
leaders were asked to evaluate factoré responsible for higher supermarket

prices. The results were:l’5

Very Not No
Important Important Important Response
Advertising-food products 55% 16% 277 3%
Advertising-supermarkets 58% 30% 8% 5%
Cost of extra supermarket 847 11% 3% 2%
services
Excessive profits—farmers 0 5% 877 8%
Excessive profits-supermkts 347 347 : 27% 5%
Excessive profits-whole- 457 31% 14% 9%
salers and distributors
High wages for supermarket 6% 12% 77% 5%
workers
Devaluation of dollar due to 347 34% 287% 3%

inflationary government
spending
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A study by Ralph M. Gaedeke of business spokesmen, consumer spokes-
men, and government spokesmen indicated that perceptions differed as to
what consumerism is and what its causes are. While all groups agreed
that the scope of consumerism is broadening, businessmen did not agree
with consumer and government spokesmen who said consumerism is an attempt
to preserve the free enterprise economy by making the market work better.
The three groups were only able to agree on seven causes for consumerism
out of 28 possible causes listed. Businessmen agreed with 9 of the causes,
consumer spokesmen with 27, and government spokesmen with 21.

It is interesting to note that not a single business or govern-

ment spokesman agreed that a deterioration of business ethics

is an underlying cause of consumerism, while the majority--61
percent-—-of consumer spokesmen were of the opposite opinion.

46
Both consumer and government spokesmen agreed that more legislation is
needed on both federal and state levels. Businessmen disagreed.

Other studies have been conducted of the background of the socially
conscious consumer. W. Thomas Anderson, Jr. and William H. Cunningham
found little relation between either family income, education of the house-
hold head, or stage in the family life cycle and social consciousness of
the consumer. But they did find the following:

High Social Low Social

Variable

Occupation of the
household head

Socioeconomic
status

Age of the
household head

Alienation
Dogmatism

Conservatism

Status consciousness

Consciousness

Higher status
occupations

Above average
socioeconomic
status

Pre-middle age

Less alienated
Less dogmatic
Less conservative

Less status
conscious

Consciousness

Lower status
occupations

Average and lower
socioeconomic
status

Middle age and
older.

More alienated
More dogmatic
More conservative

More status conscious
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High Social * Low Social
Variable Consciousness Consciousness
Personal Less personally More personally
competence competent competent
Cosmopolitanism More cosmopolitan Less cosmopolitan

Jack Engledow analyzed the Consumer Reports subscriber. He found the

subscriber had greater than average purchasing power, high social status,

high education, high occupational prestige,.and highly regarded buying ex-—
pertise. While the subscribers were decidedly more favorable toward busi-
ness than others, they were also more critical of advertising. This study

and the previously mentioned study by Better Homes and Gardens, appear to

indicate that highly educated people are more careful about their purchases
and warranties than the less educated. Because they act this way and feel
that they can compete with businesses, the highly educated have better
attitudes toward business.

This chapter shows that much work has been done to conceptually evalu-
ate consumerism and to study selected issues. While work has been conducted
to uncover the importance of consumerism to people, little work has been
done to show how people perceive the relative issues of consumerism and so-
cial responsibility of businesses. It is in this area that the present
study is oriented. By using multidimensional scaling techniques, as de-
scribed in the next chapter, 1t is hoped to show the perceptions of these
issues by different groups in society. It is also intended to show the
interrelationships of the issues and the differences in perceptions between
the groups. The most important problems will be represented on the result-

ant perceptual maps with multidimensional "ideal points."
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CHAPTER 3

MULTIDIMENSIONAL SCALING

In this chapter the writer provides an understanding of multidimen-
sional scaling and its applications. The reader will find a brief over-
view of multidimensional scaling followed by a discussion of a theory of
data and different methods of gathering data. Techniques which are similar
to multidimensional scaling will then be reviewed, and the theory of some of
the multidimensional scaling algorithms presented. Then the two algorithms
which are used in this study, INDSCAL and PREFMAP, will be explained.
Finally previous multidimensional scaling studies will be surveyed to pro-

vide the reader with an understanding of the present ''state of the art."

INTRODUCTION TO MULTIDIMENSIONAL SCALING

The techniques of multidimensional scaling were originally developed
by behavioral scientists for what Shepard calls the double purpose:

(a) of somehow getting hold of whatever pattern or structure

may otherwise lie hidden in a matrix of empirical data and

(b) of representing that structure in a form that is much more

accessible to the human eye--namely, as a geometrical model or

picture.

The objects under study (whether these be stimuli, persons, or

nations) are represented by points in the spatial model in such

a way that the significant features of the data about these ob-

jects are revealed in the geometrical relations among the points.

When used in marketing, multidimensional scaling and related techniques
are designed primarily to develop spatial representations of subjects' per-
ceptions and preferences of various objects, issues, or stimuli. In this
project, multidimensional scaling will be used to illustrate the perceptions

of various social issues with respect to business and marketers, and the

preferences of the subjects for actions with respect to these issues.
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The two main elements of the resultant scalings are an attribute or
perceptual space and ideal points. The perceptual space is a map of the
stimuli as related to dimensions which reflect the subjects' perceptions
of their interrelationships. Neither the dimensions nor the configura-
tions of the perceptual space need agree with the true physical relation-
ships between the stimuli. Also, individuals may be characterized as
having an ideal stimulus in the perceptual space. This is the subjects’

ideal point, an indication of their preferences among the stimuli.

A THEORY OF DATA

Before the writer can discuss the various methods of spatial repre-
sentations of structures in data, including multidimensional scaling tech-
niques, he should present a brief review of data theory.

Clyde H. Coombs is generally credited with writing the classic book
on data theory. He suggests that all psychological data can be viewed as
an interpretation of data in which:

i. a relation exists on a pair of points (a dyad) or on a pair

of dyads;

ii. the elements of a pair of points are drawn from two distinct

sets or from one set; and

iii. the relation is either an order relation or a proximity re-

lation.? '
These three categories lead to 23 or eight separate kinds of data which
Coombs considers as four quadrants with each quadrant subdivided into halves.
This is shown in Exhibit 3 - 1.

The two forms of data that are considered most in multidimensional scal-
ing techniques are Quadrant IV a, Similarities (dominance) data and Quadrant
I a, Preference (dominance) data. It is important to realize that both of

these data forms are distances. Quadrant IV a, Similarities data considers

the relationships between two sets of distances and is generally used in



2 Sets of
Points

1 Set of
Points

EXHIBIT 3 -~ 1

Four Data Quadrants3

Pairs of Pairs of
Points Dyads
Q IT a QI a
QIIb Q Ib
Q III a Q IV a
Q III b Q IVb

Generally Accepted Labels

Quadrant
Quadrant

Quadrant
Quadrant

Quadrant
Quadrant

Quadrant
Quadrant

reference Data
roximity Data on distances

I a: P
Ib: P
II a: Single-stimulus Dominance Data
IT b: Single-stimulus Proximity Data

ITIT a: Stimulus-Comparison Dominance Data
ITI b: Stimulus-Comparison Proximity Data

IV a: Similarities Data 4
IV b: Proximity Data on Distances

40
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perceptual multidimensional scaling techniques. This form shall be referred

to as similarities or dissimilarities data. Within the class of similari-

ties data, there are two subclasses, disjoint similarities data and tonjoint
similarities data. Disjoint similarities data concerns the relationship be-
tween two distances concerning four points. As an example consider the case
where the distance from A to B is greater (or less) than the distance from

C to D. Conjoint similarities data concerns the relation between two dis-
tances concerning three points. As an example of conjoint data consider

the case where the distance from A to B is greater (or less) than the dis-
tance from A to C.

Quadrant I a, Preference (dominance) data is generally referred to as
preference data. It is used in preference (ideal point) multidimensional
scaling techniques. Preference data generally concerns three points, one
point of which must be'an "ideal point" or point of preference. An example
is the case where the distance from A to John's ideal is less than tﬁe dis-
tance from B to John's ideal. This is another way of stating that John pre-

.

fers A to B. This could be rephrased as "A dominates B with respect to

John's preference."
It is also important to make one more distinction about data types.

This distinction concerns the type of scale used, whether nominal, ordinal,
interval, or ratio. These are described by David A. Aaker:

In a nominal scale, the numbers merely label or identify objects.
The number on a football jersey is an example. One type of no-
minal variable frequently encountered in the analysis of dependence
is the 0-1 binary variable, sometimes called a dummy variable. ...
Ordinal scales are used to rank objects along certain dimensions.
There is no implication, however, that the difference between ob-
jects ranked 8 and 9 is the same as that between objects ranked 1
and 2. 1In contrast, an interval scale has a constant unit of
measurement. The difference between two numbers has the same
meaning no matter where on the scale the distance is taken. In-
terval scales do not necessarily have a unique zero. A tempera-
ture scale is a good example. A five-degree difference, in an
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intuitive sense, has the same meaning throughout the scale.
However, sixty degrees is not considered twice as (hot) as
thirty degrees, since the zero point is arbitrary. Ratio
scales are interval scales that have a unique zero. Length
and weight are examples. Clearly one foot is one third of
three feet.?

Ratio and interval scales may be referred to as metric scales; ordinal
and nominal scales are nonmetric.

Another type of scale should also be explained, the ordered metric

scale.

An ordered metric scale is one in which all possible intervals
between scale positions can be ranked. Suppose we have ordered
five objects, A, B, C, D, and E, along a continuum. _Also as-
sume that we can order all ten interpoint distances AB, AC, ...,
DE, of the five objects taken two at a time. The scale is still
a ranking or ordinal scale, but the order is on all distances
separating pairs of points. Moreover, in the limit (by adding
more and more points on the continuum whose end points are A and
E) we will obtain an interval scale.

While a single ordering of objects which differ in only one

aspect provides no basis for developing a stronger representa-

tion of the data (e.g., an interval scale), it turns out that

orderings of pairs of points (objects), or interpoint 'distances"

imply more information about the scale positions of the points

than might be first imagined.6

The reader's understanding of this may be improved if he realizes that
there are % n (n - 1) similarities between n points. Due to this large

amount of data, the ordered metric scale is used in most nonmetric multi-

dimensional scaling techniques.

TYPES OF DATA GATHERING METHODS

Many methods of gathering similarity and preference data have been
developed. Metric methods are used for metric multidimensional scaling
and (logically) nonmetric methods are used for nonmetric multidimensional
scaling. The nonmetric multidimensional scaling techniques, which develop

metric representations from nonmetric data, should be distinguished from
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"fully nonmetric" multidimensional scaling methods which use nonmetric data
to provide nonmetric scalings. 1In this paper, no fully nonmetric techniques

will be discussed.

Methods of Obtaining Similarity Data

Similarity data gathering techniques have been classified as "direct"
and "derived" methods. Direct methods require the respondents to judge
similarities themselves. These judgements are generally made only partially;
further processing is needed to develop overall similarities matrices from
the subjects' responses. Derived methods require the respondents to pro-
vide other judgements which are used to calculate the overall similarities
matrices. Generally derived methods use profile data in the form of ma-
trices of n objects as measured on m variables. Each element in the pro-
file data matrix is a measure of the value of an object with respect to one
variable.

Methods of 6btaining direct similarities judgement are generally clas-
sified as "selecting k out of n-1 items," "Ordering k out of n-1 items," or
their subsets. Sample methods of obtaining these two main types of direct
similarities judgements and their subsets are shown in Exhibit 3 - 2.

Many of the direct gathering methods supply data which is converted
into a similarities matrivay programs using the triangulization procedure
suggested by C. H. Coombs. One computer program, TRICON, has been developed
for this purpose.

Derived methods commonly develop Euclidean distance similarities ma-
trices from ratings on semantic differentials or other scales. Other tech-
niques of developing derived similarities include the use of correlations
and the use of Mahalanobis distances (developed from multiple discriminant

analysis programs). A complete discussion will be given in the next chapter
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EXHIBIT 3 - 2

Methods Of Obtaining Di

rect Similarities Judgements

Selecting k out of n~1 items. For
tho
lar

I

HYOW
HO O (=

Ordering k out of n-1 items. For

each of the following lists, select
se k objects which you believe are simi-
to the first item:

oo W o
HOW > |U
Uoawk |

each of the following lists, rank the

items in order of their similarity to the

fir

HUuOow >
Moo W

Examples of some of the subsets of

Dyads. For each of the following
similar pair:

AB
BC
BC

Triad I. In each of the following
lar to the object on the

B
A<
c
Triad II. In the following set se
pair:

st item:

c b E
A A A
B B B
D C C
E E D

these are shown below:

sets of pairs of objects, pick the most

vs. AC
vs. AC
vs. AB

sets, pick the object that is most simi-
left:

lect the most similar and least similar

//’/?

C\\\\B
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Rank Order. Order the following pairs of objects from most similar to
least similar:
AB, AC, BC
Ratings Scale. For each of the following pairs indicate the degree of

similarity in the elements of the pair by marking an ap-
propriate number on the scale:

Highly Not at all
Similar Similar
AB 1 2 3 4 5
AC 1 2 4 5
BC 1 2 3 4 5

Conditional Rank. For each object on the left, rank order the other ob-
jects in terms of similarity to that object: 1

1st 2nd

(B and C)
(A and C)
(A and B)

Subjective Grouping. Of the following seven elements, create three groups
of similar objects:

A B c D E F G
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of the method used in this study for calculating Euclidean distances from
semantic differential ratings.

Some studies have been conducted to determine the relative characteris-
tics of the different similarities gathering methods.

James R. Taylor and Thomas C. Kinnear studied six data gathering methods
for similarities: Dyads, Triad I, Triad II, Rank order, Rating Scale, and
Conditional Rank. Their results (for 14 subjects) in tabular form are
given in Exhibit 3 - 3.

Lester A. Neidell evaluated three methods: Triadic combinations (Triads
IT1), Rotating rating scales (ordering k out of n-1 items) and Semantic dif-
ferentials (derived Euclidean distances using semantic differentials).
Neidell found:

The data clearly indicate that in terms of both response rate

and quality of response, the triadic combination questionnaires

performed poorly. . . . In terms of quality of response, the

triadic combination questionnaires yielded a rate of 66.7%, the

rotating anchor points 88.7%, and the semantic differential 75%.

. . . While rotating anchor points yielded response rates ap-

proximately equal to the semantic differential, the anchor point

procedure may be effective only with n less than 10. Based on

these results and others, one might conclude that the economies

of collecting similarities data, particularly when the number of

stimuli is large, dictates the use of derived measures.

For these reasons derived techniques for obtaining similarities data
were used in this study.

Paul E. Green and Vithala R. Rao used simulated data to study the num-
ber of scales to be used in obtaining derived data. While there are many
good criticisms of their work, their statement that "Once one deals with
more than eight vectors (simulated rating scales), little improvement in

recovery is noticed,"15 provides a rough order of magnitude for selecting

the number of scales.
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EXHIBIT 3 - 3

Subjects' Evaluation and Completion Time For Each

of the Data Collection Methods

Time
(min.) Difficulty Accuracy Reaction

Rating Scale 1.8 3.2 2,1 2.7
Conditional Rank .4 2.7 . 1.9 1.9
Triad II o 5.4 2.5 1.9 2.1
Rank Order 5.9 3.9 2.1 1.6
Triad I 7.2 2.4 2.1 2.7
Dyads 21.7 3.9 2.7 2.5

The perceived difficulty of the methods was indicated by the subjects
on a 7 point scale (1 was extremely easy, 7 extremely difficult). Perceived
degree of accuracy was indicated on a 5 point scale (1 was very good through-
out, 5 very poor). Overall reaction was indicated on a 4 point scale (1 was

fun, 4 was boring).
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Methods of Obtaining Preference Data

There are three main methods of obtaining preference data. The first
is of the form of ordering k out of n stimuli (similar to the method dis-
cussed in obtaining similarity data). The second method involves using
rating scales to assign values to each stimulus. The third method involves
the treatment of the subjects' ideal points as one of the stimuli in the
similarities data gathering methods. This third method develops what will
later be referred to as an explicit ideal point.

The first method, ordering methods, involves presenting the subject
with a group of objects and asking him to select those objects which he
prefers, or to rank objects in the order of preference. The group of ob-
jects presented may be all the objects tested, or only a small sample of
them. If only some of the objects are presented at a time, it is likely
that the subject will be asked to repeat his judgements with several samples.
Indications of a subject's consistency may be obtained through the transi-
tivity of the results. This method is similar to most of the direct simi-
larities methods except the objects are ordered individually instead of
pairs of objects.

Rating scales can take several forms. Two common forms are a numeri-
cal "thermometer" scale where subjects are asked to assign degrees to each
object depending on the amount of preference, and smaller semantic differen-
tial scales (five to eleven points) with values ranging from like to dislike.
The data obtained from rating scales may be treated as either metric or non-
metric.

The third method, explicit ideal points, will be discussed later.
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Related Forms of Analysis Using Different Types of Data

At this point, before analyzing multidimensional scaling programs for
perception and preference, it may be of help to discuss some related tech-
niques that evolve from different types of data. Shepard16 considers four
major classes of analysis, based on data types. Using the terms stated in
this chapteg, these classes would be similarities data, preference data,
profile data, and conjoint measurement data.

Similarities data is used for metric and nonmetric multidimensional
scaling (as discussed elsewhere in this chapter). It is also used for
hierarchical clustering, a technique which attempts to show relationships
in clusters of varying degrees of similarity.

Preference data is used in unidimensional and multidimensional scaling
or unfolding. These scalings can be developed either with preference data
alone or with preference data and similarities data as discussed later in
this chapter.

Profile data is obtained in the form of an n X m matrix of n objects
measured on m variables. Profile data is used for classic metric factor
analysis, nonmetric factor analysis, parametric representation (methods
that develop representations which attempt to preserve the relationships
within small clusters, yet use nonlinear relationships and fewer dimensions
than factor analysis), and cluster analysis. Profile data may also be used
to develop derived similarities data for multidimensional scaling.

Conjoint measurement data is presented in the form of n X m matricies
of n levels of one variable and m levels of another variable. Each element
indicates the level of effect arising from the contribution of both variables
at their levels. Conjoint measurement is used for simple (additive) repre-
sentations such as MONANOVA (Monotone Analysis of Variance) and other tech-

niques.
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PERCEPTUAL MULTIDIMENSIONAL SCALING USING SIMILARI?IES'DATA

With this background, it is now possible to discuss the methods of
scaling used in this study. The history of perceptual multidimensional
scaling goes back to the 1930's. However, the first model for metric mul-
tidimensional scaling appears to be Torgerson's model presented in 1952.
Later in 1962 Shepard proposed the first nonmetric program for analysis of
interpoint distancesl7. Kruskal's method (M-D-SCAL) of modifying Shepard's
program appeared in 196418 and has been adopted in most nonmetric multidi-
mensional scaling programs since. Other programs have been developed by
L. Guttman and J. C. Lingoes (the Smallest Space Analysis series) and by
F. W. Young and W. S. Torgerson (TORSCA). J. D. Carroll and J. J. Chang
have developed several programs, one of which (INDSCAL) uncovers indivi-
dual differences (this program will be discussed later). Other programs
for individual differences have been developed by C. B. Horan, and

L. R. Tucker and S. Messick.

The INDSCAL Model - Individual Differences Scaling

The INDSCAL model is used in this study to analyze perceptions. In
the model, it is assumed that each subject perceives the set of stimuli in
a common set of dimensions. Each subject is allowed an individual weight
or salience on each dimension. The modified Euclidean distance between two

stimuli is then:

1
2
(1) _ S _ 2
dya = Z Ve e T i)
t=1
where: d{;) = the distance between stimuli j and k as per-
J ceived by individual i.
wit = the weight or salience of individual i for

dimension t.
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xjt’ X = values of stimuli j-and k (respectively)
on dimension t.

r = the number of dimensions.

Although there are no mathematical restrictions on the weights, Wig?
psychological theory dictates that they be between zero and one. In the
extreme case of a zero weight, the respective dimension would have no
relevance to the individual.

While nonmetric variations of the progfam are available, INDSCAL it-

self is metric. Therefore, it assumes that there is a linear (negative)

relationship between the judged similarities of the subjects and the modi-

(1)
djk .

tion of N-way tables" is used to obtain the values of W and X. As input to

fied Euclidean distances, A technique known as ''Canonical decomposi-

the canonical decomposition, scalar products between the vectors are developed

by a method suggested by Torgerson.19

Torgerson's Scalar Product Matrix

Torgerson (using previous work by G. Young and A. S. Householder) sug-

gests that a matrix B, may be developed of elements bjk’ which are the

h

scalar products of vectors from h to points j and k. The values of bjk are

computed as follows:

Pik = %hy dhk €08 Oypi
From the Cosine Law:
2 2 2 :
Ak = 9y * dhie T 29ps dni oS Oy
Therefore,
_1,.2 2 2
i = 7 (dpy F dpy = dy)
where: bjk = the scalar product of vectors from h to j and k.
dhj’ dhk’ djk = the perceived psychological distances

of the subjects.
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If it is positive semi-definite, the matrix B may be factored to ob-

tain the matrices X and Wi’ as follows:

= 1
Bi X Wi X
where: X = then X r matrix of n stimuli in r dimensions,
Wi = the r X r diagonal matrix of weights for r dimensions

for individual i,
Bi = the n X n B matrix for individual i.

In practice the poiﬁt h, which is the base point for the vector scale
products of B, is selected as the centroid of all n stimuli. Equations for
calculating the bjk from the centroid are given by Torgerson.

Another problem arises if the perceived distances are comparative

(interval) distances and not absolute (ratio) distances. In this case

the absolute distances used in calculating d,, are as follows:

jk
djk = hjk + c
where: hjk = the comparative distance provided by the subject,
c = an additive constant used to change the comparative

into absolute distances.

In the study at hand, the derived distance measures are assumed to
be absolute and no additive constants are calculated. If they are desired,
however, an option on the INDSCAL program will calculate them according to

formulae given by Torgerson.

Canonical Decomposition in INDSCAL

Once the INDSCAL model has developed the B, matrices, the Wi and X

i

matrices are calculated from the equation:

(1) _ ¢
bjk = tzl Yit ®5t Fke



53

This process is completed by canonical decomposit;on using an iterative
least squares process known as NILES (Nonlinear Iterative LEast Squares).
The program calculates m, diagonal, r X r, W matrices (m subjects and r
dimensions) and two,n X r, X matrices (n stimuli by r dimensions). Initially
random values are assigned to the two X matrices and values are calculated
for the W matrices by least squares. Then using these values for the W
matrices and the random numbers for the second X matrix, values are cal-
culated for the first X matrix. The calculated values for the W matrix
and the first X matrix are then used to calculate values for the second X
matrix. After several iterations the two X matrices are set equal and one
more iteration calculates the final values for the W matrices and the (two
equal) X matrices.

The basic similarities with other multidimensional scaling programs
can be seen when one realizes that the other programs calculate distances
in the same manner without the weights. Obviously their calculations are
made much simpler without the W matrices. In general these distance re-

lationships are:

=

r
= - p H
djk(p) kzll I ;5 p>1

which is known as the Minkowski p-metric. Some programs require p = 2,

giving the Euclidean distance relationship:

N =

Y
kzl (xgq - xjk)

2
djk

Other programs allow the p to be any value (greater than or equal to one)

selected by the user.
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The early metric multidimensional scaling programs calculate an X

matrix of stimuli from Torgerson's equation:

B = X'X

Nonmetric Multidimensional Scaling — Kruskal's Stress

Most nonmetric multidimensional scaling programs use methods based on

the "stress'" developed by J. B. Kruskal.® Stress is defined as:

1
- 2
2(d,, - 4,2
ij ij
S = >
Zdij
where: dij = the distances 1In the scaled representation,
dij = the values that minimize S subject to the requirement

that they be monotonic with the original distance
judgements.

Iterative methods are usually developed to minimize the stress, S, using

the method of steepest descent.

Other Models of Individual Differences

As stated earlier, other methods of multidimensional scaling which
evaluate individual differences have been developed by Tucker and Messick,
and by Horan. Tucker and Messick's model was the first of these (1963).
Their "points of view" analysis computes an n(n-1)/2 X N matrix of n(n-1)/2
similarity mudgements and N individuals. They ﬁse factor analysis to group
the individuals by "points of view." Some of the criticisms of this are
stated by J. Douglas Carroll:

J. Ross (Psychometrika, 1966) has criticized this procedure on

the grounds of lack of mathematical justification for the factor

analysis of subjects based on interpoint distances, while (N.)

Cliff (Psychometrika, 1968) has answered this by arguing, es-
sentially, that the factor analysis should be regarded as only
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a vehicle for clustering subjects and finding "ideal subjects.
The present author would argue that, if this is the object of
the analysis, a clustering rather than factor analgsis of the
subjects should be the first step of the analysis. 1

Horan proposed a model similar to that of INDSCAL. Horan's model as-

sumed the following relationship:

1
r 2
2 2
5@ = L Gy 2" e
v 2
by ® = L 2 A Vi)
k=1
where: d,.(g) = the distance between points j and k for individual
1 g in the scaling,
ay = the value of point i on dimension k,
wk(g) = the weight on dimension k for individual g,
bij(g) = the elements of the B matrix.

Horan's method of analysis provides an additional problem (when compared
to INDSCAL) because the axes are not unique and a method of rotation must
be determined. In Carroll's model (INDSCAL) the axes are determined uniquely

and no rotation is required.

PREFERENCE MAPPING - IDEAL POINTS

The concept of ideal points can be seen as an extension of the per-
ceptual mapping previously discussed. Consider the situation where a
respondent is asked not only to rate the similarities of n various objects,
but also to rate the similarity of his ideal object with each of the n ob-
jects. In effect the result of a scaling of these similarities is a repre-~

sentation of nt+l points, including the n objects and the ideal object.
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In the original ideal point model, the farther an object or stimulus
point is from an individual's ideal point, the less the individual likes
the object or stimulus. Levels of preference can be represented by '"iso-
preference contours,'" pictured as concentric circles (spheres or hyper-
spheres in higher dimensions) with centers at the respective ideal point.
All points on a given circle are equally preferred.

A related type of ideal point is the vector model where each subject
is represented by a vector. The preference order for an individual is
assumed to be given by the projection of stimuli onto his representative
vector. This can be seen as a special ideal point where the ideal point
is moved extremely far out.

Representatives of ideal points can be developed using three types
of data: similarities data alone, preference data alone, or similarities
and preference data together. Using similarities data alone, an explicit
ideal point formulation may be conducted using a perceptual scaling pro-
gram, as discussed above. Using preference data alone, an internal ana-
lysis can be conducted (assuming homogeneity of perception across all sub-
jects) which yields both a perceptual space and the ideal points. Results
of some internal analyses have been disappointing; the method is definitely
inferior to the external analysis discussed next.

Similarities and preference data can be analyzed together in an
external analysis where a perceptual representation is first determined
using the similarities data in a multidimensional scaling program such as
INDSCAL, TORSCA, etc. After the perceptual representation is obtained,
the resultant stimuli space is used with the preference data as inputs to
a perceptual multidimensional scaling program such as PREFMAP (to be dis-

cussed later).
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Preference analysis, in the form of unidimensional "unfolding" was
first proposed by Clyde H. Coombs. 1In this case it is assumed that the
stimuli and persons are located on a common (unidimensional) attribute
scale. The rank order of an individual's preferences is assumed to be
shown if the scale is "folded" at his ideal. The object of the technique
is to "unfold" the data so as to recover the scale of stimuli and indi-
vidual's ideal points. The technique was generalized to the multidimen-

sional case by J. F. Bennett and W. L. Hays.

PREFMAP - Preference Mapping Via a Generalization of Coomb's Unfolding

Model

Carroll and Chang's PREFMAP program performs metric or nonmetric ex-
ternal analysis of preference scalings. It provides both vector and ideal
point representations in addition to two generalized ideal point represen-
tations. Starting with the least general model first, the four preference
models available in PREFMAP are déscribed by Green and Carmone as follows:

(a) The simplest model is a vector model in which a direction

is found for each person (in the common similarities space)

whose stimulus point projections are maximally correlated with

the scale values of the manifest preference data.

(b) The second model is a straightforward Coombsian ideal

point model in which all subjects are assumed to share the

same "evaluative' space (possibly rotated and differentially

stretched from the original similarities configuration).

(¢) The third (ideal-point) model subsumes the above and also

permits idiosyncratic stretching of the axes, using as a ref-

erence the evaluative space of the average subject.

(d) The fourth (ideal-point) model is completely individualis-

tic and includes rotation and differential axis stretching for2

each subject (though within the framework of a common space).

The PREFMAP program allows for both positive and negative ideal points.
Positive ideal points (as described earlier) are ones in which the preference

for objects increases as the distance between the objects and the ideal

point declines. Negative ideal points are ones in which the preference
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decreases as the distance declines. In other words, negative ideal points
represent the "least-liked" points. In addition to positive and negative
ideal points, combinations of positive and negative points are possible
where certain dimensions are treated in a negative manner.

A technical look at the PREFMAP program is now in order. Much of
this material is adapted from "Individual Differences and Multidimensional
Scaling" by J. Douglas Carroll.23

It is simplest to discuss the metric options of PREFMAP first, then
show the modifications of the nonmetric option. In general the PREFMAP

routine attempts to match the preference distances of the subjects with

the following modified Euclidean distances of the stimuli-subject space:

1
; ] ?
d,. = w, (v, - x.)
ij =1 it7it it
where: dij = the distance from ideal point i to stimulus point j,
Vi T the preference weight applied to the tth dimension
by subject i,
Yie = the value of ideal point i as measured on dimension t,
xjt = the value of stimulus point j on dimension t.

It should be pointed out that the preference weights (or sgliences)
are not necessarily the same as the perceptual wgights of the INDSCAL
model.

The four phases of PREFMAP may be seen in a hierarchical sense, i.e.
the more simple models are special cases of the more complex models. It

is convenient to explain the most complex models first.



59

Phase I: The General Model

In the genéral model all individuals are assumed to share a common
stimuli space, but each individual is allowed to rotate the space in or-
der to choose his own '"reference axes' and then to differentially weight
each of his axes. He is then allowed to pick his own ideal point.

In this model, it is assumed that there is a matrix X, the elements
of which (xij) represent the coordinates of n stimuli in r dimensions.

Any row of X, Xj’ denotes the coordinates of the jth point. Also, the
elements sij of a data matrix S represent the preference scale values oﬁ
the jth stimulus for the ithindividual. Here it is assumed that low values
represent greater preference.

Carroll's general unfolding model assumes that the scale value, Sij’
is linearly related to the square of the Euclidean distance from the stimu-
lus to the individual's ideal point. Thus,

2
sij = ai dij + bi + eij

where a; and bi are arbitrary constants.

It is also assumed that both Xj and Yi are operated on by an ortho-

gonal transformation matrix Ti' Thus,
X* = X. T
h| j i
Y* = Y, T
i ii
and
r
2 * * 02
as. = ) w, (x. -y.)
ij t=1 it it it
* * % *
where x,_  and Y. are elements of Xj and Y, .

jt i

Carroll shows that the least squares estimators can be obtained from

the following relaﬁionships:
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la) s T X, R, X!+3B, X'+ ¢
J J R |

1j i i
- i
or 1b) sij D) 2' L (th xjt') + 2 bit X + ey
t t t
1 -1
2) Yy o= -9 B R

In equation (1) dependent variable values of sij are regressed against

the independent variables x,

e Ky (all t and t' such that t < t') and x,

jt

(all t). The resultant coefficients of x?t are estimates of r:t,. The

coefficients of th xjt' (t < t"), when divided by 2, are estimates of
i i . . .
rtt' and rt't . The coefficients of xjt are estimates of bit' The ele

.

1
ments rtt' and bit form the matrix Ri and vector Bi’ respectively. The

estimates of Y are obtained from (2).

Phase II: The Weighted Unfolding Model

Unlike the first phase, the second phase does not assume a different
orthogonal transformation for each individual. Instead the rotated model
of Phase, IT uses the rotated model of the average subject from Phase I,
if Phase I is performed first. Phase II does allow differential weighting
of dimensions according to the general distance model of Phase I.

Carroll shows that Phase II is a special case of Phase I where Ti is
restricted to be the identity transformation for all individuals. The

-

resultant estimates are obtained from the relationships:

¢

3a) s.,., =~ X, W, X'+ !
) 5 Wy Xy Bi Xj + ey

ij
- v 2 3
or : 3b) sij z tzl Vi xjt + tzl bit xjt + c;
ta) Y, = -2B, w;1
or i)y iy
it 2 °1t/Vit



61

In equations (3a) and (3b), dependent variable values of sij are re-

gressed against independent variables x?

st and xjt (all t). This differs

from the relationship (1) of Phase I because the identity transformation
'I‘i leaves Wi in its original form as a diagonal matrix. The estimates of Wi

and Bi are then used to calculate estimates of Yi by (4a) or (4b). Equation

(4) is also made simple by the diagonal form of Wi'

Phase III: The Simple Unfolding Model

Phase III is the simple unfolding model with the added provision of
restricted dimension weights of + 1. Again Phase III is a special case
of Phase I where all subjects share the same stimulus space. This space
may be rotated and differentially stretched according to the rotated and
stretched space of the average subject in Phase II, if Phase II is per-
formed first.

The weights of each individual are all essentially equal in Phase IIT,
except that the vector of weights for one individual may be the negative
of the vector of another individual's weights. In Phase III the weights
w. are independent of i and can be replaced with ut = + 1. Therefore,

it

the r X r diagonal matrix U can replace Wi in (3a) to give the following:

~ '
S5a) s,, = a; Xj U Xj + Bi i

X'+ ¢
1] J

r r
2
or 50) s,, T a, | ) uwu x; |+ ) b, x, +c
ij 1121 t it =1 it jt i
6) v, = - (b, /a u)
it 2°74it" 71 Tt

Replacing the term in the brackets (in (5b)) with a single "pseudo-inde-

pendent variable, the regression equation is solved for ay and bit'
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Equation (6) is used to calculate Vit for each individual. The weights
u, are restricted to be + 1, depending on the sign of the weights Ve
for the average subject in Phase II, if Phase II is conducted first

(otherwise they are + 1). If the estimated values for ai are negative

for some individual, it means that the pattern of saliences (the sign

of the vector of weights) is reversed for that individual.

Phase IV: The Vector Model

Phase IV conducts an analysis which finds a direction to be used
as a preference vector for each individual. 1In this case the regression
equation is:

-~ |
7) sij - gy Yi Xj + cy

where Yi is the row vector of coordinates of the unit vector onto which

the stimulus points are projected. Equation (7) 1is equivalent to the

following:
~ 1
8a) Sij e Bi Xj + cy

T
or 8b) sij >y b, Xy + e,

t=1
if

Bl = a; Yi

Using regression to solve for Bi in (8) leads to the values of Yi by the

following relationship:

1
2
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After completing all phases, values are calculated and a table is
printed of the correlation coefficients for each subject by each phase,
and corresponding F~ratios. Also printed are the F-ratios associated with
the inclusion of additional parameters calculated by computing the F-

ratios between phases.

Nonmetric PREFMAP

The nonmetric option of PREFMAP follows the general procedure of

the metric option with a few changes. As Carroll states:

N _ 2
Suppose we repla;e (the equation: sij = a dij + bi + eij)
with: §,, = d7, + e,.
ij ij ij
where: 8i5 = Mi(sij)

with Mi an arbitrary (nondecreasing) monotone function, and

furthermore interpret "sij " tomean "§,, - e,., = " with

ij ij
gij as defined above. If we could, then, solve for the vari-
ous parameters of the implied regression equations, and for
the monotone function Mi’ yielding a best least-squares fit,
24

our procedure would be fully nonmetric.
To accomplish this, PREFMAP uses the following steps:
(1) Assume values of §ij which are linearly related to Sij'

(2) Use the appropriate regression function ((1), (2), or (3)) to
predict §,, 's.
ij
(3) Using the predicted sij 's, calculate an estimate of the mono-
tone function M, by minimizing the "stress' value acc¢ording to
the procedure suggested by J. B, Kruskal. The resultant func-
tion is denoted: Mil).
< (1) (1)
(4) Compute sij Mi (Sij)' Replace s

13 with Sij'

(5) Repeat steps (2) through (4) until the process converges.

The final F-ratios are also calculated for the nonmetric option. Ob-

viously they are no longer statistically valid.
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EXAMPLES OF PREVIOUS STUDIES USING MULTIDIMENSIONAL SCALING

Having now considered some of the technical aspects of multidimen-
sional scaling programs, it is now appropriate to discuss a few examples
of their use. 1In doing this, simulated studies will be discussed first,
illustrating the ability of multidimensional scaling methods to produce
the configurations submitted, followed by discussions of studies of indi-
vidual differences. ¥inally, a quick overview will cover other studies.

Studies of simulated data have been conducted to test the abilities
of multidimensional scaling programs to reproduce predetermined structures.
Ian Spence conducted a Monte Carlo evaluation of three nonmetric multidi-
mensional scaling algorithms, Kruskal's M-D-SCAL, Guttman-Lingoes' SSA - I,
and Young-Torgerson's TORSCA-9. In studying 2160 scaling solutions, Spence
found that "differences between the solutions obtained by the algorithms
were typically so small as to be of little practical importance," and
that "deviant solutions were occasionally produced by each of the algo-
rithms, but most often by M-D-SCAL and furthermore, most frequently in
one dimension."25

Charles R. Sherman studied the basic parameters of nonmetric multi-
dimensional scalings. 1In his study, he found,

that nonmetric scaling may produce better models if (1) the

true structure is of low dimensionality, (2) the dimensionality

of recovered structure is not less than the dimensionality of

the true structure, (3) degree of error is low, and (4) the

degrees of freedom ratio is greater than about 2.5. It was

also found that (5) accurate estimation of the Minkowski con-

stant leads to a better model only if the dimensionality has

been properly estimated.

Lester A. Neidell rank ordered the 105 (road mileage) distances be-

tween 15 U.S. cities and used this nonmetric data in Young and Torgerson's

TORSCA. He found that errors due to the differences between road mileages
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and actual straight-line distances caused some of the cities to be slightly
"out of place." (However, it appears the nonmetric TORSCA program did a
better job of correctly assigning the location of Houston than did the
experimenter in drawing his own map.) Nevertheless, the general structure
was still preserved.27

Other studies in recovering the forms of alphabetic letters in per-
ceptual and preference programs, have been conducted by Green and Carmone.28
A similar study by the writer with nine points forming a letter 'A' pro-
duced accurate perceptual results with the INDSCAL program, but produced
many errors with the PREFMAP program. The number of points was probably
too small for the nonmetric PREFMAP option.

Studies of individual differences have been conducted using the INDSCAL
model, Tucker and Messick's point of view model, and various preference
programs. Ronald E. Turner and Dennis H. Gensch studied differences in
the perceptions of products among salesmen and management using INDSCAL,
Tucker and Messick's points of view model, and PREFMAP. They found simi-
larities within the group of salesmen but great differences between the
manaéers.29

Carroll and Chang used INDSCAL to reanalyze color data that had been
previously studied by other researchers. The INDSCAL model determined
that certain subjects were color blind and unable to see certain types
of color.30

Wish, Deutsch, and Brener used INDSCAL to evaluate the perceived
similarity of nations by foreign students at Columbia University. The
results were analyzed with respect to political statements of the stu-

dents.31



66

Vithala R. Rao analyzed subjects' perceptions of razor blades and
electric shavers with INDSCAL. He compared the saliences of perceived
quality and another dimension with subjects' product knowledge andiprice
information.32

Tucker and Messick first used their points of view model to model and
examine political judgement data.33 It was later used by Landis, Silver,
Jones, and Messick to evaluate the viewpoints of problem similarity of 51
air traffic controllers. It was found that the perceptions could be
grouped by training and competency level of the controller. Those groups
of greater proficiency tended to view the stimuli in terms of the responses
required for air-traffic control; other viewed the stimuli in terms of
physical characteristics.34

Other studies of individual differences have been conducted in mar-
ket segmentation studies. Volney Stefflre's work35 in market structure
is well known in this area. Norman L. Barnett used Stefflre's market
structure analysis to develop effective advertising for new products.36
Frank, Massy, and Wind also discuss the use of multidimensional scaling

in market segmentation in their book Market Segmentation.37

Richard M. Johnson uses multidimensional scaling to analyze segments in
38
the Chicago beer market.
Probably the most comprehensive study of one set of data using mul-
tidimensional scaling was conducted by Green and Rao in their book Applied
Multidimensional Scaling. They studied the perceptions and preferences of
21 Wharton School M.B.A. students and their wives (a total of 42 respon-
dents) towards 15 breakfast food items. Their analysis includes several

different multidimensional scaling models and computer programs applied

to both direct and derived similarities and preference data. Other studies
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by Paul Green and his associates include perceptions of 17 automobile
brand names,39 a comparison of perceptual mappings of advertisements and
magazines,40 and an example of the use of correlation coefficients as in-
puts to multidimensional scaling programs.41 Vithala R. Rao has also
separately used brand choice, price/quality models to interpret multidi-
mensional scaling results of the INDSCAL and PREFMAP programs.42

Other multidimensional scaling studies include the following:

-— Perceptions of Words by Rapoport and Fillenbaum,43

-—- Analysis of the perceptions of 60 occupations by Burton,44

-- Perceptions of diseases by Mexican-Americans and native (European)
Americans,

—— Perceived personality trait relationships by Rosenberg,46

—— Perceptions of candidates in the 1968 Presidential election and
electoral substitution,

—— Another study of the 1968 Presidential candidates and voter seg-
ments,

—— Similarities and preferences of colors,49

-- Structure of personality impressions with Kruskal's multidimen-
sional scaling model,

—— Multidimensional mapping of colors and a comparison with the theo-
retical "Munsell" scale,

-~ Limitations of information processing through analysis of subjects
who scaled a sample of random polygons under 15 different task
conditions.>?2

It can be seen that the techniques of multidimensional scaling have

been used for many different purposes. It can also be noted that the tech-
niques are in that stage of development when many different models and pro-
grams perform similar, yet slightly different, functions. A basic overall
model is still to be developed.

With the background in the social issues affecting marketers, which

was presented in Chapter 2, and the overview of the theory, models, and
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experience of those using multidimensional scaling, which was presented in
this chapter, the reader should now be able to follow the development of

this project as presented in the next chapter.
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CHAPTER 4

THE PROCEDURE OF THE STUDY

With the background of the preceeding two chapters, the reader should
be able to understand the procedure for the development of the project.

This procedure is basically to:

Determine the issues to be studied,

Design and pretest a questionnaire,

Select the subjects and administer the questionnaire,

Decide to use the programs INDSCAL and PREFMAP,

Develop the data in forms that can be submitted to the programs,
Select the representations to be used and interpret them,

Examine differences between the groups on the basis of perceptions
and preferences.

While the decision to use the programs INDSCAL and PREFMAP is listed
fourth in this discussion, it should be obvious that this and other deci-
sions were necessary before the others wefe finalized. At this point
the writer will merely note that the techniques of multidimensional
scaling were chosen because the project centered around the analysis of
perceptions and preferences and the presentation of them in an under-

standable form.

Selection of Issues

As indicated in Chapter 2, most of the issues were selected to repre-
sent the issues discussed in the literature. Consideration was also given

to the following factors:
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-— The issues should be appropriate to all possible groups. (It is
for this reason that the issue of deviant distribution systems
was avoided.)

-- The range of the issues should be broad enough to show the entire
field of consumerism and social issues regarding business.

—— The issues should be narrow enough to provide a meaningful repre-
sentation on all issues (previous researchers have noted that the

dimensions will not be appropriate to analyze closely related
stimuli if other stimuli are not closely related).

The decision to use 15 issues was partially influenced by Shepard's finding

that 15 points were adequate for nonmetric multidimensional scaling.

Questionnaire Development and Pretest

The original plans of the researcher were to use nonmetric methods
of direct similarity judgements. However, these were changed because of
the belief that it would be extremely difficult for many subjects to
judge the relative similarity of abstract issues. In place of the direct
similarity judgements, derived similarities were obtained with ten sets
of semantic differentials. The decision to use ten scales (and not five
or twenty) was made considering two factors: (1) as the number of scales
used increases the time required of respondents, and hence their fatigue,
also increases, and (2) as the number of scales increases the likelihood
that the derived distances accurately represent the actual distances also
increases. The findings of Paul E. Green and Vithala R. Rao (as discussed
in Chapter 3) that eight scales are adequate also influenced the choice of
ten scales. Because of the extremely hypothetical nature of their data
these findings were considered by the writer to establish a minimum number

of scales.
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To develop the ten scales, over 25 bipolar pairs of words were evalu-
ated. The pairs were developed by (1) considering scales used in previous
research, and (2) asking associates and advisors to suggest scales. Once
the initial bipolar scales were devéloped, 25 pairs were selected for fur-
ther testing. 1In selecting these scales, attempts were made to retain as
many different factors of the original scales as possible, including the
three factors of Osgood: Evaluative, Potency, and Activity. These 25
scales are given in the Appendix.

A pretest was then conducted on 18 subjects using the 15 issues and
25 scales. The pretest subjects were selected to include those who would
represent the subjects of the full study. The members included students
in a graduate marketing class (studying social issues) and friends and
acquaintences of the researcher and his associates. Subjects were asked
which scales they tho;ght allowed them to indicate the differences between
the issues. In addition to the subjects' comments, the scales were factor
analyzed and the standard deviations were calculated. The standard devia-
tions were used under the assumption that subjects would vary their ratings
more'on scales that were meaningful than on scales that they considered
useless. Those scales on which subjects varied their ratings would cor-
respondingly have higher standard deviations.

Factor analysis was used to indicate which scales tend to indicate
independent factors. Four types of factor analysis were used: varimax
rotation of ten factors (using the Biomed BMDO3M program), equimax rota-
tion of ten factors (using the SPSS, Statistical Package for the Social
Sciences, program), equimax rotation of five factors (with eigenvalues
greater than 1.0, using SPSS), and oblique rotation of five factors (using

SPSS). Overall, the same general set of factors was obtained in each of
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the programs. Bipolar scales representative of the factors were included
in the final ten scales.

In addition to aiding the development of the questionnaire, the pre-
test also showed an apparent need for a fairly high level of intelligence
or education in the subjects to allow them to complete the questionnaire.
A few respondents had great difficulty in completing the questionnaire.
On the basis of past knowledge of these respondents, the person adminis-
tering the pretest classified these individuals as less intelligent and
less educated than the other respondents. The main reason for their pro-

blems appears to be the abstract nature of the issues.

Group Selection

Original plans called for three groups of respondents--one group of
businessmen, one group of average consumers, and one group of consumerists.
The consumerists would be defined by the fact that they regularly met to
discuss consumerist activities. The consumers were to be défined by the
fact that they regularly met for other purposes than to discuss consumer-
ist activities. No group of willing and available consumerists were found.
A group of undergraduate students were used in their place.

The following groups were used:

19 Housewives, members of a local Jewish woman's group, (only 18
completed the preference questionnaire),

25 Industrial Businessmen, working in management level positions for
a national engineering-construction firm,

3 Retail Businessmen, working in management level positions for a
chain store doing business in Houston,

23 Undergraduate Students, attending the first day's class of an in-
troductory marketing course.
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Of necessity, there were differences in the administration of the
questionnaire to the groups. The housewives were given the questionnaire
during a meeting at their synagogue. A contribution was given to their
sisterhood in consideration of their participation. The students and in-
dustrial businessmen were given the questionnaire at the University of
Houston. The students were attending the first day of classes for the
summer semester. The industrial businessmen were attending a series of
classes at the Management Development Center at the University. Neither
group was paid for their efforts, The group of retail businessmen adminis-
tered their own questionnaires individually. Obvious biases may be attri-
buted to the differences in administration of the questionnaire, but the
effects of these were believed to be minimal due to the use of calculated
distances between the issues. Completion times ranged from 20 to 45 minutes.
Approximately equal time variances were experienced by all groups, although

the students were slightly faster than the other groups.

Presentation of the Issues and Semantic Differentials

. Since the distances between issues is calculated by comparing the
scores of the issues in each of the bipolar scales, the researcher de-
sired to maintain continuity of judgement on each scale. Accordingly,
each scale was presented by itself and respondents were asked to judge
all issues on the scale before continuing to the next scale. (The reader
may see an example in the sample questionnaire in the Appendix.) The or-
der of presentation of the scales was randomized by randomly collating the
questionnaires. For each bipolar scale, the order of the issues was se-

« lected using tables of random numbers.
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Obtaining Preference Data

The preference judgements were obtained by asking the subjects to
rank the issues in the order that they would like to have them eliminated,
most important first. The precise instructions are shown in the sample
questionnaire in the Appendix. Two lists of issues were used in present-
ing them for preference judgements. The lists differed only in the order
the issues were presented. Each questionnaire included one of these two

lists.

Other Questions on the Questionnaire

To provide information for additional analysis and to uncover dif-
ferences between the groups, several questions were added to the final
questionnaires. As illustrated in the sample questionnaire attached in
the Appendix, these qﬁestions ask the subjects to:

Select the '"three most important issues in society today,"

Broadly describe their occupation and years on the job,

‘Staté their last year of formal education,

Indicate whether they subscribed to any of the magazines, Consumer
Reports, Consumer Bulletin, and Money,

Mark their proper age classification,

Indicate whether they have any children between the ages of 15 and
25,

Mark their correct income classification.

Subjects were allowed to skip any question that they considered to be
too personal. Accordingly, two housewives did not mark their income classi-
fication. Subjects were also asked to select the four most important is-
sues in society instead of the three most important issues; five subjects
marked only three issues. The meaning of the question about the last year

of formal education is ambiguous, the question was therefore skipped in the
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analysis. The meaning of the question about family income was also am-
biguous for the students, therefore; their responses are not included here.
The results of these questions are summarized in Exhibit 4 - 1.

By analyzing the responses to the '"three most important issues in
society today" question, it can be seen that the housewives considered the
wars in Southeast Asia and the Middle East to be more important (and eco-
logy to be less important) than the other groups. The students apparently
consider drugs and morals to be less important but population control to
be more of a problem than the other groups. Businessmen were generally
between the extremes of the housewives and students in their responses.
The importance of the wars to the housewives may be explained by their
interest (and presumably their synagogue's interest) in the fate of Israel
in the Middle East. Also the higher importance given to the concern for
population control by the students indicates that, of these three samples,
the concern for population and birth control is strongest in the age group
that is of child-bearing age.

The answers to the other questions provide no insights by themselves.

They'will be used in analyzing perceptions and preferences.

Selection of INDSCAL and PREFMAP

As stated earlier, multidimensional scaling was considered an appro-
priate group of techniques for consideration. Among the many multidimen-
sional scaling algorithms, the perceptual scaling program INDSCAL was
chosen for its superior ability to analyze differences in individual per-
ceptions. Consideration was given to the writings of a few previous re-
searchers1 who noted that the INDSCAL program may lead to the consideration

of representations in more dimensions than desired (due to its consideration



EXHIBIT 4 ~ 1

SUMMARY OF RESULTS OF SUPPLEMENTARY QUESTIONS

Top Three Issues In Society Today

1 2 3 4 5 6 . 7 8 9
WARS DRUGS INFLATION  MORALS CONSUMERISM  ARMS RACE PRODUCTIVITY ECOLOGY Z.P.G. TOTAL
Housewives 13 13 10 11 2 0 0 7 1 19
697% 697% 537% 58% 11% 37% 5%
Industrial
Businessmen 7 13 13 11 5 2 2 16 6 25
28% 52% 52% 447 207 8% 8% 647 247
Retail .
Business 1 2 1 2 0 0 0 2 1 3
33% 67% 337% 677% 67% 337
Students 7 9 14 3 3 4 1 18 13 24
297% 38% 58% 13% 13% 17% 4% 75% 547
Total 28 37 38 27 10 6 3 43 21 71
39% 52% 547 38% 14% 8% 47 617% 30%
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Housewives

Industrial
Businessmen
B

Retail

Business

Students

Total

EXHIBIT 4 - 1

(Cont.)
Magazine Subscriptions Age
Consumer Consumer Number of Number of
Reports Bulletin Money Respondents 20-29 30-39 40-49 50+ Respondents
5 0 1 18 0 10 6 2 18
28% 6% 56% 33% 11%
7 1 2 25 2 10 8 5 25
28% 47 8% 8% 40% 327 207
2 0 0 3 0 0 3 0 3
67% 100%
4 2 1 23 22 1 0 0 23
17% 9% 47 96% 47
18 3 4 69 24 21 17 7 69
26% 4.47% 5.8% 35% 30% 25% 107

18



Housewilves

Industrial
Businessmen

Retail
Businessmen

Students

Total

Total, Not
Including
Students

Children
(Age 15-25)
Yes No
10 8
567% 447

8 17
32% 68%

2 1
67% 33%

0 23
20 49
297 71%
20 26

437%

57%

EXHIBIT 4 - 1

(Cont.)

Summary Of Results Of Supplementary Questions

Income (Annual Estimate)

$5000 $5,000- $10,000- $15,000- $25,000 No
or less $10,000 $15,000 525,000 Or more Response Totals
0 0 4 2 10 2 18
22% 11% 56% 117
0 0 1 18 6 0 25
47 72% 247,
0 0 0 0 3 0 3
100%
Ambiguous Responses
0 0 5 20 19 2 46

117 437% 417

Z8
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of each individual subject), but this disadvantage waé considered to be
minor compared fo the program's ability to analyze individuals' differences.

The algorithm PREFMAP was chosen because it allows the researcher to
analyze several models, from very general to fairly restrictive. Further
consideration was given to the favorable reception given both programs in
the literature.

The writer was fortunate to have Bell Telephone Laboratories provide
these programs at no cost. Iﬁ providing these programs, Bell Labs stipu-
lated that the source listing and instructions not be communicated to
others.2 The writer intends to follow this stipulation in all areas where

the information is not regularly available in other sources.

Preparation of the Data for Submission to the Multidimensional Scaling

Programs

In order to use the multidimensional scaling programs the following

input data were needed:

For INDSCAL:

Similarities or dissimilarities matrices composed of indications of

the perceived distance between each pair of issues for each indivi-

dual.

For PREFMAP:

A group stimulus space, and

The rank order of preferences for each individual.
The perceived distances were in the form of Euclidean diétances; the group
stimulus space was the perceptual representation from the INDSCAL algorithm;
and the rank order preferences were obtained directly from the subjects.

The Euclidean distances were calculated from the standard ratings for

each issue. The ordering of the scales and issues in a common order (instead
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of the random orders as administered), the calculations of the standardized
scores, and the derivation of Euclidean distances were computed by DREAD,
as illustrated in the Appendix. DREAD also ordered the preference fankings
in the common order (instead of the two orders as presented to the respon-

dents) .

Preliminary Perceptual Data Analysis

Although the results of the data analysis will be presented in the
next chapter, the procedure for the analysis and the decisions made in
the analysis will be discussed here. After the Euclidean distances were
obtained, the INDSCAL program was used to analyze perceptions. To reduce
computer time, an initial configuration was used. This initial configura-
tion was obtained from analysis of the first two groups. Since the time
required per iteration appears.to increase linearly with the number of
subjects, and the number of iterations needed also increases, the use of
small samples of large groups to obtain initial configurations appears,
to the writer, to decrease the overall amount of computer time needed.
While the authors of the INDSCAL program (Carroll and Chang) state that
15 - 20 iterations are usually sufficient, this writer chose a maximum of
25 iterations to assure convergence. Scalings of one through seven dimen-
sions were developed. v

The INDSCAL program computes the higher dimensional scalings first,
then using the higher dimensional scalings as initial configurations, com-
putes the lower dimensional scalings. All scalings were completed in less
than 25 iterations with the exception of the five and seven dimensional
scalings. These were extended for another 25 iterations; the five dimen-
sional scaling stopped before completing the additional 25 iterations; but

the seven dimensional scaling still had not converged after the second run.



85

Selection of the Number of Dimensions to Use In the Analysis

The selection of the number of dimensions to use in the analysis in-
volved a choice between the seven resultant configurations. Criteria used
included the following:

Evaluation of correlations between the scalar product matrices and
the estimated data,

Interpretability of the results,

Evaluation of the dimension weights to determine if certain dimensions
were salient to only a few respondents.

The correlations for the scalings of 15 stimuli are given in Exhibit
4 - 2. 1In examining the correlations the researcher attempted to select
a scaling such that there was not significantly more variance (as indicated
by the correlation coefficients) accounted by the scaling with one more
dimension. The procedure for this involved exaﬁining the changes in cor-
relations between the scalings (i.e., between the scaling for one dimen-
sions and that for two dimensions, between the scaling for two dimensions
and thap for three dimensions, etc.) in the conventional manner used in
regression analysis.

In the examination of the correlation coefficients, it was determined
that scalings of three, four, and five dimensions were candidates for con-
sideration. For each of these scalings all the resultant dimensions were
readily interpretable with the exception of one of the dimensions for the
five dimensional scaling. Also, all dimensions were salient to many re—
spondents with the exception of that dimension of the five dimensional
scaling which was not readily interpretable. The four dimensional scaling
was therefore chosen.

As stated earlier previous researchers have said that the stimulus

points in multidimensional scaling should all be relatively homogeneous.



Correlation Between Estimated Scalar Products &

EXHIBIT 4 - 2

Calculated Scalar Products For Each Scaling of 15 Issues

Number of R, Correlatign 2 9 2 Average
Dimensions Between Y & Y R 1l - R AR Subject R
7 0.707 0.500 0.500 0.788
0.038
6 0.680 0.462 0.538 0.669
0.024
5 0.662 0.438 0.562 0.653
0.043
4 0.629 0.395 0.605 0.614
0.046
3 0.591 0.349 0.651 0.575
0.076
2 0.522 0.273 0.727 0.498
0.113
1 0.400 0.160 0.840 0.365
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If some of the issues are not homogeneous it is likely that the dimensions
chosen may not accurately represent the perceptual relationships between
the stimulus points. Accordingly the INDSCAL program was also run for
only 14 issues--eliminating the issue of workers' layoffs. In this case
the correlations (for 14 issues) are given in Exhibit 4 - 3.

In the case of 14 stimuli, the three dimensional scaling was chosen,
using similar reasoning to that used to choose the four dimensional scaling
for 15 stimuli.

The three dimensions of the 14 stimuli scaling closely match three
of the four dimensions of the 15 stimuli scaling. The fourth dimension
mainly accounts for the difference between the layoff issue and the other

issues.

Examination of the Perceptual Results

In examining the results of the four dimensional scaling for 15 is-
sues, the first step was to analyze the group stimulus space and inter-
pret the perceptual dimensions. This was conducted visually and therefore,
is subject to other interpretations. The results reported in Chapfer 5
appear (to the writer) to be extremely logical.

To uncover differences between the groups, the perceptual saliences
or weights of the INDSCAL model were examined. To determine the types of
differences that might exist, visual analysis of the saliences was first
conducted. The means were then examined using a profile analysis chart
and traditional unidimensional statistical tests on each dimension. Ana-
lysis of significant overall differences between the groups was conducted
by means of multivariate analysis of variance and the related test of

equality of covariance matrices.



Correlation Between Estimated Scalar Products &

EXHIBIT 4 - 3

Calculated Scalar Products For Each Scaling of 14 Issues

Number of R, Correlatign 2 2 2 Average
Dimensions Between Y & Y R l1-R AR Subject R
7 0.717 0.514 0.486 0.710
0.035
6 0.692 0.479 0.521 0.684
0.044
5 0.659 0.435 0.565 0.645
0.041
4 0.628 0.394 0.606 0.611
0.045
3 0.591 0.349 0.651 0.573
0.059
2 0.539 0.290 0.710 0.519
0.103
1 0.433 0.187 0.813 0.402
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The weights were also analyzed visually for differences between groups,
differences between age classifications, differences between income classi-
fications, and differences due to having older children. The plotting sub-
routine of the INDSCAL program was modified to provide scalings of the
weights for these analyses.

The writer expects that the reader who is unfamiliar with statistical
methods will be able to follow the visual analysis of the group stimulus
space, the interpretations of the dimensions, and the visual analyses of

the perceptual saliences.

Preliminary Preference Data Analysis

In analyzing preferences, the PREFMAP program was used in the metric
option for all four phases and in the nonmetric option for phases II - IV.
By using the metric option for all phases it was possible to statistically
evaluate the differences between the phases and thereby select a phase.
Once a phase was selected, the nonmetric option for that phase was used
for further study. Since the PREFMAP program is designed to analyze up
to 50 individual preferences, the subjects were split and two runs con-
ducted of the PREFMAP program. To better understand the differences be-
tween the phases, the reader may want to refer to the discussion of PREFMAP
in Chapter 3.

Exhibit 4 - 4 provides the reader with the correlations of the aver-
age subject correlation and F-ratios for each of the four phases and the
F-ratios for the average subject between the phases. The number of indi-
vidual subjects who have significant F-ratios is also listed. Significance
implies that there is a significant difference between the phases and,

therefore, that the more general phase (lower phase number) is desired.



90

For the four dimensional scaling, the metric scalings indicate the
simple ideal point model of phase III to be appropriate and the vector
model of phase IV to be sufficient. Because the vector model provides
better comparisons between individuals and groups, and appears to be ade-
quate, it will be used in this analysis. The relative preferences of the
three groups were compared by examining the direction cosines of the ideal
vectors for each individual with respect to each dimension (using the non-
metric option). Again, visual examination of differences is followed by
multivariate analysis of variance to test for differences between the
groups. Less sophisticated comparisons are used to study the differences.
on each dimension.

This study proceded from decisions on the use of multidimensional
scaling and the selection of fifteen issues to an evaluation of differences
between groups based on their perceptions and preéferences. While it should
be obvious to the reader that the groups cannot be called completely repre-
sentative of larger populations, he should also note that with representa-
tive samples, this procedure can be used to determine perceptions and
preferences from largér populations. The results of this analysis will

be discussed in the next two chapters.



EXHIBIT 4 - 4

Comparisons Of The Correlations and F-Ratios

Of The Four Phases Of PREFMAP (Metric Option)

Correlation (Phase)

F-Ratio (Phase)
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R(1) R(2) R(3) R4 F(1) F(2) F(3) F(4)
Average Subject
Run 1 .9400 .9400 .9400 .9022 13.66 18.98 27.83 26.27
Run 2 «9541 .9541 .9541 .9016 18.25 25.35 37.19 26.07
Degrees of Freedom
5,9 4,10 3,11 2,12
Table F-Ratios
95% 3.48 3.48 3.59 3.89
99% 6.06 5.99 6.22 6.93
Number of Subjects Significant
95% 28 25 35 30
99% 9 10 16 16
F-Ratio (Between Phases)
F(1-2) F(1-3) F(1-4) F(2~-3) F(2-4) F(3-4)
Average Subject
Run 1 0.0 0.0 1.79 0.0 2.99 6.57
Run 2 0.0 0.0 3.25 0.0 5.42 11.93
Degrees of Freedom
1,9 2,9 3,9 1,10 2,10 1,11
Table F-Ratios
957% 5.12 4,26 3.86 4.96 4.10 3.71
997% 10.56 8.02 6.99 10.04 7.56 9.65
Number of Subjects Significant
95% 5 5 10 3 10 15
99% 2 2 1 0 1 2

Total Number of Subjects: 69
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EXHIBIT 4 - 4 (cont.)

Note: Average subject value denotes the value given to a hypo-
thetical "average' subject for each group of calculations.
Since the data was split, and run twice, there are two
average subjects.

The values were considered to be significant for a subject if they exceeded
the Table F-ratios. These may be interpreted as rejecting the following

hypotheses:
(For a given phase) H : The results could be caused by error alone.

(Between phases) H : There is a significant difference between the
phases.
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CHAPTER 5

ANALYSIS OF PERCEPTIONS

Analysis of perception will initially cover a discussion of the group
stimulus space (perceptual) in four dimensions for the 15 issues, and in
three dimensions for 14 issues (not including the layoff issue). Atten-
tion will then be devoted to analyzing differences in perception as in-
dicated by the dimension weights or saliences. Differences in perception

will be related to group membership and demographic variables.

VISUAL ANATYSIS OF THE FOUR DIMENSIONAL STIMULUS SPACE FOR 15 ISSUES

In a visual examination of the four dimensional scaling for 15 issues
the dimensions appear as given below. (It is suggested that the reader
analyze these scalings as they appear in Exhibits 5 - 1 and 5 - 2., The
key is Exhibit 5 - 3.)

Dimension 1. This dimension is dominated by the layoff issue, at the

negative end of the scale. Possibly this scale could be labeled as

"Production oriented--Marketing oriented,'" but caution should be taken

against analyzing differences between the "marketing oriented” issues

on the basis of this dimension alone.

Dimension 2. This dimension appears to range from product oriented

issues (on the negative side) to price and promotional oriented issues.

Further analysis of this dimension will be undertaken later.

Dimension 3. The third dimension ranges from promotional oriented
issues to product and price issues.

Dimension 4. The fourth dimension runs from societal-oriented issues
to consumer-oriented issues.

Because of the apparent similarities of dimensions 2 and 3, further
analysis is necessary to provide insights into their differences. When
.these two dimensions are plotted against each other, (Exhibit 5 - 4), it

would be expected that the promotional issues appear in the (+, -) quadrant,



95

product issues in the (-, +) quadrant, and price issués in the (+, +)
quadrant. If the classification system developed for these two dimensions
is used, the following categories would result:

Product Oriented Issues.

Water Pollution caused by production of products,
Failure to design products to be recyclable,

Air Pollution caused by products in normal use,
Promotion of products using scarce natural resources,
Failure to design products for safety in extreme uses,
Inadequate service after sale,

Planned obsolescence.

Price Oriented Issues.

Excessive charges for service,
Excessive charges for credit,
Price-fixing.

Promotional Oriented Issues.

Extravagant claims,

Excessive advertising leading to high prices,
Demand creation,

Child oriented advertising.

It is interesting to note that all ecology issues (the first four
product oriented issues) form one cluster in the product category, even
though some were phrased as promotional issues. It may also be observed
that Inadeduate Safety Testing and Inadequate Service fall together in
what might be called an "Inadequate Product Design" cluster. This cluster
is also close to the issues of Planned Qbsolescence and‘High Service Char-
ges. Planned Obsolescence is the one product issue which is seen as
closest to a promotional or price issue.

Among the price issues, High Service Charges is the most product ori-
ented, and price fixing is seen as the most promotionally oriented issue.
.The latter may be explained by a vague cluster called "Consumer Control

and Manipulation," including Price Fixing, Extravagant Claims, Demand

Creation, and Excessive Advertising leading to High Prices.



EXHIBIT 5 - 1
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Dimension 1 Vs. Dimension 2 In Four Dimensional Perceptual Scaling

PRICE & PROMO

e Price Fix
e3Credit

$ Services eDemand Creation

oChild Adv.

e Extrav. Claims

e Layoffs

PRODUCTION ORIENTED

Recycle

v
Planned Obs.
Inadequate Service

:Poor Safety Testing

e Promo. Natural Res.

o Air Poln.

e Water Poln.

PRODUCT



EXHIBIT 5 - 2
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Dimension 3 Vs. Dimension 4 In Four Dimensional Perceptual Scaling

Extrav. Claims e

CONSUMER

¢ Inadequate Service

Poor Safety Testing ee$ Service

® Planned Obs.

S Credit
e Demand Creation

PROMO e Layoffs #Price Fix PRODUCT
oChild Adv. & PRICE
ePromo. Natural Res.

Air Poln e g Recycle

Water Poln.
$ Adv e

SOCIETY



98

EXHIBIT 5 - 3

Key To The Statement Of The Issues

As Stated
On_Scalings

Demand Creation

Poor Safety Testing

Layoff

Price Fix

Extrav Claims

$ Adv.

Promo Natural Res

Planned Obs

Inadequate Service

$ Service

Air Poln

Recycle

Water Poln

As Stated on The Questionnaire

A company attempts to create and control consumer
demand for its products rather than develop products
which consumers truly want.

A company sells products which have not been tested
for safety under extreme conditions (such as in the
hands of children, or when left in a hot area too
long) .

A company lays off workers immediately when sales
decline.

A company encourages industry efforts to increase
prices.

A company claims its products can do more than they
are actually capable of doing.

A company spends money on advertising that could be
passed onto consumers through lower prices.

A company promotes products which use natural re-
sources that are in short supply.

A company develops products intentionally so that
they will wear out and need replacement.

A company does not service products adequately after
sales.

A company charges much higher rates for service calls
than their costs justify.

A company does not attempt to decrease the amount of
air pollution emitted by its products under normal
use

A company does not design products so that they can
be recycled.

A company dumps wastes into a stream that feeds a
lake, making the lake unfit for bathing or fishing.



As Stated
On Scalings

Child Adv.

$ Credit

99

As Stated on The Questionnaire

A company aims its advertising at children so that
the children will convince their parents to buy the
product.

A company sells its products on credit terms which
are higher than their credit costs justify.



EXHIBIT 5 - 4
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Dimension 2 Vs. Dimension 3 In Four Dimensional Perceptual Scaling

-

PRODUCT

Water Poln e eAir Poln
Promo Natural Res .e

e Recycle

oor Saf
L

§Inadequate Service
[ 2

2 Tes
Planne

PRODUCT & PRICE

PRICE

$ Service
. ® $ Credit

in
Ogs ® Price Fix

PRODUCT

Layoff e

PROMO

® Extrav Claims

$ Adv e

® Demand Creation

PROMOTION

e Child Adv.

PRICE &
PROMO
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Among the promotional issues, Child Oriented Advertising may be seen
as the least product or price oriented issue.

Analysis of the scaling on dimension 3 vs. dimension 4 again shows
the clusters of Inadequate Product Design (Poor Safety Testing, Inade-
quate Service) and Ecology. The one issue which appears to be out of
place is Excessive Advertising leading to High Prices, which appears as
the most societal-oriented issue by this interpretation of the dimensions.

Among the issues forming groups which were analyzed earlier, it can
be seen that Excessive Credit charges and Excessive Service Charges are
seen as fairly similar, but Excessive Service Charges is generally con-
sidered to be more product oriented, closer to the Inadequate Product
Design (including Inadequate Service), and more consumer oriented. This
last observation may be attributed to the higher income levels of these
samples of respondents and their resultant lower personal concern for
excessive credit charges than for excessive service charges.

In the Ecology group, it appears that Recycling is seen as closer to
Layoffs than the other issues, and both Recycling and Promotion of Products
using Natural Resources are more price and promotionally oriented than the
pollution issues.

The Layoff issue is difficult to evaluate accurately due to its great

perceived difference with the other issues.

VISUAL ANALYSIS OF THE THREE DIMENSIONAL STIMULUS SPACE FOR 14 ISSUES

The three dimensional perceptual space for 14 issues is included (in
Exhibits 5 - 5 and 5 - 6) to show the differences in the perceptual scaling
when the Layoff issue is not included. It should be noted that the dif-

ferences between the three dimensional scaling of 14 issues and the four



EXHIBIT 5 - 5
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Dimensjon 1 Vs. Dimension 2 In Three Dimensional Perceptual Scaling

(14 Issues)

e#Recycle
Water Poln.
. o Air Poln.
® Promo Natural
Res.
PRODUCT -
-ECOLOGY

SOCIETY

e SAdv.

‘Price Fix
!Child Adv.

PRICE &

Planned Obs. e
Poor Safety Testing e

Inadequate Servicee

®Demand Creation

o$ Credit

e $ Service

¢ Extrav Claims

CONSUMER

PROMO
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EXHIBIT 5 - 6

Dimension 2 Vs. Dimension 3 In Three Dimensional Perceptual Scaling

(14 Issues)

PRICE &
PRODUCT
$ Credit
Inadequate * e Recycle
" $ Service
Service } 4
- Poor Safety
Testing Price Fix Promo o Alr Poln
¢ Natural® Vater Poln
Planned Obs *®
Res
®Extrav Claims SOCIETY

CONSUMER
e$ Adv.

Demand Creation e

¢ Child Adv.

PROMO
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dimensional scaling of 15 issues are due to the manner that the INDSCAL
program developed the scalings—-—-there is no difference in the original
input data between the 14 issues that are common to both scalings.

The three dimensions of the scaling of 14 issues tend to match three
of the four dimensions of the scaling of 15 issues. These three dimensions
are as follows:

Dimension 1. This is a product vs. price and promotional dimension

that roughly matches Dimension 2 of the four dimensional representa-

tion. The only differences between the two dimensions are slight

movements of recycling, excessive service charges, and child oriented
advertising. These changes are minor.

.

Dimension 2. This dimension represents consumer-societal orientation,
similar to the negative of dimension four of the 15 issue scaling.
Slight movements of the recycling and increased advertising leading
to high prices are the only changes of note.

Dimension 3. The third dimension is similar to the third dimension

of the 15 issue scaling, ranging from promotional issues to product

and price issues. 1In the 14 issue scaling, the planned obsolescence
issue appears slightly less product and price oriented while the re-
cycling issue is slightly more product and price oriented than in
the 15 issue scaling.

It may be noted that the one issue which has shifted in all three
dimensions (although only slightly) is the issue of recycling. Further-
more, all shifts in the 14 issue scalings have moved recycling away from
the other issues. In the layoff dominated first dimension of the 15 is-
sue scaling, recycling was located away from the other dimensions; appa-
rently this dimension accounts for the distance between these issues in
the 15 issue scaling.

In summary of the results so far, four dimensions were interpreted
for the 15 issue scaling and three dimensions were interpreted for the 14
issue scaling. The one dimension that is not common between the scalings

is dominated by the layoff issue (which is not contained in the 14 issue

scaling). The three common dimensions represent product vs. price and
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promotional orientation, promotion vs. price and product orientation, and

societal vs. consumer orientation.

ANALYSIS OF THE DIMENSION WEIGHTS (SALIENCES)

The dimension weights or saliences of the four dimensional, 15 issue
scaling were analyzed to determine differences due to groups and other
demographics. The analysis starts with a visual examination of the per-
ceptual saliences to determine any differences between the groups. This
visual examination is followed by an examination of the profile analysis
chart of means and a univariate statistical analysis of differences be~
tween the groups in each dimension. Finally a multivariate analysis of
variance and test for equality of covariance matrices is conducted to

statistically check for overall equality of salience means.

Visual Analysis

Using visual examination of the plot of weights for groups on dimen-
sions one and two, (Exhibit 5 - 7), it appears that students put less em-
phasis (i.e., closer to origin) on dimension one (layoff oriented issué)
and housewives put less emphasis on dimension two (product vs. price and
promotion) than do the other groups. Possibly one reason for the apparent
lower emphasis on dimension one of the students may be their lower dis-
persion (standard deviation) of their saliences in this dimension.

Visual analysis of dimensions three and four (Exhibit 5 - 8) shows
only an apparent lower salience of dimension 4 (societal-consumer orien-

tation) on the part of the students.

Analysis of Mean Values

These observations are confirmed when the weights themselves are examined.

Mean values are shown in Exhibit 5 - 9 along with the standard deviations.



106

EXHIBIT 5 - 7

SCALING OF WEIGHTS ON DIMENSION 1 VS, WEIGHTS ON DIMENSION 2

Points Marked By Group

4 H
4 4
[
4 2 4
4 2
2 4 2
4 t#12 3 2
4 1 2 q 2
¢ 1
2 2 4 4 1
24 4 1
1 4 4
8} 2 4 4 1
H 2 2
1 2 1 1 2
1 3 4 4 2
4
11 4 1 1
1 2
1
----------- 2 o o o s e e o T o g e 0 s e 8 S e e o = e 2
KEY: 1 - Housewives
2 - Industrial Businessmen
3 - Retail Businessmen
4 - Students
# - Multiple Points

VVVVVVVVOVVVVVVVVVVVVVVVVVY WVWVFVWVVVVVVVVVVVVVVVVVVIVVVVVVVVV VY
AV]
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EXHIBIT 5 - 8

SCALING OF WEIGHTS ON DIMENSION 3 VS, WEIGHTS ON DIMENSION 4

Points Marked By Group

3
4y
2
4
2 1
11 4
2
1 1
2 3 2
2 2 4 1
1 3
4 # 2 4 4
2 1 2 2 Ly
21 1 H
4 2 u4 11
21 2 L
1 4y L # 4
2 2 2 4 2 2
2 2 1
2 1
1 L
------------------------------------------------------------- oo ————————
KEY 1 - Housewives
2 - Industrial Businessmen
3 - Retail Businessmen
4 - Students
# - Multiple Points

VVVVVVVVCVVVVVVVVVV VIV VVVVIVVVVVVVVVVVVVVVVVVVIVVVVVVV VIV V V



DIMENSION

MEANS

Housewives
Businessmen
Students

Overall

STANDARD
DEVIATIONS

Housewives
Businessmen
Students

Overall

EXHIBIT 5 - 9

Perceptual Dimension Weights

15 Issues In Four Dimensions

1 2 3
Product/ Promo/
Layoff Price & Promo Price & Product
.273 .191 <234
.298 .306 .226
« 245 315 .290
<274 .279 .250
+203 .110 224
.165 .150 .138
.126 <143 «152
.165 .138 .170

108

4

Society/

Consumers
L] 245
.259
l215

.241

122
.146
.126

.133
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The mean weights tend to confirm the visual findings, but also indi-
cate that the students place higher perceptual weights on the third dimen-
sion, promotion vs. price and product, than do the other groups, and that
businessmen put more weight on dimension 1 (layoff) than do other groups.
In fact, on dimension 1 businessmen tend to have higher weights than
housewives, who in turn tend to have higher weights than students. All
these observations are confirmed by the profile analysis chart of mean
perceptual weights on te four dimensions for the three groups. (Exhibit
5 - 10). In examining the profile analysis chart, the reader should con-
centrate on differences between the three groups on each dimension (i.e.,
read for differences on the vertical lines).

When univariate t~tests were conducted on each dimension, the only
significant difference was found with respect to the housewives on dimen-
sion two (product vs. price and promotion). Here the mean value of the
housewives was outside the 95% t-test confidence interval for means on
the second dimension. On the basis of this one would say that there is
a significant difference between the saliences of the housewives and
those of the other groups on the dimension of product vs. price and promo-
tion.

The differences in salience might be interpreted as follows:

——Housewives tend to lump product and price oriented issues together
and compare these with promotional issues.

~-Students tend to perceive layoffs more closely to the other issues
than do the other groups.

~-Students tend to attach more salience to the difference between
promotion oriented issues and the issues of price and product than
do the others. Further, students tend to perceive the issues as
price, product, and promotion issues more than the other groups.

~-Students tend to see less difference between issues on the basis
of being societal or consumer issues than do the other groups.



EXHIBIT 5 - 10

Profile Analysis Chart of Mean

Perceptual Weights On Four Dimensions
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3 . 25—'
3.004
S
2.7541
Businessmen
2.50 4
ousewives
H
2,25+
tudents
2.00 4~
1.75 4+ :
§
Layoffs Product/ Promo/ Society/
1 Price & Promo Price & Product Consumer
2 3 4
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In testing for significant differences between the groups (as shown
in the Appendix), the covariance matrices were first tested for equality.
The hypothesis of equality of covariance matrices was accepted at the .05
level, but would have been rejected at the .10 level. The MANOVA hypo-
thesis of equal salience means for the groups was also accepted at the
.05 level, but would have been rejected at the .10 level. Overall, there-
fore, we cannot statistically prove that there are differences between the

groups at the selected 957 level of confidence.

VISUAL ANALYSIS OF DIMENSION WEIGHTS WITH RESPECT TO DEMOGRAPHICS

The dimension saliences have also been scaled with marks for age clas-
sification, child status (having children between the ages of 15 and 25),
and income classification. Visual examination of the scaling of saliences
of dimensions one vs. two as marked by age (Exhibit 5 - 11), shows tenden-
cies for the older respondents to assign lower saliences to dimension two
(product vs. price and promotion) than the others. Earlier it had been
noted that housewives tended to assign low salience to dimension two; here
it is noted that those housewives who assigned the higher salience (for
their group) to this dimension, were the young housewives. Little dif-
ferences are seen on dimension one (layoffs). There also appear to be
few differences based on age (Exhibit 5 - 12) with respect to dimensions
three or four (with the exception of differences based primarily on dif-
ferent responses of the students).

When analyzing the perceptual weights (Exhibits 5 = 13 and 5 - 14)
with respect to child status (having children between the ages of 15 and
25), the only apparent tendency is that those with older children tend to
assign low salience to dimension two. This is in agreement with the above

observation on age.
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EXHIBIT 5 - 11
SCALING OF WEIGHTS ON DIMENSION 1 VS, WEIGHTS ON DIMENSION 2

Points Marked By Age Classification

VVVVVVVVVVVVIVVVVEVYVVIVVVVVVVVVVVVVVVVVVVVVVV VVV VV Vv

2 H
1 1
2
2
1 2 1
1 2
1 1 1
1 H32 3 3
1 2 4 1 4
22
2 4 11 3
41 1 2
3 11
1 3 1 1 2 -
# 3 3
3 2 3 3 2
2 311 4
1
34 1 2 2
4 3 :
2
IRV P e e o e e e e e e e e e e 8 e A e e e et S e v o S e
>
>
> KEY: 1 - Age 20 - 29
> 2 - Age 30 - 39
S 3 -~ Age 40 - 49
> 4 - Age 50 or above
S # - Multiple Points
>
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EXHIBIT 5 ~ 12

SCALING OF WEIGHTS ON DIMENSION 3 VS. WEIGHTS ON DIMENSION &

VVVVVVVYVYV

Points Marked By Age Classification

3
1
3
1
2 3
h2 3
2 3
2 3 4
3 2 1 2
4 3
18 1 1 1
3 2 2 3 11
33 3 #
1 2 11 . 32
12 2 1
3 1 1 1
4 2 3 1 2 4
4 2 2
3 2
2 1
—————————————————————————————— --—————"——---~—"——--———"————--—l—-———--—-——-—-——-

1 Age 20 - 29

2 - Age 30 - 39

3 - Age 40 - 49 A
4 - Age 50 or above

# - Multiple Points
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EXHIBIT 5 - 13

SCALING OF WEIGHTS ON DIMENSION 1 VS, WEIGHTS ON DIMENSION 2

Points Marked if Respondent is Student or has Children
Between the Ages of 15 - 25

S H
S S
*
S * S
S *
* S *
S #Cx C *
S C C S Cc
* %
* % S S C
Cs S C
o S S
S * S S *
2] C *
* * C C *
* *x S S C
S
Cx S * c
* C

KEY: S - Respondent is a Student

C - Respondent has children aged 15 - 25
* - Respondent is neither of the above
# - Multiple Points
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EXHIBIT 5 - 14

SCALING OF WEIGHTS ON DIMENSION 3 VS. WEIGHTS ON DIMENSION 4

3y

Points Marked if Respondent is Student or has Children

#

Between the Ages of 15 - 25

S
C
c C

* S C

* * SS
x SS
* S
H S
S x %
*
S

Respondent is a Student

Respondent has children aged 15 - 25
Respondent is neither of the above
Multiple Points

Cx
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With respect to income (Exhibits 5 - 15 and 5 - 16) there is a trend
towards low weights on dimension one (layoffs) for those with incomes above
$25,000. This closely follows the above observation that housewives score
low on dimension one. Little is noted about the other dimensions.

Since the purpose of the examination with respect to demographics was
to indicate differences that might not be accounted for in the groups no
statistical tests were calculated with respect to these supplementary
demographics.

In summary of the analysis of the perceptual scalings, it has been
noted that reasonable interpretations of the dimensions exist for the
four dimensional scaling of 15 issues. Our confidence in these dimen-
sions increases when three of them are found (with few minor differences)
in the perceptual weights has shown some interesting differences, however,
the multivariate statistical hypothesis of equal salience means cannot
be rejected. Therefore, although the results do not indicate any overall
significant differences between the groups at the .05 level, interesting

differences are noted.
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EXHIBIT 5 - 15

SCALING OF WEIGHTS ON DIMENSION 1 VS, WEIGHTS ON DIMENSION 2

Points Marked By Income Classification

cH
C C
4
C 4 c
C 4
4 c 4
C tuy 5 5
C 5 4 C 4
4 5
4 5 cc 5
4c C 5
5 ccC
C 3 C C 4
H 5 4
5 4 5 5 L
5 5C¢C 4
C
55 C 3 5
5 5

1 - Income is less than $5,000
2 - Income is $5,000 - $10,000
3 - Income is $10,000 - $15,000
4 - Income is $15,000 - $25,000
5 - Income is above $25,000

C - Respondent is a Student

# - Multiple Points
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SCALING OF WEIGHTS ON DIMENSION 3 VS. WEIGHTS ON DIMENSION 4

EXHIBIT 5 - 16

Points Marked By Income Classification

Income
Income
Income

Income i

Income

is

3 cC

less than $5,000
$5,000 - $10,000
$10,000 - $15,000
$15,000 - $25,000
above $25,000

Respondent is a Student
Multiple Points

53
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CHAPTER 6

ANALYSIS OF PREFERENCES

This chapter will study the preferences of the respondents in an
attempt to identify any differences between the groups. Analysis of
preferences will center on differences between the groups using ideal
vectors as indicators of individual preferences. The ideal vectors
will be illustrated by the cosines between the vectors and each of the
dimensional axes. Analysis of differences will start with visual ob-
servations of the plots of the cosines followed by studies of the signs
of ideal vector cosines for each group and the mean values of the co-
sines. A profile analysis chart of the means will be included to il-
lustrate the differences in means. Comparisons of the preferences with
the perceptual salieﬁces will be made and then the equality of the group
covariance matrices and the group vector cosine means will be tested

with the multivariate statistical techniques discussed earlier.

USE OF THE VECTOR MODEL OF PREFERENCES

The vector model of preference provides a representation of each
subject as a vector or directed line segment extending from the origin

of the scaling outward. A hypothetical example is illustrated below:

(1

(2)
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The ideal vectors are illustrated as lines (1) and (2) while the
stimulus points are A through E. The preference order for a given sub-
ject is assumed to be given by the projection of the stimuli onto fhe
vector representing that subject.* Thus, the preference order for sub-
ject (1) is A-E-B-D-C while that for (2) is E-D-A-B-C.

One way of interpreting the vectors is in terms of the relative
importance of the dimensions to the preference judgement. The cosines
of the angles of the vectors with the coordinate axis or dimensions di-
rectly measure these importances.** For scalings representing more than
two dimensions, plots of the direction cosines for two given dimensions
will indicate the projection of the vector on the plane of those two
dimensions. In the plots shown in this chapter, the projections of the

vectors would be illustrated by drawing lines from the origin to the

plotted points. The lines are omitted for the sake of clarity.

ANALYSIS OF THE SIGNS OF THE DIRECTION COSINES FOR EACH GROUP

The scalings of the projections of the vectors on the plane made
by dimensions one and two and the plane of dimensions three and four are
given in Exhibits 6 — 1 and 6 - 2 along with the key (Exhibit 6 - 3) for
interpreting the plotted points. To provide an indication of the differ-

ences between the groups, the number of individuals with positive and

The projection of a stimulus point on a vector occurs where a line from
the point, perpendicular to the vector, intersects the vector.

%k
Any directed line segment of a given length may be considered as the

sum of lines parallel to each of the axes. A directed line segment

of unit length from the origin may be represented as the sum of lines
on each of the dimensional axes; each of length equal to the cosine of
the angle between the directed line segment and the dimension axis.
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T s EXHIBIT 6 - 1 - B
SCALING OF COSINES OF IDEAL VECTORS WITH
DIMENSIONS 1 AND 2 e e
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EXHIBIT 6 - 2

-SCALING OF COSINES OF IDEAL VECTORS - e e

- WITH DIMENSIONS 3 AND 4
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EXHIBIT 6 - 3

Key To The Scalings Of Cosines Of The

Ideal Vectors With The Dimensions

SUBJECTS
Housewives
Industrial Businessmen
Retail Businessmen

Students

ISSUES
Demand Creation and Control
Inadequate Safety Testing

Layoffs when Sales Decline

- Price Fixing

Extravagant Claims

Heavy Advertising Costs leading to Higher Prices
Promotion of Products using Scarce Natural Resources
Planned Obsolescence

Inadequate Service

High Service Charges

Air Pollution Caused by Use of Products

Failure to Design Products for Recycling

Water Pollution in Production of Products

Child Oriented Advertising

High Credit Rates

Multiple Points

123
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negative cosines of the ideal vector with each dimension were counted and
listed in Exhibit 6 - 4.
The chart in Exhibit 6 - 4 indicates (comparing the percentages ver-
tically) the following:
-- More housewives (than average for the other groups) are concerned
about layoffs and the consumer, and less are concerned about pro-

duct oriented issues.

-— Less industrial businessmen (than average) are concerned about
price oriented issues.

—-- More retail businessmen (than average) are concerned with consumer
oriented product and price issues,

-- More students (than average) are concerned about product and price
issues and societal oriented issues.

ANALYSIS OF THE MEANS OF THE DIRECTION COSINES FOR EACH GROUP

Most of these findings of the analysis of the number of vectors with
positive and negative cosines on each of the dimensions tend to be confirmed
by analysis of the cosine means for each dimension. The means and standard
deviations are given in ﬁxhibit 6 .- 5, followed by a profile analysis chart
in Exhibit 6 - 6. The means, as illustrated on the profile analysis chart,
indicate the following:

—- Businessmen are less concerned about layoffs than the others (i.e.,
they are more concerned about the societal and consumer effects).

—-- Housewives are less concerned about product oriented issues than
the other groups.

~— Businessmen are less concerned about price oriented issues than
the others.

-— Students are concerned about societal issues while businessmen
and housewives are concerned about consumer oriented issues.

When univariate t-tests were conducted on each dimension, the only
significant difference in preference was found with respect to the students

on dimension four (societal vs. consumer orientation). Here the mean value



Dimension

+

Group:

Housewives
Industrial
Businessmen

Retail
Businessmen

Students

Overall

EXHIBIT 6 - &

Number of Vectors With Positive and

Negative Cosines on Each Dimension
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1 2 3 4

Layoff/ Product/ Promotion/ Society/
Marketing Price & Promo Product & Price Consumer
- + - + - + - +
7 11 9 9 5 13 6 12
39%2  61% 50% 50% 287 72z 332 67%
5 20 22 3 9 16 11 14
20% 80% 88% 12% 36% 647 447 567
0 3 2 1 0 3 0 3
100% 67% 33% 100% 100%

5 -18 18 5 3 20 18 5
227 78% 78% 22% 13% 87% 78% 227
17 - 52 51 18 17 52 35 34
25% 75% 747 267 25% 75% 51% 497



Dimension

+
MEANS

Group:
Housewives
Businessmen
Students

Overall

STANDARD DEVIATIONS

EXHIBIT 6 - 5

Means and Standard Deviations

Of The Preference Vector Cosines
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Group:
Housewives
Businessmen
Students

Overall

Layiff/ Prodict/ Promgtion/ Society/
Marketing Price & Promo Product & Price Consumer
0.136 -0.167 0.351 0.112
0.292 -0.424 0.191 0.121
0.133 -0.485 0.369 -0.231
0.198 -0.378 0.291 0.0016
0.386 0.565 0.477 0.412
0.388 0.374 0.474 0.440
0.391 0.403 0.357 0.373
0.389 0.440 0.430 0.412
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EXHIBIT 6 - 6

Profile Analysis.Chart Of Mean Preference

Vector Cosines On Four Dimensions
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of the student ideal vectors on dimension four is.outéide the 95% t-test
confidence interval for means. Therefore, there appear to be significant
differences in preference between the students and the other groups in
this dimension.

The only ihconsistency between the two methods (analysis of signs and
analysis of means) used to examine vector cosines on each dimension was
with respect to the layoff dimension (dimension one). On that dimension
it was noted that a greater percentage of housewives had negative cosines
on the dimension than other groups. However, housewives and students had
the same mean values. One reason for this is that a few of the students
with negative values have much lower values (i.e., larger absolute values)
of the cosines than do the housewives. Also when the scores of the busi-
nessmen are combined in calculating the_means, the positive cosines of
the retail businessmen cause the overall businessmen mean to rise, providing

a larger difference between the business and the students.

THE ANALYSIS OF COMBINATIONS OF DIMENSIONS

The analysis of individual dimensions alone does not provide imsights
into their combinations. It was noted in previous chapters that dimensions
two and three together indicate interest in product, price, and promotional
issues (The reader is urged to examine the perceptual scaling of these two
dimensions again in Exhibit 5 - 4). An Examination of the signs of the
cosines on these two dimensions provides the total in Exhibit 6 - 7.

The scalings of the preference vectors for dimensions 2 and 3 are
shown in Exhibit 6 - 9. Analysis of Exhibit 6 - 9 leads to the following
observation:

-- Less housewives are concerned about product issues than average,
and more are concerned with price issues.



EXHIBIT 6 - 7

Number of Respondents With Siens

Of Tdeal Vector Cosines on Dimensions 2 & 3
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Quadrant Promotion Product Price Total
Signs (=-) + =) (-4 (+ +)
Group:
Housewives 5 0 4 9 18
287 227 50%
Industrial 8 1 14 2 25
Businessmen 327 4% 56% 8%
Retail 0 0 2 1 3
Businessmen 67% 35%
Students 3 0 15 5 23
'13% 65% 22%
Overall 16 1 35 17 69
23% 1.4% 51% 25%
EXHIBIT 6 - 8
Number of Respondents With Siens
Of Ideal Vector Cosines On Dimensions 2, 3, 4
Signs (- +-) (- ++) Total Total
Consumer Product Number of
Sector Ecology Product Design Quadrant. Respondents
Group:
Housewives 2 2 4 18
Industrial Businessmen 7 7 14 25
Retail Businessmen 0 2 2 3
Students 13 2 15 23
Overall 22 13 35 69
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- SCALING OF COSINES OF IDEAL VECTORS
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The ideal vectors in the (- -) quadrant are difficult to interpret.
Since many of these ideal vectors also have positive cosines on the first
dimension, an interpretation of preference for layoff issues is not cor-
rect. Analysis of the actual preference orders for some of these subjects
indicates that they tend to have equally high preferences for both product
and promotional issues.

Further analysis of the product quadrant (of dimensions two and three)
with dimension. four (society/consumer) is informative. Here, it may be
interpreted that those with ideal vectors in the pfoduct quadrant and nega-
tive cosines (societal orientation) on dimension four are primarily con-
cerned about ecology issues while those with positive cosines on dimension
four indicate concern about consumer product design issues. As expected
from the earlier analysis the students showed primary concern for the eco-
logy issues. The results are shown in Exhibit 6 - 8. Here, the equal
distribution of both housewives and industrial businessmen is in contrast
to the definite ecology swing of the students. Over half (13) of all stu-
dent respondents (23) have ideal vectors in the ecology sector of the three

dimensions.

COMPARISON OF PERCEPTUAL WEIGHTS WITH COSINES OF PREFERENCE VECTORS

Further results of interest can be obtained by examining the percep-
tual weights and preference vector cosines together. Perhaps the easiest
way for the reader to do this is to examine the éwo profile analysis charts,
Exhibits 5 - 10, and 6 - 6.

On dimension 1, the businessmen had the highest perceptual weights
and also the highest perceptual vector cosines mean. This group of busi-

nessmen appear to perceive great differences between the social costs of
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layoffs and the social issues studied. They also_believe that the social
issues are most deserving of action. Overall this is an interesting ob-
servation.

On dimension two (product vs. promotion and price) the housewives
have the lowest perceptual salience and also the lowest absolute value
preference cosine. They apparently consider product oriented issues to
be less important than the other groups do. They show this in both their
preference vectors and perceptual weights.

On the third dimension (promotion vs. product and price) it is ob~-
served that students have the highest perceptual weights and yet have
preference cosines that are almost equal with those of the housewives.
Possibly this may be interpreted as showing that housewives consider price
to be of extreme importance but that they need only one dimension to in-
terpret them (price vs. not price). Therefore, their perceptual weights
are split between the two dimensions, at lower values.

On dimension four (societal vs. consumer orientation) it is noted
that students have definite societal preferences yet have lower perceptual
saliences on this dimension than the other groups have. Perhaps this may
be explained by two factors. First, students have high perceptual weights
on dimensions two and three, allowing them to perceive product oriented
issues easily, therefore, dimension four is used by them only to perceive
differences among the product oriented issues. Secoﬁdly, perhaps dimen-
sion four should be interpreted as a consumer oriented dimension for the
businessmen and housewives, Their saliences on it would indicate that
they are interested in consumer oriented issues that will directly affect

them as consumers.
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MANOVA AND TESTING FOR EQUALITY OF COVARIANCE MATRICES

In testing for significant preference differences between the groups,
the covariance matrices were first tested for equality (the calculations
are in the Appendix). The hypothesis of equality was rejected at all
levels .025 and above. It would have been accepted at the .0l level.

The MANOVA test for equality of means is not applicable if the co-
variance matrices are not equal. However, the numerical values for the
MANOVA would lead to rejection of the hypothesis of equal means up to
and including the .01l level. Therefore, the overall statistical tests
show that there are significant differences between the groups on the
basis of preference.

In summary, this chapter shows definite differences between the groups
—-both as measured on individual dimensions and as indicated in the multi-
variate tests. The largest difference between the groups is the large gap
between students and the others on the fourth dimension (societal vs. con-
sumer orientation). Housewives and businessmen urge action on consumer
oriented issues while students prefer action on societal oriented issues.
Also noted were a strong interest in price issues by housewives and a cor~
responding decrease in their interest in product issues. Perhaps this
indicates the greater perceived effects of inflation on the household pur-
chasing agents. The businessmen indicated a lower preference towards price

oriented issues and higher preferences for marketing (non-layoff) issues.



CHAPTER 7

CONCLUSIONS

Tovconclude the report of this study, the writer will review the
findings and follow this with a discussion of the value of this study
to marketers. A brief discussion will then cover further research which
is necessary to allow for practical studies and to complement those stu-

dies.

REVIEW OF THE RESULTS OF THE STUDY

The study generally showed that the resultant dimensions allow the
development of three types of classification:

Production Cost (Layoffs) Vs. Marketing Issues (Dimension 1).

Product, Price, or Promotion Issues (Dimension 2 and 3).

Societal Vs. Consumer Orientation (Dimension 4).

The differences in perceptions and preferences with respect to these
classifications by the three groups was noted in the examination of the
perceptual saliences from the INDSCAL model and the ideal vectors from
the PREFMAP model. The largest differences were with respect to the
preferences on the fourth dimension, societal/consumer orientation. The
students generally preferred actions on societal-oriented issues while
housewives and the businessmen tended to prefer actions on consﬁmer—ori-
ented issues. Also noted were preferences for pfice—oriented issues by
housewives and preferences for marketing (non-layoff) issues by business-
men.

Smaller differences were found in the perceptions of the issues.
Housewives tended to combine product and price oriented issues and to

compare these with promotional issues. Students tended to perceive the
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production costs (as indicated by layoffs) closer to the other issues

than the other groups. Other differences of the students included their
trend towards placing more perceptual salience on the differences Between
promotionally oriented issues and the issues of price and product, their
tendency to perceive price, product, and promotion issues more distinctly
than the other groups, and their perception of less difference between
issues on the basis of societal/consumer orientation than the other groups.
With these apparent findings in mind, it is now appropriate to discuss the

statistical tests of the hypotheses.

TESTS OF HYPOTHESES

Three hypotheses were stated in Chapter One. Each of these will be

stated and examined below, starting with hypothesis H

1

H.: Multidimensional scaling expresses some of the perceptions and
preferences of the subjects.

By analyzing the correlations presented in Exhibit 4 - 1, it can be
seen that the overall correlation between the scalar products and the
estimated scalar products was 0.395 for four dimensions (15 issues) but
only 0.160 for one dimension. The big juﬁp between one and two dimensions
(0.160 to 0.273) tends to confirm the hypothesis that one dimension is not
sufficient for representing the overall perceptions of all subjects. This
does not imply that each individual's ﬁerceptions could not be represented
in one dimension. The possibility éf representing each individual's per-
ceptions separately (i.e., developing a'distinct scaling for each indivi-
dual) was not attempted.

H,: There are no significant perceptual differences between the
groups.

Tests of the second hypothesis involved testing the perceptual sali-

ences with multivariate analysis of variance (MANOVA). The differences
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between the saliences of members of each group were used to provide an
overall estimate of error. Before using the MANOVA tests the covariance
matrices were first tested for equality. A full discussion of these tests
is given in the Appendix.

The tests of equality of covariance matrices (for perceptual sali-
ences) was accepted at the .05 level but would have been rejected at the
.10 level. The MANOVA test of perceptual means led to the acceptance of
the hypothesis of equal group means at the .05 level, but again this

wéuld have been rejected at the .10 level. Hypothesis H therefore,

2’
cannot be rejected and must be accepted at the .05 level. In other words,
there is no overall statistical difference between the groups with regards
to perception. The overall statistical differences were tested with mul-
tivariate statistical methods which examine all groups and variables to-
gether.

H3: There are no preference differences between the groups.

Again testing for preference differences involves testing for equality
of covariance matrices and MANOVA. The cosines between the individual
preference vectors and the dimension axes are used to indicate preference
on each dimension. The test of equality of covariance matrices was re-—
jected at the .05 level and all other levels .025 and above. It would have
been accepted at the .0l level. The MANOVA test of equality of means is
not applicable if the covariance matrices are not equal. The writer be-
lieves that there were also substantial differences between the means but
is unable to test this by the methods planned.:

Since there are overall statistical differences between the groups
with respect to the preference covariance matrices, hypothesis H, is re-

3

jected. 1In other words there are differences between the groups when
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the preference covariance matrices of the groups are examined. It is
expected that there are also significant differences between the groups
with regards to the preference means, but these tests cannot be made
because of the differences in the covariance matrices.

It should be poted that we have found significant differences be-
tween the groups on preference but not on perception. This finding is
in accordance with the work of V. J. Stefflre who generally noted larger

differences in preferences than in perceptions.

THE VALUE OF THESE FINDINGS TO MARKETERS

The value of this study to marketers is threefold. First, it pre-
sents one system of classifying these issues. Second, it shows some
possible differences between these groups. Third, it illustrates a
method by which marketers may study the perceptions and preferences of
social issues and the differences in these of different groups. It is
this final point that is the most important, since obviously the general-
izability of the other findings is severely limited.

The advantages of this technique over other possible techniques
are essentially the same as the advantages of multidimensional scaling
over other techniques in marketing research. As described in Chapter 1
with regard to multidimensional scaling, this technique provides two
main advantages. First, it provides a convenient scaling for use in pre-
senting the results of a study to those unfamiliar with sophisticated
quantitative methods. Secondly the technique allows the researcher to
proceed in a study with very few restrictive assumptions.

As was stated in the first chapter, marketers dealing with social

and consumer criticisms can make three types of errors:
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.

~~ They may react with respect to their own values and not deal with
the complaints of the critics.

~— They may react to the most vocal critics and alienate their regu-
lar customers.

-- They may react to the vocal critics and alienate the rest of
society.

The study can be used to deal with each of these types of error. By par-
ticipating as respondents, marketers may determine how closely their per-
ceptions and preferences match those of other respondents. By analyzing
representative samples a marketer may analyze differences between the vocal
critics and customers and other members of society.

Marketers must remember, however, the potential effects of the vocal
critics as opinion leaders. Therefore, evaluating the results of a study
such as this, a marketer must implicitly or explicitly evaluate not only
the differences between the critics and others but also the future effects

of the critics in molding public opinion and policy.

FURTHER WORK REQUIRED ON MULTIDIMENSTIONAL SCALING

The practical use of these techniques by marketers requires improve-
ments in the techniques of multidimensional scaling. These improvements
are in two areas: improvements in the multidimensional scaling algorithms,
and improved methods of data gathering.

Improved multidimensional scaling programs are necessary if larger
sample sizes are to be used. The limitations of.the INDSCAL program re-
strict its use with 15 stimuli to sample sizes of 80 or less. Additional-
ly the computer time required was extremely high. TFor example, a 25
minute limit was used on the UNIVAC 1108 for the combined run of 7, 6, 5,
4, 3, 2, and 1 dimensions on 14 issues. An initial starting configuration

from the 15 issue scaling was used. The 25 minute limit was reached before
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the program was completed (the 3, 2, and 1 dimensional scalings were not
calculated). It can easily be seen that excessive amounts of computer
time are involved, particularly if several runs are contemplated.*‘ The
PREFMAP program has less serious limits,

Some time can be saved on the INDSCAL program if initial stimulus
configurations are used instead of the random configuration. (The use
of an initial configuration is discussed in Chapters 3 and 4.) There-
fore, one approach for cutting the amount of computer time required would
be along the avenue of developing initial configurations within the
INDSCAL algorithm. However, more basic changes to the entire iterative
process of the algorithm should be considered as these changes are pos-
sibly the only way to reduce markedly the amount of computer time required.

Improved methods of data gathering are also needed to deal with the
abstract issues invoived in this study. The method used here (for gather-
ing dissimilarities data) severely limits the samples used and leads to
great amounts of respondent fatigue. The methods surveyed in Chapter 3
appear to be no better than the derived method used in this study.

The writer suggests two improvements in data gathering methods.
These improvements are the use of personal interviews and the addition
of a preliminary pretest to develop the semantic differentials. The use
of personal interviews instead of group interviews should reduce the ef-
fect of fatigue and increase the motivation of those who would have dif-

ficulty in completing the questionnaire. The added expense of personal

*The final computer runs for this study involved approximately one hour
of computer time. At $400/hr., the reader should easily see that ex-
tremely high computer time charges would result if several runs are
needed to test the routines and provide interpretative experience to the
researcher.



140

interviews should be worthwhile on the assumption that the interviewers
would give the subjects sufficient encouragement to place more effort on
completing the questionnaire. This should reduce the effects of the dif-
ficulty of the questionnaire and allow subjects to work against fatigue.

The addition of a preliminary pretest should improve the quality of
the semantic differential scales. Representative subjects should be
querried about the facets that they consider in comparing the issues.
These facets could be used in developing the semantic differential scales.
Hopefully the semantic differentials would be easier for the subjects to
complete than the ones used in this study. In this study the original
semantic differentials were generated by the researcher and his advisors
and associates.

In addition to the two areas of improvements listed above, the writer
suggests an alternative, more elaborate study that could be used if prac-
tical nonmetric techniques for studying individual differences were deve-
loped. (Although Carroll and Chang have reportedly developed a nommetric
variation of INDSCAL called NINDSCAL, the writer expects this variation
to consume far greater amounts of computer time than the original INDSCAL
algorithm.) The alternative method would involve developing a list of
positive and negative issues (only negative issues were used in the study
presented in this paper). The positive and negative issues could be com-
bined in scenario descriptions of the companies. The subjects would be
asked to rank the similarity of the scenarios (using a variation of the
"ordering k out of n-1 items" method of Chapter 3). Using an additive
conjoint measurement model, such as J. B. Kruskal's MONANOVA,2 the issues
may be separated and both the positive and negative aspects scaled using

a nonmetric multidimensional scaling algorithm such as a nonmetric INDSCAL.
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This method provides the advantages of putting the reépondents in the
position of realizing both the costs and the benefits of these types
of issues.

Additional work should also be aimed at improving the interpreta-
tion of the dimensions. One method which is possible if semantic dif-
ferentials are not used for gathering similarities judgements is to use
semantic differentials from some of the respondents to correlate (with
regression or canonical correlation) the dimensions with the semantic
differentials' scores. This method requires great foresight in planning
and choosing the semantic differentials, since the researcher must an-

ticipate all possible dimensional interpretations beforehand.

RELATED STUDIES WHICH ARE NEEDED

This study examined the attitudes of respondents to the issues if
the issues were assumed to occur. Studies are also needed to examine
which issues and areas are actually considered to be existing problems.
The writer doubts that multidimensional scaling is appropriate for the
study of which issues are considered to be problems since subjects are
likely to believe discrete issues to be current problems. This may be
restated as follows: Although the issues may be perceived in an overall
space, the elimination and/or accentuation of issues is likely to be on
a hit-or-miss basis.

In summary this study shows that multidimensional scaling may be
used in evaluating perceptions and preferences of social issues which
are of interest to marketers. Just as multidimensional scaling is one
of the many tools in the '"bag of tricks'" of the conventional marketing
researcher, it should also be considered as one of the available tech-

niques for the researcher investigating public opinions towards social
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issues which are of importance to marketers. It has the advantages of
providing convenient representations for presentation and a minimal num-
ber of restrictive assumptions. But multidimensional scaling applied

to social issues also has the disadvantages of difficult data gathering
methods (particularly with abstract issues) and high costs per subject.
Some suggestions have been made in this report for future research to
minimize these problems. The actual usage of multidimensional scaling
in this type of research will depend on the amount of desire that mar-
keters have to investigate these issues and the amount of background

and experience (in the form of staff and consultants) they have in using

these techniques.
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APPENDIX

This Appendix is divided into three major parts:

Al - Issues and Questionnaire
Al - 1: 25 semantic differentials used in pretest,
Al - 2: 10 semantic differentials used in final questionnaire,
Al - 3: Final Questionnaire.
A2 - Statistical Tests
A2 - 1: One dimensional t-test,
A2 - 2: Results of one dimensional t-test,
A2 - 3: Rational of test for equality of covariance matrices.
A2 - 4: Rational of MANOVA test,
A2 - 5: Results of multivariate tests on perceptions,
A2 - 6: Results of multivariate tests on preferences.
A3 - Computer Programs

A3 - 1: DREAD, program for ordering scales, calculating standardized
scores and Euclidean distances,

A3 - 2: MATRIX, program for computing test of equality of covariance
matrices and MANOVA test.



Al - Issues and Questionnaire

Al - 1: 25 Semantic Differentials Used In Pretest
Al - 2: 10 Semantic Differentials Used In Final Questionnaire

Al - 3: TFinal Questionnaire
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Al -1

Original 25 Semantic Differentials Tested

Reputable. . « + « ¢« + « ¢ .

I Would Like To Be Employed. .
By This Company

Controls Others. . « . . . « &
Liberal, ¢« « « ¢ ¢« ¢ ¢ « o o &
Efficient. « ¢« ¢« + ¢« ¢ « « + &
Costly « v o ¢ o ¢« « ¢ o o o &
Thrifty. « « ¢ « ¢ ¢« o « o o &
Tries To Fool Others . . . . .
Considers Others « .« . .« « + &
Economic « ¢« ¢« ¢« ¢« ¢ o o &+ o &
Promotes Public Welfare. . . .
Misleading « o « o & « o o & &
Cooperative. « « o + o « o« & &
Helps Its Customers. . « . .+ «
Improves the Environment . . .
Responds Quickly to Changes. .
Fair « .« v v v v v v e e e e
Desirable. « « « ¢« ¢ & ¢« o o .
Optimistic « « « ¢ ¢ « « + o &
Presents the Complete Picture.
Workers are Safe . . . . . . .

Operates In Legitimate . . . .
Manner

Good + ¢« ¢+ ¢ 4 e 4 e 4 e 0 e .
ShOI‘t-Sighted. ¢ e a2 s e e v
Most Likely a Big Business . .

Not Reputable

I Would Not Like To Be Employed
By This Company

Does Not Control Others
Conservative

Not Efficient

Not Costly

Wasteful

Does Not Try To Fool Others

Does Not Consider Others

Not Economic

Does Not Promote Public Welfare
Not Misleading

Not Cooperative

Does Not Help Its Customers

Does Not Improve the Environment
Does Not Respond Quickly to Changes
Unfair

Not Desirable

Not Optimistic

Does Not Present the Complete Picture
Workers are Not Safe

Does Not Operate In A Legitimate
Manner

Bad
Far-Sighted
Most Likely a Small Business
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-2

10 Semantic Differentials Used On Final Questionnaire

All scales are prefaced by
Company Is Most Likely A Big. . .
Company

Company Responds Quickly To . . .
Changes

Company Acts In Consumer's. . . .
Interest

Company Controls Others . . . . .

Company's Actions Are . « « « « &
Misleading

Company Operates in A Legitimate.
Manner

Company's Actions Are Costly. . .

Company's Actions are Far-. . . .
Sighted

Company's Actions Work To . . . .

Improve The Environment

Company Appears To Be Optimistic.

"In the view of the consumer:"
«Company Is Most Likely A Small
Company

.Company Does Not Respond Quickly To
Changes

.Company Does Not Act In Consumer's
Interest

.Company Does Not Control Others

.Company's Actions Are Not Misleading

.Company Does Not Operate in A Legi-
timate Manner

.Company's Actions Are Not Costly

.Company's Actions Are Short-Sighted

.Company's Actions Work To Spoil The
Environment

.Company Does Not Appear To Be Optimistic



148
Al - 3

The following questionnaire is heing givan to you as part of a

study conducted by a Doctoral student at the University of Houston,

Of the following issues, please mark the three that you believe
to be most important in society today. Mark the most important with
a'l', the second most important with a ' 2 ', and the third most

important with a ' 3 ',

The wars in Southeasgt Asia and the Middle East.

Narcotics and other drugs.

_ Inflation,
. The breakdown of moral standards.
. Making Business more responsive to consumer interests.

The Arms Race,
Improving productivity in industry.
Cleaning up the environment.

Stabilizing the world's population.



The purpose of this study is to determine differences in the
ways people perceive some social issues regarding business. To assure

consistency, all social issues are stated in a negative manner. The

researchers axe not necessarily suggesting that these issues occur

commonly, nor that some of them occur at all., UWe merely wish to see

how you would perceive thése issues if they were to occur.

On each of the following pages you will note there is a descriptive
scale followed by a list of 15 company's actions. You will be asked to
rate each company's actions on the scales by placing a mark in one of the
7 spaces between the ends of the scales,

Please use the viewpolint of the consumeér, looking at a company

which acts in the manner described. It may help you to picture in your
mind a company that you kaow (or can imagine) which fits the description
Respond on the scales with this company in mind.

For example, if the scale was "Company'’s actions work to improve
the enviroament" / "Companyfs actions work to spoil the environment,”
the scale would appear as follows:

Company‘s Actions Work Company’s Actions Work
To Improve the Environment L L 4 4 4.1 1 To Spoil the Environment

If you believed the company's actions worked to an extreme smount
to improve the environment, you would place & mark in the left-most space.
If you believed it worked a fair amount to improve the envircament, you
would place a mark in the seéond space. If you believed it worked only

slightly to improve the envi ronment you would mark in the third space.



If you believed the action worked neither to improve the environment
nor to spoil the environment, you would place a mark i{n the &4th space.’
Similarly you would mark in the 5th, 6th, or 7th space if you believed

it worked to spoil the environment.

If you  can see absolutely no relationship between the action

and the environment, place your mark in the center.

Another example can be shown using the "Company's actions are
costly" / "Company's actions are not costly" scale. If you believed the
company’s actions are costly (in the view of the consumer} you would place
a mark in one of the first three spaces, depending on the amount of
cost involved. If you believed a company's actions are not costly, you

would mark one of the last three spaces.



A company sells products which have not been tested for safety under
extreme conditions (such as in the hands of children, or when left
in a hot area too long).

A company does not design products so that they can be recycled.

A company sells 1ts producte on credit terms which are higher than their
credit costs justify.

A company does not service products adequately after sales.

A company develops products intentionally so that they will wear ocut and
need replacement.

A company lays off workers immediately when sales decline.

A company claims its products can do more than they are actually capable
of doing.

A company does not sttempt to decrease the amount of air poliution
emitted by its products under normal use.

A company charges much higher rates for service calls than their costs
justify.

A company encourages industry efforts to increase prices.

A company attempts to create and control consumer demand for its products
rather than develop products which consumers truly want.

A company spends money on advertising that could be passed onto
consumers through lower prices.

A company promotes products which use natural resources that are in
short supply.

A company dumps wastes into a stream that feeds a lake, making the lake
unfit for bathing or fishing.

A company aims 1ts advertising at childrem so that the children will
convince their pareats to buy the product.

Company's Actions
Are Far-Sighted

il LRe view OI the consumer:?

Company's Actions

_ Are Short-Sighted

s

L. SN S

proven.
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In the view of the consumer:

Company Acts In Company Does Not Act
Consumer's Interest In Consumer's Interest

A company spends money on advertising that could be passed onto

consumers through lower prices. ] | D . L1 |

A company sells its products on credit terms which are higher than their ‘ | l | I | ] 1

credit costs justify. { A

A company claims 1its products can do more than they are actually capable [ i ' ' l 1 J

of doing. |

A company does not service products adequately after sales. | ' ] | ;l | i N

A company charges much higher rates for service calls than their costs l i l | ] ' i

Justify.

A company does not attempt to decrease the amount of air pollution
emltted by its products under normal use.

wfomscare

A company does not design products so that they can be recycled. ‘

et v e
—_—
e
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A company encourages industry efforts to increase prices. i

A company dumps wastes into a stream that feeds a lake, making the lake I
unfit for bathing or fishing.

—d
———
———
o
—
e
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A company aims its advertising at children so that the children will P P | P }
convince their parents to buy the product. >

A company lays off workers immediately when sales decline. | ] | | i ! | l

A company attempts to create and control consumer demand for {ts products ‘ [ I l J i | i
rather than develop producte which consumers truly waut. b

A company develops products intentionally so that they will wear out and }
need replacement. !

A company promotes products which use natural resources that are in | i I { i ] | AJ
short supply. '

A company sells products which have not been tested for safety under ’
extrema conditions (such as in the hands of children, or when left
in a hot area too long).




Company Responds Company Does Not Respond
Quickly to Changes Quickly to Changes

A company spends money on advertising that could be passed onto
consumers through lower prices. [ I l l ] | i '

A company sells products which have not been tested for safety under
extreme conditions (such as in the hands of children, or when left l l i | l l } ]
in a hot area too long). :

A company lays off workers immediately when sales decline. L l l l ' 1 I l

A company attempts to create and control consumer demand for its I
products rather than develop products which consumers truly want. l

A company does not design products so that they can be recycled. ‘ ] | | I } 1
A company does not attempt to decrease the amount of air l ' | , | i l {
pollution emitted by its products under normal use,

A company sells its products on credit terms which are higher than l '

their credit costs justify. ! l I ' ' l
A company promotes products which use natural resources that are l 4[ l 1 \ | I J
in short supply.

A company dumps wastes into a stream that feeds a lake, making l l I l ‘ ' I _J
the lake unfit for bathing or £ishing.

A company aims its advertising at children so that the children l ] | l i l { I
will convince their parents to buy the product.

A company does not service products adequately after sales. ﬂ ‘ ' | | | l B
A company encourages industry efforts to increase prices. ' | | i ] l i !
A company claims its products can do more than they are

actually capable of doing. l j | | ' i i '
A company develops products intentionally so that they will l l ' [ l i ; ]
wear out and need replacement.

A company charges much higher rates for service calls than l l l ] ' [ [ A_J
their costs justify. ¥ : ‘



Company's Actions Company's Actions

Are Costly Are Not Costly
A company charges much higher rates for service calls than their costs ‘ !
A company does not attempt to decrease the amount of air pollution
emitted by its products under normal use. l ] | | i } j |
A company spends money on advertising that could be passed onto i ! | | | | 1 i
consumers through lower prices. v
A company develops products intentionally so that they will wear out and ' | l | | i | 1
need replacement. ‘
A company claims its products can do more than they are actually capable { | ' ] | i l N
of doing.
A company does not service products adequately after sales. i} | | | i H [
A company does not design productgs so that they can be recycled. i | ! 1 | i § 4
A company encourages industry efforts to increase prices. i | | ] { i § [
A company attempts to create and control consumer demand for its products l 1 l l 1 1 !
rather than develop products which consumers truly want. L
A company dumps wastes into a stream that feeds a lake, making the lake ] i | | 1 | | J
unfit for bathing or fishing. i
A company lays off workers immediately when sales decline. | | ! | | | | |
A company promotes products which use natural resources that are in short | | | i ] ! § i
supply.
A company aims its advertising at children so that the children will 1 ] l 1 l $ I ]
convince their parents to buy the product. ’

A company sells products which have not been tested for safety under

extreme conditions (such as in the hands of children, or when left in a | | I ] | | } ‘
hot area too long).

A company sells its products on credit terms which are higher than their
credit costs justify.
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Company Appears To Company Does Not Appear

Be Optimistic To Be Optimistic
A company aims its advertising at children so that the children | | 1 I ‘ |
will convince their parents to buy the product. | ‘
A company claims its products can do more than they are ] ' l | ' | | |
actually cepable of doing. ¢

A company does not gervice products adequately after sales.

A company develops products intentionally so that they will wear
out and need replacement.

Sy P—
————
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A company encourages industry efforts to increase prices. ' l | l ‘ ‘ { I B
A company lays off workers immedistely when sales decline. | - } | | ] {1
A company does not design products so that they can be recycled. ’ i } | | ] b1
A coupany dumps wastes into a stream that feeds a lake, making

the lake unfit for bathing or fishing. T I N B S R
A company sella productg which have not been tested for safety !

under extrema conditions (such as in the hands of children, or | { l ! g 1 |

when left in a hot area too long).

A company sattempts to create and control consumer demand for l | { l ! |
its products rather than develop products which consumers truly Y
vant.

A company does not attempt to decrease the amount of eir 1 | ] i [
pollution emitted by its products under normsal use.

o

A company promotes products which use natural resources
that are in short eupply.

q_.
-

S
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A company spends money or advertising that could be passed onto
consumers through lower prices.

ot
.
-
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-
-
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A company sells its products on credit terms which are higher ! ] f | ’ ! i ;
than their credit costs Jjustify.

A company charges much higher rates for service calls than ‘ l l | <1 1‘ | 1
their costs justify. _ : :




il WIS VALGW W LI WWMLU WG L o

Company Operates In  Company Does Not Operate
A Legitimate Manner 1In A legitimate Manner

A company attempts to create and control consumer demand for its l l ' ' 1 i l !
products rather than develop products which consumers truly want. +
A company claims its products can do more than they are actually | ' ’ ’ | ' | I

capable of doing.

A company sells {its products on credit terms which are higher than l- ‘ g I | 9 ‘ {
their credit costs justify.

A company encourages industry efforts to increase prices. ! ’ I l f ﬂ f {

A company sells products which have not been tested for safety under
extreme conditions (such es in the hands of children, or when left | | | | | ‘ | |
in a hot area too long). N )

A company does not design products so that they can be recycled. l ! ' l ' l 1 l
A company does not attempt to decrease the amount of air

pollution emitted by its products under normal use. | l { ! l | | |
A company ailms its advertising at children so that the children ‘ ) | ' l | | t
will convince their parents to buy the product. b

A company dumps wastes into a stream that feeds a lake, making l ' l l ‘ | ] '
the lake unfit for bathing or fishing.

A compaﬁy spends money on advertising that could be passed onto l I ! AL l l ' l
consumers through lower prices.

A company does not service products adequately after sales. { { g 1_ ( | | l
A company promotes products which use natural resources that are [4 ! J [

in short supply. f j ' l
A company develops products intentionally so that they will wear E ‘ ] I ! i ! ‘
out and need replacement. ¢

A company charges much higher rates for service calls than ' ' I f !
their costs justify. ! { |

A company lays off workers immediately when sales decline. l } 1 ! l 1 [

i S




A coupany claims its products can do more than they are actually
capable of doing.

A company does not design products so that they can be recycled.

A company promotes products which use natural resources that are
in short supply.

A company encourages industry efforts to increase prices.
A company lays off workers immediately when sales decline.

A company develops products intentionally so that they will wear
out and need replacement.

A company sells its products on credit terms which are higher than
thelr credit costs justify.

A company dumps wastes into a stream that feeds a lake, making the
lake unfit for bathing or fishing.

A company charges much higher rates for service calls than their
coats justify.

A company does not attempt to decrease the amount of air
pollution emitted by its products under normal use.

A company does not service products adequately after sales.

A cowpany attempts to create and control consumer demand for its
products rather than develop products which consumers truly want.

A company spend money oa advertising that could be passed onto
cougumers through lower prices.

A company sells products which have not been tested for safety
under extreme conditions (such as in the hands of children, or
when left in a hot area too long).

A company aims 1ts advertising at children so that the
children will convince their parents to buy the product.

Company Is Most Likely
A Big Company

Company I8 Most Likely
A Smell Company

L1

.

R D |
I
I N T
.
N
R R
L]
|
N
N .
] |




Company Controls Company Does Not

Others Control Others
A company charges much higher rates for service calls than their costs | | | i i l | l
justify.
A company sells its products on credit terms which are higher than their 1 1 | 1 | ' 1 i
credit costs justify.
A company does not service products adequately after sales. | | i | | | | i |
A company does not design products so that they can be recycled. i \ | | ] | { |
A company encourages industry efforts to increase prices. l | j 1 | 1 ] }
A company does not attempt to decrease the amount of air pollution ' l l | !
emitted by its products under normal use. { | L
A company claims ite products can do more than they are actually capable { | i [ | { | !
of doing.
A company aims its advertisiag at children so that the children will
convince thelr parents to buy the product. l 1 | i | | ] {
A company spends money on advertising that could be passed onto
consumers through lower prices. L1 ] | | i | |
A company attempts to create and control consumer demand for its products i ' | | [
rather than develop products which consumers truly want. | f |
A company develops products intentionally so that they wlll wear out and | i g | | | ( 3

need replacement.

A company sells products which have not been tested for safety under »
extreme conditions (such as in the hands of children, or when left P 1 l | } i
in a hot area too long). ’

A company lays off workers immediately when sales decline. 1 { | [} 1 | | |

A company dumps wastes iato a stream that feeds a lake, making the lake
unfit for bathing or fishing. I N D U B

L
A

A company promotes products which use natural resources that are in short

supply. - ! { { | 1




in tne view OIrI the consumer:

Company's Actions Work Company's Actions

To Impreve The Work To Spoil
Environment The Environment
A company does not design products so that they can be recycled. ) i [ 1 ! i | t
A company lays off workers immediately when sales decline. i ) | | l | 1
A company promotes products which use natural resources that are in g | | | l | | l
short supply. '

A company sells products which have not been tested for safety under
extreme conditions (such as in the hands of children, or when left l ! ] i | | | B
in a hot area too long). 0

A company does not attempt to decrease the amount of alr pollution

emitted by its products under normal use. L | i ] ~JA I | I
A company sells its products on credit terms which are higher than t I | 1 | . i i
their credit costs justify. .

A company charges much higher rates for service calls than their P y [ | [l | l

costs justify. v

A company alms its advertising at children so that the children i | i l

will convince their parenta to buy the product. 1 J | L

A company attempts to create and coantrol consumer demand for its | '

products rather than develop products which consumers truly want. L | ] J l | s
|

A company dumps wastes into a stream that feeds a lake, making the l l

lake unfit for bathing or fishing. L l, L l ! L

A company encourages industry efforts to increase prices. i 1 | | | | | ]

A company spends money on advertising that could be passed onto 1 t | ] | | ] i

consumers through lower prices. + v

A company develops products intentionally so that they will wear out ! | i | | { [ 1

and need replacement. N

A company does not service products adequately after sales. : i | ! ! ! ! | ]

A company claims its products can do more than they are actually { I i ] | i I l

capable of doing.




Company's Actions Company's Actions
Are Misleading Are Not Misleading

A company attempts to create and control consumer demand for its products . .
rather than develop products which consumers truly want. | | ] | i | | '

A company sells products which have not been tested for safety under | i '
extreme conditions (such as in the hands of children, or when left in a | i ! ! ]
hot ares too long).

A company lays off workers immediately when sales decline. | | ] ! | i | J
A company encourages industry efforts to increase prices. ' 1 ) i i | | |
A company claims its products can do more than they are actually capable ! i i i ! { t !
of doing.

A company spends money on advertising that could be passed onto consumers ) | i | | | | '
through lower prices.

A company promotes products which use natural resources that are in short | i i § | ! i !
supply.

A company develops products intentionally so that they will wear out and ) ] i { | ] | l
need replacement.

A company does not service products adequately after sales. ] i | | | | } §
A company charges much higher rates for service calls than their costs | ’ |
justify. ] ! } | |

A company does not attempt to decrease the amount of air pollution emitted

by its products under normal use. | | | | | | | I
A company does not degign products so that they can be recycled. | i i i | i i |
A company dumps wastes into a stream that feeds a lake, making the lake : | { i | i i |
unfit for bathing or fishing. -

A company aims its advertising at children so that the children will P | | I | i |
convince thelr parents to buy the product.

A company sells its products on credit terus which are higher than their | ’ i | i ' { I
credit costs justify. -




On the following page you will find a list of 15 descriptions of company's
actions. We would like you to rank these in order of your preference for
eliminating them. To do this, please consider yourself in the position of
the president of an assoclation of companies which has been asked by the
member companles to eliminate certein practices in the industry. Please
mark with a "1," the company's action which you would most like to eliminate.
Then please mark with a “2" the action which you would next most like to
eliminate. Continue with all 15 actions.

Please try not to have any ties in your answers. However, if you find
it impossible to decide between 2 actions, mark them both with the same

number.



A company sells its products on credit tewxwms which are higher than their
credit costs justify.

A conmpany dumps wastes into a stream that feeds a lake, making the lske
unfit for bathing or fishing.

A company does not attempt to decrease the auount of gir pollution emitted
by its products under normsl use.

A company does not service products adequately after sales.

A company promotes products which use natural resources that ave in short
supply.

A company claims its producits can do more than they are actually capagble
of doing. .

A company lays off workers immediately whea sales decline.

A company attempts to create and control consumey demand for its products
rather thnan develop products which consumers truly want.

A company aims its advertising at children so that the children will
convince theilr parents to buy the product.

A company does not design products so that they can be recycled.

A company charges much higher rates for service calls then their costs

justify.

A company develops products intentionally so that they will wear ocut and
need replacemént.

A company spends money on advertising that could be passed onto consumers
through lower prices.

A company encourages industry efforts to increase prices.
A company sells products which have not been tested for safety urder

extreme conditions (such a3 in the hands of e¢hildren, or when left in
a hot area toco long).



In order thet we may categorize some of your answers, please

coumplete the following questions.

What is your present occupation? (Businessman, Housewife, student, etc.)

If you are a businessman, what is your position and how long have you

held it? TIf you are a student, what is your year and major?

what is the last year of your formal education?

Do you subscribe to any of the following magazines?
Consumer Reports
Consumer Bulletin

MONEY

Which age classification do you fall in?
20 - 29 30 « 39 ___ 40 - 49

50 or above
Do you have any children between the ages of 15 and 257 -

Into which classification would you estimate your family earnings?
less than $5,000 $5,000 - $10,000
$10,000 ~ $15,000 $15,000 - $25,000

Above $25,000

THANK YOU FOR YOUR TIME!
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One Dimensional t-Test

Results of One Dimensional t-Test

Rational of Test for Equality of Covariance Matrices
Rational of MANOVA Test

Results of Multivariate Tests on Perceptions

Results of Multivariate Tests on Preferences
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A2 - 1

One Dimensional t-Test

To test each group mean against the overall mean for the dimension
the following hypothesis is tested:
HQ: The group ‘sample mean equals the overall mean.

against the alternative:

Ha: The group sample mean is not eqﬁal to the overall mean.

The hypothesis Ho is accepted if:

|§'— iél < ta/2,n s//;;
g
where:
.i = The overall mean for the dimension,
ié = The group mean for the dimension,
s = The overall standard deviation for the dimension,
ng = The group sample size,

t = t Test statistic for a/2 and n .
a/2,n g
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A2 - 2

Results of One Dimensional t-Test

TEST OF PERCEPTUAL SALTENCES -
Table of s//;;:

Dimension
1 2 3 4

19 Housewives: 0.0379 0.0317 0.0390 0.0305
28 Businessmen: 0.0312 0.0261 0.0321 0.0251
23 Students: 0.0344 0.0288 0.0355 0.0277
t-Test Statistics

t97.5,19 = 2.093

t97.5,28 = 2.048

t97.5’23 = 2.069

For the Housewives, Second Dimension:

Overall mean = 0.279
-2.093 * s//19 = -0.066
Test value = 0.213
Actual mean = 0.191

Therefore, Reject Ho for the housewives on the second

dimension (perceptions).



TEST OF PREFERENCE VECTOR COSINES:

Table of s//;;:

1
18 Housewives: 0.0916 0.
28 Businessmen: 0.0734 0.
23 Students: 0.0810 0.
3
t-Test Statistics:
97.5,18
97.5,28
t97.5,23

Dimension

2

1038
0832

0918

2.101

2.048

2.069

For the Students, Fourth Dimension:

Overall mean

-2.069 * s//23

Test Value

Actual Mean

3

0.1037

0.0831

0.0917

0.0016

-0.178

-0.176

-0.231

167

4

0.0971

0.0778

0.0858

Therefore, Reject Ho for the Students on the fourth dimension

(preferences).
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A2 - 3

Testing For Equality Of Covariance Matrices

Before conducting a multivariate analysis of variance, the covariance
matrices must first be tested for equality. Donald F. Morrison shows that

the hypothesis:

may be tested against the alternative,

H: I, # L,

a i j
. . -1
by the statistic MC = where
k
M = (Zni)ln[S| - n;ln|s,|
i=1
C—l -1 - 2p3 + 3p -1 % 1 _ 1
6(p+1) (k-1) 4o1 B4 Zni
k = number of groups,
p = number of dimensions,
S = overall covariance matrix,
Si = covariance matrix for group i,
n, = sample size of group i,
n = overall sample size.

MC © is approximately distributed Chi Square with degrees of freedom
%{k - 1)p(p + 1). The approximation appears to be good if k and p are

each less than 4 or 5 and ni exceeds 20.
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A2 - 4

Multivariate Analysis of Variance

As stated in Chapter 4, the model for the multivariate analysis of

variance (MANOVA) is:

() Sisk T Uik T Cijk
where:
sijk = the salience for individual i, in group j, on dimension k,
ujk = the mean value of the salience for group j, on dimension k,
e:.ij = the error and individual differences for individual i, in

group j, on dimension k.
The hypothesis to be tested is:

(2) Hop v = Uy 5 Uy

In matrix form (1) and (2) can be restated as follows: ,

(3) S = AB + e
4) HO: LB = ¢
where
1
51 | B LS L P
- 1 -
B =1 ¥ Mog Hop v v ¢ Moy
T
HB.J Mgy H3p « = = H3,
J 0 0
Ny
A = 0 J 0
N,
0 0 J
Ny
1 -1 0
L =

-
o
!
[y
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q = 2 X r matrix of zeroes.

2
|

The number of subjects in group j,

(2]
It

the number of dimensions,

and J

Column vector of 1's, of length Nj.

Estimates of B can be calculated from the familiar equation:

(5) 8 = (a'a)las

The Likelihood Ratio Technique is used to test significance.

THE LIKELTHOOD RATIO TECHNIQUE

The likelihood ratio is defined as follows:

© 2N _e® Bl | 1 ) 1
Q(E) [E + H| IETY||E +H|] |1+ E7'H|

where:
QB) = (5 - AB)'(S - AB)
é = the maximum likelihood ratio estimator such that Lé = q
Q(B) = (S -AB)'(S - AB) = Q(B) + (18 - 'L LY TS - @)
E = Q(8)
B = Q(B) - Q(B)

AZ/N is distributed as the product of B distributions. By matcﬁing the

first moments, approximate distributions may be found using the x2 statis~
tic. In the general case the following approximation is used:

T~

7) - -q-2p -1+ D) In Rk -



where:

Solving for E

the number of groups,
the number of dimensions,
the rank of L,

the total number of observations.

The matrix E may be derived as follows:

Using (5),

E

Realizing the following value of (A'A)_1 it is possible to solve for

A(A'A)_lA':
/N, 0 0
a'n?t = o 1N, 0
| 0 Ny
1
= J_ J 0 0
NN N
A(A'A)—lA' = 0 %- Iy JI\'I 0
2 N2 N
1
0 0 O N
B N3 N3 N3 |

E Q(é) = (S - Aé)'(s - Aé)

S'S - 2S'AR + BA'AB

S's - ZS'A(A'A)—lA'S + S'A(A'A)_lA'A(A'A)-lA'S
S's - zs'A(A'A)'lA's + S'A(A'A)_lA'S
S's - S'A(A'A)—lA'S

S'[I - ACA'A) TA']s

171
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and E is of the form:

S'(1 - A(A'A)-lA')

E =
_ 1 —
I, -= J_ J! 0 0
NN NN
1
= g 0 I, -= J_ J
N, N, NN, 0
1
0 0 I -= J_J!
Ny Ny N3N,
In element form this works out to be:
% gg -
e, . = s .S R S .S .
ij g=1 h=1 D8] hel hgig]
N
3 g 3 - -
= Z Z Sh ish . ™ 2 N is .
g=1 h=1 gi hgj g=1 & 81 8l

Solving for H

To obtain H the following reasoning may be used:

H = (LB - q)'(L(A'A) L") (18 - q)
since —
1 -1 0
L =
1 0 -1
and
1/N 0 6_7
1
(A'A)'l = 0 1/N2 0
0 0 1/g§_
N, + N, .
L(A'A)"lL' = %- N,
1 N. + N
1 3
1 N
3
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Sinceq = 0, LB - q = LB. Also,
. 1 11 %12 ° * f S1r
- ' 1
31 532 © 3
. ..th o
Solving for the 1ij element of LB:
e TR E R CEEOF

Rewriting (L(A'A)--]'L')--1 in element form gives the following:

. ) N, if i-=]
@™ LD = -y aanNen)

0 if 1 # j

Using the element notation shown above and the notation:

- 1 Ni
Sij * N, Zl Sikj
_ p 3 N,
s, = T S,., .
i N 121 kzl 1k]
then,
-1 ,\~=1 " 2 -1 ,-1, .2
1 ' = ' LA
(L(A'8) L") L8, iZch(A A) L'y * LBy
1 2 - - - -
= ﬁ'izl(Ni+1Nk+1)(Sij " 543 Y Ner1S13 T S 5
- -1 ,,-1.7 z - 1,12
LR) ! ' ' = % LS AN
(L) "(L(A'A) L") L8 kZlLskm (L(A'A) L") LBy ;
2
= kzl ($1m ~ S(k+1)u9'(Nk+1(Slj S (ke1)3)

1
2
(=N
eI

Ny 1N By - S(i+l)j)}



174

which works out to the following:

hmk LB(L(A'A) L") LBmk
3 -— - = =

= N.s, s.. — Ns.s
kzl k km kj jm



175

A2 - 5

Multivariate Tests on Perceptions

Test of Equality of Covariance Matrices:

M = 31.99089 ¢l = o0.91176
el = 29.1 Xgo
2 _
X0,.05 = 31:41,
z = 28.4 2 = 23.8 therefore, the hypothesis of
X20,.10 "2 X20,.25 "S ’ P

equality is accepted at the .05 level but would be rejected at the .10

and .25 level.

Likelihood Ratio Test:

1+t u| = 1.2525
“(n-q - 0.5(p — 1+ 1)) Tl = 14.745 ~ X
a=otp = r E+ H . X8
2 _ 2 2 _
Xg,.05 = 155, X5 .19 13.4,  Xg .5 = 10.2

Therefore, the hypothesis of equality of group perceptual means is accepted

at the .05 level, but would be rejected at the .10 and .25 levels.
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A2 - 6

Multivariate Tests on Preferences

Test Of Equality Of Covariance Matrices:

1

M = 38,819 C - = 0.9096
-1 2
MC = 35.3 X0
Table Values:
2 _ ) 2 _ . 2 _ )
X90,.10 = 28:4 X20, .05 31.43 X20,.025 34.2;
2
X20,.01 37.6.

Therefore, the hypothesis of equality of covariance matrices is rejected

at all levels .025 and above. It would be accepted at the .01l levels.

Likelihood Ratio Test:

Although this test is not statistically correct since the hypothesis
of equality of covariance matrices is rejected, it is included here for

the reader's observation

lT+E H| = 1.366
~(N-q-0.5(p-r+1) g E oT = 20.131 v xg
Table values:
Xg,.05 = 15:55 Xg 0,5 = 1755 xz o= 20.090;
x3,.005 = 22.0.

Therefore, the hypothesis of equality of preference cosine means is

rejected at all levels. 01 and above. It would be accepted at the .005 level.



A3 - Computer Programs

DREAD, Program for Ordering Scales, Calculating

Standardized Scores and Euclidean Distances

MATRIX, Program for Computing Test of Equality

of Covariance Matrices and MANOVA Test
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SOURCE LISTING FOR DREAD COMPUTER PROGRAM
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Used to Order Issues, Calculate Standardized Scores, and Derive Euclidean

Distances

DIMENSTON IORODER(15,10)»SCORF(15,10),SD(10)»ISCALE(1D)

DIMENSION DUMMY (10)
PDIMENSION NIST(15915)yR(1S5,10)KEY(15)»ID(75)
SET PROGRAM SO THAT IT MAY GSEGIM TO READ DATA
READ CRDER OF ISSUES FOR EACH SCALE
READ(S»lUL)NKEY
NKEY =2, PREFERENCE RANK ORDERS, NKEY = 10, 10 SCALE
READ(S»101)Y ((IORODER(I+J) v I=1,15) vJ=1+NKEY)
ISTOPRP=0
00 1 I=1.,NKEY
poO 9 J=1.+15
KEY(J)=U
CHECK ORDER OF SCALESy IT SHOULD BE BETWEEN 1 AND 15.
po 1 J=1,15
IF(IORDER(Jr 1) .GEWel AlNDLIORDFR(JYI).LEL15)GO TO 11
WRITE(6,301)I1» (IORDER(K»I)K=1,15)
ISTOP=1
GO TO 1
K=IORCER(Jr 1)
MAKE SURE ISSUES ONLY APPEAR ONCE FOR EACH SCALE
IF(KEY(K),EQ.1)GO TO 10
KEY (K)=1
CONTINUE
IF AN ERRCR HAS RBREEN MADE TO THIS POINT» STOP.
IF(ISTOP.ER.1)GO TO 12
REAL MUMBER OF INDIVIDUALS
READ(S»101)NMINMND
IF(NMINDGT«79)WRITE (6o 304 ) NMIND

PERCEPTUAL



C STAKT DO-LOOP #8» OATA READ: ORNER, AMD COMPUTATION.
C
C START ROUTINE FOR EACH IHDIVDUAL
DO 8 IMDIV=1,MNMIND
IF(NKEY.£Q410)GO0 TO 30
C THE FOLLOWINKG IS FOR 2 SCALE PREFERENCE DATA ONLY

READ(S5e403) ID(INDIV) »ISCALE(L) » (R{Jr1)»Jd=1115)
K=ISCALE(1)
IF(K.,LE.0.ORK.GE«3)GO TO 31
pO 32 J=1,15
L=IORDER (JrK)
32 SCORE(L,1)=R(Jr1)
WRITE(6,401)ID(INDIV), (SCORE(Jr1),»J=1+15)
WRITE(240402) (SCORE(J,1)rJ=1,15)
GO TO 8
306 CONTINUE '
C THE FOLLOWING IS FOR 10 SCALE PERCEPTUAL DATA ONLY
C READ INDIVIDUAL'S I MNUMBER
KEAD(5¢103)ID(INDIV)
PO 2 I=1.15
2 KEY(I)=0
C READ DATA FOR INDIVIDUAL
READ(59102) (ISCALE(I) ,DUMMY(T) v (R(JrI)rJd=1r15)I=1+10
C START DO-LOUP H23 = DATA ORDERING
Lo 28 I=1.10
K=ISCALE(I)+1

25 IF (KEY(K) ,EQ.0)GO TO 26
C ERROR CHECK = SCALE ALREADY USEN
31 WRITE(Hr303)INCINDIV) » ISCALE(T)
GO TO 8
26 CONT INUE
KEY (K)=1

LO 28 J=1,15

IF(R(JrI) eGE140AND i (JrI),LE.7.0)G0 TO 27
C ERRUR CHECK - IMPROPER LIMITS Or VALUE READ
WRITE(6,302) ID(INDIV) »ISCALE(I) +R(JrI)
GO TO §
C L IS CCRRECT ISSUE FOR K-TH POSITION ON THIS SCALE
27 L=IORDLR (JrK)
SCORE (L KIZR(Jr 1)
26 CONTINUE
C END GO LOOP £28 = DATA ORDERING
C START DO LOUP #7 = STARUDARDIZE SCORES
DO 7 I=1.10
C CALCULATE MEAMN,» SET ZERO MEANM
AMEAN=0,0
L0 3 J=1,15

3 AMEANZAMEAN+SCORE(Jr 1)
AMEANZAMEAM/15.
DO 4 J=1.15

4 SCORE(Jr I)=SCORE (J9 1) =AMEAN

sb(Iy=o0,



C CALCULATE STD. DEV.r SET UNIT STD. DEV.

OON

DO 5 J=1+15
SD(IN=SU(I)+SCORE(J,I) *%2
IF(SD(I).LE. 0,00001)GO TO 7
SD(I)=SD(1)/1%.
SD(I)=5GRT(SD(T))

DO 6 J=1:15
SCORE(J»1)=SCORE(J»1) /SD(I)
CONTINUE

END DO LOOP #7 = STAMDARDIZE SCORES
WRITE STANDARDIZED SCOKES

CO 26 J=1,15
WRITE(22:,202) (SCORE(J» 1) »1=1,10)
CONTINUE

C COMPUTE DISTANCES AND WRITE

2l
22

23
8

PO 22 1z2+15

L=I-1

Do 22 J=1,L

DIST(I(J)=0.,0

L0 21 K=1,10
UIST(I»J)=CIST(Is»J)+(SCORE(IsK)=SCORE(JrK) ) %k%k2
DIST(I9yJ)=SORT(DIST(IJ))

DO 23 I=2+15

L=I-1 .
WRITE(6221M (RIST(IpJ) vJd=1.,L)
WRITE(23,210) (DIST(I»J)pJd=1,L)
CONTINUE

C END DO LOOP k8

12

101
102
103

201

2Ce
203
204
210
300
301
362
303
304
401

402
403

CONTINUE

FORMAT(30I2)

FORMAT(4(I1,A4,15F1,0))

FORMAT(I3)

FORMAT(I7:15(/+¢10F8.2))

FORMAT(1UF&.2)

FORFAT(F1G«1e3(/010F10.5))

FORMAT(3(/+¢1UF10,5))

FORMAT (14F2.9%)

FORIAT(* IORDER TOO HIGH, *, 15,21I5)

FORMAT (v *¥ERROR ORDER '"+vIl4r/e5X91514)

FORMAT ('t %x%ERROR IMPRGPER LIMITS'»2I10,F10.5)

FORMAT (v *ERROR REPEATED CARD HAME +ID v,I5,v, ISCALFE!,I5)
FORMAT (' **ERROR NMIND = v,I5,1, THIS IS GREATER THAMN 75')
FORMAT(I&¢/0315F7.1)

 FORMAT(15F5.0)
FORMAT(I2011/,15F240)

END
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SOURCE LISTING OF MATRIX COMPUTER PROGRAM

Used To Test Equality of Covariance Matrices and To Compute MANOVA

(This program uses subroutines to multiply, invert, print, and take eigen-
values of matrices.)

DIMEMSTION N(3)1S(30s3,4)sSTOT(324) o STT(L) 1 E(L o) vH (4 1) oLVIG) My (k4
I)rTENMP (Lo 4) pEH(G424) »SIGMA(L»4) pSS{4rty)
C POSITION TAPE 23 STARTIMNG AT SECOND RECORD
READ(23,103)A
C STArRT. RERD DATA AND Z2ERO VARIABLES.
C=0.0
EM:OQO
READ(Sr101)NGRPyNDINM»i1(1) o N(2) e N(3)
NOND=HNDI-ixMDIM
WNZR(L) 1 (2) +8(3)
WRITE(6,209) RN
C ANNA = SUM OF ( N(I) - 1)
ANNAZNN=-RNGRP
DO 11 J=1i,HGRP
M=N(J)
DO 10 I=1.M
10 READ(23»102) (S(IpJdeK) K1 NDIM)
DO 11 I=1,HGRP

11 SS(IsJ)zU.D
E END, READ DATA AND ZERO VARIARLES,
C CALCULATE STOT AMD STT
C STOT(J»I) = SUM OF S(KedrI) FOR GROUP tJv AMp DIMEMNSIOM 1
C STT(I) = Sum OF ALL S(KyJdy»1) FOR DIMENSION tIv
p0 2 I=1,lDIM
STT(I)=0.0
L0 2 J=1:N3RP
STOT(Jr1)=0,.0
L=lv(J)
L0 1 K=l.L
1 STOT(Jr 1) =STOT(Jr 1) 4S5{K» 1)
2 STT(I)=STT(I)+STOT(J, 1)
DO 12 I=1,/!'GRP
L=i(I)
WRITE(H6000) ((S(Jr 1K) eK=1 o HiNIM)Y ,Jd=1,L)
12 . WRITC(6r2CT7)(STOT(IeK) s K=1 N IM)

WRITE(6,207)56TT



C START TEST OF COVARIAMCE MATRICES.
C SIGMA = COVAKIANCE MATRIX OF EACH GROUP % ( N(I)=1 )
C SS = CVERALL COVARIANCE MATRIX
DO 34 Iz1,MORP
L=N(I)
L0 32 J=1,NDIM
DO 32 M=z=1,NDIM
SIGMA(JrM)=0,0
DO 31 K=ilL
31 SIGMA(Jr)=SIGMA(Jr M) +S(Kp I o JI*S(KeIeM)
3z SIGMA(J M) Z(SIGMA (I, M) =STOT(I»J)xSTOT(I /M) /FLOAT (L)) /FLOAT(L-1)
CALL PRINMT(NDIMyNDIM,SIGHMA)
DO 33 Jz=1,NMDIM
00 33 M=1,NDIM .
33 SS(JeM)=SS(JeM)+FLOAT(L=1) *SIGMA (J M) /ANNA
CALL MINV(SIGYMAZNDIN DLV MV, DND)
C EM= ( SUM OF ( N(I)=1 ) ) % LOG (DETERMINANT OF SS) - SuUM OF
C ( ¢ NtI)=1 ) *x LOG(DETERMIMANT OF SIGMA) )
EMzEM=FLOAT(L-1)%ALGG(D)
C C =1~ (( cPxx2 = 3P +1 )/( 6 (P+1 )( K=1 ) ) ( SUM OF (1/( N(I) =1)
C -1 /7 (SUMOF ( K(I)=1) )))
34 C=C+1.0/FLOAT(L~1)
"CALL PRIKT(NDIK,HCIM,SS)

CALL MINV(SSy NDIMeD oLV MV, kDND)

EM=EM+ANNAXALOG (D)
C=1.0~(FLOAT(MNDIM*(24NDIM+3)-1)/FLOAT (6 (NDIM+1)* (NGRP=1)))*(C=-

11.0/ANNA)

WRITE(6,112)YEM,C

C END TEST OF COVARIAMCE MATRICES.
C
C START CALCULATIONS OF £ AND H MATRICES FOR MANQVA
C E(I,d) = SUM OF ( S(MeKeI) % S(MiKpd) ) = SUM OF (STOT(K+I) % STOT(KsJ)
C /7 ( N(K) )} )
C HUI,J)= SUM OF (STOT(KyI)*STOT(X,yJ)/ (N(K) ) )} = STT(I) % STT(J) / &N
DO 4 IzZ1,HDIM
DO 4 J=1sNDIM
E(I,J)=0.0
H(I,J)ZU.0
DO 3 K=1,1IGRP
HTe D) ZH(I pJ)+STOT(K» I AS5TOT (Ko J) /ZFLOAT (HI(K))
L=N(K)
0O 3 M=1.L
3 EC(Lr NNZE(Lr ) +S (M e Ky L) S (MK pd)

E(Ted)zE(TI»Jd)=H(I )
HOIp D) =TI p ) =STT(D) *STT(J) /FLOAT (NI
IF (I MNEJJIYE(IyI)=E(IJ)
IF (I.NEJJIH(J»I)=H{I 1 J)
4 CONTINUE



OO0 0

101
102
103
112
201
202

203
204

20%
200
207

CALL PRINT(MNDIN )NDIMot])
CALL PRINT(NDIM)NDIMIE)

CALCULATING LAMBDAXx*2/N
LAMsDA*%2/N = 1 / DETERMINANT OF ( IDENTITY + E-~INVERSE * H )

CALCULATE E-IMNVERSE
CALL MINV(E NDIMDLVyMVNDND)
CALL PRINT(NDIM,NDIM,E)

CALCULATE E-INVERSE * H
CALL MULT(NDIMoHDIMyNOIMsEsH, TEMP)
CALL PRINT(NDIM,NDIM,TEMP)

CALCULATE I + £-INVERSE * H = TEMP

DO & Iz=1,NDIM
0O 5 J=1,KDIM
EH(I I =ZTEMP(I,J)
TEMP(I»I)=TEMP(I,1)+1,9
CALL PRINT(NDIMyNDIM,TEMP)
CALCULATE OETERMIMANT OF TEMP, ITS RECIPROCALe AND THE TFEST STATISTIC
CALL MINVITEMP»NUIMeD LV IMV,MNOND)
WRITE(6,201)0
0=1,0/D
WRITE(6,202)D .
D= (FLOAT(N3RP=IN)Y+0,S4FLOAT (MNDIM=NGRP+2) ) *ALL0OG(D)
WRITE(6,203)0
CALCULATE ™MAX, CHAR. ROOT OF TEWP.
CALL EIGEN(EH»RyNDIM»1»NDMNDr 1)
CALL PRIKRT(NDIM,NDIM,EH)
CALCULATE TEST STATISTIC FOR UNIOM INTERSECTIOW TEST
WSZEH(1, 1) /(L. 04EH(1 1))
WRITE(6,204)EH(1,1) QS
FORMAT(6i2)
FORMAT(6XeBF13.5)
FORMAT (A6)
FORMAT(/¢'0 M S, F15.7¢10Xe*C =1 yF15.7)
FORMAT(//+' DETERMINANT OF I + ( E INVERSE ) H =*y F10.7)
FORMAT(// 1.0/DETERMINANT = ,F20.8)

FORMAT(//»'" =(M=Q=0+.5%(P=R+1))*%LOG(1/DETERMINANT) =1'»F20.8)
FORMAT(// ¢t UNIOIN INTERSECTIC I MAX. CHAR. ROOT ='y F20.8¢/¢' GS =
1'1F206,.8)

FORMAT (I5S)

FORMAT(4r15.5)

FORMAT(/4F15,5+//)

END
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