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PROPOSITION OF THIS STUDY

Preface

It is the purpose of this dissertation to introduce a new
approach to the modelling of consumer brand-choice process.
Through the use of a small empirical study it will be demonstrated
that the new approach is feaaible in practice and may be applied
to broad aggregation of consumesr populations and to many product
markets.

The dependent variable to be “"explained" is the choice of
brand which, over a population, may bs summarized as a matter of
a brand's share of market.

Pravious ressarch has used 2 great number of different in-
dependent variables but they have not been highly developed in ig-
noring any sophisticated measurement of consumers' perceptions
of the set of competitive brands.

When consumer perceptions of the brands have been measured,
it has nomally been dons with ordinal or at most interval scales.
In this study an effort is made to "upgrade" the date to'some
stronger form of scele. They will be done by multidimensional
scaling, a method that has not yet been fully applied to the
overall consumer brand-choice process.

We are particularly concerned with the following perceptual

varisbles :



Perceived quality of the brands
Perceived prices of the brands
Perceived dollar advertising per unit sold

Perceived markst shares of the brands

With perceived price and perceived advertising, it will be
poasible to ses to what degrea there is congruence between the
perceptusl data and the actual corporate data, Equally important,
one may compute measures of the slasticity of advertising and of
the conception of quality. Rao has already demonstrated the em-
pirical measurement of price elasticity for safety razors and elec-~
tric shavers, using essentially the same methods of multidimen-
sional scaling

It is the proposition of this dissertation that we are on
the threshold of developing pragmatic models of brand choice if
these new variables are introduced into the current state of the
art, It is helpful to see these variables in the context of the

overall constructs of modelling the consumer brand-choice process.



The organization of chapters

In Chapter 1, an overview of multidimensional scaling methods
is discussed with their applicability in consumer behavior, their
development, their taxonomy, and their underlying technical mean-
ings.

Chapter 2 is devoted to describing the conceptual foundation
and the scheme of the proposed model with the presentation of the
hypotheses to be tested in the 1llustrative sample-problem. Lster
chapters will deal largely with this sample-problem on which we
will demonstrate how the model may be used in a practical market-
ing situation : modelling consumer brand-choice for automoblles,
for example. Data, analyses and interpretation reported here will
serve not for any purposes of generalization and projection, but
only to demonstrate the feasibility of such an approach with a
larger, projectable sample in a pragmatic marketing context.

Chapter 3 dascribes the design of the data bank for the sam-
ple problem. There is a briaf description of the questionnaire
used to collect data from the respondents.

In Chapter 4, the common perceptual spaces for all brands
are obtained after discuasing the method of preprocessing the
similarities data from the guestionnaire. Chapter 5 is devoted
to the measurement of perceived brand quality and to the tests of
the hypotheses related to price and quality. In Chapter 6, the

relation of advertising to price and quality is discussed. Ons



way of regarding allocation of advertising axpenditures is proposed
in this chapter.

Chapter 7 deals with the effect of consumers' disposable budg-
et ("endowment"). The purchasing power for perceived quality and
marginal utility of 1t ere examined. The utility function will be
obtained to predict the price level of brends at which consumers
might find most utility.

In Chapter 8, consumers' perception, preferences and attitude
are examined. Brand sttributes are extrapolated beyond the respond-
ents' present context to other, hypothetical conditions. Fundamen-
tal brand properties (underlying the attributes and derived from
them) are mapped in terms of brand perception and the nature and
direction of each brand property is examined. After the examina-
tion of brand properties, thess basic attributes of the brand are
explored and related to respondents' estimates of their past, pre-
sent and possible future views.

In Chapter 9, the possibility nf market segmentation is deman-
strated by checking upon the commana. vy of perception and prefer-
ence. Consumers' characteristics data are examined to find homo-
geneity for segmenting consumers. In Chapter 10, the market shares
of brand are predicted by consumers' proximity-preference percep-
tions, A stochastic model is employed to predict consumers' pur-

chase probabilities.

Chapter 11 presents 8 summary of findings, discusses the limi-
tation of the study, and considers implications for possible future

research.



CHAPTER 1
MULTIDIMENSIONAL SCALING METHODS

Summary

This first chapter gives soma basckground to multidimensional
sceling ss it is used in this study. In data asnalysis snd inter-
pretation, the particular advantsge is in schieving interval or
rstio-scale data (which is desirsble for anslysis) from lower-order
date which is mors readily obtsined from respondents,

At the same time, we determine any underlying structure in
the data and can repressnt that structure graphically or mathemat-
ically.

The various types of multidimensionsl scsling asre outlined
and briefly explained, pointing up the key featurses of sach major
algorithm in commonly aveilable computer programs that were used

in this study.



The icsbilit 14 n 8C ng technigues t

consumer buying bshavior

Rccording to Shepard®s description (75) , the purpose of
these techniques is to determine what structure may lie hidden in
our empirical dsts and to represent that structure by visual pre-
sentation. Therefore, the techniques employ & geometrical model
or picture. In the psrceptusl space the stimuli are represented
by points such that the significant feastures of the data sbout
these stimuli are revesled in the geometrical relations among the
spatial points in multidimensional space. A model to employ these
techniques is able to deal with the situations where the multi-
brands positions mey be simultsneously presented by points or vec-
tors with respect to their sttributes and analyzed for consumer
attitudes toward brands.

Consumer buying behavior should be studied with s considera-
tion of a wide range of sociclogical and psychological constructs
such as perception, preferesnces and attitude. Much of the bshav-
lor that interests researchsrs is s consequence of a2 complex infu-
sion of many veriables, and as such it is multidimensional in na-
ture. The unidimensioneal approach is too limited in its scops,
since it fails to obtain a full and accurate description of com-
plex phsnomena. As Gatty says, "For the purposss of marksting
research or any other spplied field, most of our tools ars, or

should be, multivariate. One is pushed to a conclusion that



unless a marketing problem is treated as a multivariste problem,
it is treated superficislly (32)."

In order to develop a programatic model of consumer bshav-
ior with good explanatory end predictive power 1t becomes neces-
sary to use a sst of appropriate msasures of consumer perception,
prefaerences and attitude toward & set of objects such as brands,
Traditional multivariate statisticsl models are usually limited
in the ssnse that the messuresment scales has restrictive assump-
tions. Therefore, it bscomes useful to find a method of convert-
ing ordinal scores (which are considered inhersnt to cognitive
data) into cardinal scales or metric sceles of either the interval
or ratio type. Thus we incorporats the constructs for cognitive
processes of perceptions and preferences intoc s consumer behavior
model (69), Multidimensional sceling techniques can be ex-

pected to handle these situations,



Development of multidimensional scaling

Multidimensional scaling is a relatively new methodology,
having become availahle in the last several years. However, 1its
original concept might be date back to 1860s. G. Fechner attempt-
ed to measure mental energy and compare it to physical energy.

He developed a relationship (Fechner's Law), relating a psycho-
logical response to a stimulus by means of a logarithmic func-
tion (31).

Three major phases could be pointed out for the development
of multidimensional scaling. The first of the three major phases
in the development of this scaling 1s referred to as the "clas-
sical” or "metric" approach. Torgerson first achieved a general-
ly workable method of multidimensional scaling. In his 1952 work
(80), he described several analytical procedures for multidimen-
sional sca’ lng. When a subject's perception of the stimull was
measured, it was done with interval sceles which, by definition,
have no "zero point". He estimated an unknown constant to con-
vert these relative distances into absolute distances. He de-
termined the dimensionality of the psychological space and ob-
tained the projections of stimull on the axes of the space by ac-
counting for these absolute distances. In his 1958 work (81),
which has long besn regarded as the classical treatment of theory
and methods of scaling, he described the state of the art of psy-

chological measurements from Fechnerian psychophysics to the then



recant development. However, his way of spproach was spacified

by a ratner rigid requirement. That is, the underlying structures
of a set of stimuli in the perceptual space should be abhsolutely
known. The metric information in terms of proximity was assumed
to be a rigid lineerity between the stimulus peirs and the dis-
tances between the stimull in the psychological space.

The second phase began with the concept of "unfalding" med-
els by Coombs in 1958, He developed &8 new type of scale in which
the problem of an equal-interval unit of psychologicsl measure-
ment was avoided. This new scaling was called "ordered metric"
and the concept logically falls between an interval scale and an
ordinal scale (23). However, this approach considsred only non-
metric output of only one dimension. His students, Bennet and
Hays continued to generalize Coombs! unfolding technique to the
multidimensional case. They expanded the theory to more than one
dimension in 1961, but they still treated the output of only non-
metric scales (7).

The third phase came with the development of the "nonmetric"
variety of multidimensional scaling. Shepard spplied this approach
to the analysis of ranked data by the degree of proximity. He
determined the minimum number of dimensions related to the origi-
nal proximity measures by specifying a monotone distance functlon.
He derived metric output from nonmetric input and recovered a ra-
tio-scaled sset of interpoint distances by the aid of a computer

program (73). His procedures have given a substantively prac-



tical technique to practitionars,

His mathematical collesgue Kruskal contributed to Shepsrd's
approach in conceptual and computstional improvement. He estab-
lished a set of procedures to find the dimensionality of the psy-
chological space by providing a criterion (which is called Kruskel's
"stresa" measure) which optimizes the goodness of fit of the deriv-
ed measures to the original input deta through a multidimensional
algorithm. (See p. 15.) |

To deal with dsta of increasingly diverse types, the Bsll
Telephone Laboratoriss have developed numerous methods which are
derived from these new approaches mentioned sbove. J. D. Csrroll,
J. J. Chang, S. C. Johnson, L. Guttman, F. Young, and others have
contributed especially in the development of algorithms of multi-

dimsnsional sceling techniques,
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Taxonomy of multidimensional sceling methods

Multidimensional scaling methods can be classified in many
ways. The differences of approaches are guite natural from the
nature of marketing research strategies which deal with behav-
ioral data. The approaches differ in the scaling of similarities
data (more generslly called "proximities" data) as well as in the
scaling of preference data (or "dominance" date). Ons of the clas-
sifications is proposed by Grgen and Rao in their book (35).

There are thres important choices in determining the appro-
priate scaling of simllarities data :

1. Response construct : Overall similarities/dissimilarities
responses to stimull (e.g., brands) versus ratings on pre-
specified constructs represented by specific attribute and
attitude scales.

2. JTreatment of sibjects : Aggregate or group data versus
disaggregate cr individual differences.

3. Scaling method : Mstric scaling model versus nonmetric

scaling model.

For the response construct, direct judgments of overall sim-
ilarity/dissimilarity are obtained in the perceptual space and the
stimull are jointly represented in it to evoke the appropriate
frame of reference. If prespecified attributes are used, derived

mgasures of similarity/dissimilarity are presented in the perceptual
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space by calculating conditional scores of each stimulus pair on
the prespecified constructs,

For the treatment of subjects, similarities data are averaged
across individuals as input, where perceptiona ars assumed homo-
genaous for members of the group.

On the other hand, differences among individuals as well as
stimuli may be considered for the analysis. The differences in
similarities data are observed for different points of view in
terms of the evoked dimensions, their relative importance, stim-
ulus scale separations along dimensions, and/or the ordering of
stimuli alang the dimensions.

For the scaling method, metric models are employed when the
similarities data are measured on at least an interval scale.
Nonmetric models are used on the assumption that only the rank
order of the similarities is known.

Three important cholces can also be considered for the appro-
priate scaling of preference data :

1. Type of prefsrence analysis : Preferences alone versus
both preferences and similarities whose perceptual spaces
are already obtained.

2. Type of representation : Point-point modsls versus point-
vector models.

3. Scaling method : Metric scaling model versus nonmetric

scaling model.
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As to the type of preference analysis, a joint spsce of stim-
uli and subject points (or subject vectors) can be simultansously
presented from the praference data alone (internal preference anal-
ysis). Or, on the ather hand, both similarities and preferences
could be used in constructing the joint space of stimuli and sub-
jects (external preference analysis). The subject points (or vec-
tors) are fitted into a space which has already been obtained from
a prior analysis of the similarities data.

For the type of representation, both stimuli and subjects are
represented as points in a common joint-space attribute space
(point-point models). As an example of point-vector models, one
of Carroll and Chang's unfolding models (a vector model) assumes
that a vector direction is found for each subject in the common
similarities space whose scale values of preference for each brand
agree with the rank order of projections on the vector by maximum
correlation of stimulus points with the scale values. (See p. 18 -
21.)

For the scaling method, the same choice of metric or nonmetric

approach can be applied as in the scaling of similarities data.
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The underlying technical meanings of multidimensignal scaling
algurithms

The esssnce of multidimensional scaling methods is the geo-
metric representation of stimuli or subjects by points or vectors
derived from all the relations of proximity or dominance. The
discussion here covers the underlying meanings and objectives of

algorithms which were used in this study.

(a) Maodels for anslysis of similarities data

The major model used in the analysis of similarities data is
the distance model, where psychological space is, as in this atudy,
assumed to be Euclidean in nature. Intuition to judge similarity
can be connected to the notion of distance. For example, if coffee
is considersd more similar to tes than to milk, we can assume the
distance between coffee and tea 1s shorter than the distance be-
tween coffee and milk. The model assumes that partisl Similarl-
ities do nat depend on the actual location of the points but only
on their asbaolute differences, dimension by dimension. UuWhen &
spatial representation of a set of similarities data is obtained,
the interpoint distances ars considered to be ratio-scaled. The
axes of the configuration are assumed to be interval scales with

a common unit.
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Various scaling algorithms are available for portraying sim-
ilarities as relations of points in geometric space. The basic
objective of the algorithms is to seek the lowest possibla dimen-
sionality which is monotonically consistent with the input data.
This 1s achieved through finding a good configuration in that the
ranks of its distances approximately reproduce the input ranks *
(33, 50, 53). The criterion used for obtaining 8 good configura-
tion of coordinates is one of minimizing the regression function

called stress (S) given by

n
A
2y, - dij)z
i%]
S =

n -~

2 (@, - a)°

1]

A

where dij is a set of ratio-scaled numbers, chosen to be as close
to their respective diJ as possible, subject to being mnnutone*‘
with the original measure of similarity R1J between pairs of

stimuli 1 and J . :; is the mean distance. Ths ‘g take on

i3
the role of fitted values in the monotone regression procedure.

Perfect fit will result if all the points fall on the monotone func-
tion, and S8 , then, equals 0O , If the stress S of a particular

configuration is high, then the monotone fit is poor.

* Seg p, 226 - 228 1in Appendix for further explanation,

** Mpnotonicity in Kruskal's stress measure means ‘g s 3
whensver Rij < Rkl 121,2,...,n-1 ij k1l
j=2,3’.00’n
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The slgorithm to scale similarities data used in this study
was Carroll and Chang's INSCAL model” (15, 18). The INSCAL al-
gorithm performs an analysis of proximities data that reveals in-
dividual differences among subjects in the weights they apply to
a common space. This model assumes that the similarity meas-
ure is a linear function of the modified Euclidean distance“.

The modified Euclidean distance for the 1 th individual is given

by the formula

(1) | \
2
dij = Vt%l Wy y (xjt - xit) t = dimension

where is the coordinate value for the j th stimulus on the

xjt
t th dimension. This formuls is differsnt from the usual Euclid-

ean distance formula only in the presence of the weight Wey o

representing the importance which the 1 th individual gives to

the t th dimension of the perceptual space.

. See p. 229 - 23] in Appendix for further explanation.

** The Euclidean distsnce function is & special case of the
Minkowski p-metric function given by

d:;) (p) = :i: I Xgg = Xy l p] }ﬁ p21

t=1

When p =1, we have the Attneave's city bldck metric.
when p =2 , we have the usual Euclidean metric.

16



(b) Models for snalysis of preference data only

All models based on preference alone must assume homogeneity
of perception so that only differences in preference exist in the
perceptual map. The models also assuma that the perceived dimen-
sions constitute the arguments of the utility function and that
preferences differ across subjscts. Then we may classify the ma-
jor models by type of representation - distance models and vector
models. Distance models assume that the preference function is
monotonic with (Euclidean) distance between an ideel point and the
stimull points located in the same space. Dimensions of the joint-
space are multidimensionally interval-scaled and the interpoint
distance between any peir of polints - ideal to ideal, ideal to stim-
ulus, stimulus to stimulus - is ratio scaled. All vector model
formulations can be viewed as specisl cases of the distance model
in which the ideal points are assumed to extend to infinity. Under
this assumption the rank order of a set of stimulus points egrees
with the rank order of projections on the vector.

The algorithm for analyzing such data employed in this study
was Carroll and Chang's MDPREF modalt. Its basic aim is to deter-
mine the stimuli and subjscts vectors from the set of dominance
Judgments so that rankings of stimuli will agree as nearly s pos-
sible with the estimated preference scale values of stimuli for

subjects (21).

®* See p. 231 - 235 in Appendix for further explanation.
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Mathematically, the model assumes that stimulus points are project-
ed onto subject vectors and that preference judgments are in agree-

ment with thess projected values as expressed :

A I 1 = 1,2,...,“1
8 = v x! = z V' X J = 1'2|c-o,n
iJ i J t=1 it Jt t = 1,2,..-,1‘
where aij represent the sstimated preference scale vealue or sub-

jective utility of stimulus j for subject 1 , Yy the unit-
length vector for subject 1 and xJ the r-dimensional vector
emanating from the aorigin to the J th stimulus.

The problem is to determine the x's and y's from the set
of dominance judgments so that the original measures of dominant
data will agree as nearly as possible with the matrix of ‘G .

An iterative procedure and Eckart-Young decomposition theorem are

employed to accomplish this task.

(c) Models for analysis of both similarities and preference data

Carroll and Chang developed the set of prafsrence models by
a generalization of basic Coombsian unfolding model of preference
(18). Sub jectes do not necessarily have the homogeneity of sim-
ilarities judgment. Similarities judgment tends to be heterogene-
ous across the subjects, as does prefersnce judgment. These un-

folding models assume the heterogeneity of both similarities and
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preferences across the subjects snd they allow us to construct the
joint-space of stimuli and subjects. This nonmetric version of
the Carroll-Chang PREFMAP model assumes only that utility is mono-
tonically related to the welghted aquared distance xj from the
ideal point Yy (16, 20). The assumption above is converted to

an equation

8 = a d + b + e 1 = l,z...-.m
ij i 1J i 1j J = 1,2,...,“
where 8 represent the scale values of preference of m sub-

1]

jects for the n stimuli, and b, are constraints ( a 20 ),

8y i i

and e is an error term, The modified Euclidean sguared distance

14
is defined with weights as before :

r
2 :E: e * 2
A4y = = Vit (g = vyg ) t=1,2,.00,r
(* : transformed data.
See Appendix p. 235 - 239,)

This squared distance is substituted into the preference scale
equation above to produce the guadratic regression explaining the
relationship between s1j and x

-’

~ i
8y = ; % (th xjt,) + gbit Xgig * By (1)

The coordinate values of X, and Y, ars solved by the models

3 i

after the coefficients are estimated,
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This basic monotonic assumption for the formation of the pref-
erence scale is common to all four models except for the difference
in the way in which d2ij

- - .
Both the so-called Models III and IV are employed in this study.

is defined.

Model III is a simple unfolding model and utilizes the qua-
dratic reqgression procedures to estimate the scale value of pref-
erance by Equation (1) above. It allows some or all of the dimen-
sions to have negative weight. In the positive model, preference
declines with increasing distance from the ideal along each dimen-
sion. In the negative modsl, preference increases with increasing
distance from the idesl.

Negativity of the weights w can be explained by the follow-
ing example. Suppose a person loves both occidental and oriental
art, but does not interest himself in a combinstion of the two.

We define this point as the least preferred point. Then, his pref-
erence scale along the dimension of "art appreciation" may be ds-
scribed as the farther the art moves from the least preferred point

toward the two extremes, the more preferred the art is.

Preference
scale

Oriental Mixed Uccidental

* See pp. 235 -~ 239 in Appendix for further explanation.
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Model IV is the vector model in which scale velues are linearly
related with stimuli and subjects' coordinates, UWe define the pref-

erence scale values in the product from

by
515 = %::1 8¢ Y1t X5t * Cij

)y
- EE; by Xgp * By (b, = &y, vy ) (2
Equation (2) contains only linear terms. After coefficients
b (¢t =1,2,...,vr ) are estimated, the direction cosines of the

it
vector for the 1 th individual are calculated.
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CHAPTER 2

THE CONCEPTUAL FOUNDATION OF THE PROPOSED MODEL

Summary

This chapter describes the scheme of the proposed model, par-
ticularly in relation to other models and relevant research in this
grea. In later chapters, & small-scale case study will illustrate
the new approach applied to a specific market (automobiles). In the
present chapter we will concentrste on the conceptual foundations,
the broad approach and method.

The conceptual foundations of the model are examined by test-
ing eight hypotheses. The analytical methods for our modsl are pro-
vided and the technical problems are discussed in relation to a re-
view of the past studies which ars germane to our present research.

As a dominant analytical method, a topological approach is used
to examine instantaneous or trangsient changes in the fields of con-
sumer perception and preferences, and to represent the constantly
changing interrelatianships among variables in the four morphological
fields of the model. In this sense, the multidimensional scaling
method is appropriately used as the tool of the topological approach.
The derived measures from the multidimensional scaling method are

subsequently used for the analysis by the multivariatse methods.

22



Antraduction

In the development of brand-choice models both economics and
the behavioral sclences have played an important role in the under-
standing and anaelyses of the structual complexities of decision
process. However, no single area of these sciences can adequately
explain consumer buying behavior.

The analysis of consumer bshavior in economics has been limited
mostly to income and price elasticities of demand, marginsl utility
analysis, and consumption functions (25, 48). Demand theory has
largely ignored the formation and change of consumer perceptions,
tastes and preferences. Little attention is given by economists to
advertising, to matters of products' status implications or brand
imagery, or even to human motivation.

The revesled-preference approach to consumer behavior had be-
gun to be studied in the post war period (42). With this movement,
samg econametricians have attempted to introduce revealed preferencss
as new variables, in addition to income. They examined the relative
impact of new variables on consumer bshavior by employing traditiaon-
al economic thecory and indifference analysis (49). Since they still
continued to apply very strict conditions of traditional economic
theories to their analysis, most of the results have been disappoint-
ing and sometimes sven trivial (13).

Social and psychological varisbles began to be given increasing

attention in the 19508 (47). Socio-demographic attributes such as
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age, race, place of residsnce, education, occupstion, etc. began to
be considered. However, the research was still designed primarily
to examine the income-consumption relations.

In 1959 5imon advised that perception and cognition should be
studied in relation to consumers' decision-making and the consumers'
objective environment (76). Since consumer behavior is based on how
and why they behave, it is necessary to study psychological mechanisms
and introduce behavioral approaches to consuming activities,

In our present study there is some effort to integrate a bshav-
ioral, psychological approach with some of the traditional variables
used by economists : price-quality relationship, price-advertising
relationship, propensity of cunaumptioﬁ, price elasticity, advertis-

ing elasticity, utility analysis, and marginal analysis,

The structure of the propossed modsl

Our proposed model will be 1llustrated by a small study of eight
competing brands of passenger cers in the U.S. market. It attempts
to analyze the total scheme of consumer buying decision in the four
morphological fislds : 1. environment (brend quality, price, and
advertising spent) 2. endowment (consumers' disposable budget)
3. consumer perception, prefersnce and attitud; and 4. the consum-
ers' future buying behavior (market segmente and predicted brand shere).
Eight hypotheses are provided to be tested in the four morpho-
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logical fields of the model to explore the basic hshavioral naturs
of consumers. Each hypothesis will be followed by discussion of its

relevance to the consumer buying behavior model.

The basic conception of the proposed model

The scheme of the model csn be conceptuallzed by the interaction
between economic, socioclogical, and psychological variables for con-
sumer buying behavior. Among and within the four morphological fields
of the model, dynamic interrelationships are assumed to exist. All
morphological veriables are in a state of change. This model adapts
Kassarjian's concept : "all the psychologicel reality changes, be-
lief and value systems change, perception and preference change, and
habits and loyalties change." No static picture of behavior is real-
istic (45). Therefore, the field analytical approach is conceptual-
ized in our model in that only the resultant attitude which is exist-
ent at a given moment in time is used to explain the behavior of con-
sumers at another moment, in their act of purchasa.

In order best to illustrate the dynamic interrelationships of
variables which are constantly changing or being cognitively reor-
ganized, 8 topologicel approach is incorporated. In our model, the
multidimensional scaling methods are employed for this approach #n
that it is a geometrical and mathematical system to represent dimen.-

sionally the stimuli by points or vectors. In addition to that, the
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multidimenaional methods derive the perceived measursments from the
behavioral dsta. Thse multivariate methods will be used for further
analysis by using the resulting measurements.

Figure 2-1 presents the overall scheme of the new model for
consumer buying behavior. The relationships between and within the
four morphological fields will be discussed in the following sub-

headings.

1. Environmental facturs‘(brand guality, price, and advertising spent)

The casual relationship of price and quality

Within the environmental factors, the proposed model attempts
to form the relevant hypotheses, examining the relations between
brand quality, price, and advertising expenditures, and test their
statistical significance under the formation of normative models.
This examination is conducted since brand quality may not always be
neglected by price, and advertising may influence and change consum-
ers' preference to provide consumers with some other Jjudgment for
brand guality.

To begin with, the existence of price-quality relationship 1is
examined. The following hypothesis 1s to be tested in the proposed

model.

* Availability of products or brands is also an important environ-
mental factor. However, it is not considered in this study. Ue
have had to limit the number of specific enviraonmental factors
in the initial study.
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Hl : "Do consumers feel that quality of a brand with higher

price is better than one with lower price 7"

The previous studies

Some of the relationships batween price and quality have hbeen
previously studied (55,58). Leavitt (55), for example, using four
imaginary consumer brands of products, undesrtook some price-guality
studies. He obtained evidence that the relationship exists in rel-
atively high-priced brands,

Emery developed a mapping method with which the price-quality
relationship was evaluated by a paradigm (30) ; Subjective price
scale and subjective guality scale are mapped on the same space and
the line connecting these two guantity is examined. 1If its slope
is positive, the product is judged as low-priced relative to esti-
mated quality, and vice-versa for the negative slope. This para-
digm method, however, gives no information on the degree of rela-

tionship between price and quality.

The proposed study

Our study will examine if there is price-gquality relationship
among such expensive durable products as car brands under a con-

trolled survey situation.

In order to test Hypothesis 1, the MDPREF method cen be used
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for developing scale-rating scores of perceived quality: This method
can be used for the analysis because the derived scalar value for

any brand can be regarded as an evaluative measure of quality of

that brand. This scaling algorithm generates as output a geomstric
configuration of brand points and consumers vectors such that the
projection of brand on each consumer's vector correspond optimally
with the scale-rating expressed by the consumgr, UWe can relate the
value of a brand in quslity space to the actual price of the brand

and conduct a correlation analysis to examine how well they correlste.

The functional approach to price-quality relationship

To examine further the relationship between price and guality,
the proposed model conducts regression snalysis to fit the point
values betwean the measures of quality and prices, and the follow-

ing hypothesis will be tested.

H2 ¢ "Consumers perceive the quality of a brand as being in-

elastic in relation to its price."

The previous studies

For relatively inexpensive brends, some attempts to form a

functional relationship between price and quality have been mads.

* For the definition of perceived quality in this study, see p.60.
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McConnell observed perceptusl distances on guality, which are not
uniformly proportionste between the price ranges. For example,
$1.30 and $1.20 brands of beer are more separated than thes §1,20

and $0.99 brands (63). Rao formed the function of price and quelity
in the product filelds of razor blades and electric razors and exam-
ined the elasticity among them by employing the measurements from

the INSCAL algorithm of multidimensional scaling method (63).

The proposed study

In the proposed model, the psychological transformation between
price and quality is to be examined in a nonlinear form. The de-
rived measures of quality by the MDPREF procedure are used as mea-
sures of perceived quality in this study.

The analysis is followed by examining the slopes of a nonlin-
ear model. We will test whether or not the psychological evaluation
of brand quality will be transformed by price and whether a one per-
cent increase in price tends to contribute to more than one percent
increase in brand quality., A possible price inelasticity would be
evidence of non-rational buying behavior such as the purchase of a
brand for prestige, soclal status by sacrificing a quality dimen-
sion. Reporting on consumer goods, Lambert says that consumsrs may
choose 8 high-priced brand to enhance or maintain their social ime-

age (54) - a result that should hardly surprise us.

30



The reliability of price estimation

After we determine if there exists some price-guslity rela-
tionship, we will then examine to what degree consumers' subjective

estimate of price cen be relied upon, as follows :

H3 ¢ "Can consumers correctly estimate the rank order of the
brand prices and is the reliability of their estimates

constant over all eight brands ?"

The previous studies

For relatively inexpensive products such as sweaters and stock-
ings, consumers do not generally try to estimate brand price, but
select a higher-priced brand as a means of reducing risk (72).
However, the methods of measuring the validity of price perception

are still discourasging (11, 12).

The proposed study

The proposed model examined 1f consumers can estimate the brand
price for expensive durable products such a8 car brands in consum-
ers' choice bghavior. In the proposed model, price estimation is
examined in two steps. First, the rankings of the sstimated prices

sre examined to ses if they correspond to the rankings of the actual
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price. Second, the coefficient of variation is used as a criterion
to serve as a measure of relative dispersion of the consumers' sub-

Jective price from the actual price.

Advertising expenditures and brand price-levels

The environmental factors are further studied by introducing
the advertising variable. In the proposed model the advertising

expenditures are first examined by the following hypothesis :

HA ¢ "Consumers feel that advertising expenditures are,
in general, inversely related with brand prices but

they are not elastic for inexpensive car brands."

The previous studies

Borden did many studlies on the effects of advertising economy.
He noticed the relative importance of price and quality of brands
upan advertising and studied it empiricelly for consumer goods in
the 1940s (9). He says that one refinement of guality after another
by means of prod..ct differentiation, is an effective point to stress
in advertising. He found that consumers are willing to pay much
higher prices for products pertaining to health and beauty when

their reputation has been established through advertising.
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Dorfman snd Steinsr studied a general model of advertising-
price relationship which optimally determines a firm's profit by
continuously differentiable equations (28), but they did not con-

sider consumers' direct responses to advertising.

The proposad study

We derive the measures of perceived advertising expenditures
for each brand from consumers' scale ratings for the amounts (from
only a little to a grest deal) they percelved as being spent. The
MDPREF algorithm is used for the derivation of one aspect of the
consumers' direct response to advertising. The derived scalar val-
ue for any brand can be regarded as an estimate of the advertising
expenditures per car for that brand. UWe relats the scalar value of
8 brand to the actusl price of the brand. Correlation and regres-
sion analysis are employed, and the elasticity of advertising ex-

penditures is examined.

The relationship between the amount of advertising expenditures

and brand quelity

The proposed model examines the effects of advertising dollars

on the perceived guality of expensive durable products such as car

brands by the following hypothesis ¢
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H5 ¢ "Consumers'! estimates of the caer brands' advertising ex-
penditures are negatively related to their perception of

the brands' guslity."

The previous studies

Borden illustrates the influence of advertising on quality (8).
He explains the importance of quality in that manufacturers' short-
term advertising efforts can not recover the deteriorated image of
quality once they permit apparent product quality to deteriorate.
For convenience goods, it is reported that consumers feel there is
a great deal of similarity among competing brands regardlsss of ad-
vertising ; they eventuaslly get around to trying most competing pro-

ducts (10).

The proposed study

Consumars' judgments on brand quality based on their advertis-
ing perception is normatively investigatsd for consumer durable goods.
In this study, consumers' judgment on advertising expendituras is
mapped directly through the PREFMAP procedure by fitting property
vectors of both actual and subjectively perceived advertising ex-
penditures in the qdality dimension of the perceptual space. The
collinearity of the position of the fitted vectors 1s examined

against the evaluative dimension of quality. The measures of cor-
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relation of property vectors with quality are calculated by direct-
ly correlating the actual and percelved advertising expenditure vec-
tors with the coordinate values on quality dimenslion which are de-

rived by the MDPREF algorithm.

Congruence of subjective and actual advertiaing expenditures

Consumers' sensitivity to advertising is a great concern for
the management. Therefore, the congruence of consumers' perception
of brand advertising expenditures and actual advertising expendi-

tures may be tested with a formal hypothesis :

H6 ¢ "Consumers correctly perceive the relative advertis-
ing expenditures of the brands within the evoked set

of brands (the elght brands of car)."

The previous studies

In traditional aconomic theory, the effects of advertising on
consumer response are not operationally defined because there is
no way of predicting the cause-effect relationship between consum=-
ers' before-after changes in perception. Recently a number of meth-
ods of measuring advertising results have been published to inves-

tigate consumers' cognitive ability. The techniques to measure
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consumers' cognition are still in most part recognition tests, and

recall and association tests (58).

The proposed study

The actual and subjective advertising vectors are unfolded in
the perceptual space by the PREFMAP model, The collinearity of
these two vectors is first examined in the spatisl relationshilp,
and a correlation analysis is conducted to fit the values bstueen
the measures of the perceived advertising expenditures obtained

from the MDPREF model and the actual advertising sxpenditures.

An approach to the allocation of advertising expenditures

Companies have a problem in advertising policy as to how much

expenditure would be appropriate and what decision rule should be

used for the sllocation of advertising expenditures. The proposaed

model presents an approach to the allocation of advertising expend-

itures end creates s criterion to deal with this decision meking.

The previous studies

Economic theory explains that the optimal advertiasing expend-

itures should be obtasined by equating marginal revenues and marginal
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cost to maximlze the present value of profits from advertising ex~
penditures., In order to accomplish this, we need both revenue
(sales) and cost records. Most methods of budgeting advertising
expendituras have been approached by relating advertising expend-
itures to profits or sales, such as some fixed percentage of sales
for advertising. Schaffir and Crr proposed one mathod to take a
fixed percent of last year's sales - the advertising-to-sales model
(70). Schaffir and Crr's approach is that sales in the next period
are a function of the sales in the current (base) period and the
ratioc of the advertising budget for the next period to the adver-
tising budget in the current (base) period. The parameters are
given specific values from the statistical analysis of the histor-
ical data. The necessity of historical data on sales and advertis-
ing puts 8 limitation on handling a new brand which is not previ-
ously advertlsed.

Sophisticated approaches have bean attempted by complex math-
ematical formulations, or simulation techniques. Even a simplest
econometric model gives us difficulty in establishing appropriate
input data (77). The more sophisticated a model is, the more com-
plicated it is (6, 7). The dynamic programming algorithm offers
the convenience of handling a discontinuous function, but provides
a computational difficulty rather than a conceptual one 1f many
variebles are involved (60).

All the methods above need past records on either sales, cost,

or advertising expenditures. Furthermore, sven though some rala-
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tionships among sales, cost, and advertising are specified, they
may be distorted and obscured by other factors such as price and
quality changes, and even changes in market structures. Thse cru-
cilal point is that those factors are not necessarily an appropri-
ate measure of the value of advertising.

Then, what is an alternative measure of the value of adver-
tising dollers 7?7 We admit that the above methods have logical
merits but they are complex and time-consuming to handle. There
is alsc & gap between theory and practice. ue know that there
clearly exists a sales-advertising relationship for brands of cars
(14), but more perceptual data in the consumer process should be

included in the approach.

The proposed study

The proposed model attempts to provide a critserion or a de-
cision rule for the allocation of advertising expenditures based
on consumers' cognitive (perceptual) judgment of advertising on
brands.

The coordinate value of a brand which the MDPREF algorithm
derives from the rating scores on advertising of each brand can
be regarded as measure of the perceived advertising expenditures
of that brand. UWe chooase, as a criterion, the maximum value among
the ratios of the percelved advertising expenditures from the MD-

PREF model to the actual advertising expenditures spent for sach
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hrand. The rationale of this approach is as follows : It is more
effactive for a company that consumers perceive more of its brand
advertising expenditures, It is, at the seme time, preferable for
the company that it spends as 1ittle as possible to get the same
effect. Therefore, 1ts ratio should be meximized to get an ideal
condition for the company.

By employing a new criterion, a8 revision of the advertising
expenditures can be made to determine how much should be spent.
The revised point of advertising expenditures for each brand is
connected in the perceptuasl space. The formed curve rapresents
the most effective advertising results based on consumers' per-
ceptual behavior. The curve is not efficlent if thaere ia another
combination with eithaer a high measure of percelved advertising
expenditures and less actual spending on advertising sxpenditures,
8 higher measure of perceived advertising expenditures and the
same spending of advertising expenditures, or the same measurs
of perceived advertising expenditures but less spending on adver-

tising expenditures.

2. Endowment

The endowment of consumers is here considered as ths purchas-

ing power with which consumers can buy availsble brands or services.

This purchasing power is usually sxpressed by money. If the concept
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of budget is introduced, the endowment represents one of consumers'
behavioral constraints, which gives us an index how far consumers
can satisfy their preferences by the combinetion of available goods
or services under the budget.

In the proposed study, we examine if consumers are influenced
by budgetary considerations in their brand preferences. It is re-
ported for beer that this is the case (79). The following hypo-

thesis is provided :

H7 : "“Consumers believe they would buy 8 better quality

brand if they had more money."

After this is examined, consumers' utility is measured through

the perceived quality and a utility function will be formed.

The previous studies

In micro-economics, the theory of consumer behavior has been
developed from the early concepts of marginal utility (25). 1In
the traditional consumer analysis, goods themselves are the direct
object of utility. A problem arises, then, as to how to measure
utility. The work in the empiricel derivation of utility functions

has been quite sporadic to date (37).
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The proposed study

The proposed model will provide a method of deriving 8 util-
ity function. It is important for the decision meker to ocbtain a
utility index from the consumers' preference for brands and to sat-
isfy consumers with the utility they need to obtain, The measures
of prefsrences for quality are regarded as the indexes of utility.

The analytical method of the proposed model is that budgetary
preference vectors renresenting preference rankings under the mone-
tary constraints are fitted by the PREFMAP model in the perceptual
configuration obteined from the INSCAL analysis. The measures of
correlating the budgetary vectors with the coordinate values on
quality dimension are assumed to represent utility indexes. The
utility function is, then, constructed by mapping the brand prilce

directly to the utility indexes.

3. Congumser perception, prefersnce, and attitude

The companents of environmental factors provide consumers with
physical and aocial cues of the different brands. The endowment
factor provides the framework of utlility with which consumers spend
their available money. However, for further analysis of consumer
behavior, a complex infusion of other variables such as perception,

preference, and attitude should be studied.
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Perception and preference

The previous studies

In Nicosia's model (67), perception and preference sre ex-
plained by a search mechanism. That is, internal search and ex-
ternal search are executed to uncover information about consum-
ers' specific needs or wants. An evaluation mechanism starts work-
ing by interaction of all the information gathered by these search-
es. The identification of prefersble means-ends relations enables
consumers to transform their built-in attitude into motivation by
psychological ordering.

The Howard=-Sheth model (41) builds a perception-prefersnce
construct based on learning. The consumers discriminate brands
by employing a set of criteria based on learning which they obtain-
ed from actual experiences or other information. Preference can
be created at this stage by ranking brands among the alternatives
in terms of their want-satisfying capacity or utility. The con-
sumers' preference toward the brands in the evoked set is strength-

ened by their goal-directed behavior.

The proposed study

Consumer perception leads to perceptual grouping of the brands

by proximity or similarity through visual scanning mechanism. In
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searching for the similarity attributes among brands, a matching
process 1s executed to find a measure of the brand attributes of
each pair. In the proposed model, similarity is related to the
formal notion of distance. That is, it ia assumed that & brand

is more similar to itself than it is to any other brands and the
distance of the brand to itself is zero. Preference is determined
by ranking brands among the alternatives in terms of consumers'
satisfaction or utility. In general, the closer combination of
attribute levels of brands is more preferred than the combina-
tions which are farther away in the perceptual space.

In the proposed model, no hierarchical formation of inter-
vening variables 18 assumed after obtaining the measurements on
perception and preference. Accordingly, consumer reactions to
the brand and the adjustment to their own reactions can not be
functionally specified in our system, though Nicosia did in his
model. These consumer reactions must be explalned in terms of
the properties that sxist at the time the event occurs, since
interrelationships between variables are "dynamic and constantly
changing or being cognitively reorganized (46)." Instantansous
or transient changes of consumer perception or preference can be
underatood as changing consumers' attitudes. These changes can
be studled by the feedback through repetitive use of electronic
computers where the changes in the successive periods should be
analyzed. Therefore, the concepts of topology and vector theory

are much used in the proposed model to represent consumser per-
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ception, preferance, and attitude.

Consumer attitude

The formetion of attitude toward a brand 1s mede by inter-
nalization of consumers' perception and preference for the brand,

consumers' attributes, and the brand's properties and attributes.

The previous studies

The Nicosia's model assumes that attitude is formed as the
transformation of predisposition after the extensive means-ends
evaluation. He formulates that attitude is a function of such
variables as advertisement and consumers' past experience with
brand. However, problems of measurement ars involved in speci-
fying the operational definitions of the variables of the model.
For advertising axpenditures, a metric scale can be used as a
measure - dollars, while attitude and motivations are measurad
on ordinal scales in his model. Therefore, a problem arises when
the equation comprises two different sorts of measures, one car-
dinal and the other ordinal. Alsp this problem causes us to con-
front the difficulty in parameter estimation and interpretation

of the regression method.

L4



In the Howard-Sheth model, the theory usks for metric infor-
mation to measure attitude. The graded scale they use is sssumed
to have equal intervels. However, this assumption may be unrea-
sonable for some criterion. For example, perceived taste inten-
sity, such as sweetness can be expressed by ordinal characteris-
tics, but not by the interval characteristics.

Haley and Gatty studied the gquestion of interval scale and
proposed the "usage-weights" method, en empiric way of determin-
ing appropriate weighting of the intervals (39). The equal in-
terval scale assumes that "a shift of one point at the lower end
of the rating scale is equivalant toc a shift of one point at the
upper end." However, the fact thet a geometric function could be
fitted to the percentage of actual brand users and the rating points
led them to draw 8 conclusion that much greater probability of pur-
chasing should be given to a highly favorable attitude toward s
brand. They conducted an experimental comparison of attitude mea-
sures and concluded that the "usage-weights" method showed greater

gensitivity and more reliable than the equal-interval scale msthod.

The proposed study

The multidimensional scaling methods can handle attitudes on

either a nonmetric or metric scale. That is, nonmetric ordinal

relations (preference rankings) are transformed to derive the out-

put information consiasting of interval scale or stronger. Guttman's
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"radex" method (38), one of the multidimensional scaling tech-
niques; indicates the possible handling of nonlinear relations
existing among tha underlying variables governing the phenomenon
under study, while metric factor analysis asks for metric infor-
mation and assumes a rigid linearity among the underlying vari-
ables. It 1s an advantage of the proposed model that it makes
use of some algorithms of the multidimensional scaling methods.

In the proposed model, consumers' changes of perception,

preference snd attitude are analyzed by three approaches as fol-
lows :

1. Analysis of scenario influences* in terms of different
levels of budget for the consumers' purchase of car
brands and different geographical areas for living and
driving (city, town, and suburbs),

2. Analysis of property vectors of brands in the perceptual
mapping, and

3. Study of basic attributes of car brands.

* With soft drinks, for example, there might be different res-
ponses if they are considered as "mixers" for use with hard
liquor, or are consldered as drinks to be taken alone. uWith
cars, there might be a differant context 1f one considers
them in terms of city driving or country driving. Such con-
texts are called "scenarios" by Green and Carmone.
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1. Analysis of scenario influence : Most preference judgments
can be obtained on an unstructured basis by soliciting consumers to
give responses regarding overall preference. The rationale for this
approach is to identify what dimensions are evoked by the consumers
when they are not constrained to make comparisons along any prese-
lected set of scales (33),.

The proposed model attempts to evoke the other dimension which
1s not interpreted by only overall similarity for pairs of brands.
This aims to conquer the weakness of the usual multidimensional scal-
ing approach which deals with only overall similarity or overall
preference - assumptlion of a unique ideal point. If consumers search
for varisty, the position of an ideal point may shift remarkably.

In order to examine this multimodel preference function, the hypo-
thetical scenarios are described to the consumers and the changes
of consumer preference undsr several conditions can be elicited and
examined. The scenario variables employed in this study are mone-~
tary constraints for purchase and types of places where the car
would be used (city, town, and suburbs).

The primary input data for this analysis is the ranks of pref-
erences for the nine scenarios concerning monetary constralnts and
places of reslidence, and the consumer perception which is obtained
by coordinate values from the INSCAL solutions. The nonmetric ver-

sion of the PREFMAP algorithm 1is employed for the analysis,
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2. Analysls of brand properties : Properties and attri-
butes of a brand may be relevant to one consumer's perception
but not to another's, or the same properties or attributes may
be perceived positively by one and negetively by another.

In the proposed model, the property vectors are mapped in
the conjoint space of brands. That is, property vectors obtain-
ed from ratings on prespecified scales on physical, economic, and
functional attributes of brands are fitted in the perceptual space
for each property vector separately through the PROFIT algorithm.*
The linear reqgression method of the PROFIT algorithm finds the
best direction in the brand space for each property scale so that
the projection of the brand onto the fitted vector linearly cor-
relates in the maximum degree. The consumers' attitudes toward
brand characteristics can be studied by the direction cosines of

the fitted outside property vectors in the brand space.

3. Study of the basic attributes of brands : The underly-
ing factors for future changes of brand propertiss are evoked by
factor-analyzing brand attributes; which may affect consumsers'
gstimates of the "expectancies" for information on brands.

In the proposed model we are interested in examining ; Can
we identify the factors involved and expose their underlying struc-

ture 7 Can consumer purchesing behaviocr be predicted from thess

* See P. 244 - 246 in Appendix.
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basic attributes of brands 7?7 Can we predict the effect of attri-
bute changes of brands and their influence on potential consumers'
purchasing 7?7 How should the future brand be designed 7 Wwhat may
we expect in a new brand's performance 7

In the proposed model, the "importance ratings" for the past,
the present, and the future for several brand attributes are fac-
tor enalyzed to find the basic attributes of brands for each time
space. After principal factors are extracted, the brands attri-
butes are superimposed onte the perceptual space by the MDPREF mod-
el. By tracing the time-series of vectors of brand attributes, we
can predict what brand attributes will be sought, according to var-
ious attributes. This gives information that may allow us to pre-

dict consumers' potential behavior.

L. Perspectivas of consumer buying behavior

In multi-brand companies, it may be the objective tn optimize
profitability by a good brand-mix strategy through an attempt to
uncover segmentation opportunities., Once the market is segmented
and sstablished, the evaluation of brand position and brand stra-
tegy comes to be of paramount importance. Management can estimate
the value of future performance and make decisions concerning the
total marketing strategy by some overall measure of utility.

The proposed model discusses marketing segmentation and fasc-
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tors affecting the consumers' brand purchases based on perception
and preference. This approach will identify the underlying pro-

cess that best describes consumer buying behavior patterns. Fol-
lowing that, "next cholce” behavior by later experience - repeat-

purchasing and brand-loyalty - will be further studied.

Market segmentation

The previous studies

In economic theory, market segmentation is conducted by pro-
duct differentiation and price differentiation in monopolistic com-
petition. In market practice, market segmentation is customarily
based on the identifacation and classification of dempgraphically
and socioeconomically different consumer groups (40, 65). Massy
and Johnson have reported a market analysis by socioeconomic data,
using discriminant analysis (44, 61). However, classification by
only demographic verisblee and/or socioeconomic variables 1is no
more appealing for market segmentation. VYankelovich reported that
the demographic variables are in some cases outmoded for profit-
able segmentation and proposed new criterla for segmentation by
consumer data such as aesthetic preference, attitude, motivation,
and patterns of usage (24, 83). Recently, various gquantitative

analyses have been applied in segmenting consumers. Multiple re-
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gression analysis, factor analysis, canonical analysis, econometric
models have been employed, but the results from these methods are

sometimes disappointing (69).

The proposed study

In the proposed model, market segmentation 1s based on the
consumers' common perception and preference along with the dimen-
sion of their demographic data. Green and Rao have demonstrated
this method for fifteen breakfast food itewms but the perception-
preferance segments found in their study were not highly associ-
ated with consumers' background characteristics (35). The reason
might be ascribed to the fact that breakfast foods are relatively
cheap consumer goods and are commonly used by meny kinds of people
regardless of their financlal and social status.

In the proposed model, a method of market segmentation will
be demonstrated for expensive durable goods such as car brands.

It is expected that significant consumer sttributes will be ex~
plored for these fairly well differentiated brands. The basic
approach of Green and Rao is employed in the proposed study. That
is, the space of consumers' ideal points and brand positions will
be partitioned into reasonably homogeneous subspaces and then the
characteristics of consumers will be identified. A subspace aof
consumers' homogeneous ideal points can be identified as a seg~

mant in which they show common perception and preference. If we
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focus on the positions of the brands, the brands of one segment may
be represented by their competitive position in the market.

The proposed model uses overall preference judgments to fit
the nonmetric version of the PREFMAP model to the perceptual con-
figurations obtained by the INSCAL algorithm. We will obtain sev-
eral main clusters based upon the commonality of perception and
preference. Our analysis is, then, turned to see if these cluster
members sre related in their background characteristics. A multi-
ple discriminant analysis is employed for the background analysis.
The component background vectors serve as a set of predictor var-

iables.

Market shares of brands

The previous studies

A useful and common approach to obtain market shares of brands
is through the use of consumer panels, where the market shares are
directly estimated through data as the retio of the total sales of
all the brands in the test market. However, recent articles have
avolded using dollar sales and used demand in number of units as
basic dats to model the market shares of brands (59, 71). Thus we
avold problems of comparison due to the changing value of the U.S.

dollar. A number of market-share models by different approaches
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have been reported. A simple model 1s that a single variasble of
advertising can be used to affect a company's market share. It
assumes that only advertising expenditures determine the share of
market gained by each of all the brands in the market (64). Among
the complicated mathematical models, Schultz conducted 8 simulta-
neous equation model in which brand share proportions were obtained
by regression on various decision variables such as price, adver-
tising and environmental conditions (71). Recently psychological
data have been used as decision variables for consumers' brand choice
behavior. The brand awsrness, attitude and attribute change toward
a brand have extensively been exposed as predictive variables for
market share of a brand (1, 4, 5, 26, 27). Palda presented a model
whose predictor variable for the market share was awarness (68).
Assael and Day examined the interaction of swarness and attitude
with the market share and expressed thelr relationship as predic-
tor variables of the regression analysis (2). The studies above
made by psychological data may reveal some relationship between
those variables and choice behavior, but their significant rela-

tionship is still under suspect (2).

The proposed study

In the proposed model, it is assumed that a realistic forma-
tion of the similarlities-preference choice sequence will provide

a predictive value for determining the share of brand market, and
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consumers' choice behavior is hypothesized as follows

H : "Share of brand-preference measured by prefsrence and
similarity mapping correctly reflects brand-share as

determined by unit sales.™

To test Hypothesis 8, overall preference rankings data are
submitted to the nonmetric version of the PREFMAP model to fit the
perceptual configurations whosz coordinate values are obtained by
the INSCAL program. It is assumed in the algorithm that consumers'
motivation to buy 8 brand can be measured as the function of the
squared distance which is measured from a brand to an ideal point

in the perceptual space.

Brand switching

The previous studles

Lipstein introduced the first-order stationary Markov process
in brand-switching and brand-loyalty in the 1950s (57). Nicosia
named 8 typical stochastic model (which Lipstein studied) "behav-
ioristic" where purchase freguencies and sequences of purchase of
brands were specified as input data and no other explanatory var-

iables were included as marketing decision factors (66).
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The proposed study

Nicosia noticed the importance of the probability of switch-
ing as a measure of direct experience with the brand which links
upto psychological and perceptual fields by feedback loops. He
argued for the possible application of Markov process to the mea-
surement of consumers' indirect evidence about brand experience.

The proposer model studies the effect of consumers' brand
switching behavior by means of preference uncertainty. The future
market preferences are regarded as ocutcome of some probabilistic
process which makes conditional predictions for the ultimate mar-
ket share.

The proposed model employs the first-order Markovian process
as car brand-switching model. The employment of the first-order
Markovian model is justified by the following reasons which satis-
fy 1ts requirements.

First, May reported that the past purchases of a particular
make of automobile increase the probabllity of the current purchase
for an automobile (62).

Second, no short-term changes in consumer buying behavior can
be noticed for such durables as cars. The time interval betuween
the purchases is in most cases more than a year. The changes in
brand or product attributes are made in one year cycle due to the
annual model change. In addition, the situation of the multi-brand

buying rarely occurs in a given period for such expensive durables.
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Thus the stationary condition is met, which is a necessary condi-
tion for the first-order Markovian process.

The initiasl trensition probabilities of the aggregate matrix
will be derived by the PREFMAP algorithm based on consumers' over-

all preference for brands,
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CHAPTER 3

A SMALL SCALE DEMONSTRATION SURVEY

Summary

This chapter outlines an empirical guestionnaire survey that
provides the data to be used in illustrating the later analyses
and interpretations. The empirical study waes conducted only to
assess and hopefully to demonstrate, the feasibility of gathering
and analyzing survey data that could satisfy the requirements of

the proposed approach to brand-choice modelling.

8rief description of the questionnaire

An empirical study was conducted only to assess and hopefully
to demonstrate, the feasibility of gathering and analyzing survey
data that could satisfy the requirements of the propossd approach
to brand-choice modelling. The emphasis was on the analytical
techniques rather than on the interviewing fieldwork.

For the prototype development of an automobile brand-choics
model, a small sample survey (39 graduate and 47 undergraduate
students) was conducted at Baruch College.

The inquiry wss limited to eight brands of passenger cars

conasidered to have a wide range of brand characteristics such ass
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prices, quality, advertising expenditures, and brand attributes.

Thess characteristics would make it possible to demonstrate some

generalizations as to the model of consumer buying behavior. Brand

namegs are listed in Table 3-1. Individual responses were cbtained

from the guestionnaire which is reproduced in Appendix (p. 217 - 225).
The questionnaire consists of eight question areas, and =&

brief description of each questionnaire is given as follows :

Question srea 1 : Similarity judgments of brands are sol-
icited using the n-dimensional rank ardering on all conjoint pairs
of brands.

Question area 2 : Open-ended questions as to what criteria
respondents used in judging similarity of brands. This should be
useful for the interpretation of axes of underlying attribute-
properties,

Question area 3 : The brand ratings on seven-point anchored
scales for each brand are asked in order to analyze respondent's
attitude toward the brands, The ratings concern price, style and
appearance, dependability, frequency of repairs, availability of
repair service, amount of advertising, road performance, and over-
all hedonic rating.

Question srea 4 : Respondents' estimated ranking of the manu-
facturer's retail price are asked. These can bs used to see to
what degree the actusl price and the subjective price may be con-

gruent.
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Question area 5 : Respondents' estimated rankings of the
advertising expenditures per unit of each brend are asked. These
can be used to see to what degree the subjective perception will
be congruent with the actual advertising expenditures spent per
car for the different brands.

Question arem 6 : Each respondent is asked for oversll pref-
srence rankings of each brand, preference rankings under five budg-
etary constraints of available money for car purchase, and prefer-
ence rankings under different geographical situations of living
and driving.

Question area 7 : The desirability of various car features
are elicited for different time-periods of the respondent's life
- past, present, and future. The information from this question
area may be used for the examination of respondents' possible atti-
tudinal changes through different phases of life.

fluestion area 8 : Soclo-economic data to provide supplement-

ary information for possible market segmentation.

The data gathered were merely intended to serve as basis to

explore the opportunities and praoblems of implementing the proposed

type of brand-choice model.
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Definition of some marketing terms used in this study

Price of brand : The median of the price range for each brand
was selected as the appropriate representative price for that
brand.

Advertising per unit of brand : Manufacturers' spending in media
advertising was considered in determining advertising spending
per car. Excluded was money spent by the auto companies in cor-
porate advertising programs, promotions and contributions by the
auto companies to regional or local advertising associations (3).

Perceived quality : This is the derived measure of consumers'
"overall" hedonic brand ratings.

Perceived price : This is the brand price to be estimated by
consumers.

Perceived advertising : This is the respondent's estimated ad-
vertising expenditures per car hefore the true figure is revealed

to the respondent.

The actual prices and advertising per unit for each braend are

listed in Table 3-1.
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Table 3-1

Brand nemes, prices, and advertising expenditurss
spent per unit.

Brand ggg;evi- Price range. . 22:::;“
notation Lowest Highest Median per unit
American A $1,999 $4,437 33,218 $70.31
Cadillac CA 5,938 11,880 8,826 28.53
Chevrolet CHE 2,060 5,472 3,766 23,60
Chrysler CHR 4,035 6,762 5,399 28.57
Ford F 1,960 5,293 3,627 21.76
Lincoln L 7,068 8,640 7,854 78.08
Toyota T 2,056 4,425 3,241 50.27
Vnlkswagen v 1,999 3,804 2,902 37.71
* Automotive News, 1972 Almanac Issus.

**  Automotive Newa, November 13, 1972.
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THE CONSUMERS' ENVIRONMENT : QUALITY, PRICE AND ABVERTISING

CHAPTERS 4, 5, 6 and 7

The consumers' snvironment is made up of three components in
this study ; perceived queslity, perceived price and perceived ad-
vertising. The interactions among these three components will be
studied in the followlng thrse chapters.

After obtaining the commpon perceptusl space for all brands
from the directly judged similarities datea in Chapter 4, the brand
quality dimension is determined in Chapter 5 by consumers' rating
scores mapped in the perceptual space. Then, Hypotheses 1, 2, and
3 for brand gquality and price are tested in this chapter.

In Chapter 6, with perceived price and perceived advertising,
it is possible to see to what degree there is congruence between
the perceived and actual advertising expenditures. Hypotheses &
and 5 will treat this question., Further, this study suggests a
method for a decision-making rule in the allocation of advertising

expenditures after testing Hypothesis 6.
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CHAPTER &4
ANALYSIS OF SIMILARITIES DATA

Summary

In this chapter we determine the dimenaionality of the brand
space by means of the INSCAL algorithm, using as input the results
of the TRICON procedure applied to directly judged brand similer-
ities. Tuwo dimensions suffice : expensive-inexpensive and tradi-
tionally popular brands-foreign brands.

Brands are located in this space and studied in terms of

clustering, through Johnson's HICLUST program,

Introduction

This chapter is concerned with the scaling the similarities
data obtained from the 39 Graduste and 47 Undergraduate students.

The conditional rank-order data‘ for scaling the respondents'
similarities judgment requirs preprocessing to develop s complete
order of similarities and for this purpose the TRICON III program

was used (34, 36).

* The raw data are tsken from (Question ares 1 in the questionnsire :
taking esch brand in turn as the referencs-base, all othar seven
brands out of eight wers ranked from 1 to 7 (most similar to
least similsr). This we csil conditional rank ordering.
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The matrices of directly judged similarities from the TRICON
III algorithms were then submitted to the INSCAL model (15), and
solutions were computed in two dimensions. The two-dimensional
brand spaces for the Graduate and Undergraduate students (here-
after abbreviate as the G group and the U group, respectively)
were tested for congruence.

In order to check the adequacy of the two dimensional solu-
tions for the input data (original similarity), Johnson's hierar-
chical clustering program (43) was employed.

The flow diagram of the analysis of this chapter appears in
Figure 4-1.

Formation of the direct similarities dasta

The 3-way data matrices were formed with the order aof
39 x 8x 8 and 47 x 8 x 8 hy the conditional rank-order data
from Question area 1. Since the conditional rank-order require
the processing to derive a complete order of similarities, the
TRICON III program* was used to preprocess the conditional rank-

order data, which yielded a symmetric matrix of similarities for

* GSee pp. 240 - 241 in Appendix.
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each subject. The entries of these two sets of 39 and 47 subject
matrices were then averaged cell by cell to obtain two sets of
the 8 x 8 aggregate matrix of direct similarities,

Table 4-1 shows 8 tabulation of the frequsncy of intransitiv-
ities from the TRICON proceassing. Inconsistencies may occur in
respondents' judging similarities among brands and these are term-
ed "intransitivities®.

, Out of 168 implied comparisons*, obhserved intransitivities
ranged from 0 to 28“. In general, the incidence of intransitiv-
ities did not exceed 10 percent.

A tabuletion of the frequency of Chi-square analysis for stim-
ulus intransitivity table sppears in Table 4-2.

Out of 86 (39+47) Chi-square values, only 3 were significant
at o = 0.05 level, and all were not significant even at & = 0.025
level as shown in Table IV-1l in Appendix., That is, in this prepro-
cessing step by the TRICON III program, problems of intransitivi-
ties could be safely ignored at thase aignificance levels.

For ths aggregate analysis, the half-matrices of similarities
were averaged on 8 cell-by-cell basis for both groups. The aver-
aged direct similarities will become the input date for the anal-
yais of this chapter. The lower half matrix of averaged direct
similarities is shown in Table IV-2 in Appsndix.

* The number of implied comparisons in the n-dimensional rank
order procedure is given by :

n C(n-1,2) = -én (n=1)(n-2)
** GSga Teble IV-1 in Appendix.
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Table 4-1

Intransitivities frequancy from
the TRICON ITI pracedurs.

Number of

Class interval (C) frequency
G u
c $ s 25 31
5 < ¢ £ 1o 11 11
10 < ¢ S 15 5
C > 15 0
Total 39 L7
G : Graduate students

U : Undergraduate students
Table 4=2

Frequency of Chi-square analysis for
brand intransitivity table.

d.f‘- = 7
P Freguency
Class interval (C) » G . 0
< P £ 0,10 10 6
C = 2.83 o ; 0.90
< 0.10< P < 0.9
?2.8B3¢< C 212,01 0.10< « < 0.9 28 37
£p<0.9
< 0,90 2 P
12.01 € C 2 14,06 0.05 < « § 0.1 0 2
< 0,95 £ P < 0,975
14,06 € C 2 16.00 0.025¢ & & 0.0 1 2
C > 16.00 . i s 0 0
Total 39 47
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The perceptual space from the direct similarities date

The two averaged 8 x 8 matrices of directly judged similar-
ities from the TRICON III algorithm were submitted to the INSCAL
program. In this run, the algurithm was set for 50 iterative com-
putations and 0.001 criterion value for terminating the 1teratinna.‘
The criterion value 0.001 was reached at the 34th and 32nd itera-
tions in three dimensions for the G and the U groups, respectively,
and at the first iteration in two dimensions for both groups. The
stimulus space was found in two and three dimensions for each group.
The program computed a global measure of goodness of fit : the
proportion of variance in the scalar products matrix (computed from
the input data) accounted for by the model - for both three and two
dimension solutions.

Table 4L-3 shows the percentsge of variance accounted for by
the INSCAL model, the average of the individual correlation coeffi-
cients between computed scores and originel respondent data, and
the correlations between the dimensiona of the group stimulus spaces,
These summary statistics were obtained from the analysis of the
39x8x8 snd 4L7 x 8 x 8 mstrices of the G and the U groups'
directly judged similarities. The correlstion coefficlients for
the individual subject of each group are shown in Table IV-3 in

Appendix.

* The iterative computations stop when

Slv-Va-n)? £
A Y - Y(I-1) = a criterion value
where Y(I) is estimated VY's on the I th iteration (15).
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Table 4=3

Summary statistics from the INSCAL analysis of
directly judged similarities in three and two
: Goodneas of fit of the INSCAL model.

dimensions

Measure of 3 dim, 2 dim,
goodness of fit G U G U
Pereentage of variance
accounted for by the 86.8 87.6 78.2 75.5
INSCAL model
Average correlation
coefficient across 0,932 0.936 0.884 0.869
sub jects
Correlation between
axes 1 and 2 D.574 -0.641 D.574 -0,641
1 and 3 0.405 0.719

69




An examination of Table 4-3 suggests that some improvement of
fit occurs with three dimensions rather than two dimensions. How-
ever, the improvement in goodness of fit is on the order of only
10 percentage points of variance accounted for. For parsimony and
easy interpretation for our practical demonstration of the theory,
further analysis is restricted to the two dimensional solutions
from the INSCAL model.

The three and two dimensional stimulus coordinates are pre-
santed in Table IV-4 in Appendix. The stimulus spaces in two di-
mensions are shown in Figure 4-2(a) and (b).

On the configuration of the G group, the horizontal dimension
appears to describe the sophisticated and expensive brand of cars.
The maost expensive brands like Cadillac and Lincoln are positioned
at the extrsme right and the least expensive brands like Volkswagen
and Toyota are positioned at the extreme left. The verticsel axis
appears to show traditional popularity among American brands. The
Chevrolet and Ford are positioned in the upper portion of the space,
while recent new market invaders like Volkswagen and Toyota are lo-
cated in the lower portion of the space.

In the configuration of the U group, a 90’ counterclockwise
rotation from the origin provides a similar perceptual conflguras-
tion to that of the G group and gives the same interprstation to

the U group as to the G group.
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The above dimensional interpretation is also confirmed by the
subjects' response to Question area 2 - the open-ended question on
the criteria used in making similarity judgments. Table 4-4 shous
the frequency count of the criteria mentioned by the respondents.,
The criteria can be roughly classified into two factor groups -

a group of price, size, style and looks, and performance (Factor
group 1) and a group of cost of operation and domestic or foreign
brands (Fector group 2). For the G group, Factor group 1 explains
the nature of the brands slong the horizontal axis, and Factor group
2 well explains that of the brands along the vertical axis. For

the U group, Factor group 1 describes the nature of the brands alaong
the vertical axis, and Factor group 2 describes that of the brands
along the horizontal axis. These interpretstions provide some ad-
ditional support to interpret the nature of dimensions (brand at-

tributes) in perceptual configuration.

Cluster analysis

A cluster enalysis was conducted to determine how well the
low-dimensional scaling solutions (two dimensions in this study)
preserved the original relationships in the input data.

The averaged two 8 x 8 direct similarities data (Tsble

IV=5 in Appendix) were submitted to Johnson's nonmetric clustering
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Table 4=4
Criteria used by respondents in making similarity Jjudgments.

Frequency of mentions
Factor Criterion used

group G % U % Total %

(G+U)
Price 20 23.8 36 26.1 56 25,2
S5ize 19 22.6 18 13.0 37 16,7
1 Style and looks 17 20.2 28 20.3 L5 20,3
Performance 10 11.9 28 20.3 38 17,1
Sub-total 66 78.5 110 79.7 | 176 79,3
Cost of operation a8 3.6 24 17.4 32 14,4
2 Domestic or foreign 10 11.9 L 2.9 14 6.3
Sub-total 18 21,5 28 20.3 L6 20.7
Grand total 84 | 100.0 138 | 100.0 | 222 100.0
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program (h3).‘ This method was used to obtain a series of nest-
ed clusters on the two dimensional space of the stimuli.

Figure 4-3 shows the resulting hierarchies which expressed
the clusters in thg form of trees obtained from the HICLUST pro-
grem, In each figure the strength of clusters is given in the
left-hand column, The same row gives the clusters associated with
that diameter and X portions indicate clusters which contain
more than one stimulus. Stimulus numbers appear in the top rouw.

The top row in Figure 4-3 shows a clustering with seven clus-
ters, the set of (Toyota and Volkswagen) is one cluster, and the
other six brands are themselves clusters, Cluster strength at this
level is 2.08 and 2.006 for the G and the U groups, respectively.
Next, we have a clustering with six clusters (Chrysler), (Cadillac
and Lincoln), (American), (Chevrolet), (Ford), and (Toyota and
Volkswagen) at the level of 9.92 end 9.07 for the G and the
U groups, respectively. Each cluster grows with the new addition
of new members as the cluster's strength (Johnson's &K ) incresses.
And, finally we have the strongest clustering which includes sll
brands in the ssme cluster at the level of 26.64 and 27.06 for
the G and the U groups, respectively,

The selected cluster contours obtained from the hierarchical

grouping program can be plotted in the reduced-space solutions.

* See pp. 241 « 243 in Appendix.
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Now we can see haow the original relationships have been sacrificed
by the dimensional reduction to two dimensions through the scaling
algorithm. The examination was made for the INSCAL solution (See
Figure 4-2 (a) and (b) ) by the cluster composition of the dlameter
option. Figure 4-4 (a) and (b) show the nested clusters of brands
superimposed on the perceptual map, wherein the stronger clusters
are embedded in larger weaker clusters,

Two types of clusters were obtained for each of the groups.
The examination of Figure 4-3 and Figure 4-4 (a) and (b) reveals
that Toyota and Volkswagen clustered first and therefore were per-
ceived to be the most similar. On the other hand, Chrysler was
different from all other brands, and tended to cluster with more
expensive brands (Cadillac and Lincoln), implying that if it might
substitute for other expensive brands.

We found that for both groups three clusters were formed in
the perceptusl map based on similarities judgment ; one is a clus-
ter of foreign cars of cheaper brands, another is a cluster of
traditionally popular cars of middle-priced brands, and the other
is a cluster of luxurious cars of expensive brands. The examina-
tion of these clustars also support the previous interpretation

of axes in our analysis,
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The congruence testing of the perceptual spaces between the

Graduate group and the Undergraduate group

The comparison of the percentage of variance accounted far
and the average correlation coefficlents across aubjects presented
in Table 4-3 indicates that the INSCAL model fitted better for the
G group than for the U group. The correlations between the two
axes are 0,576 and -0.641 for the two dimension case in the G
group and the U group, respectively.

The two INSCAL configurations of (a) and (b) of Figure 4-2
can be comparea for congruence by canonical correlation, The re-
sults are shown in Table 4-5. As the table shows, the two config-
urations are very highly congruent. UWe can conclude that both
groups provide similarity judgments for brands of cars which are

highly congruent in their perceptions.
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., Table 4=5

Results of canonical correlation snalysis between the two-
dimensional configurations of the Graduates and the Under-
graduates groups obtained from the INSCAL model.

Statistic of measure

Latent root number

1 2
Canonical correlation 0.939930 0.97508
wWilks lambda n,.00na7 0.04921
Chi square ( X ) 52.70378 16.56417
Degrees of freedom L 1
Probability < 0.0001 < 0.000m

Both latent roots are

8l

statistically significant.




CHAPTER 5
THE MEASUREMENT OF THE PERCEIVED BRAND QUALITY

Summary

In this chapter we apply the MDPREF method to scale the aver-
age subject's "overall" hedonic brand rating to obtain the measures
of perceived brand gquality. The scalar value from the rating scores
via the MDPREF algorithm can be regarded as a measure of perceived
guality of the brand.

We find that quality is perceived as better as price increased.
(Hypothesis 1). This is determined by corrslation analysis,

To examine further this relationship, s nonlinear model is

applied. The fit of the model is extremely good for both groups.
We can assert that the psychological svaluation of brand quslity
will be nonlinearly transformed by price, and the elasticity of
brand quality with respect to brand price is inelastic for both
groups. (Hypothesis 2),

The consistency of perceived price ranking and actual price
ranking is tested by (a) the Spsarman rank order carrelstion anal-
ysis and (b) a significance test of the rate of change in the co-
efficient of variation plotted against the actusl price.

The findings in this section indicate that the consumers'

Judgment on brend prices is quite reliable. (Hypothesis 3).

a2



Introduction

The perceived brand quality can be ohteined from the average
subject's "overall" hedonic brand rating. That is, the scalar
values for any brand on the quality dimension will be obtained by
the MDPREF technique (21) from respondents' ratings. These sca-
lar values can be regarded ss representing an svaluative measure
of the quality of that brand. UWe can relate this measure of a
brand with the actual price of the brand to execute our analysis.

B8y forming a nonlinear model between quality and price and
by examining the parameters of the equation, the rate of change
of quality to price is studied with a marginal analysis. This is
conducted to test Hypothesis 2,

Finally, a comparison of ranking of the sctual price with
that of estimated (subjective) price of sach brand leads to the
congruence test of the consumers' subjective judgment of prics.
Spearman's rank order correlation method is used for this test.
The price distortion between the actual and estimated velues is
further anslyzed.

The snalytical flow chart of this chapter is shown in Fig-

ure 5-1.
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1x8 matrix of rating scores
on "overall" property of brands

MDPREF
2 dim,

Correlation analysis between
quality and price

Test of Hl

Curve fitting for the selection
of a function

Non-linear model analysis
between quality and price
Test of H2

Spearman rank order correlation
between actual and estimated prices

Test of H3

The analysis of price distortion
between estimated and actual prices

Figure 5-1 Analytical diagram for testing Hl' HZ' and H
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Hypotheses 1, 2, and 3 are restated below :

Hl ¢ "Dop consumers feel that quelity of a brand with higher price
is better than one with lower price 7"

H2 : "Consumers perceive the gquality of a brand as being inelastic
in relation to its price.”

H3 : "Can consumers correctly estimate the rank-~order of the brand
prices and is the reliability of their estimates constant

aover all eight brands ?"

Perception of quality with respect to actual price - Test of H1

The MDPREF method 1s used to scale rating-scores, The aver-
age overall hedonic ratings of each brand was calculated for each
of the two population sub~groups (Graduates and Undergraduates)
and submitted to the MDPREF program. The input data are presented
in Table V-1 in Appendix.

The MDPREF scaling algorithm generates as output a geometric
configuration of stimulus-points and subject-vectors such that the
projections of stimull on esch subject's vector correspond opti-
mally with the subject's rating scale. The algorithm employs

Eckart-Young decompasition theorem.*

* See p. 231 in Appendix for further explanation.
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In this point-vector model, representing rating data, the
algorithm assumes that utility increases monotonely with increases
along each dimension. B8ased on this nature of the MDPREF method,
the scalar value for scores on "averall" ratings can be regarded
as an evaluative measure of the perceived quality of that brand.
We can relate the measures of quality to the actual prices of the
brands. Price and the measure of percelved quality for sach brand
obtained from the MDPREF model are presented in Table 5-1. These
relationship is graphically displayed in Figure 5-2 (a) and (b).
Conclusions may be drawn from Figure 5-2 : There appears to be
an increase in quality as price increases. That ia, the higher
tie Nrice, the more highly consumers evaluate the quality of a
brand.

To examine how price and gquslity were correlated, a correle-
tion snalysis wes made. Correlation was 0.9525 and 0.9453 for
the G and the U groups, respectively. The correlations were sig-
nificant, thus meriting further anelysis of the relationship be-
tween price and quality. Hypothesis 1 was thus tested and accept-

ed affirmatively,
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Tabl

e 5-1

Measures of perceived quality from the MDPREF
analysis and their

corresponding pricss,

Derived measure of quality

Brand Price Gradustes g:::z;tea
A $3,218 -0.3660 -0.3423
CA 8,826 0.5408 0.5751
CHE 3,766 0.0219 0.0886
CHR 5,399 0.0983 0.,1952

F 3,627 -0.1311. -0,2589

L 7,854 0.5244 0.4361

T 3,241 -0.2130 -0,2820

v 2,902 -0,4752 -0,4117

a7
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Test of H2
Hypothesis 2 is restated below :
H : "Consumers perceive the quality of a brand as being inelastic

in reletion to its price.”

To examine further the relationship between price and quality,
curve fittings were conducted to determine a function to which the
point values between the measures of quality and prices would be
best fitted. A linear, a semi-logarithmic, and a logarithmic func-
tion were submitted for the ragression analysis. The results are
presented in Table 5-2.

Both a linear and a semi-logarithmic functions showed statis-
tical significance at the 1 percent level both in computed t-
statistics of parameters a and b and computed F-valuas with
1l and 6 degrees of freedom, but a logarithmic function was not
significant. Therefore, a logarithmic function was rejected as
inapplicable. The coefficient of determination of a semi-logarith-
mic function was higher for both groups than that of a linear func-
tion, which led us to adopt a semi-logarithmic function for our
analysis,

With cardinal measures of quality in Table 5-1, we could fit
the point vslues to a nonlinear model given by :

Q=alogeP+b
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Table 5-2

Parameter estimates of quality-price relationship and goodness of fit
of a linear, a semi-lpogarithmic, and a logarithmic model by s regression

analysis,
Paramaters Coeffi-
cient Com-
F?i:cgzn:he Group b a of de~ |puted [d.f.
= termi- |F-
3tandard t- Standard t-
Estimate error statistic Estimate error statistic nation |value
* *
Linser 6 | -0.7616| 0.1087 | -7,00617) B-0157 | 0-0205 0 5 e5a3% 10,9072 |58.6507 1,6
Q=b +aP x 10 x 10
. - -
u | -0.7s60 o.1166 | -6.4919"| B-O138 | 002130 5 nog3* 10 8936 |50.3857 1,6
x 10 x 10
. - -
Semi-logarithmict 5 | .3,2437| 0.3372 -9.6184 | 0.8544 0.0883 | 9.6720° |0.9397 [93.547 1,6
Q =bh + alngeP & * . -
u | -3.2263| 0.3647 | -8.8463 | 0.8499 | 0.0955 | 8.8956 |0.9295 {79.1317]1,6
Logarithmic log b
% e
logQ =-dogbf ¢ "9 6u38| 3.9126 | -1.9536 | w.1401 | 2.3600 | 1.7543 |0.33%0 |0.0775 | 1,8
+ 8log P I 1-8.3132 | 3.6657 | -2.2678 | 4.4770 | 2.2111 | 2.0248 |0.4059 |4.0999 ] 1,6

*

*%

¢ Statistically significant at the 1 percent level.

: 0.4753 and 0.4118 were added to § for G and U groups, respectively
so that all derived measures of brand quality will be positive.




where (Q is the measure of brand quality, P 1is the actual price,
and "a" and “b*" are parameters. In such a semi-logarithmic
regression model, the exponent of P has a particular significance,
in that "a" represents the elasticity of Q with respect to P .
That is, if "a" 1is not equal to zero we can prove that the psy-
chological evaluation of brand quality will be nonlinearly trans-
formed by price. When "a" is greater than unity, one percent in-
crease in price contributes to more than one percent increase in
brand quality. Uhen "a" is less than unity, the situation is
vice versa. Thus, if price has en elastic "importance" in the eval-
uation of brand quality, then the valus of "a" should be greater
than unity.

As we can see in Teble 5-2, the fit of the model is good for
both groups. The regression coefficient "a" 1s less than unity
for both groups, which indicates an inelastic guality-price rela-

tionship. This finding supports Hypothesis 2.
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Test of H3
Hypothesis 3 is represented below :

H3 : "Can consumers correctly estimate the rank-order of the

brand prices and is the reliability of thelr estimates

constant over all eight brands?"

To test Hypothesis 3, the sstimated rankings of brand prices
obtained from Question area 4 (a) were averaged over the respond-
ents of each group. The Spearman rank order correlation was em-
ployed to examine whether the rankings of the estimated prices cor-
responded to the rankings of the actual prices. The result is pre-
sented in Table 5-3. The Spearman rank order correlations of
0.9524 for the G group end 0.9762 for the U group shown in
Table 5-3 indicate a good congruence between the estimated and
actual prices.

It was noted that respondents' estimated rank order of brand
prices corresponded fairly well to the rank order of actual prices
for both groups. Next, in order to know the degree of distortion
of the estimated prices from the actual prices, the respondents
were asked to estimate the price of easch brand by Question area
4 (b). The coefficient of variation was used as a criterion,
serving as a measure of relstive dispsrsion of the estimated prices

from the actual prices. (See Tsble S5-4.)
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Table 5-3
Rank order of perceived and actual prices.

Graduates Undergraduates
Brand Estimated Estimated ggzﬁ?ig
Yielding Yielding
scors Ranking scare Ranking
A 5.98 6 5.69 6 7
CA 1.53 1 1.51 1 1
CHE 4,63 5 L4} 4 4
CHR 3.23 3 3.20 3 3
F 4,53 4 L,76 5 5
L 1.60 2 1,53 2 Z
T 7.03 7 7.27 7 6
v 7.05 8 7.67 8 8
Spearman . .
rank order 0.9524 0,9762
correlatiaon

* Statistically significant at 1 percent level.
Criticel value = 0.833
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The significance test of the changes in the coefficient of
variation against the actusl prices was conducted. uWhen the com-
puted t-ratios were compared with the critical value of the t-
statistic of 2.365 (at 1 percent level with 7 degrees of freedom),
insignificant differences were noted for both groups as shown in
Table 5-5.

The relationship between the coefficient of variation and
actual price for each brand is graphically presented in Figure
5-3 (a) and (b).

The conclusion can be drawn that the consumaers' ranking of
brand prices was significantly estimeted and the reliability of

thelir estimates was constant over all eight brands.
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Table S-=4

Estimated prices, standard errors,
and coefficlients of variation.

GBraduates Undergraduates
srond | cuvinazes | gz | S |ewimames| g2 | U
price""'; &6 ? pricag' u 5

G G u u
A $3,560 -$625 0.1755 $3,539 $580 0.1638
CA 8,258 948 0.1148 7,784 1,240 0.1595
CHE 4,275 853 0.1995 4,170 545 0.1307
CHR 5,559 1,204 0.2165 5,249 1,155 0.2201
F 4,386 799 0.1821 4,035 650 0.1612
L 8,049 ass 0.1112 7,771 1,267 0.1627
T 2,926 976 0.3337 2,655 525 0.1976
v 2,685 585 0.2180 2,473 502 0.2031

Table 5-5

of variation and actual prices.

Parameter estimates hetwsen the coefficients

d.f. = 7

Group Eg?i:::zgerate t-statistic
G -0.002128 -2.3873"
U -0.002218 -0.4322"

96
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CHAPTER 6
THE MEASUREMENT OF THE PERCEIVED

ADVERTISING EXPENDITURES

Summary

The MDPREF algorithm is used to spale rating-scores on the
perceived ampunt of advertising per unit. UWe test by a nonlinear
model whether consumers percelve little difference in sdvertising
expenditures for inexpensive car brands. (Hypothesis 4).

The PREFMAP model presents the collinearity of perceived
amount of advertising with the negative guality dimension. The
negaetive value of the correletion coefficient of the perceived
amount of advertising with perceived guality provides additional
gvidence : consumers' estimate of the brands' advertising expend-
itures are negatively related to their perception of the brand
quality. (Hypothesis 5).

After testing consumers' correct perception of the relative
advertising expenditurss of the brands (Hypothesis 6), a criter-
ion for Jjudging advertising efficiency is suggested based on
measures of perceived advertising expenditures and actual ad-

vertising expenditures.

99



Introduction

This chapter discusses the relationships among advertising
expenditures, price and quality of brands.

In Hypothesis 4, the relationship between the perceived ad-
vertising expenditures and brand prices is tested. It is attempt-
ed to find the advertising elasticity which Green and Rao have
suggested to doing (35),

In Hypothesis 5, it will be tested how consumers perceive
brand gquality based on the perceived and actual advertising ex-
penditures.

After testing the reliability of consumers' estimates of ad-
vertising expenditures by Hypothesis 6, a decision rule for the
allocation of advertising expenditures will be proposed.

The analytical flaow-chart of this chapter is presented in
Figure 6-1.
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The Hypotheses &4, 5, and 6 are recaptulated below

H : "Consumers feel that advertising expenditures are, in gen-
eral, inversely related with brand prices but they are not
elastic for inexpensive car brands."

H : "Consumers'! estimates of the brands' advertising expendi-
tures are negatively related to their perception of the
brands' quality."

H : "Consumers correctly perceilve the relative advertising ex-

penditures of the brands within the evoked set of brands

(the eight brands of car)."

The measure of percelved advertising expenditures and actual

price - Test of H,

The MDPREF method was used to develop the scalar values of
the perceived advertising expenditures from respondents' ratings
on the amount of advertising spent for each brand (data from
Question area 3 in the questionnaire). This is a seven-point
scale on which the amount of advertising spent on each brand is
rated from "only a little" to "a great desl". Data are praesented
in Table VI-1l in Appendix for the average scale-ratings for each

brand, by population sub-group (Graduates and Undergraduates).

102



The resultant values from the MDPREF procedure ars shown in
Table 6-1. UWe can relate these scalar values of each brand to the
actual brand price, as in Figure 6-2 (a) and (b).

The actual price and its corresponding measure of percelved
advertising expenditures for each brand is presented in Table 6-l.
The regression analysis was employed to examine the elasticity of
advertising expenditures for the eight brands. In order to deter-
mine a8 functional form of a regression analysis, curve fittings were
conducted* so that the point values between the measures of adver-
tising expenditures and prices of brands might be best fitted. The
curve forms and coefficients of determination to fit the model are
shown in Table 6-2. The examination of the coefficlient of determi-
nation value of each curve form suggested that there was no rela-
tionship between prices and measures of perceived advertlising ex-
penditures. This finding does not support Hypothesis 4.

If there wsre some theoretical grounds for removing Cadillac
and Lincoln from the data set, we would observe from Table 6-3 (a)
that an exponential model would fit the remaining values extremely
well, Therefore, with the cardinal measures of percelved advertis-

ing expenditures in Table 6~1**, we built a model given by :

A = be?" (1)

* This was conducted through the Rapidata system at the Baruch
Camputer Center.
** GSee Table VI-2 in Appendix for the transformation of data.
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Table 6-1
Measures of percelved advertising expenditures

from the MDPREF analysis,

Under-

Brand Graduates graduates Pr;ca
A 0.0807 0.0757 $3,218
CA -0.1237 -0,0214 8,826
CHE -0.3481 -0.2063 3,766
CHR -0,5926 -0.5717 5,399
F -0.1919 -0.4144 3,627
L 0.4533 0.4873 7,854
T 0.3972 0.2838 3,241
) 0.3251 0.3670 2,902

Table 6-2

Least squares fit of six curve types between
the measures of advertising expenditures
and the actual prices - eight brands.

‘ Coefficlent of
Curve form Group determination
g 0.0017
A =1b + aP
u 0.0051
ap G* 0.0077
A =h
u** 0.0094
] G 0.0319
A = bP
U*e* 0.0343
5 G 0.0429
A=b+?
U 0.0463
G 0.0092
A 1
T b + aP
u 0.0092
g 0.0664
A= —t
b + aP u 0.0664

D0.5927 was added to the advertising measure.
** 0.5718 was added to the advertising measure.
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Table 6-3 (a)

Least sguares fit of six curve types between
the measures of advertising expenditures and
the actual prices - six brands (Cadillac and
Lincoln excluded).

Curve form Group Coefficient of
determination
] 0.76427
A=Db + aP
u 0.6967
*
G 0.9490
A=bap "%
u 0.9478
. G 0.9038
A = bP .
u 0.9068
a G 0.8244
A=b+-P_
u 0.8028
1 G 0.8795
A=
b+ 8l u 0.8795
p G 0.73%1
A =
b+l u 0.7392
* 0.5927 was added to the advertising measurs.

** 0.5718 was added to the advertising measure.




where A 1is the measure of perceived amount of advertising, P
1s the actual price; and "a" and "b" are parameters.
Logarithmic transformation was mede of equation (1) to its equiv-
alent form :

log A = log b + aP (2)

If Hypothesis 4 1s true, the parameter "a" must be less than
zero, making the perceived advertising expenditures a decreasing
function of brand price. Further "a" can be interpreted as the
elasticity of the percelved advertising expenditures to the brand
price change., If "a" 1is between 0 and -1 (0 and -1 ex-
clusive), then one percent increase in price causes less than one
percent decrease in the perceived advertising expenditures. If
"g" is less than minus unity, then one percent increase in price
contributes to more than one percent decrease in the percelved ad-
vertising expenditures.

Table 6-3 (b) presants the estimates of parameters and the
tests of goodness of fit of the model to data by the regression
analysis. As is seen in Table 6-3 (b) the fit of the model is
good for both groups. The regression coefficient "a" , elastic-
ity of percelived advertising expenditures to price, is -1<a<0D
for both groups. This finding supports Hypothesis 4. Unfortu-
nately, no theoretical justification can be found for removing

these two velues of Cadillac and Lincoln,
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Table 6-3 (b)

Parameter astimates for the relationship between the measures

of perceived advertising expendituras and the actusl prices,
and goodness of fit to data by a semi-logarithmic model.

Parameters Coeffi-
cient Com=-
Group lngeb a gzrai: ggtad d.f.
Standard t- Standard t- nation value
Estimate error statistic Estimate error statistic
*  J *
G 12,395 1.7086 7.2544 -0.3900 0.0452 -8,6297 0.9490 74,471 1,4
3 * *
u 12.133 1.7132 7.0824 -0,3860 0.0453 -8,5196 0.9478 72 .584 1,4

*

: Statistically significant at 1 percent level




Test of Ho

Hypothesis 5 1s restated below :

H5 : "Consumers' estimates of the brands' advertisling expendi-
tures are negatively related to their perception of the

brands' quallty."

Nonmetric versions of the Models III and IV of the PREFMAFP
procedure were employed to fit two advertising expenditure vec-
tors in the perceptual space.* Data were obtained from Question

area 5 in the guestionnaire.

* For the nonmetric versions of the PREFMAP program, the maxi-
mum number of iterations was set at 15 and the criterion for
stopping the 1terative procedure was the value of 0.01.

A
1f F (5, -5 ) & 0.01, the iterstion is terminated
] -

where g is the estimeted scale velue and I denotes I th
iteration (20).
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In order to obtain parsimony and ease of interpretation it is
desirable to fit a simple model rather than a complex one. In the
PREFMAP algorithm, Model IV is a simpler model than Model III.
(See p. 235 in Appendix.)

We prepared two 8 x 2 matrices of coordinate values for the

average subject in the G group and the U group separately, wﬁich

were obtained from the INSCAL analysis in Chapter 4. Next, we
prepared two matrices of 1 x 8 of the average-subject rating
scores on perceived and actual advertising expenditures.

The first step in the analysis for the G group and the U group
separately, was to fit the non-metric versions of Models III and
IV of the PREFMAP program to the perceptual configuration whose
coordinate values were obtained in Chapter &4, sppearing in Table
Iv-4 in Appendix.

The measures of goodness of fit (multiple correlation coeffi-
cients) for Models III and IV and the value of the F-ratio for
testing the contribution of Model III over Model IV appear in
Table 6-4 for each property vector.

When the computed F-ratios were compared with the critical
value at 5 percent level of the F-statistic of 5.79 (with 2
and 5 degree of freedom), no significant differences weres noted
betwsen Models III snd IV for the G group.

Furthermore, the root mean square of the individual goodness
of fit measures (multiple correlstions) for Model III is (0.9381

for the G group. This value drops to 0,9161 1in Model IV for
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the G group. This small amount of difference ( 0.0220 ) indicates
that relatively little improvement can be obtained by employing
Model III (the ideal point model) for the G group. Accordingly,
Model IV (the vector model) was used for the G group. Since sig-
nificant difference was recognized between Models III and IV for

the U group, Model III (the ideal point model) was used for the U

group. In the ideal point model, the property vectors are repra-
sented as ideal points.

The direction cosines aof the property vectors in the percep-
tual space are presented in Table 6-5. Figure 6-3 (a) and (b)
show the joint-space configurations of the vector model for the
G group and the ideal point model for the U group.

We can interpret the vertical axis of Figure 6-3 (a) es re-
presenting the brand quality from the same inference as we did for
the horizontal axis of Figure 4~2 (a). Similarly, we can also in-
terpret the horizontal axis of Figure 6-3 (b) as representing the
brand quality from the same inference as we did for the vertical
axis of Figure 4-2 (b).

We can draw conclusions from the analyses as follows.

For the G group, the position of the fitted vector of the per-
celved advertising expenditures is not collinear with the quality
dimension. This observation gives a cue that the perceived adver-
tising expanditures ars against brand quality but for some other
attributes -« e.g., more advertising expenditures spent in less

traditionel brands in this study,
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Table 6-4

Goodness of fit of Models III and IV of the PREFMAP procedure for
perceived and actual advertising expenditures spent.

Graduates Undergraduates
f-ratic F-ratio
Property | Correlation coefficient | between the | Correlation coefficient | between the
vector two models two models
Model III | Model IV d.fu= 2.5 Model III Model IV d.f.= 2.5
Perceived 0.9661 0.9345 3.6140 0.9948 0D.8872 77.815h‘
*
Actual 0.9092 0.8972 0.4989 0.9851 0.9623 5.9779
Root mean | g g3g) 0.9161 0.9899 0.9255
square AL

*

: Statistically significant at S5 percent level(

Table 6-5

Direction cosines by the vector model for perceived
and actual advertising expenditures.

Direction cosines
Property Graduates Undergraduates
vector Dimension 1 | Oimension 2 | Dimension 1 } Dimension 2
ELE * %
Perceived -0.99%0 0.0L4L3 -0,3910 1,0483
x & * %
-4 Actual -0.8990 0,0437 -0.4413 1.1315
xR o

Those are coordinate values of ideal points.
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For the U group, perceived advertising point is not situated
close to the dimension representing "quslity",

In order to prove these visual examinations that the perceived
amount of advertising is negatively indicative of brend quality for
both groups, the correlation of property vectors (points) with the
quality dimension was made for sach group by directly correlating
the perceived and actual advertising expenditure vectors with the
coordinate velues on the brand quality measures, The brand quality
measures were alrsady obtained from the MOPREF procedure in Chepter
5. The results are shown in Table 6-6.

The advertising expenditure vectors are negatively correlated
with the quality dimension for both groups. The positions of ad-
vertising expenditure vectors in Figure 6-3 and the correlation

coefficients in Table 6-6 both support Hypothesis 5,
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Table 6-6

Correlations between perceived and actual advertising
expenditure vectors with the guality measures.

Correlation between gquality measures and

Graduates Undergraduates
Estimated ad- Actual adver- Estimated ad- Actual adver-
vertising vector tising vector vertising point tising point
-0.82633 -0.75935 -0.449985 -0.567421




Test of H. and the decision rule for the allocation of advertising

expenditures

Hypothesis 6 is restated below :

H6 : "Consumers correctly perceive the relative advertising ex-
penditures of the brands within the evoked set of brands

(the eight brands of car)."

In the previous section, it was noted that both percelved ad-
vertising vector and actual sdvertising vector were collinear with
each other. Therefore we can say that the consumer can perceive
advertising effects on brands as spent by a company. To further
examine this hypothesls, the correlation analysis was conducted to
fit the values between the measures of perceived advertising ex-
penditures obtalned from the MDPREF model and the actusl advertis-
ing dollars. Input data for this analysis are presented in Table
6-7. The correlation coefficients are 0,702 and 0,7077 for
the G group and the U group, respectively. The results were falr-
ly good for both groups, with the additional visual evidence that
both vectors are collinear in Figure 6-3 (a) and (b). These find-
ings support HS'

It was concluded that a company's advertising expenditures
were relatively well reflected in consumers' perceptions of amount

of advertising spent per car. This study attempts to provide a
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Table 6-7

Measures nf percelved advertising expenditures
from the MDPREF program and actual advertising
expenditures spent per unit.

Measure of advertising F(Ai) Advertising*
Brand spent per unit
Graduates Undergraduates Ai

A 0.0807 0.0757 $70.31

CA =-0,1237 -0.0214 28.53

CHE -0.3481 -0.2063 23,60

CHR -0.5926 ~-0,5717 28,57

F -0,1919 -0.4144 21.76

L 0.4533 D0.L873 78.08

T 0.3972 0.2838 50,27

v 0.3251 0.3670 37,717

* Automgtive News, November 13, 1972.

** Estimated.
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criterion or a decision rule for the allocation of advertising ex-
penditures based upon consumsrs' cognitlve (perceptual) judgment
of the amount of advertising spent. An efficiency curve will pre-
sent a locus of optimal asdvertising expenditures to be allocated.

As the MDPREF glgorithm assumes, the coordinate value of a
brand can be regarded as the measure of the perceived amount of
advertising spent per unit of that brand. Figure 6-4 (a) and (b)
plot the coordinate values of brands in the perceived advertisilng
space and the actual advertising expenditures of the brands.

Examination of Figure 6-4 (a) reveals that Chrysler, for in-
stance, was perceived to spend least in advertising. But it actu-
ally spent more in advertising (per car) than Chevrolet, Ford, end
Cadillac. So we can say that every dollsr spent for these brands
was more effective than for Chrysler. Therefore Chrysler should
not have spent se much advertising per unit or it should improve
the effectiveness of the dollars spent.

The question arises as to whether more advertising dollars
be spent if the perceived measure could be increased accordingly.
There is of course, a practical limitation on the amount that can
or will be spent on advertising. But what criterion should be em-
ployed to measure the effective amount of advertising?

We could suggest that it might be more effective for a com=-
pany that consumers perceive more of its advertising, and that it
is, at the same time, preferable that the company spend as little

as possible to get the same effect. To schieve this, the ratio
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of the measure of perceived advertising to the actual advertising
expenditures should be maximized. The criterion can be given by
the following formula ;

[ £, -

f(Ai) +C

(A1¢0)

A

fi ¢ Ratio value for brand 1 .

f(Ai) : Measure of perceived advertising
expenditures for brand 1 .

Ai : Actual advertising expenditures
for brand 1 .

C : Constant., ( 2 -f(Ai) )

52_ was calculated for each brand, and the criterion value
S;ax for all brands was obtained as shown in Table 6-8, This
maximum value of 0.0371 for the G group indicates an ideal val-
ue to balance the actual advertising expenditures spent with the
measure of perceived advertising expenditures to obtain the most
effective spending.

It is obviously desirable for a company to spend the adver-
tising expenditures as effectively as paossible. For the G group,
Ford obteined an idesl position. It spent $21.76 per unit and
its measure of perceived asdvertising expenditures was -0,1919 ,
which turned out to be the best among all brands.

for the U group, the maximum value is 0,0363 . Volkswagen

obtained an ideal position. It spent §37.71 per unit and its
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Table 6-8

Revised advertising expenditures based
on the new criterion.

fi

.Revisad Ai (3)

Differaence ($)

Brand
G u G u G u
A 0.0154 0,0153 29.13 29.63 41.18 40.68
CA 0.0307 0.0343 23.62 26.96 4,91 1.57
CHE 0.0276 0.0336 17.57 21.87 6.03 1,73
CHR 0.0143 0.0150 10.98 11.80 17.59 16.77
F 0.0371 0.0269 21.76 16.13 0 5.63
L D.0186 0.0191 39.17 40,97 38.91 37.11
T 0.0278 0.0255 37.66 35,37 12.61 14.90
v 0.0351 0.0363 35,72 37.71 1.99 0
0.0371 N.0363

+1.0000 was added to the measures
of advertising for both groups.
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perceived advertising measure was 0.3670 . The advertising ex-
penditures were the most effective for Ford in the G group and for
Volkswagen in the U group.

The revision of the actual advertising expenditures spent could
be made by employing & new criterion to determine how much shauld
be spent. The revised advertising expenditures* based on thls new
criterion and the difference between the actual and the revised
advertising expenditures are alsoc presented in Table 6-8. The re-
vised advertising expenditures were also plotted in Figure 6-4 (a)
and (b). The curve connecting the most effective point for each
brand is called an efficiency curve for advertising expenditures.

We might seek a combination of the advertising expenditures
and the consumers' perception that lies on this efficiency curve.
A combination is not efficlient if there is another combination
with either a higher measure of perceived advertising expenditures
and less actual expenditure, a highsr measure of perceived advertis-
ing expenditures and the same actual advertising expenditures, or
the same measure of perceived advertising expenditures but less

actuael expenditure.

* The revised advertising expenditures are expressed as ;
1

Ai = [F(Ai) + 1.0] for Graduates.
0.0371
1
Rl = [P(Ai) +1.0 ] for Undergraduates.
0.0363

f(Ai) : Measure of perceived ad-
vertising expenditures
for brend 1 .
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CHAPTER 7
PROPENSITY TO CONSUME IN RELATION TO
BRAND QUALITY

Summary

Five vectors for possible car-buying budgets ($4,000, $6,000,
$8,000, $10,000, and $12,000) are fitted in the perceptual config-
uration.

we find that the vectors of higher budgeted preferences come
closer to the quality dimension in both groups. (Hypothesis 7).

By constructing a utility function in which the prices are
directly mapped to the utility indices, we csn theorize that con-
sumers might realize the best utility by Mercedez-Benz when we

consider all five possible budgets.

Introduction

This chapter is concerned with the "endowment” of consumers
which, in this study, consists of available purchasing power,
In Chapter 5 the analysis indicated that the effect of price on
the perception of quality was clear., Our concern here is to de-
termine the importance of price, from the point of consumers'

budgets, in the evaluation of brand quality.
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The hypothesis to be tested is restated below.

H7 : "Consumers believe they would buy & better gquality brand

if they had more money."

The analytical steps in this chapter are presented in Figure
7-1.

Tuat of H, and utility analysis

First we see how property vectors for budgets were fitted in
the perceptual space of brands ; five preference vectors of the
gverage subject which represented his prefesrence rankings undsr the
monetary limits of $4,000, ¥6,000, $8,000, $10,000, and $12,000
were fitted in the perceptual configuration obtained from the
INSCAL analysis in Chapter 4. Nonmetric version of Models III
and IV of the PREFMAP algorithm was employed for the analysis.
Table 7-1 presents the goodness of fit (correlation coefficients
of the estimated preference values and the nonmetric transform of
the original prefereice ranks) for Models III end IV.

Even though there are wider variations among correlation co-
efficients in Model IV than in Model III, correlation coefficients
are even better in certain vectors than those in Model III for

both groups. Furthermore, the differences in the corralation
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and budgetary vectors

Figure 7-1

Analytical procedures for testing H
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coefficients in sbsolute vslue betwssn Model III and Model IV are
less than 0.1 in all cases and so they may be considered negli-
gible.

Accordingly little improvement in the goodness of fit from
Model IV to Model I1I was to be expected. Therefore, thes analysis
was made by Model IV for sll vectors.

The dirsction cosines of the property vectors in ths percep-
tual spaces of both groups are presented in Table 7-2. Figure 7-2
(a) and (b) show the jnint-space configuration by the vector modsl
for each group.

The vectars of higher budgetsd prefersnces were positioned
closer to the quality dimension in both groupa. (or, closer to
dimension 1 for the G group and to dimension 2 for the U group).
That is, the vectors for the G group moved clockwise, being di-
rected towsrd better quality of brand from lowsr budgeted prefer-
encea to higher budgeted prefarences. The $12,000 budgeted vec-
tor waes collinear with the dimension which represented higher
quslity of brend. Vectors for the U group moved countasr-clockwise,
being directed toward better quality of brand from lower budgeted
preferences to higher budgeted preferences. The $12,000 budgeted
vector showed the same nature as for the G group with regard to
the gquslity dimension. The oversll preference vector was located

between the $4,000 and ths $6,000 vectors in both groups. Since

* In interpretation of axes, ses Chapter &4, and this interpreta-
tion wes confirmed in Chapter 5,
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Table 7-1

five disposable budgets,

Goodness of fit of Models III and IV of the PREFMAP
procedure with vectors of overall preference and

Preference Graduates Undergraduates
budgetary Correlation Difference Correlation Difference
condition coefficient in correla- coefficient in correla-
tion cneF*J tion coef-
Model III|Model rv|ficient be=y .oy 111|Moder 1v|ficient be-
tween the tween the
two models two models
Overall
preference| 0.9888 0.9037 0.0851 1.0000 0.9652 0.0348
34,000 0.9906 0.9466 0.0440 0.,9517 0.9445 0.0072
$6,000 0.9791 0.9794 ~0,0003 0.9388 0.9130 0.0258
%8,000 1.0000 1.0000 0 0.9994 0.9999 0.0005
$10,000 0.9971 0,9999 -0.0028 0,.9999 1.0000 0.0001
312,000 0.9996 0,9996 0 0.9998 1.0000 0.0002
BeRE,mean | p.9925 | 0.9722 0.9820 | 0.9710
Table 7-2
Direction cosines of the fitted vectors of
overall preference and five disposable
budgets by the vector model.
Direction cosines
Property
vector Gradustes. Undergraduates
Dimension 1|Dimension 2|Dimension 1|Dimension 2
Overall
preference -0,1321 0.9912 0,9955 0.0952
$4,000 -0.8109 0.5852 0.8121 -0.5836
36,000 0,1021 0,9948 0.9025 0.4308
$8,000 0.9792 0.2030 0.3711 0.9286
$10,000 0,9874 0.1584 00,2553 0,9669
$12,000 0.9942 0.1074 0.1784 0.9840
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the averasge budgetary vesctor was found between the $6,000 and
$8,000 budgetary vectors for both groups, we may say that they were
trading off brand quality for some other use of the money.

The measure of correlation of property vectors with the qual-
ity dimension was made by dirsctly correlating the five budgetary
vectors with the coordinste velues on the quality dimension. Re-
sults are shown in Table 7-3. The relationship between the budgets
and their degree of correlation with brand quality was graphed for
both groups in Figure 7-3.(a) and (b).

It is noted again that the high monetary budget caused the
respondents to show a greaster propensity for brand quaslity. Thase
findings support Hypothesis 7.

However, "saturation® of quslity was reached with higher mon-
etary budgeta., Between the Budgets of $10,000 snd $12,000, consum-
ers' utility for quality was not remarkably increased. This sug-
gests that consumers may purchase expensive brands not for strictly
utilitarian motives but for other factors such es prestige or so-
clal status.

If we ragard the correlation between budgetary constraints
and quality as the axpected utility obtained from the value of the
brand price, we could construct a utility function by mapping the

prices directly to the utility indices.
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Table 7-3

Correlations bstwesn the vectors of five
disposable budgsts with the quslity

dimensian.,

Correlation with the quality measure

Vector Graduates Undergraduates
$4,000 -0.27411 -0,38598
$6,009 0.28995 g.21664
48,000 0.95635 0.95223
$10,000 0.96578 0.95721
312,000 0.97358 0.96264
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In order to determine the form of a function, curves were
fitted‘. The assumption of the nature of utility led us to ex-
amine three asymptotic curve forms. Table 7-5 (&) presents the
results of curve fittings. Since a reciprocal transformation
showed the best fit to the data for both groups, it was used for

our analysis. Detailed anslysis was mads with the form given by :

U = b + = (0 4$0)

where U 1is the measure of brand utility. O is the budget, and
"a® and "b"™ are parameters,

The model was applied in its reciprocal form to the dats giv-
en in Table 7-4. The estimates of "a®™ and "b"® by the least
squares Tit and the tests of goodness of fit of the model to data
are praesented in Table 7-5 (b). The utility function is shown by
curve in Figure 7-4 (8) and (b)., The fit of the model was very
good for both groups.

From the curve obtelined, we could predict how much of their
budget consumers would have to use to reach a utility index of,
say, 1. $10,639 and $10,725 wers calculated for the G and the U
groups, respectively. Msrcedez-Benz would fasll into this price

range, for which consumers would realize the bast utility.

* This was done through the Rapidata system at the Baruch Com-
puter Center.
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Table 7-4

Five disposable budget vectors snd their
corresponding utility indices.

Utility measure

8udget

vectors Graduates Undergraduates

$ 4,000 -0,27411 -0.38598
6,000 0.28995 0.21664
8,000 0.95635 0.95223
10,000 0.96578 0.95721
12,000 0.97358 0.96264
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Table 7-5 (am)

Least squares fit of three curve types with
an asymptonic level for the utility analysis.

Coefficient of
Curve form Group determination
. G 0.9439
U=b+_6'
u 0.9406
g 0.1800
1
U= 552D
+ u 0.0052
& 0.4071
D
U= 55
+ u. D.2009

. Table 7-5 (b)

Parameter estimates for the reciprocal form
of the utility function of disposable
budgets and goodness of fit to data.

Coef-~

ficient
of de~-
termi-
natlion

Parameters
b a
Enti- 95% confidence Esti- 95% canfidence
Group| mate limit mate intervsal
G 1,770 1.305 $p & 2,234 | -8188.81 -11152,6 b $ ~5225.0
u 1.828| 1.308 £ b $ 2.347 | -8876.76

-12189.1 & a & -5564.4

0.9439
0.9406

el
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CHAPTER 8
CONSUMERS' CHANGE OF PERCEPTION, PREFERENCE
AND ATTITUDE TOWARD BRANDS

Summary

Chapter 8 is divided into three sections.

In the first section we conduct the analysis of scenario in-
fluences in terms of monetary constraints and places of residence,
We find that the city preference-vector is collinear with the $4,000
monetary vector. e also conclude from the data that the more spa-
cious places to live in are appropriate for owning the larger and
the more expensive cars.

The sscond section deals with the snalysis of basic sttribute
vectors (property vectors) of brands in the perceptual map.

We find that the property vectors which respresent "Styling
and appearance®, "Price", "Road performence", and "Overall rating”
are dirscted sround more expsnsive brands of cars. The property
of “Availability of repair service” is more relavant to the domes-
tic brands., It is confirmed that the property of "Overall rating”
can be used as & good index for perceived quality.

The third section studies the basic product features in rela-
tion to time.

For the Luxury concept of the product features, there is no

difference between Graduates and Undergraduates in thelr three
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vectors of the past, the present and tha future.

For the Economy concept of the product features, there are
some significant differsnces discerned betwsen vectors of Graduates
and Undergraduates. Both have the similar perception for future
importance of economy. But they perceive past and present impor-
tance of sconomy differently. Generaslly, Graduates give less im-
portance to the sconomy factor.

In terms of the change through time from the past into the
future we recognize little change in perception of the importance
of luxury. Most of the change through time is to be found in a

much grester importance given to economy with the passsge of time.

Introduction
Chapter 8 is divided into three sections as follows ;

Analysis of scenario influencas in terms of monetsry con-
f straints ($4,000, $6,000, $8,000, $10,000, and $12,000) and
places of residence (city, suburbs and small town).
Analysis of basic attribute vectors (property vectors) of
brands in the perceptual map.
Study of the basic product features of brands in relation to

time,
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In the first section, we attempt to evoke what wers not in-
terpreted by only overall prefersnce. When the scenarios are giv-
en, the changes of consumer preference under conditions might be
elicited. The scenario variables used in this study are monetary
constraints for purchase and types of places where the car would
be used (city, suburbs, and small town).

The second section analyzes consumer attitude toward a brand
by rated scales of brand properties. Since Question area 3 provid-
ed us with the unidimensional construct ratings on eight properties,
it is possible to fit these outside property vectors in the percep-
tual map of brandé and study consumers' attitudinal direction on
each property.

In the third section, efforts are made to find basic attri-
butes of brands by factor analysis. Consumers form their percep-
tual frame about attributes of & brand which they are motlvated to
purchase, Our sims here are to examine these guestions : Can we
identify the factors involved and expose their underlying struc-
ture? Can consumer purchasing behavior be predicted from these
basic brand attributea? Can we predict the effect of attributse
changes of brands and their influence on potential consumers' pur-
chasing? How should a future brand be designed? What may we ex-
pect in 2 new brand's performance?

The analyticel flow for Chapter 8 is diagrammed in Figure 8-1.
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Figure 8~1 Flow diagram of the analysis outlined in Chepter 8.
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Analysis of Scenario influence in terms of monstary constraints

and places of residence

We are here considering the data from Question area 6 (a)
and (b) in the guestionneire. The respondent is asked to rank the
eight brands. First he ranks them by overall preference. Then he
is asksed to rank them in elight separate and different contexts
within which he might buy or use a car.

There are five contexts (scenarios) of budgetary constraints ;
i.e., $&,000, $6,000, %8,000, $10,000, and $12,000.

There are three geographical contexts of living ; i.e., in the
city, in the suburbs and 1in a small town.

Average ranks was computed for each brand. These averages
and the coordinate values from our Chapter 4 INSCAL solutions were
submitted to the nonmetric versions of both Models III and IV of
the PREFMAP procedure. The input data are summarized in Table
VII-1l in Appendix.

The goodness of fit measures (individual-scenario multiple
correlations) is presented in Table 8-1. The root mean sqguares
for Model IV which were applied to the original INSCAL spaces were
0.9797 and 0,9750 for the G group and the U group, respectively.
Maodel III whose root mean squares for the G group and the U group

were 00,9942 and 0,9906 , respectively.

146



Tahle 8-l

Goodness of fit measures af Models III and IV
of the PREFMAP procedure for nine scenario-
dependent preferences.

Graduates Undergraduates
Scenarilo Correlation Correlation
dependent cogfflicient coefficient
vector Difference Difference
Model III Model IV Model III Model IV
Overall 0.9900 0.9019 00,0881 | 0.9982 0.9671 0.0311
34,000 0.9856 0.9469 0.0387 | 0.9925 0.9440 0.0385
$6,000 ~0.9796 0.9799 -0.0003 | 0.9640 0.9146 0.0494
88,000 1.0000 0.9956 0.0044 | 0.9964 0.9940 0.0024
$10,000 0.9969 1,0000 -0,0031 | 0,9995 1.0000 -0,0005
$12,000 0.9996 0.9997 -0,0001 | 0.999% 1.0000 -0.0004
City 0.9968 0.9977. -0,0009 | 0.9683% 0.9558 0.0125
Suburbs 0.9996 0.9923 0.0073 | 1.0000 1.0000 0.0800
Town 0.9995 0.9991 0.0004 | 0.9959 0.9958 0.0001
oo " | v.omz  0.9797 0.9506  0.9750
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The absolute differences in the correlation coefficients be-
tween Models 1II and IV were less than 0,1 for all cases, and
waere thus considered neglegible., For the above reasons therefore,
Model IV was used in the analysis.

The direction cosines of the scenarlio dependent vectors in
the perceptual space ars shown in Table 8-2. The joint-space con-
figuration is presented in Figure 8-2 (a) and (b).

In the conjoint space of the G group, it wes noted that the
city preference vector was closer to the $4,000 monetary vector,
indicating that city dwellers liked smaller-sized brand of cars.
Town and suburbs dwellers preferred more exoensive cars whoss
prices ranged between $6,000 and $8,000. Understandably, the
more spaciocus places to live in were sppropriate for owning the
larger and the more expensive cars.

The U group followed the same pattern of preferences as the
G group. UOnly difference was the direction of the suburbs vector,

which was located near the $10,000 monetary vector.
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Table 8-2

Direction-cosines of nine fitted

scenario-dependent vectors.

Direction cosines

Scenario
dependent Graduates Undergraduates
vector
Dimension 1 | Dimension 2 |Dimension 1 | Dimension 2
Overall -0.1793 0.9838 0.9835 0.1809
$4,000 -0.8199 0.5725 0.8543 -0.5197
$6,000 0.0578 0.9983 0.8850 0.4656
$8,000 0.9724 0.2331 0.3161 0.9487
$10,000 0.9824 0.1871 0.2034 0.9791
$12,000 0.9909 0.1342 0.1277 0.9518
City -0.8030 0.5959 0.8473 -0.5310
Suburbs 0.9213 0.3887 0.2204 0.9754
Town 0.7168 0.6973 0.3797 0.9251
Average 0.4306 0.9025 0.7766 0.6300
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Analysis of basic sttribute vectors (property vectors) of brands

in the perceptual map

We are here considering the data from Question area 3 in the
questionnaire. The respondent is asked to use a2 seven-polnt scale
to give an overall hedonic rating to each of eight brands. Than,
still with a seven-point scale, he 1s asked to rate the brands
separately on seven characteristics or attributes ; i.e., price,
styling and appearance, dependability, frequency of repairs, avail-
ability of repair service, amount of advertising, and road perform-
ance.

A summary of the resultant averages is shown in Table VIII-1
in Appendix. These averages and the corresponding INSCAL coordi-
nates were used as input in the present analysis.

Using a plot of the INSCAL coordinates and the previously
identified loci of the eight brands, we wish to draw in a vector
to represent sach of the scales mentioned above.

We will call these vectors "property vectors"., We will see
how consumers perceive each of the eight brands in terms of thelir
perception of brand properties (Figure 8-3 (a) and (b)). Tech-
nically, the objective was to fit the outside property vectors
which represented the unidimensional ratings in the perceptual

dimensions. The method of max "r" of the PROFIT algorithm was
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employed for the analysis of this study. This method finds the
best direction in the stimulus spsce for each property scale so
that the projections of the stimuli onto the fitted vector are
linearly correlatad with the original ratings of the candidate
property vector in the maximum degres. Resulting goodness of fit
(multiple correlation) for esch fitted vector snd the direction
cosines are presented in Table 8-3 for both groups.

The goodness of fit measures (the multiple correlation coef-
ficients in Table 8-3) represented thae degree of congruence of the
construct represented by the property scale with the dimensions
of the configurstion linearly related. Correlation coefficients
of each property for both groups were quite similar, but the G
group generslly showed higher correlations with the perceptual
map than the U group. The property 4 in both groups snd property
6 in the U group wers not highly correlated with the perceptual
configurations.

Figure 8-3 (a) snd (b) revealed little differsences in the
configurations of both groups. ®Styling and appearance", "Price”,
“Road performance”, and "Overall rating” property vectors were
directed around more expensive brands of cars such as Chrysler,
Lincoln and Cadillac. Both groups indicated that "Availability
of repsir service" was more relevant to the domestic brands. The
fitted vector labeled "Overall rating" was positioned close to the
quality dimension (dimension 1 for the G group sand dimension 2 for

the U group), supporting our interpretation of the axes in Chapters
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Table 8-3

Goodness of fit measures of eight brand property
vectors by max ®*r" method of the PROFIT algorithm.

Property
vector

Gradustes

Undergraduates

»
Correla-
tion co-
efficient

Direction cosine

Dimension
1

Dimension
2

*
Correla~

tion co-
efficient

Direction cosine

Dimension
1l

Dimensior
2

l. Price
Low/High

2. Styling and
appearance
Not at all
attractive/

Very attractive

3. Dependability
Undependable/
Dependable

4, Frequency of
repairs
Frequent/
Infrequent

5. Availability
of repair
service
Poor/Excellent

6. Ampunt of
advertising
Only a 1ittle/
A great deal

7. Road per-
formance
Poor/Excellent

8. Overall
rating
Poor/Excellent

0.9937

0.9711

0.7188

0.5426

0.8514

0.8540

0.9826

0.9638

0.9003

0.6241

0.9576
0.7900
0.1231
0.6429
0.9515

0.9530

0.4352

D.7813

-0.2882

-0.6131

0.9924

-0,7659

0.3076

0.3031

0.9715

0.9748

0.6868

0.5289

0.8277

0.5162

0.9530

0.9607

0.7167

0.8779

0;191A
-0.7013
0.9845
-0.7300
0.8504

0.5276

~0.6974

~D,4788

-0.9815

-0.7128

0.1756

-0,6834

-0.5262

-0.84L95

» .

The maximum correlation betwsen the property and
the projections on fitted vector
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4L and 5, Also, it was confirmed that "Overall rating" could be

used as a good index for perceived guality.

Study of the basic product features in relation to time

Here we are using data from (Question area 7 in the question-
nalre concerned with 59 specific car features. On a seven-point
"importance" scale (Unimportant-Important) respondents are asked
to rate the sgpecific car features in terms of importance to them
in the past, at the present, and in the future.

The 59 specific features appear in the full guestionnaire in
Appendix. The raw data sre summarized in Table VIII-2 in Appendix.

The data were submitted to six principal component analyses* :
Graduates and Undergraduates each for the three diffarent time pe-
riods (past, present and future). In each case a varimax rotation
was made and the first two factors were extracted. The factor load-
ings for the three time periods of sach group are shown in Table
VIII-3 through VIII-S in Appendix.

Interpretation of the two factors of product features was

made by considering the extracted main factor loadings, sppearing

* BMD72-Factor Analysis-Revised, April 5, 1972, Health Science
Computing Facility, UCLA.
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in Tebles 8-4 (a) snd (b). The two factors of product features
were interpreted as first, a "luxury" concept and second, an “eco-
nomy concept”,

In the resultant two-factor space, we plotted three vectors
(past, present and future) separately for Graduates and Undergrad-
uates, (See Figure 8-4.) Three vectors were derived by the MDPREF
model using the raw seven-point interval-scale data as input which
are presented in Table VIII-2 in Appendix. The objective was to
represent the consumers' perceptual changes in the product features
for the three time periods - past, present and future.

For the Luxury axis, there was no significant difference be-
tween Gradustes snd Undergraduates in thsir three vectors. Uue de-
termined this by inter-t test of distances between the projected
points from the vectors onto the sxis. (See Table 8-5.)

For the Economy axis, some significant differences were dis-
cerned between vectors of Graduates and Undergraduates. Both per-
celve future importance of economy similarly. But their percep-
tions of economy-importance in their past and present fairly dif-
fer. In general, Gradustes give less importance to the sconomy
factor.

In terms of the change through time from the past into the
future we see little change in perception of the importance of lux-
ury, only perhaps a very small (non-significant decline).

Most of the change through time is to be found in a much

greater importance given to economy from the past through the
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Table 8-4 (a)

Extracted main factor loadings for ths past-present-future
product features

¢ Factor 1.

Factor 1
Variable Graduates Undergraduates
Past Present| Future Past Prasent| Future
Low insurance rate 10.8732'| 0.2314 | 0.1000 | 0.1941 | -D.2454 | 0.2552
Redale value '0.8428,| 0.0270 | 0.0499 | -D.0761 | -0.0700 |-0.1305
Warranty/Guarantee 10.8241+{ 0,2572 | 0.,2581 | 0.0083 | -0.0366 [-0.0634
Trade-in allowance 10.7962'|-0.0082 | 0.0677 | 0.1315 | -0.0906 | 0.0317
Convenient service facility}.0.7897;| 0.1571 | 0,1901 | -0.2086 | -0.1210 | 0.1078
Air conditioning “0.2603 | v0.6418% | /0.76207 | ¥0.6989] | 0.1100 ]-0.1381
Smoothneas of operation 0.3772 |,0.8599'|40,7789, | ,0.8103: | 0.2255 | 0.0020
Driving comfort 0.3331 |1 0,8179) 10.8141, |4 0.7077, | 0.0508 |-0.0720
Silent running 0.23u44 |!0,8480, |'D.8507 |1 0.6864, | 0,0378 |-0.0301
Strong protective bumpers | 0.2520 | 0.3579 |10.7195: | ' 0.5675: | D.12u1 | 0.0636
Power steering 0.3602 |y 0.6810, |+ 0.7308 | 10,0162 | 0.0831 | 0.2846
Automatic trsnsmission -0.1953 |, 0.6628, 1352§2}' ;0,76409; | 0.2704 | D.1201
Powsr disk brakes 0.3725 | 0.0551 .0143 |, 0.7608' | -0.0112 | 0.2744
Rear window defogger 0.3817 | 0.3635 | 0.2668 |!'0.7062; | -0.0603 | 0.0312
Map light 0.1461 | 0.0896 |-0.0122 0.7115. | 0.1487 | -0.0350
Front seat roominers 0.4803 | 0.4954 | 0.3726 |,0.7880! | _0.1947 |-0.0138
V8 engins -0.1126 | 0.1722 | 0,0225 | "0.3455 | +0.7518,] 0,0256
Front engine 0.2695 | 0.0171 | 0.0746 | 0.1760 |, 0.8610¢| 0,0927
Sporty styling 0.1540 |-0.0260 {-0.0323 | -0.0268 |, 0.7225,|:0.7235i
Percentage of explained
variance 24,0 17.6 18.6 30.1 6.4 16.2

Label

v ™ cnﬁcapt
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Table 8-4 (b)

Extracted main factor loadings for the past-present-future
¢ Factor 2.

product features

Factor 2
Variable Graduates Undergraduates
Past Present | Future Past Present | Future
Resale value 0.0946 | 0.0581 | 0.1966 |:"G.8317)]70.7542}| 0.1598
Warranty/Gusrantee 0.0915 | -0.0528 0.14%0 |*0.7624.}, D.8666 ] 0,0506
Trade-in allowancs 0.0476 0.0464 0.1336 |, 0.8042'| 0.7635:| 0.2166
Convenient service facility] 0.0498 | -0.0256 0.0732 |. 0.6500'|'0,81351| -0.1574
Strong protective bumpers | -0,0343_| 0.0571 0.0043 0.3442 0.0547 " | ; 0,8096 :
Mini size 10,7306, | 0,0158 0.0446 0.0945 | -0,0193 0.1379
Compact size +0.8661¢| 0.1191 | 0.0397 | 0.1454 | 0.0247 | 0.0161
Vinyl roof -0.0208 | v0,%491 | 0.0625 | 0.0184 | -0.0020 | -0.1549
Cloth seat -0.1049 | -0.1510 | 0.8606}| 0,1159 | -0.1883 | _0.0887
Low cost of operation 0.2265 | -0.0053 | -0.0976 |!0.7828| 0.2796 195@731:
Ease of parking 0,3214 0.0363 | -0.2290 |40.6763 | 0.2481 | 0,744} .
| Parcentege of expleined 10.2 11.7 11.6 8.7 12.3 11.2
varience
Label "Econemy® concept




PLOT OF SUBJECTS IN FIRST TWO DIMENSIONS Econbmy
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Table 8=5

Inter-t values of time vectors (past, present, future)

against product-feature axes (luxury, economy)

Luxury axis

Past(G) | Past(U) [Present(G)Present(U)}Futura(G)|Future(U)
Past(G) -
Past (U) -0,0197 -
Present(G) | -1.0774 | -0.9283 -
Present(U) | -1.2268 | -1.0652 | -0.0841 -
Future(G) -1.6721 -1.4405 | ~-0.5282 | -0,4689 -
Future(U) -1.5148 | -1,3001 | -0.3701 | -0,3022 0.1672 -
Economy Axis
Past(G) | Past(l) Prssant(G*Preaant(U)‘Future(GJ Future(U)
Past (G) -
Past (U) -D0.2613 -
Present(G)| -2.,3223 | -2,1513 -
Presant(W) | -5.1707" | -5.1317"| -2.5547 | -
Future(G) | -3.5536 -3.&30?T-1.1771 1.2967 - —ﬁ
Future(w) | -5.5640°| -5.53307] -3.0674" | -0.7231 |-1.8803 | -
.
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present and on to the future,

These conclusions are confirmed by the questionnaire (Ques-
tion ares 8, item 13) in which respondents were asked what model
of car they intended to buy next. Mainly, thsy named economy
models : Audi, Capri, Gremlin, Toyota, Vega, Volkswagen and Volvao.
The result was pressnted in Table IX-3 in Appendix.

The trend is anyway, quite apparent. Further support carries
in the comment in the Advertising Age (56).

"One important factor is a growing inclination to regard the

motor vehicle as an appliance, rather than a symbol of afflu-

ence or status .....
Past-performance charts on the auto market indicate

clearly that Americans are opting for smaller cars, ....."
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CONSUMER BUYING BEHAVIOR

CHAPTERS 9 and 10

It 18 designed to identify the underlying process that best
describes consumer buying behavior patterns in the fallowing two
chapters.

In Chapter 9, market segmentation is conducted based on the
congumers' common perception and preference along with the dimen-
sion of their characteristics data.

A subspace by consumers' homogeneous ideal points can be iden-
tified as a segment in which they present their common perception
and preference. Therefore, the brands of one segment may repre-
sent their competitive position in the market with the brands of
other segments. This segmentation is made in terms of perception
and preference regardless of the brands' similarity with respect
to physical or other particular characteristics (35).

Chapter 10 discusses & stochastic model to allow a multitude
of the factors that affect consumer buying behavior by means of
preference uncertainty. That 1s, future market preferences are
regarded as outcome of some probabllistic process which makes con-
ditional predictions for the ultimate market share. This appli-
cetion will be directed et determining the bast descriptor of con-
sumer behavior in marketing decision process.

The analytical steps for Chapters 9 and 10 asre presented in
Figure 9-1.

164



G, U
} §

Consumer
charac-
teristics
data
vector

for individuals
39x8 (G)

Overall preference

47%8 (U)} matrices

Overall
preference
1x8 (G)
1x8 (U)
matrices

INSCAL 2 dimen-
sionel solutions
for average-
sub ject obtained
in Chapter &4

1

L

Stimulus coordi-
nates for each

brand
i

PREFMAP

nonmetric version
of Models I11I and IV

2.

Choice of models under
l, F-ratio between the two models

Root mean squares

3. Correlation coefficient
L, Variation of correlation coefficlent

i

-

!

Chapter 9
I
Form clusters
from Models
II1 and IV
Discriminant
analysis for
6 sub-groups
I

The analysis
of consumer
profiles

I

Market
segmentetion

Figure S=~1

Chapter 10

Model III of
PREFMAP

Calculate
stimulus-
ideal

distances

Compare
rankings of
distances
with those
of actual
brand shares

Calculate brand
market share from
Model III for esch
group

Calculate the com-

bined brand pur-

chase probabillties
| |

Test of HB

Construct the first
order Markov chain
model

1

Examination of
transient prob-
abilities de-
rived by PREFMAP
model

165

Analytical step for Chapter 9 and Chapter 10.




CHAPTER 9

MARKET SEGMENTATION

Summar!

Two sub-population groups can be divided into six reasonably
homogeneous groups with each having different preferences for
brands of car.

The above results are confirmed by the discriminant analysis
and the classification matrix in which ten demographics served as
predictor variablesa.

There are essentially important factors in determining mem-
bership in the specific prefersnce clusters : "“Ags", "“Place of
residence”, "Degree of use of car st weekend”, “Expectation of
income increase" are positively associated with the membership
classification, but "Marital stetus® snd "Number of children® are
negatively associated with the membership classification.

We can drew conclusions as follows ; the consumers of older
age and with more income ars inclined to buy more expensive cars,
They live in the suburbs or s town with family and have a con-
siderable possibility of income increase during the next three

years,
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Introduction

It is the purpose of this chapter to see to what extent our
two sub-populations can be divided into homogeneous groups with
each having definably different preferences within the aslready
definsd percsptual map.

Chapter 4 has slready described the development of the per-
ceptual space within which brands are located by means of the IN-
SCAL procedure.

In the present chapter we locate each individual person's
preference in this same space and examine any possible grouping

that becomes apparent.

Mathod and analxsis

The raw data are taken from Question area 6 (a) in the ques-
tionneire in which the respondents are asked to rank the eight
brands according to their overall preference. Individual person's
overall preference rankings for sach brand are presented in Table
IX-1 in Appendix.

Nonmetric versions of Models IIl and IV were employed for
the analysis. The goodness of fit to the model (multiple correla-
tion coefficisnts) for Models III and IV and the F-ratios bstween

the two models for individuals of each group are shown in Table 9-1.

(a) and (b),.
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Table 9-1 (a)

Goodness of fit measures of Models 1II and IV
of the PREFMAP algorithm for 39 subjects for
Graduastes.

Correlation coefficient

F-ratio betwesn

Sub ject
Model I1I | Model 1v | the two models
d.fem 1,“
L
101 0.9978 0.8178 295.7754,
102 0.9861 0.8890 26.4301,
103 0.9681 0.8424 14,5008
104 0.9696 0.9467 2.9245
105 0.7555 0.6788 1.0247
106 0.9469 0.9443 0.1s809
107 0.9661 0.9624 0.4196,
108 0.9851 0.8937 23,1637
109 0.8523 0.8016 1.2269,
110 0,9893 0.8888 35.3711
111 0.8267 D.4812 5.7116
112 0.8006 0.7743 D. 4607
113 0.9088 0.8854 0.9684
114 0.9273 0.9083 0.9971
115 0.6920 0.6614 0.3177
116 0.8710 0.7270 3.8141,
117 0.9985 D0.9337 166.2231
118 0.9682 0.9605 0.9441
119 0.8132 0.8092 0.0773,
320 0.9889 0.8529 45,4328
121 0.8362 0.8056 0.6678,.
122 0.9024 0.9037 -0.0505
123 0.7116 0.6849 0.3029
124 0.8389 0.7161 2.5779,
125 0.9972 0.9067 121.1174
126 0.9705 0.7266 8,4647
127 0.9152 0.9043 0.4882
128 0.8541 0.8534 0.0192,
129 0.9852 0.8888 24,6347
130 0.8479 0.8441 0.0917,,
131 0.9627 0.9664 «0.3879, a4e
132 0.9995 0.8892 1000.0000 '’
133 0.9174 0.900% 0.7751
134 0.7439 0.4846 2.8538
135 0.9617 0.9512 1.0598
136 0.8479 D.8384 0.2277
137 0.7991 0.5097 4,1905
138 0.9759 0.9593 2.6895
139 0,.8893 0.8223 2,1893
Root
mean 0,.9059 0.8357
square
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Table 9-1 (b)

Goodnaess of fit measures of Models III1 end 1V
of the PREFMAP slgorithm for 47 subjects for

tUndergraduatas.

Correlation coefficient |F-ratio between

Sub ject

Model 111 | Model 1V [ohg poo ’;“"3315
201 0.9715 0.9592 1.6966
202 0.,9738 0,9530 3.1064,
203 0.9575 0.8326 10.7665
204 0.9529 0.9427 0.8411
205 0.9738 0.9530 3.1064
206 0.9852 0.9579 7.2322,
207 0.8817 0.5854 7.8121
208 0.8714 0.7960 2.0870,
209 0.9508 0.7671 13,1378
210 0.9942 0.9861 5.6177
211 0.7846 0.5978 2.6868
212 0.7808 0.7777 0.0u83
213 0.9672 0.9448 2.6448
214 0.5463 0.5355 0,0665
215 0.9796 0.9527 5.1259
216 0.9751 0.9468 4,.4253
217 0.7846 0.2350 5.8314, ...
218 0.9999 1.0000 1000.0000 '
219 0.9782 0.9697 3.5290
220 0.9743 0.9598 2.1954
221 0.9671 0,9378 3,4541,
222 0.9783 0.6345 51.6608
223 0.8694 0.7048 4,2443
224 0.9715 0.9592 1.6966,
225 0.9972 0.9691 39,5435,
226 0.9553 0.8528 8.4765,
227 0.9975 0.9540 68.5527,
228 0.9928 0.9705 12,2044
229 0.9205 0.7522 7.3813,
230 0.9964 0.9664 34,8066
231 0.9644 0.9443 2.2018
232 0.9751 0.9485 4L,1577,,
233 0.8896 0.8900 -0,0130
234 0.9743 a,9598 2.1954,
235 0.9841 0.9341 12.1904,
236 0.9975 0.9574 62.0939,,
237 0.9943 0.9969 -1.8633
238 0.,7711 0.6838 1.2519,
239 0,9994 0.9691 195.8719

20T

( Continued )
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F-ratlio between
sub ject .Qﬁﬁgs%g%%%a.gﬁggg%s%%ug the two models
d.f.= 1,4
240 1.0000 0.9990 10000.0000%,**+*
241 0.8597 0.8456 0.3683
242 0.9823 0.9594 5.0749
243 0.8259 0.7747 1.0331
244 0.8195 0.7891 0.5947
245 0.38300 0.7113 10.6358*
246 0.921+——68-7979— 7.2L66
247 0.8850 0.8351 1.5829
Raoot
mean 0.9341 D.8716
sguare

xx%

Statistically significant at 5 percent level.

Nagative F-ratios are due to rounding erreor in
the computation of product-moment correlations.
These should be interpreted as zero values.

F-ratio of 1000.0000 is due to R very close to

1.00.
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F-ratios serve to ascertain the statisticsl significance of the
contribution of Model III over Model IV.

wWhen the computed F-ratios were compared with the critical
valug of 7.71 at the 5 percent level of 1 and 4 degrees of free-
dom, significant differences among subjects were noted between

Modgls III and IV for both groups. It was noted that for the G

group, F-ratios of Model III markedly exceeded those of Model IV
for ten subjects (merked *), and, for the U group, so did fifteen
subjects (marked *). Therefore, Model III was employed for these
ten and fifteen subjects, and Model IV wes employed for the re-
maining 29 and 32 subjects of the G and the U groups, respectively.

The dimension weights in Teble IX-2 (a) and (b) in Appendix
were checked to see whather these subjects belonged to a positive
or a negative ideal point model. The dimension weights of ten
subjects of the G group were all negative. The dimension weights
for these fifteen subjects of the U group wsre positive or par-
tially negative. The PREFMAP specifies that along with the dimen-
sion of the negative weight, preference increases with increasing
squared distance from the ideal point. wWith this specification
in mind, these ten negative ideal points of the G group and these
fifteen mixed ideal points of the U group were also plotted in
Figure 9-2 (a) and (b), respectively.

The dirsction cosines of the fitted subject vectors in the

perceptual space of each group are pressnted in Table 9-2.
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Table 9-2

Direction cosines of individusl subjects
for oversil prefersnce.

Direction cosines of fitted subject vectors

20%

G es Undergraduates _
[Subject [Dimension 1[Dimension 2 | Subject |Dimenaion 1iDimension 2

101 . -0, 201 0.9986 0.0529
102 0.9828 -0.1845 202 0.9977 0.0678
103 0.9909 -0,1349 203 0.9854 -0.1701
104 0.6597 -0.7515 204 0.9873 0.1588
105 -0.3531 0.9356 205 0.9977 0.0678
106 0.9804 -0.1971 206 0.8612 -0.5083
107 -0.9851 0.1720 207 0.7599 -0.6501
108 0.9839 -0.1791 208 -0.3025 -0.9531
109 0.9232 -0.3843 209 -0.7032 -0.7110
110 0.9857 -0.1683 210 -0.9574 -0.2886
111 0.9941 0.1086 211 -0.9105 -0.4135
112 ~0.999% -0,0344 212 -0.9999 0.0164
113 0.9816 -0.1910 213 0.9884 0.1518
114 -0.9973 -0,0738 214 0.7758 0.6310
115 -0.9956 -0.0937 215 0.9978 0.0660
116 -0.9527 -0.3039 216 0.9979 0.0650
117 0.8901 -0.4558 217 0.3084 0.9512
118 0.6605 -0.7508 218 0.9747 -~0.2235
119 -0.9468 0.3218 219 0.9952 0.0976
120 0.9692 -0.2461 220 0.9983 0.0577
121 -0.9845 -0.1752 221 0.9878 0.1560
122 - =0,9931 0.1176 222 0.6744 0.7384
123 ~0.6251 0.7805 223 0.8194 -0.5732
124 0.3743 -0.9273 224 0.9986 0.0529
125 0.9747 -0,2237 225 0.9959 0.0900
126 0.1125 0.9937 226 -0.7758 -0.6309
127 -0.9992 -0,0612 227 0.9835 0.1809
128 0.9222 -0.3867 228 0.9949 0.1010
129 0.9858 -0.1681 229 0.9845 0.1753
130 -0.9074 0.4204 230 0.9981 0.0608
131 0.9915 0.1297 231 0.9885 0.1511
132 0.9829 -0,1840 232 0.9798 0.2001
133 0.9753 -0.2210 233 -0.9944 -0.1056
134 1,0000 0.0036 234 0.9983 0.0577
135 -0.6279 0.7783 235 0.9923 0.1236
136 -1.0000 -0.0067 236 0.9894 0.1453
137 -0.9355 -0.3533 237 0.8378 -0.5460
138 0.4912 -0.8710 238 -0.6041 -0.7969
139 0.8856 -0.4644 239 0.9959 0.0900

240 -0.7553 0.6553

241 0.9835 -0.1808

242 0.9868 0.1620

243 0.6819 0.7314

244 -0,3528 -0.9357

245 0.9950 -0.1001

246 0.9833 0.1817

247 0.8868 -0,4622
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The ten negative ideal point subjects of the G group and fif-
teen partially negative idesl point subjects of the U group were
set aside for the analysis as being ideosyncratic from the remain-
ing subjects in preference nature.

As far as the vector portion was concerned, we obtained by
inspection three main clusters for each group. Thus, we could de-
fine six reasonably homogeneous sub-groups of vector model desig-
nating as A, B, and C for the G group, and D, E, and F for the U
group. The subjects who fell into these sub-groups are tabulated
in Table 9-3.

From Figure 9-2 (a) the subjects in the G group were divided
into three kinds of subjects ; those who preferred Chevrolet and
Ford (assigned to A), those who preferred Cadillac, Lincoln and
Chrysler (assigned to B8), and those who preferred no spacific
brands (assigned to C).

Similarly, from Figure 9-2 (b), the U group was clustered
into three sub-groups ; those who prefsrred Chevrolet and fFord
(assigned to D), those whose closest preference was Chrysler
(assigned to E), and those whose closest preference was American,
Toyota and Volkswagen (assigned to F).

Our interest was turned to see ths relationship betwsen clus-
ters and respondents' background characteristice data, Table IX-3
in Appendix presents dats on respondents' background characteris-

tics.,
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Table 9-3

Segmented subjects obtained from the PREFMAP vector
model for the analysis of overall preferencs.

Group Graduates Undergraduates
Sub- A 8 c o E F
|__group
104 105 107 201 214 208
106 123 112 202 217 210
109 126 114 204 243 211
111 135 115 205 212
113 116 206 233
118 119 213 238
124 121 215 244
128 122 216
131 127 219
Subject| 133 130 220
134 136 221
138 137 223
139 224
229
231
232
234
236
241
242
2u6
247
- | 13 4 12 22 3 7
Total 29 32
total 61
176
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Six-group stepwise discriminant analyais‘ was conducted to
identify their distinctive cheracteristice. The ten background
variables, such as the various demographics (see Table IX-3 in
Appendix) were used as a set of predictor varisbles to predict
the six clusters of respondents. (Also sea Table IX-4 in Ap-
pendix for supporting output of the six-group discriminant anal-
ysis,)

The results of the discriminant analysis are presented in
Table 9-4. This classification matrix contains the output for
the ten~-variate six-group stepwise discriminant analysis of
sixty-one respondents (twenty-nine and thirty-two from the G
group and the U group, respsctively). The run was made sssum-
ing the sample population frequencies as a priori probabilities.
From the entries on the main diagonal of the matrix, we can see
how correctly the respondents are classified, while the off-
diagonal components represent rasspondents' misclassification.
The percentage of correct classification was 73.8 . uWilks' A
to test equality of group meana.. was 0.03940 . In testing the
significance of Wilks' A , the F approximation is used. The ap-

propriats F statistic derived from wilks' A to test equslity

* BMB07-Stepwise Discriminant Analysis-Revised, April 10, 1972
Health Scianc?a Computing Facility, UCLA,
** Wilks' A = T!# d.f.= (r, g-1, n-g)

where W 1is the pooled within-groups devistion score cross-
products matrix and T is the total sample deviation scors
cross-products matrix. r is number of predictor varisbles,
g number of groups, and n number of subjects.
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Classification matrix for ten characteristics variates
by 6-group stepwise discriminant analysis.
population frequencies are sssumed as & priori proba-

Table 9-4

(The sample

bilities.)
Predicted group
Actusl Total
group A 8 C 0 E F
[ 11 0 0 2 0 1] 13
B 1] 3 0 0 1 ) 4
c 0 0 9 2 0 1 12
D 4 8] 2 16 0 0 22
E 1 1 0 0 1 ] 3
F 0 0 2 0 0 5 7
Total hits = 45 61
Percent hits = 73.8% .
wilks' A = 0.03940. ( d.f.=.10, 5.55 )
F =4.40005 ( d.f.= 50, 213.16 )
Statistically significant at the 0.01 level.
. Table 9-5
Normalized classification matrix of Table 9-4,
Actual Predicted group Total
group A B C 0 3 F
A 0.85 0 1] 0,15 1] 0 1.00
B §] 0.75 o D 0.25 D 1.00
C 0 0 0.75 0,17 0 0.08 1,00
D 0.18 0 0.09 0.73 0 0 1.00
E 0.33 0.33 ] 0 0,33 0 1.00
F 0 0 0.23 O 0 0.71 1.00
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of group mesns was 4,40005 and that exceedsd the critical f-
value of 1,62 at the 0.01 level (with 50 and 213.16 de-
greses of freedom), Thereforse, the differsnces between the means
smong these six groups were found to be significant at the O0.01
level. There wss st least one pair of sub-group of respondents
who were different on at lsast one of their ten variables.

Figure 9-3 shows a plot of respondents in discriminant func-
tion space based on the first two linear components. The space
is separsted with group means in each quadrant. Therefore, the
conclusion was drawn that the perceptual-preference segments were
found to be associated with respondents' background characteris-
tics fairly well.

The normalized classificetion matrix was obteined by divid-
ing each component of each row by its row sum. The new entries
in Table 9-5 reprasent the probabilities that s respondent would
bs so clessified correctly or mistakenly by chance., Now, we are
in a position to talk about the probability of consumers' member-
ship profile by the normslized classification matrix as follows.

Sub-group A was clearly and correctly identified in 85 per
cent of the cases. There was s distinct membership profile. The
only "confusion" was with sub-group D and only to an extent of
15 per cent of the members.

Sub-group B had a fairly distinct membership profile (75
per cent correct classification) and sasociation with only one

other group, sub-group E, with 25 per cent "confusion",
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The other sub-groups were moderately well defined with the
single exception of sub-group E, which was esvenly divided amongst
sub-groups A, B and E,.

In sum, we can consider the cluster definition to be relative-
ly good in general,

Based upon the relations between sub-groups above, the direc-
tion of association could be disgrammed with their respective pro-
bebilities (Figure 9-4). An arrow loop in the sub-group represents
correct classification., By following the direction of the arrow,
we can see the possible misclassification of members in one group
into a second group and the missasignment, on the other hand, of
members of the second group to the first group.

In order to see the possible effects of misclassification,
the coefficients of the ten variables were examined as to their
relative importance. Table 9-6 presents the multiple discriminant
coefficients for ten variables and six discriminant functions.

The extreme values of the discriminsnt coefficients for each
variable reveals certain characteristics in the sub-group. The
most positive variamble contributes most to the probability of clas-
sification in that sub-group. Conversely, negative coefficisnts
contributes less to the clessification probability in the group
members. The cosfficients which sre near zero for sny sub-group
do not contribute to determining membership in the individual

groups.
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Arrows indicate the direction of misclassification,
Loops indicate the correct classification,

Figure 9-4 Agssociation diagram between 6 sub-groups.
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The coefficients of the following variables were large for
esch sub-group (Table 9-6), suggesting that thess are essentially
important factors in determining membership in the specific pref-
erence clusters : "Age", “Place of residence*, "Degres of use of
car at weekend", "Expectation of income increase", “Marital sta-
tus", and "Number of children”.

"Marital status" and "Number of children" were negatively
associated with the membership classification. The possible rea-
son was that the survey samples consisted of students, some of whom
had not yet considered msrriage or children.

The average value of characteristics data are shown in Table
9-7 to explain the relevant values of the coefficients of the var-
iables.

we may briefly highlight the averege figures of sub-groups
8 and F which make a wider contraat with their characteristic data.

The membership of sub-group B consists of Graduate students.
They are the oldest among six sub-groups ( 28.8 years old).

Their yearly incoms is the largest ( $21250.0 ). All of them are
married and half of them are most likely to have a child. Most
of them live in the suburbs or town. They have owned about 4.8
cars, They are interested in buying expsnsive cars with great
expectation of income increase during the next three years. (Ses
also Table IX-3 in Appendix.)

Group members of sub-group F are Undergraduate students. They

ars the youngest smong six sub-groups ( 19.9 years old). Their
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Multiple discriminant coefficients for 6 sub-groups and 10 variates.

Table 9-6

Function
Variable
' A g C D E. F
1 Age : 15.10859 14.,72069 13.60478 14.,07939 14.,99061 11.59749
2 Income : -0,00114 -0,00085 -0,00124 -00,00098 -0,.00105 -0,.00104
3 Sex : 0.21452 1.48077 1.13950 1.21468 2.33760 3.44529
4L Marital status : -4,96308 =5,.,48125 -9,13257 -9.67521 -6, 04736 -8,97677
5 Number of -5.06976 -2,99364 -l4,31478 -2,97993 -4 ,89635 -3,30712
children :
6 Place of 8.,22982 7.34730 10,50856 9,88178 4.580651 11.45205
residaence :
7 Fraquency of 2.19587 1.80855 3.69326 3.10240 1.81010 3.50088
car used @ '
8 Degree of usage 8.11990 L LDLLY 6.28899 6.18213 4,93857 3.36275
at weskend : ’
9 Number of cars -1.60801 5.26255 =0,47077 -1.10222 1,.79288 -0,11291
owned :
10 Possibility of 5.76825 14.,50176 7.00815 6.42766 14.96766 6.15283
income increass :
Constant -200,19032 | -221.26633 | -170.72923 | -180.52568 | -210.81010 | -130.82939




Table 9-7

The average values of characteristics data for six sub-groups.

S8l

Group Graduates Undergraduates
- A 8 c D E F Grand
Variable Sub-group m:an
Age : 26.5 28.5 23.2 2L.7 27.3 19.9 24.6
Income : 16634.6121250.0}11458.3115340.9|18750.0 | 8750.0 14651 .6
Sex : 0.8 1.0 0.9 0.9 1.0 1.0 0.9
(Male=1, Female=0)
Marital status : 0.4 1.0 0.1 0.1 0.7 0.0 0.2
(Married=1, Single=0)
Number of children : 0.2 0.5 c.0 0.5 0.0 0.0 0.2
Place of residence : 0.8 0.3 0.9 0.8 0.3 1.0 0.8
(City=1, Town or suburbs=0)
Frequency of car used per week : 3.1 1.3 6.0 L.9 1.7 5.4 4.4
Degree of usage at weekend : 0.9 0.3 0.8 c.8 0.3 0.4 0.7
(Heavy=1, Otherwise=0)
Number of cars owned : 2.0 4.8 1.4 1.5 3.3 1.1 1.9
Possibility of increase in income 0.2 D.8 0.2 0.1 1.0 0.1 0.2
(Yes=1, No=0)




yearly income is the smallest ( $8750.0 ). They are all single
and live in the city. They have almost no possibility in income
increase during the next thrse years. They choose inexpensive

brands of car as their next choics,
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CHAPTER 10

CONSUMER PROBABILITIES OF PURCHASE

Summary

It is assumed that consumera' motivation to buy a brand can
be measured by their perceptions and preferences for ths brand.

The nonmetric version of Model III of the PREFMAP model is
a good predictor of the rank order of brand shares for Graduates.
It correctly estimated the first four brands. If foreign brands
are excluded for Undergraduates, this model is also a good predic-
tor of the rank order of brand shares.

We calculated the brand shares for the total (student) consum-
er populstion from these two sub-population groups. Thers is little
difference between the actual and the calculated markst shares.
(Hypothesis 8).

A first-order Markov chain modsl provides the predicted mar-
ket shares of brands. Among the two biggest market-share brands,
Chevrolet and Ford, it would be predicted ~ if we had & represent-
ative sample - that the former will decrease its market share and

the latter will increase its market shars.
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Introduction

Chapter 10 discusses the last componsnt of the consumer deci-
sion process ; buying a certain brand which is avallable in market.

In this part of the study, we will provide a predictive value
for determining the share of brand market, based on our knowledge
of perception and preference.

After assuming that preference determines subsequent sales
and therefore estimating the market share for each brand, an eval-

uation of the potentiality of brands will be made.

The relevant hypothesis is restated helow :

H8 : "Share of brand-preference measurad by preference and sim-
ilarity mapping correctly reflects brand-share as deter-

mined by unit sales.”

Tgst of HE

Oversll preference rankings deta on the average-subject level
for the G group and the U group, separately, were submitted to the
nonmetric versions of Models III and IV of the PREFMAP algorithm
to fit the perceptual configurations whose coordinate values were

obtained in Chapter 4. Data were obtained from Question area
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6 (a) in questionnairs.

Table 10-1 shows goodness of fit msasures for Models III and
IV, The F-ratios testing the contribution of Model III over Model
IV exceeded the criticeal valus af 7.71 st the 5 per cent level
(with degrees of freedom of 1 and 4) for both groups. Thereforse,
the difference between Models III and IV was statistically signif-
icant. Accordingly Model III was employed for the snelysis for
both groups. Stimuli coordinates, ideal point coordinates, and
signs of the axes weights from the modsl are presented in Table
10-2.

For the G group, both dimensions were negatively weighted,
suggesting that along these dimensions a monatonically ascending
relationship exists betwesn preferences and inter-distances of
stimulus-idesl points.

For the U group, both dimension weights were positive.
Theraefore in this case, preference declines with increasing dis-
tances from the idssl point. It was assumed that consumers' mo-
tivation to buy a brand could be measursed as a function of dis-
tance from the idesl point in the perceptuasl mapping. The stim=-
uli-idesl point-perceptual map is shown in Figure 10-1 (a) and (b).

To test Hypothesis 8, the distances between a stimulus and
an ideal point were calculated. The rankings of these distances
and those of the actusl brand shares were first examined by the
Spearman rank order correlation method., The results are presented

in Table 10-3. From the tabulated results, we note that Model III
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Table 10-1

Goodness of fit measures of Models III and 1V
of the PREFMAP procedure for overall preference.

Gradustss Undergraduates
Propert F- ratio F-ratio
: y Correlation coefficient | between the | Corrslation coefficient | betuween the
vectar Model 111 | Model Iv | two models [y el III | Model Iv | twO models
d.f.= 1,4 d.f.= 1,4
Overall 0.9954 0.9029 76.7927" 1.0000 0.9648 1000.000"*""°
prefersnce
Root mean 0.9954 0.9029 1.0000 0.9648
square
. : Statistically significant at 5 percent level

s I3

: Because R is 1,0000,




Table 10-2

Coordinate values of brands, ideal points
and signa of axes weights from Model III
of the PREFMAP procedure.

Graduates Undergraduates
Brand ‘ ~
Dimension 1 | Dimension 2 | Dimension 1 | Oimension 2

A -0,.59829 -0,15992 ~0.01794 -1.45361
CA - 0.63664 ' 0.83731 ~0.91624 1.87145
CHE 0.30112 -0.,81823 1.39831 0.17120
CHR 0.53804 0.01690 -0,10541 0.84619
F 0.08570 -0,54823 0.93021 -0,03958
L 0.64127 0.78427 -1,03905 1.86178
T -0.69241 -0.16037 -0,04912 ~1.51893
v -0.91209 0.04827 -0,20076. -1 ,.73846
Ideal -0.01528 0.42710 1.32280 | -0.27694
paint
weight Negative Negative Positive. Positive
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Table 10-3

Actual and cslculated rank order of
the market sharss of brands.

Calculated rank order ‘Undergraduates
of market share for Calculated
Actual |each brand : '
Brand | rank , 8 brands included E:F:agzggr 2?;::le:g;;t
order g u share : Excapt | foreign brands
' foreign brands
A 6 5. 3 3 4
CA 5 6 7 5 3
CHE 1l 1 1 1l 1
CHR 7 8 4 4 5
F 2 2 2 2 2
L a 7 B 6 B
T 4 4 5
'} 3 3 6
Spearman rank . e
order correlation B8.95 0.62 0.93
coefficiant

Aytomotive News, 1972 Almanac Issue and
March 5, 1973.

* The actual rank order was adjusted under
the assumption that only these eight brands
wera on the market.

b Statistically significant at 0.05 lsvsl.
Critical value = 0,643
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was a good predictor of the rank order of brand market shares for
the G group. The Spearman rank order correlation coefficient was
0.95 and was highly significant at the 5 per cent level. It ac-
curately estimated the first four brands - Chevrolet, Ford, Volks-
wagen and Toyota. However, this model was not gquite so good a pre-
dictor for the U group. It predicted the first two brands - Chev-
rolet and Ford. The Spearman rank order correlstion was 0.62 and
was not significsnt at the 5 per cent level. If foreign brands
were not considered for the U group, this model would also become

a good predictor of the order of brand market shares as shown on
the right side of Table 10-3. The Spearman rank order correlation
coefficient improved from 0.62 to 0.93 , which is highly signif-
icant at the 5 per cent level.

After the rankings of the brand market sharsas were examined,
the percentage of the markaet shars of each brand was calculated
separately for each gruup.‘ The sctual market share for each brand,
the calculated brand market share for each brand from Model III,
and the differences between the actual and the caslculated market
sheres are presented in Table 10-4 for both groups.

These markst shares for each brand obtained separately for
both groups were combined into a single market share for esch brand
sc that a prediction of the market shares from the total consumer

population could be made.

* See p. 273 1in Appendix for the calculation methods.
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Table 10-4

Actual and estimated market shares of brands
obtained from Model III of the PREFMAP
procedure and the difference hetween tham
in percentage points,

Market share estimat-

Difference between

srana | Ro5ied | sry preremece | S
share (percentage points)
G U G u

A L.36 % 10.26 % 2.88 % 5.90 p.p. 1.48 p.p.

CR 4.50 8.89 0.95 4.39 3.55

EHE 38.99 24,74 44,30 14.25 5.31

CHR 2,99 7.11 2.77 4,12 0.22

F 34,00 14,41 L3.,47 19,59 9.47

L 1.18 8.35 0.90 7.17 D.28

T L.85 12.04 2.67 7.19 2.18

v 9.13 14.20 2.06 5.07 7.07
Average 8.46 p.pe. 3.70 p.p.
Trtal [100.00 % 100.00 % 100.00 %

The actusl market shares were adjusted
under the assumption that only these eight
brands were on the market.
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We hsd a populastion consisting of the two groups - the G and
the U groups in this study. The market shares of brands were ob-
tained separately for each group as shown in Table 10-4., Our next
tesk was to estimate brand choice probabilities :

Some statistical notation for the analysis are given as follows :

p(G) a-%g-a 0.453 : the probability that a consumer belonged

to the G group.

p(u) ,.&Z = 0,547 : the probability that a consumer belonged

B6
to the U group.
p(A1 t/G) : the probability that s consumer from the
L
G group purchased brand 1 st time ¢t .
181’2’.co’8 (SEE Tﬂble 10-‘6.)
p(A1 t/U) : ¢hse probability that a consumer from the
1
U group purchased brand 1 at time ¢t .
i=1,2,...,8 (See Table 10-4.)
D(Ai,t+1/Ai,t) : the probability that a consumer would

purchase brand 1 at two successive

periods. i=1,2,...,8
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The probability that a consumer buys brand i at time t 1is
p(Ai,t) = D(Ai,t/G) p(B) + D(Ai,tlu) p(U) i=1,2,...,8
For the “"American®* brand ae an example,

D(Al,t) = D(Al,t/G) p(G) + p(“l,t/U) p(u)
= (0.1026) (0.453) + (0.0288) (0.547)
= 0,0622

For the other seven brands, ths same procedure was applied to
obtain p(Az't), p(A3't),..., p(AB,t) . The results are pre-

sented in Table 10-5.

It is noted that the accurscy of the probabilities for a
consumer's brand purchase increased remarkably due to the above
transformations. The average difference in absolute value be-
tusen the actusl and combined probabilities of brand purchase
(market shares) was 0.020 , and none of the differsnces betwsen
corresponding brande exceeded 0.04 in absolute valus. From
the newly estimated market sheres, the change of market shares
was predicted as follows ; Chevrolet, Ford, and Volkswagen would
decrease in their market shares by 3.55% , 3.69% , and 1.57% ,
respectively. The other five brands were predicted to improve

the market sharses of the magnitude from 0.05% (Cadillac) to
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Tabhle 10-5

Probabilities that a consumer from the total
population would purchase a brand on the
purchase time ¢t .

Actusl Difference between
Brand market Probability ‘the actual and com-
: share bined probability
A 0.0436 0.0622 + 1,86
CA 0.0450 0.0455 + 0.05
CHE 0.3899 0.3544 - 3.55
CHR 0,0299 0.0674 + 1.75
F 0.3400 0.3031 - 3.69
L 0.0118 0.0427 + 3,09
T 0.0485 0.0691 + 2.06
v 0.0913 0,0756 - 1.57
Absolute 2.20
~ aversge
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3.09% (Lincoln), The results of both the calculated market shares
and their rankings support HB'

Our final interest was to predict how the market shares at
present would change at the time of the consumers' next choice.
We could calculate the probability that a consumer would purchase
a brand at two successive periods. Ffor, we had already obtained

the probability that a consumer would buy a brand at t .

The probability that a consumer buys brand i1 at two successive
periods is :
/ ) = p(A

/6) p(G/A; ) + p(A /U pCU/Ay ) (D)

PRy te1/Py ¢ 1,841 1,841

1’1,2...0'6

However, we must compute the probability that e consumer who bought
brand i at the previous period belongs to the G (or the U) group.

By the Bayes' theorem, the following transformations are conducted.

p(Ai't/G) p(G)

p(“i,t/G) p(G) + p(Ai’t/U) p(U)

p(Ai't/G) p(G)
= 2)
pCRy ) 1=1,2,...,8

p(A, /U) p(W)
14
p(U/A, ) = (3)
9
p(Ai't) 1’1,2....,8
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Substituting (2) and (3) into (1), we can determine the probability
defined in Equation (1),

For the "American" brand,

(0.1026) (0,453)

' 0.0622
(0.0288) (0,547)
D(U/Al t) = = 0,2540
' 0.0622

Therefore, the probability that a consumer buys “American" at two

successive periods was :

p(Al,t+l/A1,t) = (0.1026) (0,7460) + (0.0288) (0.2540) = 0,0839

We could calculate &8 8 x 8 matrix for all combinations of eight
brands to produce a first order Markov chain model. The aggregate
trasition matrix is shown in Tsble 10-6.

This aggregste transition matrix is a special type of a fore-
casting model. Us could examine a brand-power situstion between
the brands by this matrix., The diagonal entries can be interpreted
as a measurs of a brand's retentive or holding power, while other
entries sre a messure of one brand's powsr to attract consumers
from another brand. Stronger holding powers from time 0 to 1
were Chevrolet and Ford, whose values are 00,3811 and 0.3721 ,

respectively and they ars eminent smong others.
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Table 10-6
Aggregate transition matrix of the first-order Markov chain.

t +1
Brand A CA CHE CHR F L T v Total
R 0.0839 0.0688 D.2969 0.0601 0.2177 0.0646 0.0967 0.1113 1.0000
CA 0.0942 0.0798 10,2698 0,066} 0.177% 0,0750 0.1097 0.1281 | 1.0000
CHE 0.0521 0.0346 0,3811 0.04L14 0.3428 0.0326 0.0563 0.05%0 } 1.0000
CHR 0.079¢ 0.0635 0.3100 O0.0572 0.2371 0.0597 0.0904 ©0.1032 | 1.0000
E 0.0447 0,0266 g.4009 0.0370 0.3721 0.0250 0O,0469 0,0467 | 1.0000
L o.0941 0.,0798 0.2699 0.,0661 0,1776 0,0749 0,1096 0.1280 | 1.0000
T o.oe70 o0.,0721 0.,2887 O0.0619 O0.,2055 0.0678 0,1006 O.1164 | 1.0000
v 6.0916 0.0771 0.2766 0.0646 0.,1874 0.0724 0.,1064 0,.1239 | 1.0000




It was noted that Chevrolet would decrease its market share
from the present 38,99% to 38.11% by 0.88% , while Ford would
increase its market share from the present 34.00% to 37.21% by
3.21%.
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CHAPTER 11
SUMMARY OF FINDINGS AND LIMITATIONS OF THE STUDY,

AND IMPLICATIONS FOR FUTURE RESEARCH

The final chapter discusses the findings, limitations of the

study conducted, and the implications of the model for the further

research.

The substantive findings obtained in the small scale automo-

bile case-study model and the tests of hypotheses can be summariz-

ed as follous

Two dimensional solutions were appropriate in portraying most
of the information in the data. The two main dimensions of
the group brand spaces were interpreted as the axes of ex-
pensive/inexpensive, and traditionally popular/foreign brands

of cars.

Quelity was perceived as better as price increased. Further-
more, it was found that the psychological evaluations of brand

gquality was nonlinesrly transformed by price.
Consumers' Jjudgment on ranking brand prices (perceived price)

was proved to be reliable. And insignificant distortion be-

tween the percelved and actual prices was noticed.
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The brsnd in which more sdvertising was spent was percelived
to be negatively related to quality., Consumers proved to be
sble to rank the brands in order of advertising expenditures.
Given this fact, a decision rule for the allocation of ad-

vertising expenditures was proposed. The criterion was based

upon cognitive judgment for budgeting sdvertising expenditures.

It was found (with no surprise) that the more the discretion-
ary budget allowsd, the more consumers spent for quality.

However, saturation of utility for quality was noticed in the
budget renge of $10,000 and $12,000. This might show consum-
ers' motivation to purchase expensive brands for prestige or
social ststus. The price level of brands at which consumers
had best utility was between $10,639 and $10,725. Msrcedez-

Benz fell in this category.

Consumers who lived in the city preferred the $4,000 budgeted
brand. As the place of residence shifted from the city to

the suburbs, more would be spent.

"Luxury® and “"Economy" were extracted as leading factors of
product features. However, liking for the luxurious type of
cer did not differ markedly from the past, the present, and
to the future, while sttitude toward the sconomical type of

car differed markedly from the past to the future. It wes
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9.

10.

predicted that a future cer would be smaller, less costly,

and safety oriented.

Market segmentation based on the measures of perception and
preference yielded six sub-groups. They revealed that “Age"
contributed most strongly to classification, and "Place of
residence”, “Oegree of use of car at weekend", and "Expecta-
tion of income increass" were highly related to membership
classification. "Marital status” snd "Number of children”

were negatively associated with classificstion.

Market shares of brands were reasonably well predicted by the
proximity-preference choice behavior model. The ranking measure de-
rived by the Graduste students was a much better predictor

than it was for the Undergraduate students, However, if for-

eign brands were excluded, the Undergraduste students also

provided s good prediction of market sharss. The combination

of market shares of both groups showed a remarkable improve-

ment in prediction. The average difference betwsen ths ec-

tusl and predicted market shares was only 2.20 percentags

points.

A prediction was mads as to how the market sheres opuld

change from the combined purchase probabilities. Chevrolst,

Ford, snd Volkswagen would decreass in percentage points of
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their market shares by 3.55 , 3.69 , end 1.57 , raspective-
ly. Five other brands were expected to increase their market
shares by s magnitude of 0.05 (Cadillec) to 3.09 (Lincoln)

percentage points.

11. Through Bayes' theorem, we obtained the first order Markov
chain matrix, which 18 a special type of forscasting model.
We could examine a "brand power®” situation among the brands.
Stronger holding powers from time 0 to 1 were Chevrolet
and Ford, whose values were 0,3811 and 0.3721 , respective-
ly, It was noted that Chevrolst would decrease its market
share from the present 38.,99% to 38,11% by 0.88 percent-
age paints, while Ford would increase its market share from

the present 34.00% to 37.21% by 3.21 percentage points.

Now, to review briefly the essential points of the proposed
consumer model that is i{llustrsted by the small-scale automobile
case-study : Gresn and Carmone have listed a series of research
problems such as advertisement measurement, market segmentation,
and probability of choice modal that could utilize multidimension-
al scaling (33). This study attempted to introduce all of the
suggeated spplications mentioned above.

Rao demonstrated the empirical relationship between price
and quality using essentially the seme methods of multidimensional

scaling (g2), However, it should be noted that the way of

207



obtaining the evaluative measures of quality differs between Rao's
model and the proposed model. Rao obtained the svaluative dimen-
sion from the INSCAL solution of similarity data, and interpreted
it as representing the quelity measures after sxamining the brand
attributes in the perceptual configuration. This dimensional in-
terpretation was also confirmed by the subjects' responses to the
open-ended question on the criterlia for similarity judgments. In
the proposed model, the evaluative measurss were obtained from con-
ditional dominance data ; The quality measures for brands wers ob-
tained by the MDPREF algorithm where quality judgments were in
agreement with the projected values of the stimulus points onto
the subject vectors. In both models, the subjscts' responsss to
the open-ended guestion on the criteria for similarity Judgment

gave added confirmation for interprstation in the perceptual spacs.

The primary objectives of this study for consumer buying
behavior were to demonstrats
1. ths development of the model,
2. 8 preliminary, small-scale illustration, and
3. the plan how to generalize the model.
g believe that the model and the technigues are applicable
to the complex decision processes for other consumer goods, in-

dustrisl goods, and services.
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However, some criticisms and limitations should be mentioned

and openly discussed. They will fsll into conceptual, computs-

tional, and empirical catsgories,

Conceptual problems :

The underlying sssumption smployed by all the algorithms in
this study was that perceptual speace is Euclidean in nature.
If the constructs of cognition and preference are Euclidean,
then attribute-space of stimuli by the multidimensionsl scal-
ing algorithms are appropriste for uss. But, if dimensional
differences in perception should be established for the exact
differences of stimulus attributes, then the city block metric
might be appropriate since it gives an agqual weight to each

dimensional difference.

A1l the analyses were conducted on an sggregate (average-
subject) basis except the market segmentation. However, it
is quite 1likely that different reapondents adopt different
criteria in making judgments on overall similarity and/or
overall preference. Thersefors, if there is serious question
of the homogsneity of the respondents, the aggregats analysis
should be avoided. Some advantages are credited for the uss
of the sversge-subject data ; less fisldwork is nscessary,

end the missing data in individusl matrices cesn bs overcome
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3.

by averaging relevent cell entriss. ue should consider the
trade-offs as to the time to be taken for the survay, number
of subjects, and the possible existence of ths missing data

for our experimented design.

Overall preference and perception were used as a basis for es-
timating the brand's share of purchase in conjunction with per-
ception in this study. However, consumers do not necessarily
select the most preferred brand. Some other factors (e.g., ac-
cessibility of brands, time-pressure on consumers) and policy
variables (product, price, promotion, or distribution) should
be considered as impartant factors in consumers' perception,

preference, choice, and ultimetely, markat shars.

Computational problems :

1.

A small number of stimuli may not fully recover known config-
urations. In general, ss the number of points increases, the
more "unigueness" of solution can be obtsined for a specific
dimensionality. However, Shepard found that a perfect recov-
ery can be obtained with as few &s only eight points and the
lowest cosfficisnt for thet cess wes sbout 0.99 (74).
Therefors, ths eight stimuli tsken for this study may be jus-

tified for the use of multidimensional scaling analysis,
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Dangers of extrapolation may, howsver, be involved due to the
lack of the number of data points, The balance betwsen the num-
ber of stimuli and the accuracy of questionnaire response should
be considered in the application of multidimensional scaling
methods. When the number of stimull is increased, the neces-
sary experimental matrices will become overwhelmingly large in
size, and consequently this may lead to cause respondents' fa-
tigue and produce "noise" in data. Furthermore, it is reported
that more than twenty data points do not contribute to signifi-

cant configuration recovery (22).

In this study, two dimensions were determined in the percep-
tual mapping for easiness of interpretation and parsimony.
This was made after the sxamination of the possible improve-
ment of goodness of fit to the data in threse dimensions com-
pared with that in two dimensions. In genseral, the louwest
possible dimensionality consistent with data should be ob-
tained ap that we can recognize the underlying structure of
proximity and/or dominance. However, we should not reduce
the number of dimensions only for convenience, at the cost
of violating the original data. The trade-off between the
practical significance and the statistical reliability should
be determined by some criterion, for instance, a goodness of

fit to data.
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The PREFMAP program can analyze prefersnce data up to a maxi-
mum of 49 subjects, which 1imits the number of rsspondents for
an experimental design and jeopardizes the adequacy of sampls
size in the statistical sampling theory. UOf course the program
itself can be expanded. And it may be usad for national sam-

ples, based on clusters of more than 459 peoplsa.

There were missing data from the respondents ; every respond-
ent did not fill all the cells of ratings, similarity, or pref-
erence matrices, resulting in smaller sample sizes than the
presently allowable 49 subjscta of the PREFMAP program. In this
study, the thirty-nine of Graduate and forty-seven of Under-
graduate students with no missing data were submitted for the

analysis.

Empirical problems :

l.

In our particular automobile case-study, the median price
range within each brand-class of cars was selected as tha
objective, representative price-bass. With any product clasa
or servics, wa must face tha problam of salescting some price
on set of prices to represent sach brand. This can bs a dif-
ficult choice, given the proliferation of product and brand
variations differing in size, style, packaging flavour, or

other characteristics.

212



3.

b,

5.

Labelling of axes i1s subjective and intuitive rather than ob-
Jective and deductive. It must be made through externsl in-
formation obtained from respondents. and through experiesnce and
Judgment on the part of experimenters. In this study, we used
open-snded guestioning of respondents' criteria in judging sim-

ilarity of brands. These aid in the interprstation of axes.

Respondents were asked to rate the specific car features in

terms of importance to them in the past, at the present, and in
the future. It is problematical as to whether or not consumers
can provide valid information on very different phases of their
life. With some product cetegories the data may be mors accurate

and valid than with others.

Market segmentation was based on the consumers' common percep-
tion and preference along with the dimension of their demograph-
ic data. Properly, ons might wsll consider not only demographics
but also personality, life style and product benefits sought,

as in "benefit segmentation.”

Only perceptual measurement was used as & criterion of advertis-
ing in this study. Also possible would be the use of perception/
preference measurements as a new source of data in advertising.
Additionally, other important factors such as sales, brand shares,
time-lag effects, and media selections should be considered for
the problem of effective advertising.
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6.

Markov process was employed for the analysis of consumers' brand
switching behavior under the assumption that thelr previcus ex-
perience enhance the probability of repurchase for a specific
make of automobiles. But other factors, such as consumer satis-
faction, avalilability in distribution of brands, or the price
changes of brands, may play an important part in their ultimate

brand choice behavior.,

Within the limitation of time and money, a small sample survay
was conducted. In porder to test the theory of the proposed mod-
el, more replications among the population sub-groups should be
conducted. Furthermore, more sample with a variety of socio-
economic and geographical distributions should be chosen to val-

idate the model for any particular product class,

The research conducted on the proposed model has provided some

implications for further investigations :

l.

Carroll and Chang's unfolding model was used as the basis of a
predictive tool for consumers' purchase behavior. Other predic-~
tive models among the multidimensional scaling techniques (e.g.,
using preference data only) should be compared with our model

and their predictive performance determinad.
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It would be possible to submit other sorts of data to the multi-
dimensicnal scaling method : Examples are psychogalvanomater,

tachistoscope data, snd eye-camera data.

To make the proposed model more practical as an adaptive model
of consumer buying bshavior, a post-purchase analysis should be
made, and the theory of cognitive dissonance be introduced to
analyze a disequilibrium between the two pleces of knowledge of
before and after purchases. But several years would be neces-
sary to survey the post-purchase behavior for such durable goods
as cars. It is nevertheless entirely possible to apply the mul-
tidimensional scaling models to the analysis of cognitive disso-

nance and the post-purchase hbehavior.

Experimentation may be done with different representation of the
product class (in our case car brands) to be studied. uWhile we
have simply named brands to the consumer, it would be possible

to provide also pictures, word descriptions, or sven exposure to
the product itself to study consumer perceptions and preferences.
Experimental design might be suggested for the analysis of indi-
vidual consumer behavior, using analysis of variance. The MANDVA
algorithm of the multidimensional scaling methods can be smployed
for this purposs. The INSCAL data can bs appropriste in that it
remains the individual differences in scaling proximities data.
The combination of experimental deaign and the INSCAL data should

provide a useful approach for understanding consumer buying behavior.
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Questionnaire

I would like to ask you 8 few questions
about your attitudes to some msjor brandas of
cars. Ue will be talking mainly about the

standard passenger cars.

Graduate student ( )

Undergraduate student ( )

‘June, 1973
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a5%

1.

at top.
least similar,

Please rank each brand on how ﬁimilar it is to the one
Give a8 "1" to the most similar and a "7" to the

AMERICAN
*

CADILLAC
CHEVROLET
CHRYSLER
FORD
LINCOLN
TOYOTA
VOLKSWAGEN

CADILLAC

AMERICAN
CHEVROLET
CHRYSLER
FORD
LINCOLN
TOYOTA
VOLKSWAGEN

CHEVROLET

AMERICAN
CADILLAC
CHRYSLER
FORD
LINCOLN
TOYOTA
VOLKSWAGEN

CHRYSLER

AMERICAN
CADILLAC
CHEVROLET
FQRD
LINCOLN
TAYOTA
VOLKSWAGEN

PN PN NN NN AN PN N NSNS NN PN N N N PN NN

PN PN SN N N

W Nl N N N N NS Wt N N N S NS W N N N N N N

Nl Nl Wl N NS Nl NS
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FORD

AMERICAN
CADILLAC
CHEVROLET
CHRYSLER
LINCOLN
TOYOTA
VOLKSWAGEN

LINCOLN

AMERICAN
CADILLAC
CHEVROLET
CHRYSLER
FORD
TOYOTA
VOLKSWAGEN

' TOYOTA

AMERICAN
CADILLAC
CHEVROLET
CHRYSLER
FORD
LINCOLN
VOLKSWAGEN

VOLKSWASEN

AMERICAN
CADILLAC
CHEVROLET
CHRYSLER
FORD
LINCOLN
TOYOTA

PN PN PN PN PN NN PN SN N PN N NN PN PN PN PN PN NN

P o N el a ol alalel

N N W W SN s W N N %N N N N e N N N N N NS

N N N N N S
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2,

What criteria did you use in making these judgments of
overall similarity in the question above ?
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Page 3.

3. Indicate your fseling sbout each brand sven though you
have not bought nor used, nor are currently using.any of the brands,

(Circle one numbar for each brand.)

Price

Low

AMERICAN
CADILLAC
CHEVROLET
CHRYSLER
FORD
LINCOLN
TOYOTA
VOLKSWAGEN

et b et pd et (b s
NN NN NN R A
(W R R WEWR W
S N N F N
[CRCRVEVEV TRV BV ]
oo

High

NNNNNIIN

Stgling and appearance

Not at all
attractive

AMERICAN 1 2
CADILLAC 1
CHEVROLET 1
CHRYSLER 1
FORD 1
LINCOLN 1
TOYOTA 1
VOLKSWAGEN 1

(VR R RV RV RV RV RV
E ol - o R O o
[ RV REURURV R RS RS ]
oo

2
2
2
2
2
2
2

Depsndabllity
Undependabls

AMERICAN
CADILLAC
CHEVROLET
CHRYSLER
FORD
LINCOLN
TOYCTA
VOLKSWAGEN

et ot ot et et et
NNNNNNNN
(W R R R W)
PR N N Y N ¥
CNC NURCRUNCRT Y|
RN AND

Very

attractive

NNNNNUINININ

Dependable

NN NN NNNNSN

Frequency of repairs

Frequent

AMERICAN 1 2
CADILLAC 1
CHEVROLET 1
CHRYSLER 1
FORD 1
LINCOLN 1
TOYOTA 1
VOLKSWAGEN 1

(FRVRP R RV RV RV
srrrrsEs
L RTRURCRT YT NV N )

2
2
2
2
2
2
2

[+ a0 e AW s WAl Al Al A s )
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Infrequent

NNNNNNNN

Availasbility of
repair service

Poor

Y o

NNNNNNNN

PRV RV RV RV RV RV RV

E i ol o R ol O o

(S, RV NE R RV RN Y

oo

Excellent

NNNNNNNIN

Amdunt.ufnﬁdvertiaing

Only

Y o

Poor

O ol o

Poor

et et Pt et et et b B

a little

NNNNNNDNN

WWWwU WY

o]
a
| ]
Q

F i Sl I R

(S S W R NS G R R

oo h

A great
deal

NNNNNNNI9N

parformance

NNNNNNNN

W WWww

R N

[C RGN RO RV RORE RN

oo

Excellent

NNNNNNNNS

chrail ratin

NNNNNNNN

(VRV RV RV RV RE RV RV ]

f i P i ol o R

(GRC U R R R RN R

oo

Excellent

NNNNNNNINS
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5.

Page 4.

Plegase rank the brands, 1 through 8, as to how expensive
you think these are. ﬁ
"1" 48 most expensive, and "8Y is least expensiva.
Then please estimate the average price of each brand.
(The average price of the most expensive brand is $8,826.)
Please guess even if you are very uncertain,

Your estimated Your estimated

rank average price

AMERICAN ( ) (s )
CADILLAC ( ) (3 )
CHEVROLET ( ) (8 )
CHRYSLER ( ) ¢ )
FORD ( ) ¢ )
LINCOLN ( ) (8 )
TOYOTA ( ) (s )
VOLKSWAGEN ( ) (3 )

Please rank the brands, 1 through 8, as to how much
advertising expenditure you think is spant Eer‘car for esach
of these brands.

"1" is highest, and "8 is lowest.

Then please estimate the advertising expenditure per car of
each brand.

(The highest advertising expenditure per car is $78.08.)
Please gusss even if you are uncertsin,

Your estimated Your estimated
rank advertising
expsnditure per car

AMERICAN ( ) ¢ )
CADILLAC ( ) ¢ ] )
CHEVROLET ( ) (s )
CHRYSLER ( ) (3 )
FORD ( ) ($ )
LINCOLN ( ) (3 )
TOYOTA ( ) ¢ )
VOLKSWAGEN ( ) (3 )
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Page 5.

6. ‘Please give rankings by your personal preference.

(aJ Oversll prefarence for each brand.
1" {s most preferred, and "8" is least preferread.
Rank
AMERICAN (
CADILLAC (
CHEVROLET (
CHRYSLER (
FORD (
LINCOLN (
TOYOTA (
VOLKSWAGEN (

Nt Nl N\ N NS NS N NS

(b) Possible prefersnce under budgetary constraints. Please rank
all of them even if you do not prefer.

#1" {is most preferred.

$4,000 $6,000 $8,000  $10,000  $12,000

Renk ~ Rank  Rank ~ Rank  Rank
AMERICAN ( ) ( ) ( ) ( ) ( )
CADILLAC XXXXX ( ) ( ) ( ) ( )
CHEVROLET ( ) ( ) ( ) ( ) ( )
CHRYSLER XXXXX ( ) ( ) ( ) ( )
FORD ( ) ( ) ( ) ( ) ( )
LINCOLN XXXXX XXXXX ( ) ( ) ( )
TOYOTA ( ) ( ) ( ) ( ) ( )
VOLKSWAGEN ¢ ) ( ) ( ) ( ) ( )

(c) Please rank your preference for the brands, if you were to have
tha car in the city, the suburbs, or a small touwn.
"l1" is most preferred, and "8" is leaat preferred.

In the city In the suburbs In a small town

Rank Rank Rank
AMERICAN ( ) ( ) ( )
CADILLAC ( ) ( ) ( )
CHEVROLET ( ) ( ) ( )
CHRYSLER ( ) ( ) ( )
FORD ( ) ( ) ( )
LINCOLN ( ) ( ) ( )
TOYOTA ( ) ( ) ( )
VOLKSWAGEN ( ) ( ) ( )
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Page 6.

7. Indicate your fesling sbout the desirability of various
car features esven though you have not bought nor used, nor are
currently using, nor even plan to buy a car.

(Circle one number for each featura.)

Past Present Future

Unimport-
ant

[
D3
394
o Q

s |

<t

1

1. Sporty styling

2. S5imple but husky styling
3. Hardtop

L. European styling
5. 2 door sedan

6. 4 door sedan

7. Mini size

8. Compact size

9. Intermediate size
10. Standard size
11, Bright body coler

g e e e T e e
NNNNNNNRN NN N
(W R W W W R W R R W]
Pt et [ s et B et bt et b B

12. Vinyl roof
13. Convertible
14, Undercoating

b b et

NN
wun v\ (URC RG R RU R RS RU R RV, RS

15. Strong protective bumpers

16. V4 engine

17. V6 engine

18. V8 angine

19. Front engine
20. Rear engine
21. Piston engine
22. Rotary engine

23. Power disk brakes

24, Power steering

25. Emission control system
26, Automatic transmission

27. Automatic speed control
28. Engines tachometer

29. Safety belt warning system

NNNNNNDN NNNNNNN N NN NNNNNNNNNNN
NNNMNDNRNN NNNNNNNN N NN N NNNNNNNNNNDN

W W W VRV [ RV VRV RV RV RV RV RV ] WO WWWWW W (C RV RV ] (VRAVAVEV RV RV RV R RV RVRY
Ll P P iR i s & & Ll R ol o o O E 2 iR R i ol & L o o i ol P P Y
(VR RY ] (VR RS ) u\n (S BV (GG NS RE R R RY )} (G R N NE RV RV RV, RS (VRGN ] [V EC RURE RC R RV, R RS, R, R
[ N ) o (20 )] o oot ooy O oo, oo
N NN NN~ N~ N2 NNNNNNN NNNNNNN ~ NI NNNNSNNNIWNNIN

30. Air conditioning

31. Reheat system air
conditioning

32. Power window

33. Remote-control outside
mirror

34, Rear window defogger

35. Tinted glasa

36. Map light

S T o o L N TN R SR T

37. AM radio
38. FM stereo radio
39, TV installation

T O o I o ol o o o T e o R e I S e e N el il o o
MR NN NN NN NRNNNNNNN NN N

PR W N S N S Y o o N R Y - I Y o
MUY VIl Lyl L1yl Byl BTt il il st uuaunuauunn
Do oM o oh o oo oo oh o oo oo
LN I N | LN N LN ) AN KN | N ~) NI NNINII NN NNN ~ A IES RN | NN NNNNNNNNIN
WWW WWW W W WWWWWWW WL WWWWW W W WU W W W W WG
- R N S N Y F Y a0 oF P N R W N E Y Y o R R o R ol Il g

(G R RS ] wvuun w o v [C NV RV RO NS RV RN (G, RV RV RV, NS RV Q)
oo [N R am oo oo m oo OO O (1)} [N R} oo Y
NN N NN NS NN NNNNNIS NNNNNNNN ~ NN\ NNNNNNTINNNNA9N

VWL WWW W WL WUWWLHWWW WWWWWWW W Www
P T O Y T S  Sr  —l Sl SPRR

NN NN N NN NN
NN N NN NN NN

Y )
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Page 7

Future

Present

&

Import-

Unimport-
ant

ant
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48. Smoothness of operation

49. DOriving comfort
50, Silent running
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8.

Page 8

Plgase answsr all of the following questions. All the
answers are completely coded so that your identity will remain
anonymous,

1. Age ( )

2. Male ( ) or female ( )

3. Single ( ) or married ( )

4, If married, number of children ( )

S. Total family income
a. Under $5,000 h. $20,000 - 22,499
b. § 5,000 - 7,499 i. $22,500 - 24,999
c. $ 7,500 - 9,999 J. $25,000 - 27,499
d. $10,000 - 12,499 k. $27,500 - 29,999
e. $12,500 - 14,999 1. $30,000 and over
f. 315,000 - 16,499
g. $8$17,500 - 19,999

6. Do you presently live in
a. the city ?
b. the suburbs ?
c. a small town ?

7. How many days do you use 8 car a week ? (

8. Are you a heavy user of a car in weekend ? VYes (

9, Do you presently own a car 7 Yes ( ) No ( )

If Yes, what car do you own ? (Model :

10,
11,
12,

13,

Are you satisfied with it

a. very much ?
b. moderately ?

c. little ?
d. not at all ?
Number of cars you have owned ( )

How much do you expect your next car to cost ? ($
During the next 3 years, you expect your incoms to

a. increase a great amount
b. increase a little

c. remain sbout the same
d. decrease a little

e. decrease 8 great deal

what modsl of car do you want to buy next 7

days)
) No (
Year 19__ )
)
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Kruskal's multidimensional scaling algorithm (MDSCAL 5M) (33, 51, 52, 53)

Kruskal's concept is to derive a configuration of stimuli in a
prespecified number of dimensions, given a set of proximities data

among pairs of stimuli. Let us suppose that we have a set of ranked

pairs Rij (i=1,2,...,n-1 and 3=2,3,...,n). Then Rij represent
the original measure of similerity between pairs of stimull 1
and j . Uue can call the R similafities, or psychological

i3

distances. Our objective is to represent the n stimuli by n
points in a r-dimensional space, so that the rank order of distances
between pairs of points best reproduces the rank order of the Rs .
Let the coordinates of the 1 th point be x, = ( Xgp1XygreneaXy )
and the distance from Xy to xJ be dij . Now, we can denote

X =( X 1 Xgyeeer Xy ), which consists of n vectors in a space of

r dimansions. For each xi, xJ in X we can compute a distance

d If X 1is a good configuration in that the renks of its dis-

13 °

tances d spproximately reproduce the input renks R then

1] iy’

that configuration should be final or close thereto for represent-

ing the R in a specified dimensionality.

iJ
The criterion used for obtaining a good configuration of X
is one of minimizing the regression function called stress (5)

given by the formula,

n A 2
1 % (dij- d“)

g -2
HEJ (uij-a)
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b

A
where dij is a sst of ratio-scaled numbers, chosesn to be as clase

to their respective diJ as possible, subject to being monotone
- A
d is the mean distance. The d take on the role

13 ° 14

of fitted values in the monotone regression procedurs, Perfect fit

with the R

will result if all the points fall on the monotone function, and S ,
then, equals to 0 . If the stress S of a particular configura-
tion is higher, then the monotone fit is poorer. The algorithm keeps
finding & new configuration X in which the ranks of interpoint
distances are more closely monotone to the original Rij than the
previously ranked distances. The new configuration X 1s obtained
by the numerical method called "steepest descent".

Let the coordinates of the gradient of stress be g, = ( 9417
Oypre098y, ). Then the next configuration is formed by moving

along the gradient the distance which is proportional to the step-

A

size c . If dij is larger than d1J , the point 1 starts to-

ward point J by the distence specified by c . If dij is smaller
A

than dij , then the point 1 starts away from the point j by

the distance specified by c .

The new configuration X' measurad by the Euclidean distance

it
is given by the following formula :
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X! = X + g
it it mag (g) it
2
£,t9 1t
mag (g) = ——e (normalized)
n
g, ~d d
n X - X,
9y, = S :E: wt - udh i3 1] - 1] it © Tt
1, n n
’ ST, , -d, )2 o2 d
143 i3 13 % ij ij
TR iIf =]
=0 1f 14

All (n-1) points which effect on the point 1 are considered
and the process is repsated until successive configurations xn,xl,
Xz,...,Xp converge S value to be less than or equal to a crite-
rion value (usually 0.01 ). If the stress value is not satisfac-
torily achieved, the same process is respeated in the next lower di-

mensionality which satisfies S .
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Carroll and Cheng's INSCAL model (15, 16, 18)

The INSCAL algorithm performs an analysis of proximities data
that reveals individual differences among subjects in the weights
they apply to a common space.

A set of r dimensions or factors underlying the n stimuli
is assumed. These dimensions are assumed to be common for all m

individuals making similarity judgments., Let x repreaent the

it
value of the J th stimulus on the t th dimension ( j=1,2,...,n
and t=1,2,...,T ).
