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ABSTRACT

MODELLING CONSUMER'S PURCHASE
BEHAVIOR AS A STOCHASTIC PROCESS

by Tanniru R. Rao

The behavior of the consumer and an understanding of
the why's and ways of her purchase decisions are topics of
growing interest in marketing. However, not much progress
has been made in building realistic models of purchase be-
havior as a function of the dynamic environment in which
she makes her buying decisions. Descriptive models of mar-
ket behavior are still the focus of much research activity
since they are a prerequisite for building causal models
of a market; a market is treated as the composite behavicr
of all individual consumers.

Published evidence of brand choice mcdels incorporarting
marketing variables, such as price, advertising, distribu-
tion, et cetera, is sparse. On the other hand, Bernoulli,
Markov, and learning models, the stochastic models widely
used in the literature, describe the consumer's brand choice

as a function of her past purchases.



Tanniru R. Rao

Purchase data of three consumer goods (a paper
product, a drug product, and a food product), made avail-
able by the Chicago Tribune form the data base for this in-
vestigation. Probabilistic analyses of data reveal that
housewives exhibit strong bias in the selection of a store
for the purchase of any product and that a housewife's
brand choice is different in different stores, suggesting
that the choice of the store is a major intervening variable
in executing the consumer's brand preferences. Accordingly,
existing models of brand purchase have been extended by in-
corporating the place of purchase (store) as a variable.

The housewife's decisions regarding the size of purchase,
the aggregate effect of store-brand interaction, and the
effect of price on the market share of a brand are some of
the issues considered in this investigation. Alsc, the i1n-
creased number of private label purchases among store loyal
customers and the lack of differentiation among private labels
suggest the existence of certain market segments that are more
prone to purchase private labels than others. Properly identi-
fied, these would help both the retailer and the manufacturer
in planning and allocation of their marketing efforts.

This study is a first step in identifying the major com-
ponents of the marketing system that have considerable effect
(individual or 1nteractional) on a consumer's purchase de-
cision. More research is needed to include components such
as advertising exposure, rate of consumption, time lapse

between purchases, etc. This would enable the researcher
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not only to effectively simulate market behavior and
pre-test marketing strategies or policy alternatives,

but also to simultaneously study all the variables of

the purchase decision for building dynamic aggregate models

of the consumer's decision-making process.
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CHAPTER I

INTRODUCTION

B a ckground

Market experimentation is a rapidly expanding area of
< mowledge in the marketing discipline today. Scientifically
P 1 anned experimentation can be viewed as a means to observe
t h e effectiveness of small or large changes in the value of
T+t he controllable inputs.l With the increasing complexity of
ma xrketing management, demands are placed more on scientific
™ e s earch than on limited fact finding activity. At the
P r esent stage of development, the operations research approach
is the increasingly popular methodology in marketing. The
O P erations research approach, systems approach and model
building approach are treated as synonymous terms in des-
S X ibing certain phases of research in the literature.

The need for understanding market behavior in solving

MAa rketing problems and in developing an effective marketing

Pr ogram is obvious. This has given impetus for the develop-

\

1 William C. Hoofnagle, "Experimental Designs in Measur-

;Lng Effectiveness of Promotion," Journal of Marketing Re-

—=3Srch, (May, 1965), pp. 154-162.
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ment of various theories of market behavior. Formal state-
ments of such theories are generally referred to as models.

3 . . .
Day: In most business situations there are a few

central factors which are of overriding impor-
tance in determining the outcome. A model can
be confined to these few major factors and it
specifies the nature of the important relation-
ships among these variable factors. In other
words, a model is a theory of the business system
or process.
My major .concern here is the study of '"models of
c onsumer's buying behavior." Such models of buying beha-
~ i or are in great demand today as manufacturers are trying
+ © out-guess their competitors by developing sophisticated
< u s tomer-oriented marketing programs. The complexity of the
marketing task makes model building extremely difficult,

w h i le the very nature of such complexity makes the model

h i1 ghly desirable.

S < ope of the problem

Identification of the central variables in any business
S i tuation constitutes an important step in developing models.
There is often a great tendency on the part of the research-
€ X to restrict himself to a few variables to make the models
M A nageable. The very purpose of model building may become
S © condary in importance in this urge toward simplification.

Fromn this standpoint, this study takes a critical look at

—_

o Ralph L. Day, Marketing Models (International Text Book
S Mmpany, 1964) p. 4.

3 Ibid., p. 4.

Ibid., p. 5.
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some of the existing models of consumer buying behavior; major

attention 1s focused on micro models - models based on an indi-

vidual consumer's buying behavior.

The central thrust of the investigation is the study of
the inter-relationships among the various selected elements of

+ h e consumer's purchase decision (store visited, brand purchased,

s i =ze of purchase, price of purchase) and their implications for

w1 ilding realistic models of buying behavior. The study also

such as consumer's

r e ference for private labels and its relation to store loyalty.

b
h 1 ghlights some hypotheses of special interest
P

The approach to the study is descriptive; the consumer has

e en studied in terms of what she did and not in terms of what

of

< &aused her to act the way she did. At times the cause and effect

© 1 ationship has been studied on an inferential basis. Even

H

i th this limitation, the study should be helpful (1) in de-

g

© 1 oping more realistic models of consumer's brand choice as a

<

Function of her environment, and (2) in developing an effective

S A mmulation of the consumer's decision-making process.

Eiﬁift}pment of the problem

The housewife's.purchase decision can be viewed as the
S Wt come of a set of mutually related alternatives available to
hexr i, the market. In any purchase decision, the housewife,

1’"‘I>ilicitly or explicitly, has selected a particular combina-

Tt 3 . . . s
1l ©n of store, brand, size and price. The decisions on these

AV - .
L jous aspects of the purchase are not completely independent
Ue to the limitations imposed by dissimilar distribution, in-

S .
Tore services, advertising and promotion, and the dealing
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activities of competing brands and stores.

Due to the complexity of the problem, a considerable amount
of research effort has culminated in descriptions of purchasing
behavior in terms of the brands selected by the housewife.

Accordingly, models published in the literature have incorpora-

t ed only the information on the past history of brands purchased

+ o predict the probability of subsequent brand purchase. Even

h e re, empirical evidence is sparse in the literature. Where

+ hh e models have incorporated other marketing variables such as

P xr ice, store, advertising and so on, empirical evidence is even

= p arser.
In this study, brand choice will be described as a function
o £ the consumer's past history of brand purchasesand stores

v 1 sited. The aggregate effect of a price differential on the
ma rket share of a brand, the store selection patterns of the con-
S uamer, and the consumer's decision on the size of purchase as

a8 £ fected by the brand or store change are studied in detail.

In addition, the loyalty of the consumer to private brands and
The frequent visiting of a store as it affects her preference

For the store's private labels are studied. The specific focus

©*f the study, in terms of hypotheses, are given in the following

Sec<c+tion.

Stﬁement of Hypotheses

(1) A consumer's selection of a store is not completely

Tandon (i.e., has an equal likelihood of selecting each store);

s .
he exhibits bias in her choice. a) The more recent her purchase

eXp . . .
© rience in a particular store, and b) the more frequent her
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visits to the store, the more likely she is to repurchase
the product in that store.
(2) As a corollary, consumers exhibit bias in the selection
of the type of retail outlet (drugstore, food store, etc.) in
wh ich they would shop for a particular product.
(3) Store switching increases brand switching; the more a
h o usewife changes stores, the more she changes the brand she
p u xr chases.

(4) Consumers change the size of their purchase when they
< hh ange the store or brand; in general, they decrease rather than
i mx crease the size of their purchase with a change in store or
Db xrrand.

(5) Loyalty (measured by the repurchase rate) to a particu-
1l &axr store increases the preference for the private brands spon-
S ©red by the store. As a corollary, a housewife loyal to a pri-
VY & te brand sponsored by a particular store is loyal to private
1l &abels regardless of store.

(6) Store-brand interaction is statistically significant
R F ter eliminating the effect of price. As a corollary, the
€ f fect of price on market share is significant and the interaction
© £  brand and store cannot be explained by any linear function of

The corresponding price difference.

Me thod of the study

In the probabilistic approach to the purchase decision
pr'O<?-ess, the housewife's purchase decision is treated as the
r .

€ S ult of the underlying parameters (probabilities of choosing

d -
1L £ Ferent alternatives). Following the axioms of probability
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theory, the probability of a consumer purchasing any brand is
measured by a number in the closed interval (0, 1). Since the
housewife has to select one or another of the available brands,
the probabilities of purchasing different brands of the product
add up to one. This type of probabilistic approach can be used
i1 any situation where one has to select from a set of mutually
e > clusive and collectively exhaustive alternatives.

Kuehn:5 The probabilistic approach provides a useful
conceptual framework for considering the ex-
pected behavior of consumers. When the ex-
pected behavior of an individual is viewed
as a set of probabilities related to the
available brands, a richer and more flexible
concept of brand loyalty is provided. Simple
probability models are useful as building
blocks in the construction of dynamic, aggre-
gate models of consumer brand choice behavior.

The probabilistic approach has some definite advantages.

O e can measure the effectiveness of advertising, promotion,

a2 r1T1d distribution strategies by comparing the probabilities of
P \xurchasing different brands before, during, and after experi-
Memntation. In each period a simple weighted average of these
P r obabilities over various individual consumers in the market

< W eighted by the frequency of purchases or rate of consumption)
de termines the market share distribution of brands. In this

S T udy, purchase histories of consumers over a period of three

¥ © ars form the data base for the analysis.

Sequences of two, three, and four purchases are aggregated

_
B > Alfred A. Kuehn, "Probabilistic Modelsof Consumer Buying
S havior," Journal of Marketing, 28 (October, 1964), pp. 27-31.
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over individual consumers to deseribe purchasing behavior at
the micro level in terms of conditional probabilities for three
different products (paper product, drug product, and food
product). At the macro level, the statistical technique of
Analysis of Covariance has been used to study the interaction
o £ brand and store. The detailed aspects of the research de-
= 1 gn and techniques are presented at a later stage.
Discussing the present stage of development of the proba-
b i listic models of consumer behavior, Kuehn said that the em-
P hh asis has been on understanding the influence of marketing
~ ariables on the consumer's decision process.6 If a particular
P r obabilistic model gives good predictions of market behavior,
T h e reasons the model works are of more importance than the

fact that it does work.

I.3 mitations of the Study

Kuehn:7 The more fundamental problem facing marketing
science is the development of a model which
will allow the simultaneous study of all the
major marketing variables. Such a model would
provide an extremely powerful tool, for the
study of the effects of past purchase policies
could serve as a basis for pre-testing proposed
policies, and would provide an extremely
sophisticated sales forecasting model.

Needless to say, the mathematical formulation of such a
MO del is a formidable task. With the increasing uncertainties
£ suych a task, simulation offers some immediate solutions;

1_1c>"-"<aver*, knowledge of the inter-relationships among the major

—_

® Ipid.

Ibid.
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variables of the consumer's marketing environment would be a
prerequisite for purposes of constructive simulation. With
these broad goals in mind, this study has been limited to the
de scriptive aspects of the consumer's interaction with the
ma rketing environment as a first step.
In order to model the consumer's purchasing behavior as
a dynamic stochastic process, the requirement of data on the
c © nasumer covering a period of time is essential. Panels have
b e en the major source of such information. In general, panels
r & cord the information on brand, store, size, price, and time
o £ each purchase for a selected sample of families over a period
o £ time. However, panel data do not give any information re-
& a rding the advertising and promotions of stores or brands and
© 11 ly limited information on the presence of deals and price
a2 1 ternatives available to the consumer in the store on any pur-
< 1 &ase occasion. The presence of deals on a particular brand

R | a store can be inferred from data only if the actual purchase
is made against that deal. Similarly, the panel data supply the
B> X 3 ce paid by the housewife but do not shed any light on the

B X j ces of competing brands available to her at the time of pur-
S h ase. Added to these, the availability of brands, possible

S T o ck-outs, and the location and size of displays are variables
Yh at enter into the consumer's decision which, at best, can only

be brought into focus with specially designed experiments. These

l'l'"litations of data often leave no way for an investigator to

téacl<le some of the detailed aspects of the consumer's purchasing

b . . . .
Shavior except on an inferrential basis.
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To offset some of the said limitations of the data for
the study of store-brand interaction, a portion of this in-
vestigation has been limited to the major national brands of
the product-lines, as well as to the major retail outlets in
the Chicago area where the specific brands have near 100 per-
cent distribution. The structure of the competitition in the
product lines, along with the market shares of the specific
brands and stores selected, are presented in detail at a later

stage.

Organization

The second chapter reviews the published literature on
micro models of consumer buying behavior. Major importance is
given to the models developed on the basis of panel data; the
limitations and the underlying assumptions of the models are
discussed in detail. For the purpose of convenience in presenta-
tion, the models have been grouped into broad categories such
as: (1) Conceptual Models; (2) Bernoulli Models; (3) Markov
Models; (4) Learning Models.

The third chapter deals with research design, the nature of
panel data, and product descriptions. Research design includes
the purpose of selecting the three specific products for this
study and a description of differences among them in terms of
consumer use, structure of competition, etc. A detailed
account of the published literature, critical and supportive,
of the panel data and its validity as a representative sample

of the total consumer population, is presented in Appendix 1.
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The fourth chapter deals with the analysis and the findings
in regard to the varification of the hypotheses proposed in the
earlier section. The empirical verification of each of the
hypotheses has been presented in appropriate tables. Some of
the statistical techniques used in the analysis are described
in detail in Appendix V.

The presentation of the study is concluded with the author's
remarks, where the findings have been discussed in terms of
their implications to the task of building realistic models

of consumer's buying behavior.



CHAPTER II

REVIEW OF THE LITERATURE ON MODELS OF BUYING BEHAVIOR

Models are of two types, descriptive and causal. A des-
criptive model describes the observed phenomena and, at best,
the causal relationships involved can only be drawn on an
inferrential basis. In a causal model, the experimental
design facilitates the understanding of the cause and effect
relationships involved in the behavior.

Herniter:l Of primary importance to the marketing
executive is a knowledge of how his
company's promotional and advertising
activities causally affect the sales of
its products in a competitive environ-
ment. Unfortunately, the marketing
process is so complex and our knowledge
of it so rudimentary that the achieve-
ment of this goal is a problem in re-
search rather than in application. As
a step toward creating a causal model
of the market, it is necessary to con-
struct a descriptive model that reveals
how the market is behaving. That is,
before we can offer the reasons for the
markets' behavior, we must be able to
describe the behavior itself.

Considerable research effort is being directed toward
developing various descriptive models of the consumer's buy-

ing behavior under different sets of assumptions.

1 Jerome D. Herniter and Ronald A. Howard, "Stochastic
Marketing Models," working memorandum of Arthur D. Little, Inc.
(Not dated).

11
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Descriptive models can be purely conceptual or mathema-
tical formulations. A conceptual model of the consumer and
her interaction with the marketing environment is constructed
using the existing knowledge of the marketing system and its
components. Models of economic, affluent, limited rational,
and social class consumers are examples of conceptual models
based on different sets of assumptions and are widely published
in the literature. One specific formulation presented by
Breyer is discussed in detail at a later stage in view of its
significance to the present study.

Mathematical models are conceptual. In addition, in a
mathematical model all the variables are quantified for measure-
ment and more often the mathematical models are based on em-
pirical verification. Mathematical models of consumer behavior
can be further classified into Micro and Macro models. A micro
model describes the individual consumer's purchase behavior, and
the market is treated as a composite behavior of many individual
consumers. As panels are a major source of information on indi-
vidual consumer purchases, most of the existing micro models
make use of panel data. A macro model describes the over-all
behavior of the market without any reference to the individual

consumer. Macro models are also known as flow or gross models.

Conceptual Model

A discussion of the conceptual framework suggested by

Breyer follows.2 The model basically describes the consumer

‘ 2Ralph F. Breyer, "Proposal Formation and Programmed Market-
ing," unpublished article, Pennsylvania State University.
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and her interaction with the marketing environment. According
to Breyer, the two elements of the consumer's purchasing en-
vironment are: (1) consumer make upj; and (2) the total situa-
tion. Consumer make up includes the conditioning of the house-
wife's buying behavior by the past history of brand purchases,
advertising exposure, and the exposure of the consumer to the
promotional mix of all the competing brands in the market prior
to her entering the store to make her purchase. In other words,
Breyer coins the words '"consumer make up" to include the psycho-
logical attitudes of the housewife toward the brand before she
enters the store and "total situation" to signify the promotional
environment of the brand that the housewife is exposed to in
the store at the time of the purchase. Total situation is fur-
thur classified as the physical setting, the proposition of the
brand, and the broad environmental factors in the store. The
proposition consists of the physical product, the price, and
the accompanying services after the sale. The physical setting
refers, among other things, to the quality and size of the dis-
play, sales talk, and in-store promotional services of the brand
that would enhance the sales environment of the brand. In every
purchase decision of the housewife, all the sub-elements and
elements of this framework play their own important part. Assum-
ing that the basic objective of the firm is to secure the pur-
chase decision of the housewife in favor of the firm's brand,
the manufacturer should carefully structure the marketing en-
vironment of its brand in each and every retail outlet. The

wider implication of the statement is to argue for efficient
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channel management in addition to the management of advertising
and promotion. For example, consumer make up is influenced by
media advertising and promotional campaigns, proposition in-
fluenced by product development and pricing, and physical set-
ting influenced by the distribution and good working relations
at the retail level. Breyer pursues this framework further
to argue for the optimal allocation of marketing effort among
the various functions and suggests some alternatives for an
efficient "programmed marketing."

In the case of frequently purchased consumer goods, price
is the only important element of the proposition, as the pﬂysi—
cal product and accompanying services are more or less same
among different brands of the product. However, consumer's
relative preferences for different brands are widely varying
as evidenced by the frequently observed phenomena of loyalty
to brands. Thus, the consumer make up can be described by the
past history of the consumer's brand purchases of the product.
The physical setting of the brand is likely to be different
from store to store. As a first step, let us assume that the
brand's relative physical setting within a store remains the
same over a period of time. Accordingly, the past history of
brand purchases, the price of the product, and the store visited
are the three major aspects of the consumer's purchase decision
process. It is to be noted that these three elements of purchase
decision occupy a central part of my investigation. This con-
ceptual model has a close relationship to this investigation in

that housewives with the same history of brand purchases visiting
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two different stores are likely to choose different brands due
to the differences in price and physical setting of the brand
between stores. In other words, store-brand interaction
should be a major consideration in planning promotion and dis-

tribution strategies.

Macro Models

I shall not discuss Macro models in detail as they are not
of immediate relevance to the purpose of my study. However, a
brief mention of them is in order. Macro models depict the
over-all behavior of the market with no consideration of the
individual consumer. Frank and Massey3 analyzed the time pattern
of the market shares due to the changes in prices and the deal
magnitudes, by fitting a multiple regression of current and
lagged price and lagged market share on the current share of
the brand in the market. Herniter and Magee‘4 discussed some of
the advantages of describing the over-all market behavior as a
Markov process. Farley5 hypothesized that the differences in
the degrees of loyalty among consumers in different product lines
can be explained by the structural variables in the market in

which products are sold, such as: (1) the number of brands in

Ronald E. Frank and William F. Massey, "Short Term Price
and Dealing Effects in Selected Market Segments," Journal of
Marketing Research, 2 (May, 1965), pp. 171-185.

Jerome D. Herniter and John F. Magee, "Customer Behavior
as a Markov Process," Operations Research, 9 (January-February,
1961), pp. 105-122.

John U. Farley, "Why Does Brand Loyalty Vary Over Products?"
Journal of Marketing Research, 1 (November, 1964), pp. 9-1u4.
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the product linej; (2) the average rate of consumption by the
consumer; (3) the degree of the price activity in the product
line; (4) the multiple usages of the product; (5) the intensity
of the distribution; and (6) the domination of the market by

the leading brands.

Micro models

Herniter:6 There is a growing body of literature on
the analysis of panel data for frequently
purchased, low cost consumer items. One
of the methods of analysis has been the
development of market models. The detailed
structure of a model of a process is dependent
upon the data that is available. Since
panel data yield detailed consumer purchase
histories, market models have been developed
which describe the purchase behavior of
individual consumers.

As stated earlier, micro models of buying behavior deal
with the individual consumer's purchase decision process. The
marketing manager's objective is to achieve the short and long
run profit goals of the company. In achieving these goals, he
uses different.strategies, such as dealer promotions, price pro-
motions, media advertising, et cetera, primarily to change the
consumer's purchase decision in favor of his brand. Hence, a
model that describes individual purchase behavior should help a

marketing executive in allocation of his marketing effort.

Jerome D. Herniter, "Stochastic market models and the
analysis of Consumer Panel Data," presented at the twenty-
seventh National Meeting of the Operations Research Society
of America, Boston, Massachusetts, May 6-7, 1965.
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. 7 . . .
Herniter: The behavior of the market is the composite
behavior of many individual consumers. As
a result, the market is a complex proba-
bilistic system that is complicated in
its interactions and difficult to observe.
Yet, if there is to be any progress in
controlling the market process as a whole,
we have no alternative but to attempt to
analyze it at its most fundamental level --
the activities of the individual consumer.
One particular method of describing individual consumer's
purchase behavior is by means of a set of purchase proba-
bilities. It would be very useful if the model could provide
a method of revising the set of probabilities due to the
passage of time, new purchase experiences, and other marketing

influences.8 With this brief introduction, I shall review some

of the micro models.

Bernoulli Models

The simplest postulated brand switching model is the
Bernoulli trial model based on the following assumptions:

"(1l) In a K brand market each customer has a set of
probabilities, pj, j =1, 2, . . , K, which define
her probabilities of purchasing each brand. The‘
customer maintains this set of probabilities in-
definitely.

(2) Each purchase is independent of the customer's

previous purchases.

Jerome D. Herniter and Ronald A. Howard, "Probabilistic
Consumer Models," unpublished paper, (Not dated).

8 Alfred A. Kuehn and Ralph L. Day, "Probabilistic Models

of Consumer Buying Behavior," Journal of Marketing, 28
(October, 1964), pp. 27-31.
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(3) For each P there is a distribution of py over
the population.”9

Assuming a beta distribution of pj over the population,
Herniterlo tested the model with purchase data of different
products. The results are not encouraging in terms of the
model describing the observed brand switching behavior. The
basic disadvantage of the model is that the probability of pur-
chasing a particular brand depends on the number of purchases
made by the individual consumer in her purchase history and
independent of when they occurred in the sequence. This does
not conform with the observed behavior where the recent pur-
chases have more effect on brand choice than the earlier ones.
However, if all the previous purchases had been of one particu-
lar brand, the model predicts that the probability of subse-
quently purchasing the same brand increases, and this conforms

with the observed behavior.

n

Let bj(n) 1 if brand j is purchased by the consumer

th _.
n time,

0 otherwise.
According to the Bernoulli model, if the customer has a
probability of purchasing brand j (pj), then according to the

model

Jerome D. Herniter, "Stochastic Market Models and the
Analysis of Consumer Panel Data," working memorandum, Arthur
D. Little, Inc., (Not dated).

10 1hi4.



n =2, 3, 4,

ql’ q?’ MR ] qn_l = O’l
where §U} indicates the probability of the event U, and K is
the number of brands in the market.

Using the definition of conditional probability, we obtain

2
{bj(n) =1 ’bj(n-l) = a7 bj(n-2) = Q_ps c e bj(l) = qy)
_fbj(n) = 1, b,(n-1) = q _y, b(n-2) = q_,, -y bi(1) = q,{

gbj(n-l = q 1> bj(n—2) = Qg v bj(l) = ql}

Suppose pj has a beta distribution with parameters r' and
n' over the population in the market.

Then,

{bj(n) =1 ‘bj(n-l) = Q. 1 bj(n—2) Q5+ bj(l)

¥

/
) - - = - = =
L‘Pj(n) = 1, bj(n 1) a1 bj(n 2) qn_zf,bj(l) qllpj}{;j}

<pjc+l(l_pj)n-l—c 5

<pjc(l_p.)n-l-c

where < > is used to indicate expected values

_ r'+c
n'+n-1

where ¢ is the number of purchases of brand j in the past (n-1)
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purchases of the consumer.

Note that the ratio (r'+c)|(n'+n-1) is affected only by the
number of the purchases made by the consumer and not when they
occurred in the sequence.

Frankll used Bernoulli Trial model (although he did not
use the name) to analyze panel data for coffee purchases. A
run in a purchase sequence is defined as the number of success-
ive purchases of a particular brand by an individual consumer.
Frank tested his hypothesis by using the distribution of runs
in the purchase sequences of individual consumers. He found a
considerable number of families with varying probabilities of
brand purchase over time, thus rejecting his hypothesis.

Howard,l2 expanding the simple Bernoulli model by incorpora-
ting another stochastic process, suggested an interesting con-
cept for describing the consumer's brand choice. The model is
described in detail here in view of its implications to my
study, though empirical verification of the model is lacking in
the literature. A problem constantly facing the analysis of
business systems is that of modeling situations where the under-
lying statistical parameters of the process may change from time
to time. In other words, the parameters of one process are
affected by another stochastic process. A method of analysing

such a situation is to assume probability distributions of the

11 Ronald E. Frank, "Brand Choice as a Probability Process,"
Journal of Business, 35, (January, 1962), pp. 43-56.

12 Ronald A. Howard, "Dynamic Inference," Operations Re-
search, 13 (September-October, 1965) pp. 712-733.

"




sy

:'p:



21
underlying process parameters and approximate the behavior
predicted by the model to the observed data. Howard coined this
process "Dynamic Inference."

Suppose P, is the measure of preference of an individual
consumer for a particular brand and that a change in P, is caused
by a stochastic process. Howard assumed that the probability
of changing p, on each purchase occasion is a constant equal to
Pys whenever a change occurs, a new P, is selected from a beta
distribution. With these assumptions, Howard published tables
depicting the probability of purchasing the given brand given
the history of the previous four purchases.

Underlying the assumption of Howard's model is that there
are two stochastic processes acting in consumer's brand choice,
the latter affecting the parameters of the former. A consumer's
brand choice may be inconsistent with her inherent preference
for the brand on any particular purchase occasion because of a
price cut or a change in the promotional environment of the
brand in the store. The consumer's exposure to different adver-
tising slogans between consecutive purchases may also be con-
stantly changing her inherent preferences for different brands.
Thus, the brand preferences of the consumer are changed by the
external marketing influences. However, this change is not
directly measurable and can only be inferred by the observed
sequence of brand purchases. Further empirical verification

of the model seems to be very promising.

Markov Models

"One approach is to construct a model and then assume that
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each individual in the market behaves according to the model;
the behavior of each individual is the same as the behavior
of the aggregate market.”l3 Much of the published work des-
cribing the consumer's purchase behavior as a Markov process
makes this assumption. A basic element of the consumer's
purchase decision is the selection of the brand, and it is
observed that the selection of the brand by the housewife is
not completely random. In other words, the brand choices on con-
secutive purchase occasions are observed to be not independent.
In a first order Markov process, the current purchase decision
is described as a function of the most recent purchase. Defining
the state of the system by the brand purchased within a time
period, the brand switching behavior has been approximated by a

first order Markov process. A brief description of the model

follows.
Let the different brands of a product in the market be de-
noted by i = 1, 2, .. K, where K is the total number of brands
in the market. The sequence of brand purchases made by a house-
wife can be represented by a vector whose nth element is b(n).
[b(l1), b(2), . . . 5, b(n), b(n+l), . . . 1]
where b(n) = i if ith brand is purchased on nth purchase occasion.
In a first-order Markov process, we assume that the proba-
bility of the housewife purchasing brand j for her nth purchase
depends only on her n-lth purchase and is independent of all the

previous purchases. Let pij denote the probability that the

13 Donald G. Morrison, "New Models of Consumer Loyalty

Behavior," Proceedings of the Fall Conference of the American
Marketing Association, (1965), pp. 323-337.
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.th .th
purchase of j brand follows the purchase of i brand, on

any two consecutive purchases.

Py = {p(m) = 3 [ba-1) = i
i, 3 =1, 2, . . , K
n =2, 3, . .

Transition-Probability Matrix (P)

Final state
l 2 . ] . K
Initial
state
1 P11 P1p T Pk
2 Py Py © 7 Py
1 . ° . pij 0 .
K Pyi Pyo ° ) ) pKK

The estimates of the transition probabilities can be ob-
tained by observing the proportionate number of times, purchase
of brand 'j' followed the purchase of brand 'i' in every pair
of consecutive purchases for a consumer and aggregating over
all the consumers. Denoting the purchase probability vector
of a housewife after n time periods by I(n) and the transition
probability matrix by P, we have the relation according to the
model MI(n + 1) = PMI(n). Successive substitutions will give
Mn) = P* I(0) where 1(0) denotes the initial vector of the

probabilities of the housewife purchasing the different brands.
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Knowledge of P and INI(0) will enable us to predict through
the model the probabilities of the housewife purchasing differ-
ent brands after n time periods.

The model can be interpreted by tracing the individual

probabilities of the housewife purchasing brands 1, 2, . . , K
in different timeperiods. This is based on the assumption that
each individual in the market behaves in the same manner. For

empirical evaluation of the model, the initial probability
vector of the housewife is necessary. It is easily seen that
the sum of the elements in every row of the transition matrix
adds up to one because a purchase of the product must necessari-

ly mean that one or another of the k brands has been purchased.

Herniter:lu The Markov process 1is a very rich model for
random phenomena. Many interesting parameters
of the process can be analytically calculated
and many of these parameters have important
marketing interpretations. In fact, it might
be said that the richness of the process has
led to its abuse in marketing applications.
There are very few cases indeed where the
Markov process is an appropriate model in
its present form.

While describing the random phenomena in the market,
the Markov model provides a better description of certain
changes in the market which traditional brand share data fails
to provide. Three interesting properties of the Markov model

are: (1) steady state equilibrium; (2) average staying time;

and (3) average return time.15

1y Jerome D. Herniter and Ronald A. Howard, "Stochastic

Marketing Models," working memorandum of Arthur D. Little,
Inc., p. 4u.

15 Jane E. Draper and Larry H. Nolin, "A Markov Chain Analysis
of Brand Preferences," Journal of Advertising Research,
4 (September, 1964), p. 35.
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As the number of transitions tend to infinity, the Markov
chain approaches a steady or equilibrium state. In this steady
state the probability P; that the Markov process is in any
particular state i, is constant from trial to trial. The
steady state values for brand purchase data would signify the
long-run market shares of the brands.

We have the relation

I(n + 1) PlI(n)

iLe. n(n) P n(0)

s
Whatever brand purchase we start with in the initial state
and if there are no trapping states in the system, lI(n) approa-
ches a steady state solution as n tends to infinity. (State i
would be a trapping state if P;; = l; it follows then pji =
for j # i). We assume here that the transition matrix (P) re-
mains the same over time. This is called the stationarity
assumption of the Markov process. In a non-stationary Markov
process, transition probabilities (pij) change with time and the
mathematics of such a process becomes complicated.

Assuming that the Markov process is in a steady state, the

expected number of periods the process stays in state 'i' is

1
l-p.."

Pii
number of times the consumer will purchase brand i in successive

equal to In marketing terminology, this is the expected
periods. Again, assuming the steady state, the expected number
of time periods before the consumer returns to brand i after
switching from brand i is given by l/pii°

Though these properties inherent in the model are of some

interest, they are of little practical value as it is difficult
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to encounter any market situations operating under the steady
state conditions or a true discrete time Markov process. The
continuous nature of the competition among the brands not only
makes it impossible to attain the steady state situation, but
also changes the transition probabilities over time. Thus,
the stationarity assumption of the Markov process is mere ab-
straction of the simplified reality.

In addition to the limitations of these assumptions, an
operational problem often faced in fitting the model to the
brand purchase data has been the division of the time into dis-
crete time periods. In the model the state of the system is
defined by the brand purchased during a certain period of time
(a week, a month, etc.). The state is not well defined if two
or more purchases, or no purchases are made during the time
period. By appropriately selecting the time period, one can
reduce the frequency of having two or more purchases. This
would, however, increase the number of time periods when no
purchase is made by the housewife. By creating a fictitious
"no purchase'" brand, the state can be defined as purchasing this
fictitious brand of the product when, in fact, no purchase is
made. Before we discuss some of these limitations in the conven-
tional Markov chain analysis, let us briefly review the work of
a few authors who put these models to use.

A manufacturer is not only interested in the dynamics of
his market share, but also in the nature of his purchasers. It
would be useful for him to know whether his brand's share

depends on stable purchasers or brand switchers. In order to
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bring out the inherent dynamics of the market, Lipsteinl6
divided the market into hard core and switcher components, and
separately calculated the transition matrix (P) for the two
groups. The hard core consumers are those who devoted 75
percent or more of their purchases to a particular brand.
He finds the transition matrix for the switcher category
closer to the steady state. Lipstein found this division of
the market useful for the purposes of advertising allocation
and evaluation of the new brand introductions.

However, the nature of Lipstein's division of market is
self-defeating. By his very definition the hard core consumer
is one who has higher repeat purchase rates (pii) of a parti-
cular brand. By removing these people, one would always end
up with consumers who do not entertain any major preference for
a brand and this market would be equally divided among all
brands. Thus, the transition probabilities aggregated over
the consumers are more or less the same. As such, the division
into hard core and switcher groups is more meaningful if it
is based on characteristics such as family size, income group,
education, or a measure of advertising exposure, etc.

In another article, Draper and Nolinl7 approximated a first

16 Benjamin Lipstein, "The Dynamics of Brand Loyalty and

Brand Switching," Proceedings of the Fifth Annual Conference of
the Advertising Research Ftoundation, (I39539), pp. I0I-I08; by the

same author and Harry Frank, "Dynamics of Brand Loyalty: A Mar-

k°Vii3 ﬁgproach," Operations Research, 10 (January-February, 1962)
pp’ - 3

17 Jean E. Draper and Larry H. Nolin, "A Markov Chain Analysis
of Brand Preferences," Journal of Advertising Research, 4 (Septem-
ber, 1964), pp. 33-38.
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order Markov process to brand switching behavior of housewives
for cake-mix purchases. The three-year data has been divided
into twelve time periods of three months each. Assuming a
stationary Markov process, the authors separately calculated
the transition probabilities for periods one to six and seven
to twelve. The state of the system for a consumer in a parti-
cular quarter is labeled by the brand that received her largest
expenditure. Defining the core customers as those who success-
ively purchased the same brand in two time periods, the authors
found that core users account for a relatively small portion of
the market. Roughly 95 percent of the original users switched
to other brands within a period of six months. The study also
high-lighted some of the changes in the transition probabilities
from one period to another due to the introduction of a new
brand in the market. The way the authors defined the state of
the system, the model depicts the phenomena of one mix of pur-
chases to another rather than brand switching. This can be
treated more as a flow model of consumer expenditures among the
brands rather than a probabilistic model describing the under-
lying phenomena of the brand choice.

Thus far, we have been trying to describe the brand switch-
ing behavior by a first order Markov process. In an article
by Styan and Smith,18 the authors approximated product switching

behavior between two substitutes by a Markov process. Each

18 George P. H. Styan and Harry Smith, Jr., "Markov Chains

Applied to Marketing," Journal of Marketing, 1 (February
1964), pp. 50-55.
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housewife has been characterized by one of the following four
mutually exclusive and collectively exhaustive categories for
each of the weeks of the study:

(1) Bought detergent only

(2) Bought soap powder only

(3) Bought both detergent and soap powder

(4) Bought no laundry powder.

Using this four-fold classification and the data collected
for twenty-six weeks from a British panel of 100 housewives,
the authors computed the twenty-five possible transition proba-
bility matrices for every pair of consecutive weeks. They
tested for the stationarity assumption of the Markov process
and established a first order stationary Markov process closely
depicting the switching behavior of the market between the two
products and used the model for predicting future market shares.
This is an interesting extension of the Markov Model to depict
the switching behavior between two substitute products.

Howardlg and HerniterQo raise some of the objections to
conventional Markov analysis to business problems. The dis-
cussions of both the authors center around three points: (1)
problem of aggregation; (2) arbitrary division of time into
discrete time periods; and (3) problems of estimating the transi-
tion matrix. The problem of aggregation deals with how to

generalize the market behavior from that of an individual, when

lgRonald A. Howard, "Stochastic Process Models of Consumer

Behavior," Journal of Advertising Research, 3 (September,
1963), pp. 35-42.

20 Jerome D. Herniter and Ronald A. Howard, "Stochastic Mar-
keting Models," working memorandum, Arthur D. Little, Inc., (not
dated).
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the stochastic model describes the individual purchase behavior.
In our present discussion, the individual purchase behavior is
described by a discrete-time, first-order Markov process. The
authors contend that the Markov process model is often treated
as a flow model to predict the number of customers who would
purchase a particular brand in successive periods of time. The
model is not describing the flow of consumers but the change
in the individual consumer's probability of purchasing a parti-
cular brand from purchase to purchase, and should be inter-
preted accordingly. This problem of aggregating the individual
behavior to model the over-all market needs more attention.

Dealing with the problem of arbitrary division of time
into discrete intervals, the authors suggest a modification that
would incorporate the time intervals between purchases into
the model. This would eliminate the need for the introduction
of the fictitious '"no purchase'" brand in the model. In the
generalized Markov process, known as the semi-Markov process,
the time required for a transition (t) from state 'i' to 'j'
is not fixed, but a random variable. Let the density function
of this random variable, t, be denoted by hij(t). In other
words, the duration of the system in state i is selected from
the density function depending on the transition to be made.
The transition probabilities are estimated in the same manner
as described earlier and the density function hij(t) can be
obtained by constructing a frequency distribution of the time
between purchases whenever the purchase of brand j follaws the

purchase of brand i. The semi-Markov process is completely
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specified by the knowledge of Pij and hij(t) for all pairs of
states i and j. Semi-Markov processes have limiting behaviors
similar to that of Markov processes as the number of transi-
tions increase and we do not go into the details here.

The generality provided by the semi-Markov process can
incorporate the package size or frequency of purchases into
the model. However, the problem of aggregation, as described
in the earlier pages, remains unsolved for the semi-Markov
process as well. Though semi-Markov process has conceptually
solved some of the disadvantages existing in the simple Markov
process, no empirical verification of this model describing the
consumer's buying behavior has been published in the literature.

The third problem is the estimation of transition probabili-
ties. Limited available data on the history of individual con-
sumer purchases poses the problem of accurately estimating the
transition probabilities. Also, the non-stationary nature of
the market makes it difficult to incorporate new test data with
the apriori knowledge of the transition probabilities. The
solution is still a problem of academic research.

Even assuming that all these limitations of the Markov
process models can be overcome, we still have the basic assump-
tion that the individual's brand choice is independent of all
the purchases she made prior to her last purchase which, by
itself, is debatable. An extension of the first-order Markov
process has been the nth order Markov process.

In an nth order Markov process, the probability of an

individual purchasing a particular brand on her n + 1th purchase
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depends on her last n purchases. Accordingly, the transition
matrix consists of conditional probabilities like

b(2) i

fo(n+1) = 1| b(1) = 1 B(3) = i, ..,b(n) = i j
n

1’ 2°

io= 1, 2, K.

i, il, i2, T e e
In estimating the transition probabilities for approxima-
. th .
ting an n order Markov process, we have to consider sequences
of n + 1 ordered purchases and calculate the proportionate
number of times purchase of brand i follows the sequence of n

brand purchases i s in. I do not go into the

10 oo
details of higher order Markov processes here as they have not
been extensively used in describing the consumer's buying be-
havior. However, it is to be noted that some authors2l have
worked with the second order Markov process in analyzing pur-
chase data.

At this point, the presentation of two types of first order
Markov process models described by Morrison22 is in order.
These are called brand loyal and last purchase loyal models.
Let the original K-brand market be reduced to a two-brand
market, where the brands are denoted by '0O' and 'l'; '1' indi-
cating a particular brand and 'O' any other brand. The brand
purchase vector of any individual consumer can be represented

by a sequence of O0's and 1's. The transition matrix of brand

loyal model is given below.

21 Jerome D. Herniter, "Transition Matrices and Purchase
Sequences," working memorandum, Arthur D. Little, Inc., (196u4).

Donald G. Morrison, "New Models of Consumer Loyalty
Behavior," Proceedings of the Fall Conference of American
Marketing Association, (1965), pp. 323-337.
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Brand purchased at time t

0 1
Brand purchased at 0 l1-kp kp
time t-1 1 1-p b

|

"According to the model, an individual with a high proba-
bility of re-purchasing brand 'l' (a high p) will also have a
high probability of leaving brand 'O' to buy brand 'l'."23
According to this model, the loyalty of the consumer is dir-
ected toward a particular brand. The assumptions of the model
are:

(1) Each individual's purchase behavior in the market

is described by the Markov process with the above
transition matrix.

(2) 'p' is distributed beta (a,b) among the families

of the population.

(3) 'k' is a constant, same for all families (0<x<l).
Instead of assuming the same transition matrix for all the
consumers in the market, this model assumes a distribution of
transition matrices in the population. This seems to be a
realistic extension of the Markov Models discussed earlier.

The last purchase loyal model is based on the same assump-

tions as the brand loyal model, with a different structure of

the transition matrix as given below:

23 Ipia.
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Brand purchased at time 't'

0 1
Brand purchased at 0 kp 1-kp
time t - 1 1 1-p b

In this model, loyalty of the consumer in purchase choice
is directed to the last brand purchased, in an opposite direc-
tion to that of the brand loyal population. "With the same
notations of 'O' and 'l', an individual with a high probability
of remaining with brand 'l' (a high p) will also have a high

24 .
" Morrison claims that

probability of remaining with brand '0'.
the brand loyal model gave a better description of the consumer's
brand choice than the last purchase loyal model. In other words,
he finds that consumers are more likely to have a favorite brand
of a product rather than be affected by their most recent pur-
chase.
All the Markov process models we have discussed so far

use the information on the past history of brand purchases in
order to describe the consumer's subsequent brand choice. No
attempt has been made to incorporate any other marketing vari-

ables such as distribution of the brand, size of purchase,

price, et cetera.

Learning Models

Markov process models describe the brand switching behavior

by means of a set of transition probabilities. Identifying

2% 1biad.
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the state of the system by the brand purchased, the model
predicts the probability of a consumer purchasing a particular
brand in a subsequent state. Bernoulli models describe the
brand choice by the consumer's probability of purchasing a
particular brand. No transition is involved here, but the
inherent probabilities are treated either as independent of
the past brand choices, or as transformed by the external
marketing influences.

Kuehn25 hypothesized that consumers change their purchase
probabilities of a brand every time they make a purchase. 1In
other words, the probability of consumer's purchasing a particu-
lar brand changes continuously depending upon the choice of the
brand on her previous purchase occasion. The linear learning
model presented below describes the postulated learning process
underlying the consumer's brand choice in terms of her purchase
probabilities.

The model was originally used by Bush and Mosteller to
describe the learning behavior of rats. Kuehn used the model
to describe the purchase data from the consumer panel. The
assumptions of the model are:

(1) Every consumer has a probability of purchasing

each brand in the market on each purchase occasion.
(2) If the consumer purchases a particular brand on
one purchase occasion, her probability of

purchasing the same brand for her next purchase

23 Alfred A. Kuehn, "Consumer Brand Choice as a Learning

Process," Journal of Advertising Research, 2 (December,
1962), pp. I0-17.
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increases and her probability of purchasing
each of the other brands decreases.
Let HJ(n) denote the apriori probability of purchasing
brand j on the nth purchase occasion and assume a K-brand

market for the product.

We use the notation b(n) to denote the brand purchased

th .
on the consumer's n purchase occasion.

D
)¢

N

"

Thus Hj(n) = ib(n)
The brand purchase sequence of a consumer can be represented
by a sequence of 0's and l's by defining the variable bJ(n)

as follows:

_ 1 if b(n)
;0 if b(n) ¢ ] n =

"
—

] = . . . K
b.(n) ] L, 2,
] L, 2,

2
Let Pij(n) denote the conditional probability of pur-
chasing brand j for her nth purchase given that brand 1 was

th .
purchased on the n-1 purchase occasion.

| )
pl](n) = fb(n) = j b(n-1) : i?

1<i, j=K
In the linear learning model it 1s assumed that 1f the
. th
consumer purchases a particular brand on her n-1 purchase
occasinsn, her probability of purchasing each of the brands
th :
for her n purchase are linear transformations of the pur-

chase probabilities she had prior to her n-lth purchase. Thus,

the equations of the linear learning model are:

..(n) = gU_ + (l-g) N.(n-1) i = 1
PJJ n g 3 g j n ]

o]

]

—

- -
N

v v

—
N

plj(n) = ng + (1l-g) Hj(n-l)
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We have
p if b.(n-1) =1
{b(n)=]}=ﬂ.(n)={ ]
J P if bj(n—l) = 0
So
= p..[b.(n- .. [1-b.(n-
Hj(n) pjj[bj(n 1)] + P 1 bj(n 1)]

= [ng + (l-g)nj(n-l)] bj(n-l)
+ [ng + (l—g)Hj(n—l)] [L-bJ(n-l)]
= ng + (l—g)nj(n—l) + g(Uj-Lj) bj(n-l)
= Lj + (1-g) [Hj(n—l) - Lj] + g(Uj-Lj) bj(n-l)
Successive substitutions will give

T (n) =L, + (1-2)™ Y T.(1) - .1 +
] ] ] ]

n-2 K
U.-L. 1- . -1-k
g ( 5 J) Z;O (1-g) b](n 1-k)

The above equation can be written as

n-2
T . (n) = A. + B, 2: ck b.(n-1-k) ] =1, 2, «. . 4 K
J J j

J k=0 n =2, 3, 4 . . .

So the probability of purchasing brand j on the nth purchase,
Hj(n), is expressed as a linear combination of the previous
n-1 purchases expressed in terms of the purchases of brand

j ('1'" if brand j is purchased, '0' otherwise). The ratio

of the coefficients of successive purchases is constant.

The graphical presentation of the model is given below.
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Hj(n—l Uj 1

The parameters Lj and Uj are called the steady state
probabilities of the consumer purchasing brand j (1) if she
never purchased brand j, (Lj), and (2) if she always pur-
chased brand j (Uj) respectively. According to the model,
a housewife starting with an initial probability zero of pur-
chasing brand j and continues to purchase some other brand,
will have her probability of purchasing brand j, nj(n),
increase until it is equal to Lj' Similarly, a housewife
starting with a probability one of purchasing brand j and
continues to purchase brand j, will have her probability
of purchasing brand j, Hj(n), decrease until it is equal to
Uj' Thus, the long run values of Hj(n) for any housewife
should belong to the closed interval (Lj, Uj)' Extending the
same reasoning for all the brands in the market, the proba-
bility that the consumer will purchase any particular brand

is never zero. It follows then that the probability of pur-

chasing a particular brand is never equal to one.
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The arbitrary constraints imposed by the learning model
on the consumer's probability of purchasing the brand is a
strong limitation of the model. Whatever the historical pur-
chase sequence may be, the probability of a consumer purchasing
brand j can never be greater than Uj and can never be less
than Lj' This limitation is a result of the assumption in
the model that the incremental learning from purchase to
purchase is a linear process.

By treating the last four purchases of the consumer as
independent variables and the fraction of consumers purchasing
a particular brand on the fifth purchase occasion as the de-
pendent variable, Kuehn fitted a linear regression on purchase
sequences of frozen orange juice product‘to check the validity
of the model. Evidence of similar analysis done on a few other
products shows the general tendency of the hypothesized learn-
ing behavior in the consumer's brand choice. The problem of
aggregation that we discussed in the case of the Markov process
model applies here with equal force. Frank26 felt that Kuehn's
finding of associate learning might have been a spurious re-
lationship due to the aggregation over different families with
constant but different probabilities of purchase. However,
proof was to the contrary.

Though the model seems to have given a good description

of the purchase data, it has many disadvantages. The model,

26
Journal of Business, 35 (January, 1962), pp. 43-56.

Ronald E. Frank, "Brand Choice as a Probability Process,"

!"
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as presented by Kuehn, ignores the influence of other market-
ing variables on consumer's brand choice. Herniter27 pointed
out that the basic problem with the formulation of the learning
model is that there is no provision for incorporating the
effect of promotion. He further suggests that the model, by
taking into consideration the continuous nature of time, can
study the effects of the time-interval between purchases;

thus, the effect of advertising during inter-purchase time

’can be incorporated.

Kuehn28 mentioned that the interval between purchases
has a decreasingeffect on the re-purchase probability of the
brand, though empirical verification of his claim is lacking
in the published literature. However, if this were true,
learning would be more important for frequent purchasers than
for occasional buyers of the product. Also, according to the
model, the purchase probabilities fluctuate widely from pur-
chase to purchase depending upon the purchase sequence. It
is difficult to understand why the probabilities of purchasing
a brand should fluctuate as widely as suggested by the model.
Non-availability of a particular brand or a price cut might
have induced the housewife to purchase some other brand with-
out any change in her inherent preference for her favorite

brand. But the model predicts a considerable change in the

27Jerome D. Herniter and Ronald A. Howard, "Stochastic
Marketing Models," working memorandum of Arthur D. Little,
Inc., (not dated).

28Alfred A. Kuehn, "Consumer Brand Choice as a Learning Pro-

igs§7" Journal of Advertising Research, 2 (December, 1962), pp.
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probability of purchasing the favorite brand. In this sense
the linear learning model seems to be exaggerating minor
differences in the individual's probabilities of purchasing
a particular brand, though on an aggregate the model seems to
be giving a good description of the purchase data.

Relaxing the assumption on the linearity of the learning
process, Howard29 discusses some of the generalized learning
models about which I will not go into the details here.

Above all these problems, as yet, Kuehn has not published any
method of estimating the parameters of the model. A suitable
method of estimating the parameters may lead us into future
research in expressing these parameters as functions of external
marketing influences.

Closely related to the linear learning model is the gain-
loss analysis suggested by Rohloff30 to study market dynamics.
Gain-loss analysis differs from purchase to purchase probabi-
listic analysis in that brand switching of a household is
studied from one time period to the next. This analysis 1is
based on the change in the mix of purchases. This method has
specific application when the products have multiple usages.

"A common rule of thumb is that the gains of a brand come

from each brand in the market in proportion to the market share

29 Ronald A. Howard, "Learning Models," working memorandum
of Arthur D. Little, Inc., (1965).
30 A. C. Rohloff, "New Ways to Analyze Brand to Brand
Competition," in S. Greyser (ed.) Toward Scientific Marketing:
Proceedings of the American Marketing Association Convention,
Chicago (1963).
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of the contributing brand:

Bi5 AB; S5 41 i# 4
Where gij = share point gain of brand i from brand j
Sj n-1 - share of market of brand j in the previous
b
period
: _ . 431
AB. = a constant for brand 1i.

i
Rohloff claims that the above rule of thumb is suffi-
ciently accurate. Gain-loss analysis is useful in studying
the dynamics of aggregate sales volume among the brands in

the market, but not to our goal of modeling the individual

brand switching behavior.

Brand and store loyalties

I shall discuss here one author's work which can be
singled out as the only piece of published research on the
consumer's store loyalty behavior and its relation to her
brand loyalty. Brand-store interaction constitutes a major
part of my study.

Cunningham32 aescribed the shopping habits of the con-

sumers in terms of their brand and store loyalties. He defined

31 1bia.

32 Ross M. Cunningham, "Brand Loyalty and Store Loyalty
Inter-relationships," Proceedings of the National Conference
of the American Marketing Association, (June, 1959), pp.
210-214; by the same author, '"Brand Loyalty, What, Where,

and How Much," Harvard Business Review, 34 (January-February,
1956), pp. 116-128; and '"Customer Loyalty to Store and Brand,"
Harvard Business Review, 39 (November-December, 1961), pp.
127-137.
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the first and second brand loyalties in the following manner.
The first loyal brand of a housewife is the one which receives
the maximum amount of her product purchases. If housewife A
purchases 80 units of brand A and 40 units of brand B and no
other brand during a certain period, she is recorded as 67%
loyal to the brand A, 33% loyal to the brand B, and not loyal
to the other brands; thus, A is her first loyal brand and B
her second loyal brand. In a similar fashion, the first
loyal store of a housewife is defined as the one that receives
the highest proportion of the family's total food purchases;
in all, 18 food products are considered. Using these defini-
tions, the author concluded the following: (Unless mentioned
otherwise, loyalty refers to the first loyal brand or store)
(1) Families vary widely in their first store loyalties;
store loyalty is independent of the total amount
of food purchases made by the housewife.
(2) Families are more loyal to the chain stores than
to the independent and the specialty stores.
(3) High store loyal families are more loyal to the
private brands they purchase than are families
with low store loyalty.
(4) Consumption characteristics and socio-economic
characteristics appear to have no relationship
to brand loyalty.
(5) No significant relationship exists between the
brand purchasing and the store purchasing behavior

of a housewife.
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(6) There is little or no relationship between the

size of purchase and the brand loyalties in the

product groups.
Though defining the store and brand loyalties by the market
share concept (as defined by Cunningham, oriented toward the
distribution of the total purchases of a housewife) has some
conceptual advantages, the results could be misleading. Let
two housewives, A and B, purchase 200 units of a product,
where A has shopped twice and B ten times. If both purchased
100 units of a particular brand, they are treated on an equal
basis regarding the brand loyalty. However, the two con-
sumers are different in terms of their having to make purchase
decisions, A twice and B ten times. The significance of a
housewife making her purchase decision in each of her shopping
trips is lost by lumping all the purchases together. Some of
the hypotheses tested by Cunningham are related to those pro-
posed in my study, but the approach followed to analyze the
data is different; my approach to the study is on a probabi-
listic basis.

During the review of the published research, detailed
discussion has been limited to the models of immediate in-
terest to the study. A brief summary at this point appears
in order. Bernoulli, Markov and learning models are the three
types of micro models extensively published in the literature
describing the consumer's brand choice as a stochastic process.
However, all these models have one thing in common. They used

only the information on consumer's past history of brands
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purchased to predict the probability of her subsequent brand
purchase. Empirical evidence is sparse in the literature
where these models have incorporated any other marketing
variables such as price, advertising, distribution, et cetera.
The basic assumptions underlying these three types of models
and their limitations are discussed in detail.

Published research by Cunningham is the single piece of
evidence where the relationship between the housewife's loyalty
to a store and to a brand is investigated. The study of this
interaction between brand choice and store choice as well as
its incorporation into the Bernoulli, Markov and learning
models of brand purchasing behavior is the central focus of

the remaining document.



CHAPTER III

DESIGN OF THE STUDY

Introduction to Data Base

Consumer panels have been the major source of informa-
tion on purchase data in developing the micro models of con-
sumer buying behavior. Barton defines a panel as "a controlled
array of original data sources which permit current and repe-
titive examination of certain phenomena through a time series."
More specifically, '"the consumer panel is a group of consumers
so selected that it constitutes a representative sample of
the market to be appraised. Such a representative panel is
composed of a group of consumers properly weighted as to their
income, age, sex, education, occupation and such other charac-
teristics so as to conform to the national or regional pattern
of the market under consideration."2

The Chicago Tribune panel consists of 750 families "who

keep a chronological record of their purchases of food and

household items. For each purchase in a given product class,

Samuel G. Barton, "The Consumer Pattern of Different
Economic Groups," Journal of Marketing, 8 (July, 1943), pp.
51-53.

Archibald S. Bennett, '"Consumer Panels: Radar of the

Sales Department,'" Sales Management, 55 (October 15, 1945),
pp. 155-156
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information is available as to the family's code number,
selected demographic characteristics of the family, brand
purchased, date, quantity, price, the type of outlet, and
whether or not a deal was used in making the purchase."
As panel data provides a continuous record of the purchase
information for an extended period of time, it is most
suitable for developing the stochastic process models of con-
sumer buying behavior.

Since the findings of any study based on the panel data
are generalized from the observed behavior of the sample of
housewives selected in the panel, a considerable amount of re-
search effort has been directed in the past to assess the
accuracy of the panel data and its representativeness of the
general population. The detailed discussion of the problems
involved in the panel administration, reliability and accura-
cy of panel data are deferred to a later stage, in Appendix 1.
However, from the published evidence, it is reasonable to
assume that the conclusions drawn from the data are not
typical of any particular sample but depict the general ten-

dencies of the consumers in the over-all market.

Research Design

Three different consumer products have been selected for

the purpose of the study. The criterion for selecting the

Ronald E. Frank, "Brand Choice as a Probability
Process," Journal of Business, 35 (January, 1962), p. 43.
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three is rather arbitrary. The study of three products is
better than one in terms of generalizing the results. On
the other hand, costs of the computer runs and the time
factor in analyzing the data were major constraints in ex-
tending the analysis to a few more products. At any rate,
the three products selected are so distinct in terms of their
market structures, distribution methods, rate of consumption
by the consumer, and their importance to the consumer that the
generality of the findings can be established.

The purchase data of these three products, covering the
period of three years, 1960-61-62, is obtained from the

Chicago Tribune. The Chicago Tribune restricts its sample of

housewives to the Chicago metropolitan area. Some other panels,
like MRCA, select the samples to represent the national market.
As this study concentrates on the interaction of the housewife's
brand choice with her choice of the store and the size of pur-
chase, it is deemed suitable to restrict the data to a metro-
politan area rather than the national market. The advantage

of this restriction is that one can reasonably assume that all
consumers are equally exposed to the different promotional in-
fluences of the brands and the stores within the area. 1In
addition, the differences in the factors of availability of

the brands and general price levels among different stores of
the same chain are less likely to be prominent within the same
metropolitan area; thus, we are able to study the behavioral
patterns of the consumers on an equal basis.

The three products of the study are: (1) a paper product;
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(2) a drug product (toothpaste); and (3) a food product
(coffee), denoted for the purposes of convenience by A, B,
and C respectively. Variables of the purchase which are of
major concern to us are: (1) the brand of purchase; (2) the
store of purchase; (3) the size of purchase; and (4) the
price of purchase. The detailed description of the product
data is presented in the later sections of the chapter.

Though the original data supplied by the Tribune includes
the purchase histories of the families who either have dropped
from the panel at some intermediate stage or missed a few diaries
in reporting their purchases, care is taken to include only those
families who have reported continuously for the period of three
years (1960-62) without missing any single weekly diary. How-
ever, in order to be able to measure any over-all effects on
the findings due to the inclusion of the families with missing
diaries, the data on product B has been analyzed twice, once
as it is supplied by the Tribune, and secondly after eliminat-
ing the families with missing diaries. Denoting the second
part of the analysis by B', Appendix IV presents the findings
of the two analyses side by side for comparison purposes. No
significant differences in the over-all findings are observed.
For each of the families the Tribune maintains activity cards
which list receipt of the weekly diaries during their stay as
panel members. This enables us to determine the number of

missing weekly diaries during any particular period.

Method of Analysis

Individual consumer purchase decisions regarding the
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brand, the store, and the size of purchase are treated
on a probabilistic basis. Sequences of two, three, and four
successive purchases by a housewife are aggregated over
different individuals and the period of time to describe the
housewife's subsequent brand choice as a function of her past
history of brands purchased and stores visited. The brand
choice analysis often describes the individual's probability
of purchasing a particular brand, say M, given the past history
of her brands selected in terms of purchasing brand M (denoted
by '1') or purchasing some other brand (denoted by '0'). The
brand choice analysis in the study has been done separately
for each of the major brands of the three products.

Analysis of the consumer's choice of the store is done
separately for the purchase of each of the three products. An
attempt has been made to include the different types of retail
outlets. For studying store loyalty, only two types of stores
could be incorporated, drug chains and food chains. However,
for the analysis of loyalty to the type of outlet (by grouping
all stores of the same type) three types of outlets could be
studied; discount stores, independent food stores, and inde-
pendent drugstores. Small drugstores could not be studied for
individual store loyalty as fewer purchases are made in these
stores by the panel sample.

Three major food chains in the Chicago area have an es-
tablished market position for their private labels of coffee.
Individual consumer's proneness to purchase private labels is

obtained by estimating the conditional probabilities of pur-
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chasing private labels given the history of her past one or
two purchases. In addition, frequent visiting of a store by
a housewife is related to her proportionate number of private
label purchases. For this purpose, the store loyalty index
of a housewife is computed by defining it as the proportionate
number of times the housewife visited the same store for the
purchase of coffee in two consecutive purchases.

Statistical tests (Chi -square test, test of equality of
proportions) are used wherever applicable to test the signifi-
cance of null hypotheses. All the statistical null hypotheses
are tested both at 5% and 1% levels of significance. Analysis
of covariance is used to study the interaction of brand and store
at an aggregate level, as well as to study the over-all effect
of the price on the market share of the brand. The monthly mar-
ket share of a brand in a store is treated as the dependent vari-
able and the corresponding monthly average price of the brand in
the store is taken as the concomitant variable. Detailed descrip-
tion of the technique is presented in Appendix V. 1In order to
make it manageable, the analysis has been restricted to four major
brands of the product and ten top outlets that contribute to
nearly 80% of the market sales. In order to increase the read-
ability of the document, definitions of the technical words and
general notation followed in this study are presented in detail
in Appendix II.

The computer programs for the analysis of the data have been
developed by the author, since no standard routines suitable

to the CDC 3600 computer are available to the specific
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nature of the problems under study. The detailed listings
of the programs are not included here as a part of the pre-
sentation, but can be obtained from the author through a
written request. The language of the programs has been the
regular Fortran written for the Computer CDC 3600. The

Chicago Tribune supplied the purchase data in the form of

punched cards and the data has been reproduced on the magnetic

tape after the necessary sorting of the cards.

Product Descriptions

The three products are similar in the sense that they all
belong to the category of frequently purchased consumer goods.
Promotional campaigns and price deals are frequent in the market
for the three products both by the manufacturers and the re-
tailers. Manufacturers' advertising on television and other
media is heavy for promoting their brands of the products. How-
ever, the differences among the products are more important here
than the similarities in terms of generalizing the findings.

Among the three products, Product C (coffee) is purchased
more frequently, followed by Product B (toothpaste) and Product
A (paper product). Frequency of purchasing a product is likely
to contribute to better knowledge of the brands available in
the market as well as to enable a housewife to make better price
comparisons at the time of the purchase. Tables 1 and 2 present
the characteristics of the distribution of families according
to their rate of consumption of the product during the period
of study.

Tables 3 and 4 describe the structure of the market com-
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TABLE 1
PRODUCT, NUMBER OF FAMILIES,AND PURCHASES "PER FAMILY"
Product Number of Number of Average Purchase per
Code Families Purchases Famlly per Year
A 356 4297 4,02
B 777 10423 .47
B! 356 5382 5.04
C 387 22888 19.71
TABLE 2
FREQUENCY DISTRIBUTION OF PURCHASES AMONG FAMILIES
No. of Number of Families
Purchases
in 3 Yrs. Product A Product B' Product C
(Frequency
group ) Units Percentage | Units Percentage | Units Percentage
1 to 5 104 29.2 98 27.5 27 7.0
6 to 10 83 23.3 69 19.4 15 3.9
11 to 15 65 18.3 55 15.4 25 6.5
16 to 20 41 11.5 37 10.4 16 b1
21 to 25 26 7.3 35 9.8 11 2.8
26 to 30 19 5.3 24 6.7 13 3.4
31 to 35 8 2.2 12 3.4 10 2.6
36 to 40 5 1.4 9 2.5 22 5.7
41 to U5 1 0.3 5 1.4 21 5.4
b6 to 50 1 0.3 4 1.1 23 5.9
51 to 55 2 0.6 2 0.6 18 b.7
56 to 60 1 0.3 1 0.3 23 5.9
61 to 75 - - - - 49 12.7
76 to 100 - - b 1.1 51 13.2
101 to 125 - - - - 33 8.5
126 to 150 - - 1 0.3 18 b.7
151 to 175 - - - - 10 2.6
176 to 200 - - - - 2 0.5
Total ! 356 100.0 356 99.9 ' 387 100.1
| |
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TABLE 3

PRODUCT VS. NUMBER OF COMPETING BRANDS

Product Number of Number of Brands with at
Code Brands Least One Purchase Recorded
(Listed) in the Panel Data
A 33 25
B 126 23
C 282 36
TABLE 4

PRODUCT VS. DISTRIBUT

ION OF MARKET SHARE AMONG ITS BRANDS

Number of Brands in Product

Market Share A B C
0.00 8 103 246
0.01-1.00 19 16 24
1.01-2.00 1 - -
2.01-5.00 1 2 6
5.01-10.00 2 1 5
10.01-20.00 - -
20.01-40.00 1 1
40.01 & Above 1 0 0
Total 33 126 i 282
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petition among the brands of each of the product lines. The
nature of brand competition is depicted by: (1) the number of
brands in the market; and (2) the distribution of market shares
of the brands for the period of study. In the paper product
line, the two top brands account for nearly three-fourths of the
market sales in the Chicago area, one of them accounting for
nearly half of the market. Among the four leading brands of
toothpaste, two brands compete for the dominant position in the
market with each having around 25%, followed by the remaining
two each having a share of above around 10%. Among the three
products, coffee has the maximum number of brands in the market
(including the private labels), and the leading brand has about
28% of the sales, followed by 6 to 7 brands each sharing the
market more or less equally around 7%. Note that the degree of
domination by the leading brands is clearly distinct in the three
product lines.

Market share of the brand can be calculated in either of
the following ways: (1) proportionate number of purchases;
(2) proportionate volume of sales measured in product units or
in dollar amounts. As we are interested in the process of brand
selection by the housewife on different purchase occasions,
market share determined by the proportionate number of purchases
is preferred over others. Occasionally, other methods of mar-
ket share computations are presented for the purpose of compari-
son.

The distribution structure of Product C (coffee), at the

retail level, is different from that of A and B. Coffee 1is
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primarily sold in food stores in the Chicago area, while
toothpaste and the paper product are distributed in all types
of outlets; drugstores, food stores, and discount stores.
Among the three products, the paper product is bulkiest and
occupies a considerable amount of shelf space in the store,
followed by coffee and then toothpaste. However, in each pro-
duct the top ten outlets account for nearly 80% of the market
sales. It should be noted that the retail outlets are coded
by their ownership and not by their location. In other words,
if the Chicago area has ten A & P stores, all the stores will
be coded by a single number. Table 5 presents the distribution
of product sales by the type of retail outlet, whereas Table
6 deals with the distribution of the market shares of each of
the products among different outlets.

As mentioned in the earlier section, the brand choice
analysis has been repeated for all the leading brands of the
three products and, for the purposes of Analysis of Covariance,
ten major stores have been selected to study the store-brand
interaction on an aggregate level. Tables 7 and 8 present the
market position of the leading brands and the share of the ten
stores selected for each of the three products.

In additionto these structural differences among the three
product markets, there could be inherent attitudinal differ-
ences toward their purchase by the housewife. For example, a
housewife may be more careful in the selection of a brand of
toothpaste in view of the cavity implications. For coffee,

taste is likely to be more of an important factor in the brand
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TABLE 5

TYPE OF RETAIL OUTLET VS. PRODUCT SALES

Percentage of Sales (Market Share) in
Type of Stores Product A Product B Product C
Independent Food Stores 6.2 7.3 14.2
Food Chains 35.2 36.2 64.6
Independent Drugstores 8.4 14.9 0.3
Drug Chains 21.1 15.8 0.4
Discount Stores 7.2 7.5 0.0
All Others 21.5 18.3 20.5
TABLE 6

PRODUCT VS. DISTRIBUTION OF MARKET SHARE AMONG THE STORES

Number of Stores for Product

Market Share A B C
0.00 45 52 65
0.01-1.00 34 30 23
1.01-2.00 9 6 3
2.01-5.00 3 4 3
5.01-10.00 6 , 4 1
10.01-20.00 2 3 3
20.01 & Above 0 0 1
Total 99 99 99
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TABLE 7

PRODUCT VS. MARKET SHARE OF 10 MAJOR STORES

Product Code Market Share of 10 Stores
A 73.53
B 77.10
C 87.60
TABLE 8

PRODUCT, LEADING BRANDS AND THEIR MARKET SHARE

Market Share of Brand (estimated by data)
as determined by
Product| Brand |Number of Purchases | Volume of Sales | Dollar Volume
Code Code (Units) of Sales
A Al 4g8.1 44,4 45.7
A2 29.1 31.2 31.5
B Bl 26.0 23.8 24.5
82 25.0 2T7.7 26.9
83 17.0 17.1 17.7
Bu 10.3 9.4 9.4
C C1 28.2 28.1 28.8
02 9.3 10.5 10.1
C3 8.5 9.0 9.4
Cu 8.2 9.2 8.7
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selection. As such, consumers are likely to be disposed in
a different manner in switching to a new brand of toothpaste
than in switching to a new brand of coffee.
To summarize our discussion in this Chapter, the study

uses the panel data supplied by the Chicago Tribune. The data

base covers the purchase histories of consumers for three
products that are distinct in terms of their importance to

the consumer, rate of consumption by the consumer, distribution
methods, structure of market competition, et cetera. This
would ensure us with some confidence that the observed results
are not typical of any particular product. Probabilistic appr-
oach is the central methodology of the study for analyzing the
hypotheses at micro level and Analysis of Covariance is used

at macro level






CHAPTER IV

ANALYSIS AND FINDINGS

Since the same type of analysis has been repea-ed tor
cach ot the three products, the problem of presenting a3ll the
velevant tablies in this chapter has been magnified. Accordingly,
tcer the cbvious reasons of ease and convenience t: the reader,
oniy illustrative tables of the analyses and summary tables
~f the fiadings are presented in this chapter. The complete
set >f tables is presented separately 1in Appendix III. As
previ~us .y mentioned, the product names and their leading brands

are 1dentified by their corresponding codes 1n the tab.e des-

TrigTticns

HYFOTHESIS i: A consumer's selection of a stcre 1s no*
completely random; she exhibirs bias :in her
choice a) The more recent her purchase

exgerience 1in a particuiar store, and b)
the more frequent her visits to ~he stcre,
*he more likely she 1s to repurchase the
product 1n that store.

The existence of bias toward one particular store on rhe

tsrt o»r the consumer might be due to certain physical :r ser-
viZe ta. rors prevailing in the store. On the other hand, the

ccu.d have been motivated by economical (price c¢f prcduct)

o
b
w
on

v24tisnal (nearness of the store) factors. Whatever the

—

or

reis>n may be, according to the hypothesis, each store creates

60
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a favorable image on a certain segment of the market to draw
it frequently.

The hypothesis has been verified using the probabilistic
approach. Sequences of four purchases by a housewife have
been aggregated over the individual consumers and the time to
estimate the probability of a housewife purchasing a given
product in a particular store given the history of the last
three stores she visited for the purchase of the same product.
If the selection of the store is completely at random, all the
estimates of the probabilities must be equal to the market share
of the store for the particular product. Looking at the pattern
of the sequences and their corresponding probability estimates,
the historical weighting of past brand purchases observed in
consumer's brand choice seems to stand as well for store choice.
The tables presented separately for each product describe the
probability of a housewife purchasing in a given store given
the history of her last three purchases. The columns of the
tables stand for three different stores in which the analysis
has been repeated. For the purposes of discussion, analysis
of paper product is presented in Table 9 and the complete set
of tables is given in Appendix III. (Refer to Tables 3.1,

3.2, and 3.3).

Each column of the table refers to a particular store to
which the sets of the corresponding probabilities and purchase
sequences are related. The figures in the parentheses indicate
the sample sizes on which the corresponding probability estimates

are based. Each purchase sequence has similar but differing
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TABLE 9

PROPORTION OF HOUSEWIVES PURCHASING PRODUCT A IN THE
STORE GIVEN THE PAST HISTORY OF THREE PURCHASES

PRODUCT A 1-Purchased in the Store
(Paper Product) 0-Not Purchased in the Store
Past Purchase Fraction Purchasing in Store No.
Sequence 1 2 3
000 0.039 0.047 0.021
(2676) (2328) (2976)
010 0.192 0.255 0.181
(114) (137) (77)
001 0.298 0.368 0.253
(134) (152) (79)
011 0.523 0.625 0.375
(65) (104) (32)
100 0.219 0.264 0.189
(123) (170) (79)
110 0.430 0.413 0.500
(65) (116) (32)
101 0.562 0.546 0.433
(48) (86) (30)
111 0.717 0.710 0.621
(117) (249) (37)
Notes

1l: Food Chain
2: Drug Chain
3: Food Chain
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interpretations when referring to the different columns.
Past stcre purchases are identified by sequences of 0's and
1's where the entries '0' and 'l' stand for 'not purchased'
or 'purchased' in the particular store identified by the
column. The three positions in the sequence stand for the
three most recent store visits for the purchase of the same
product by the housewife. The sequence of purchases is in the
time dimension of their actual occurrence, so that the first
digit of the sequence refers to the third most recent purchase
of the product, the second digit for the second most recent
purchase, while the last digit refers to the most recent purchase
of the product. As an example, suppose a housewife has bought
product A on three previous occasions in stores denoted by the
sequence given below.

Store 3 Store 6 Store 3

According to our notation, the sequence is written as
'L 0 1' if we are referring her past history with respect to
store 3, or '0 1 0' if our reference store is 6. So any pur-
chase sequence in reference to a column, identified by a parti-
cular store, has the corresponding meaning.

Given the nature of a housewife's three past store visits
for the purchase of a product, each column gives the set of
conditional probabilities of her selecting the store for her
subsequent purchase of the same product. Note that in the
majority of cases, the conditional probabilities of purchasing
1n a store form an increasing order of magnitude as we go from

left to right in the three sets of the sequences: 000, 100, 010,
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001, 110,101, 011, 111; and 000, 001, 011, 111. Thus a
housewife is showing stronger bias to a particular store for
her purchase: (1) the more frequently she visited the store

in the past, and (2) the more recently she has purchased in
that store. Similar types of observations can be traced in the
two sets of sequences 000, 010, 0OOl, Ol1ll, and 100, 110, 101, 111.
For example, the estimates of the probabilities in Table 9 for

store No. 2 are as follows:

000 0.0u47 110 0.413

100 0.264 101 0.5u6

010 0.255 011 0.625

001 0.368 111 0.710 000 0.047
001 0.368

000 0.047 100 0.26bu 01l 0.625

010 0.255 110 0.413 111 0.710

001 0.368 101 0.546

011 0.523 111 0.710

Though the estimates of the probabilities follow a
general pattern as described above, there are occasionally
a few reversals. For example, for store No. 2 in Table 9,
the observed pattern has a reversal. A reversal is a devia-

tion from an expected pattern, as shown below:

000 0.047
100 0.2643
010 0.255:
001 0.368

Acknowledging the fact of a few reversals, the over-all pattern
of the estimates 1s consistent with the tendency to exhibit bias
in the selection of a store for the purchase of any product.

A housewife has the maximum probability of purchasing a
product in a particular store if she has visited it on all
three previous purchase occasions, and the minimum probability

of purchasing in that store if she has not visited it on all
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the three previous purchase occasions. In other words, the
bias (or preference) of the housewife in selecting a particular
store is strongly related to the uninterrupted mcst recent

sequence of favorable choices of that store for purchase of

the product. This phenomenon of bias is independent of the
type of chain. For example, store No. 3 in the analysis 1s
a fcod chainj; store No. 2 1s a drug chain. The customers'

images of these stcres may be due to various causes but, re-
gardless of the reasons, bcth types of retail outlets enjoy a
favocrable image 1n a certain segment of the market.

These phenomena have been observed in the purchase of
each of the products. However, it does not necessarily mean
that consumers have a separate favorite store for the purchase
of each of the above products. For some families, it could
very well be the same store for all three products, since most
of the purchases of this type are made in cne shcpping trip.
This would increase the 1mportance of store preference, since
the store wants to attract a considerable amount of the con-
sumer's dollar budger.

HYPOTHESIS 2: As a corollary, consumers exhibit bias in
the selection of the type of retail outlet

(drugstore, food store, discount store, etc.)
in which they would like to shop for a product.

The same general notation described earlier 1s used for
the purchase sequences in the following table (Refer to Table
10) except that the individual store has been replaced by
drugstore, food store or discount store. Fer example, the

sequence 1lll in reference to Column 2 gives the conditional
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TABLE 10

PROPORTION OF HOUSEWIVES PURCHASING PRODUCT A IN THE
TYFE OF OUTLET GIVEN THE PAST HISTORY OF THREE PURCHASES

FRODUCT A 1-Purchased in Store Type
(Paper Product) 0-Not Purchased in Store Type
Fraction Purchasing in Store Type
Past Purchase
Sequence 1 2
000 0.039 0.040
(2823) (2755)
010 0.198 0.157
(116) (127)
001 0.248 0.205
(37) (136)
011 0.487 0.468
(41) (47)
100 0.184 0.126
(114) (142)
110 0.263 0.265
(38) (49)
101 0.366 0.529
(137) (34)
111 0.627 0.538
(43) (52)
1: Discount stores

2: Independent Drugstores
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probability of purchasing product A 1in an 1ndependent drug-
store, given that she has purchased the product all three pre-
vious times in drugstores only. The only difference between this
and the previcus hyporthesis is that the ccnsumer's purchase
sequences are analyzed not with respect to any particular store,
bur with respect to the type of rerail ourlet. As the chain
stores are studied for individual store lcyalty in the earlier
hypothesis, cnly 1ndependent drug and food stores and discount
stores are in-orporated to analyze the loyalty to the type of out-
let.

The figures in parentheses 1n the table 1ndicate the sample
s1zes cn which the ~2orrespconding probability estimates are based.
Thé same general observations of the earlier hypothesis are re-
peated. The probability =>f a housewife purchasing a product in
an outlet (drugstore, fozd store, or discount store) 1s higher:
(1) the more frequently she purchased in rhat rtype of cutlet in
rthe past, and (2) the more recently she purchased there. The
analysis of paper product 1s illus-rared in Table 10. The magni-
tude ~f bias seems tro be stronger toward a type of retail our-
ler than to an iandividual store. The complete set of tables 1is
rresented 1n Appendix III. (Refer to Tables 3.4, 3.5, and 3.6).

The ab~ve two hyp~stheses demcnstrate that a housewife's
selection of a srtore or a type of retail outlet for the pur-
chase of any particular product 1s not tompletely random and
str-~ngly depends <n her recent experience with that srtore or
type of outlet respectively. Kuehn has demenstrated that a hcuse-

wife's probability ~f purchasing a particular brand depends
P y P g %
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straoangly on her recent purchase experience with that brand,.

In 2ther words, the probabiliry of a housewite purchasing a
rartizular brand 1ncreases 1f she has purchased the same brand
the previcus ftime or decreases if she has purchased s~ me other
brand the previous time. The mnext obvinous guesti2n 1s how
these two (store preference and brand preferen-e) are rzlated
to each other.

Cunningham: Intuitively 1t seemed ponssible Thart the
t~r-es governing store l'oyalty might be
ma>re compellling than the f>rces governing
brand loyalty purchasing behavioyr. If
sv, then the environmental conditi1ans
within the stores wouid have some degree
of restriztive effect upon complete
freedom of brand cheoice. The assortments
~f brands ava:lable in each store and +he
pulicies folleoewed in promoting manufacrur-
er's brands versus rtheir Swn private
brands c¢2»uld be importanrt factors.

As rthe manufa~rtuvrer's markering s+ raregies are developed
tn create a tavorsble 1mage of his brand, and ro develosp
streng purthase loyalties, 1t woculd be equa.iy important for him

o2 kn~w how *he ~onsumer's bias :in the zele~ti-n 2r a4 store 1

0N

afre ti1ng her brand preferen-e. The nexr tw:. hyp>theses deal

~,
"

extersively with this aspe<t »f how stcre switching parterns

consumers affe<t brand sele<ticn and the si1ze of purchase.

HYPOTHESTIS 2: Srore switching 1n-reases brand switching;
the more a housewife changes srores, the
m~re sha changes the brand she purchases.

Azcording ro the hypothesis, a hcusewife who consistently

Ross M., Cunningham, "Brand Lcyalty and Store Loyalty Inter-
relationships,”" Ameri-an Miarketing Ass~ciation: Prnrceedings
~f the N3tinna! CoHnterence, (1959), pp. 201-21i5.
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goes To the same store exhibits stronger brand preference than
one who constantly changes stores. Such a behavior becomes
cbvious if 100 stores 1i1n the Chinago area display 100 ccmpletely
different brands cf +he same product, each store carrying not

mcre than one brand. But in reality, the si1tuation is not thar

[

simple and the difterences 1n the availability cf brands 1in
difterent stcres wruld frr-e the consumers tc switch brands while
sh>opring in ditferenrt stores. For the purpcse of dem~ns*raticn,
the maj-r narional brands cf the producfts, each having berter
than 390% of the marke* dis+ributi~n and available 1n pracrically
all the maj;or chains of the Chirags area, have been selerved
Only the changes 1n the fraction ~f the ~onsumers that switch
these major brands as they switch stores are tabulated below,
so that rhe difterences can't be completely explained by distri-
buti~on ditterences.

Tw~ consecu*tive purchases c¢f the same product have beeun
aggregated nver *the difterent 1ndividuals and the pericd =f
three years <o see whether a ~hange of st-re from the previnus
rur-hise has any significan+t effect on the brand selectisn. The
magnitude of this effect may vary from brand to brand and pr-du-ct
o producr. However, as a first step, the number of brand
changes frhat fcllow a store ~change and the number that do nnt
fcllew a s ore change 2re investigated. In octher words, 1f a3
hzvsewlte purchases brand 1 1in store 1 and subsequently purchases
brard 3 1n stcre 2?2, her change cof brand fcliowed a st2ore -hange.
If she has purchased the same brand in *“he tws stores, the store

change is not followed by a2 brand change. So, in this analysis,
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no specific brand or store has been identified and the aggregate
eftect of store switching on brand switching in two consecutive
purchases 1s analyzed. Table 11 presents the proporticnate
number of times housewives purchased the same brand while visit-
ing the same store or different stores for two consecutive pur-
chases.

The null hypothesis that store change has nc eftect on
the brand selection has been tested by using the statistical
x2 test ot significance. The value ot X2 and the results of
the tests are presented 1in the last two columns of Table 11.
The null hyrothesis has been rejected in all three cases; store
change has significant effect on brand change. G:ing a step
farther, seguences or two, three, and four brand purchases are
analyzed to describe the ccnditional probability of a housewife
purchasing a particular brand given the past history of brands
purchased and the corresponding stores visited. Before pre-
senting the detailed tables, a brief description of the general
nctarion tollowed tcr dencting the past history ot brands pur-
chased and srtores visited 1s 1n ocrder. We assume here a K-
brand and R-store market tor the product.

The randzm variable bj(n) 1s defined as follows:

bJ(n) = 1, if brand j :s purchased on her n'th
purchase occasion.
C, if some other brand 1s purchased on her
n'th purchase occasion.
] 1y, 2, +.., K n - 1, 2, 3, ...

With this n:ztation, the housewife's purchase history can
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TABLE 11

BRAND CHANGE

IN TWO CONSECUTIVE PURCHASES

2

Brand Stcre Change LoX Test of
Product | Change Eigie Dlgéiiznt Marginals Value Significance
Same 10.700 0.596 0.643
Brand 1(1229) (1303) (2532)
A Different {0.300 0.404 0.357 Ly, 43 ¥ ¥
Brand (528) (882) (1410)
Marginals |0.446 0.554 1.00
(1757) (2185) (3942)
Same 0.662 0.557 0.607
Brand (3078) (2780) (5858)
B Different |0.338 0.443 0.393 62.02 %
Brand (1572) \2212) (3784)
Marginals |0.482 0.518 1.00
(4650) (4992) (9642)
Same 0.683 0.350 0.553
Brand (96u5) (2938) (12583)
C Dittrerent ‘0.317 0.650 0.447 2365.42 *¥
Brand l(s468) (5445, (9913,
- _
Marginals |0.632 0.368 1.00
|(14113) (8383) (22496)!

¥% Signiricant at 1% level
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be described by a Vector of 1's and O's, with respect to any
particular brand 'j'. The ordering of the 1's and O0's depends
upon the sequence of the customer's purchases of brand j and
other brands.

Let us define the random variable Sh(n) as follows:

Sh(n) <« 1, 1f the consumer made her nth purchase 1n store h
0, 1f the consumer made her nth purchase in some
other store.

h -1, 2, . . . , R n = 1, 2, 3, ...

Let us also indicate by S(t) the store visited by the
consumer for her tth purchase. Thus the past history of store
visits prior to her nth purchase 1s given by the vector

[S(1), S(2), . . . , S(n-1)]

Given the 1nformation on consumer's past store visits and
the store selected for her subsequent purchase, the purchase
history of store visits can be described by a vector of S's and
D's as defined below. Suppose the consumer has selected store
h for her nth purchase.

Then,
S(t) = S, 1f Sh(t) = 1, Sh(n) = 1 (the store selected
for her tth and nth purchases is same)

D, if Sh(t) - 0, Sh(n) = 1 (the store selected
for her tth purchase 1s different from the
store selected for her n'l purchase)

h=1,2, ... , R
t =1, 2, . . . 4 n-1.

Accordingly, 1n the case of two purchases, the store back-
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ground is indicated by "S" or "D" depending on whether she

has visited the same store or different stores for purchase of
the product. In a sequence of three purchases, if the indivi-
dual has gone to A & P and then to Kroger fcr the purchase of

a product and decided to make her subsequent purchase in A & P,
her store background for the third purchase will be indicated

by SD. If her two previous purchases were made 1n stores differ-
ent from the subsequent store (DD), two sub-cases are identi-
fied depending on whether her two previous store visits are to

the same store, indicated by D.D or different stores 1ndicated

171°
by DlD2' First, two consecutive purchases of a housewife are
analyzed with respect to visiting the same store (S) or differ-
ent stores (D). The brand purchases are coded, as described
earlier, by the sequences of '0O' and '1l'.

Table 12 presents the estimates of the probabilities of

a housewife purchasing a particular brand (coded by 1), given
the information on the past brand purchase and the corresponding
store visited. The analysis has been rereated for all the lead-
ing brands of the three products. In each case, the null hypo-
thesis that the re-purchase rate of a brand is inderendent of
the store chapge has been tested by means of the statistical
x2 test. The value of x2, and the test of significance are
shown in the last two columns of Table 12. The first column of
the table idenmfies the particular brand cf the product against
which the corresponding estimates of re-purchase probabilities

are obtained. The figures in the parentheses in columns 3 and

4 i1ndicate the sample sizes on which the relevant probability
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TABLE 12

RE-PURCHASE RATE OF THE BRAND VS. STORE CHANGE

" Proportion Purchasing

Previous ____Brand in
Purchase Different X 2 Test of
Brand Sequence Same Store Store Value Significance
- s (D)
Al 0 0.191(843) 0 231(1190)
1 0 801(913) 0 721(995) 25.98 il
A, 0 0.151(1306) 0 177(1501)
5 ] - 0.611(450) 0 585(684) 8 68 * *
B, 0 0.082(3359) 0.111(3767)
B 0 788(1290) 0 643(1228) 12.31 ® ¥
B, 0 0O 094(3551) 0.116(3704)
1 0.740(1098) 0 701(1291) 6.29 *
B 0 0.071(3882) 0.094c4124
3 1 0.643(767)  0.537(871) 1.4} - -
By, 0 0.049(4153) 0 065(449L)
S 1 0.526(kgb)  0.435(501) 0,93 - -
C, 0 0.098(10245) 0.187(5909)
1 0 734(3872) 0 567(2475) 11.27 ® ®
C, Q 0.046(12915) 0.078(7501)
1 0.522(1202) 0.313(883) 13 50 ¥ ®
c 0 0.033(12985) 0 061(7622)
)l 0.617(1132) 0.403(762) 7.67 * X
C 0 0.0432(13011) 0.067(7653)
1 (0.467(1106) 0.328(731) 537 ¥

¥ ¥ Significant at 1% level
¥ Significant

- - Nof significant at 5% level
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estimates have been based.

According to the hypothesis, a housewife who did not
purchase the brand the last time has a higher probability of
purchasing the brand 1f she changes the store than if she visits
the same store. Similarly, a housewife who purchased the brand
the last time has a lower probability of purchasing the brand
1f she changes the store than if she visits the same store. In
all twenty cases of the ten brands tested, the tendency of the
observed estimates are consistent with the hypothesis. In
eight of the ten cases the differences in probability estimates
due to store change are found statistically significant at the
5% level of significance and, thus, the hypothesis that store
change 1s independent of the re-purchase rate of a brand is re-
jected.

Similarly, the three purchase sequences of a housewife are
aggregated over the individual consumers and time to estimate
the probabilities of a housewife's purchasing a given brand, as
a function cf her past two brand purchases and the correspond-
ing stores visited. With our notation of "S's" and "D's" for
store choices, there are five possible ways of classifying the
housewife's past two store visits, as shown below.

The housewife can be uniquely classified in terms of her
two previous brand choices (00, 01, 10, 11). Given the history
of a housewife's two past brand choices and stores visited,
along with the stcre of her subsequent purchase, she cccupies
a unique position in the 4% x 5 matrix of Table 13. The condi-

tional probapility in each cell of this 4 x 5 matrix is calcula-
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ted by observing the actual fraction of housewives belonging

to that cell and purchasing brand "1" on their subsequent pur-

Hypothetical Store Visits in Sequence

2nd Subsequent Background of
“Recent Purchase Recent Purchase Purchase Stores Visited
Indicated by
o ‘__“A & P A& P A & P SsS
A & P Kroger A& P SD
Kroger A & P A & P DS
Kroger Kroger A & P DlDl
Kroger Jewel A & P DlDZ
chase. The last column of the table is a weighted summation

of the first five columns, which gives the conditicnal proba-
bility of a housewife purchasing brand "1" given the history
of her two previous brand purchases, without taking into con-
sideration the pattern of store visits. The figures in the
parentheses 1ndicate the sample si1zes on which the <2rres-
ponding probability estimates are based.

Acccrding to the hypothesis, people switch brands when
they switch stores. Accordingly, a housewife who has noct pur-
chased brand 'l' the last two times (sequence 00) is more like-
ly to purchase brand 'l' for her subsequent purchase if she
visits a store different from the earlier two rather than 1f
she visits the same store all three times. It 1s observed that
in the cases of store sequences DlDl and DlDZ corresponding to
the brand sequence '00', the probabilities c¢f a housewife pur-

chasing brand 'l' are .163 and .172 respectively, comgared to
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TABLE 13

PRCBABILITY OF A HOUSEWIFE PURCHASING BRAND Aj
GIVEN THE HISTORY OF HER PAST TWO BRAND PURCHASES
AND THE CORRESPONDING STORES VISITED

PRODUCT A
(Paper Product) l-Purchased Brand A
BRAND A, 0-Not Purchased Brand A;
Historical Past History of Stores V151._ A Irrespecfive
Sequence DD N of the
of Brands SS SD Ds D1D; DD Store Choice
Purchased g _(over-all)
00 ! 0.116/0.119:'0.109{0.163 0.172 04139
| (336)](210)|(256) (276)i(377) (18557
10 0.481{0.458]0. 37210, L&77\0 675 0.455
| (104) | (59) |(78) (65) ;(118) (42k)
01 0.567]|0. 3390, 673 0. 583‘0 490 0.541
(90) | (59) |(92) 1(60) (100) (401)
il 0.87410.867:0.842.0.790, o 771 0.833
_Li@i)_leB 1(214).(248) 1(253) (1338)

Footnotes: Indicating the past ftwo purchases by 1 and 2,
and the subsequent purchase by 3 the notation

stands for the following events:

Srore‘
Back-
ground Event

SS S(1) = 5(2) = 5(3) or S,(1)=8,(2)=5,(3)=1 for some h
SD  S(2) # S(1) = 5(3) or 5,(2)#S,(1)=S,(3)=1 for some h
DS [S(1) # S(2) = 5(3) or S,(1)#S,(2)=SL(3)=1 for some h
DDy S(1) = S(2) # S(3) or 8,(1)=5,(2)#Sy(3)=1 for some h

&

S¢(1)=8¢(2)=1 for a * # b

D1D, iS(1) # S(2) # 5(3) or Sp(1)=Sy(2)=S,(3)=1 for some h

& S;,(1)=1, Sg(1)=1 for t17tp
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the probability of .116 while visiting the same store (SS),
(Refer to Table 13).

As another example, suppose a housewife has her brand
history given by 0l. Under the hypothesis, if the pattern of
. her stcre visits 1s given by SD, the probability of her pur-
chasing brand 'l' for her subsequent purchase 1s lower than 1f
she visits the same store all along (SS), because the consumer's
selection of brand 'l' on her last purchase might have been
prompted by her store change at that time rather than by any
higher preference for brand 'l'. If the same housewife has
the pattern of store visits given by DS, her probability of pur-
chasing brand 'l' subsequently 1ncreases for the same reason as
explained above: her purchase of some other brand on her second
most recent purchase might have been due to her visiting a
different store at that time rather than due to any higher pre-
ference for some other brand. The probabilities, as estimated

by data in Table 13, are given below:

Pattern of Probability of
Brand Sequence Store Visits Purchasing Brand 'l
01 SS 0.567
01 SD 0.339
01 DS 0.673

The observed trend 1s consistent with the hypcthesis.
By lcoking at the observed magnitudes of the estimated proba-
bilities, the numbers of comparisons that are consistent and
inconsistent with the hypothesis are listed in Table 14. In

all, eight comparisons are possible in this 4 x 5 matrix to
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test the validity of the hypothesis. The expected trends in

the probability estimates under the hypothesis are shown below:

filstorical Past History of Stores Visited
Se quence of
Br ands SS SD DS D.D D.D
Purchased 11 172
00 Xl Greater Greater
than Xl than Xl
01l X2 Less than | Greater
X2 than X2
10 X3 Greater Less than
than X3 X3
11 X Less than Less than
I
X X
4 4

S 1 nce the analysis has been repeated over all the ten leading
b r ands of the products, there are a total of eighty such com-
P &2 risons possible for the verification of the hypothesis. The
irmadividual analysis of the ten brands, describing the house-
W 1 ft e's probability of purchasing a brand grven the history of

he past two brand purchases and the corresponding store visits,
2 r e y(resented i1n Appendix 3. (Refer to Tables 3.7 to 3.16).
The ju;1 hypcthesis that the observed pattern in probability

€S T imates can be attributed to purely chance factors is tested.
In other words, the hypothesis 1implies that store change has no
€f £ «ct on the probability of a brand purchase by a housewife.
Ur1C1€ar the null hypothesis, the probability estimates will not
hé“’ﬁe any specific pattern related to the stores visited, and

as Such, 1t is expected that in only 50% of the comparisons

STore change reduces the probability of purchasing a brand.
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TABLE 14

LISTING OF THE COMPARISONS CONSISTENT WITH THE HYPOTHESIS

Number of Number of
. Comparisons Comparisons
Reference No, + Consistent with Inconsistent with
(Appendix III) the Hypothesis _ | the Hypothesis
3L7 7 l
3.8 7 1
3.9 7 1
3,10 6 2
3.11 7 ! 1
|
|
3.12 ‘ 7 ; 1
- |
3.13 i 8 ‘ 0
l
3,14 l 8 0
3.15 8 0
3.16 8 0
Total l 73 7
Percentage of Comparisons Con-
S istent with the Hypothesis ; 91 .2
Null Hypothesis: 1 = 0.50 n = 80
Alternate Hypothesis: [>0.50 Observed value
of p = 0.91
Z = Normal deviate 0.91-0.50
under the = —-"_A-—_"".-‘_:'_'_‘_;—_—_—_M = Oul ngo = 7~38
hypotheses '(9;559;2)
v 80

Z being greater than 2.33 (from Normal curve tables),
the null hypothesis 1is rejected at 1% level of
significance.
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The observed value of 91% of the comparisons where store change

has reduced the probability of purchasing a brand falls well

in the critical region of the test, thus rejecting the null hy-

pothesis. Accordingly, store switching increases brand switch-

ing. Details of the test of binomial proporticns are presented

following Table 1u4.
In sequences of four purchases a similar type of analysais

has been repeated and presented in detail below. As earlier,

sequences of 1's and 0's represent the past brand purchases of

the consumer, and sequences of S's and D's represent the stores

visited. Instead of presenting the 8 x 8 possible matrix of the

conditional probabilities, only estimates that are relevant for

demonstrating the hypothesis are presented. The complete set

of tables describing the conditional probability of a housewife

Purchasing brand 'l', given the history of her three past brand

Purchases and the corresponding stores visited, are presented 1n

Appendix III (Refer to Tables 3.17 to 3.26). The ten tables

re fer to the analyses done separately for each of the ten major

bx~ands. For the purposes of illustration, the analysis of brand

AJ~ is given on the following page. (Refer to Table 15). The

la st column of the table gives the conditional probability of

2  housewife's purchasing brand 'l' given the history cf her

th ree previous brand purchases irrespective of the pattern of

STt ore visits. With our notation, brand code 'l' stands for the

P&a rticular brand in the analysis, and the figures 1n parentheses

e fer to the sample sizes on which the corresponding estimates

S £ probabilities are based.
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TABLE 15

PROBABILITY OF A HOUSEWIFE PURCHASING BRAND A,
GIVEN THE HISTORY OF HER PAST THREE BRAND PURCHASES
AND THE CORRESPONDING STORES VISITED

PRODUCT A
(Paper Product) l-Purchased Brand A;
BRAND Ay O-Not Purchased Brand Ay
HIstorical — . Irrespective
Sequence Past History of Stores Visited of the
of Brands SSS DDD . Store Choice
Purchased ___ _(over-all)
000 0.067 0.132 0,101
(165) (416) (1143)
010 DSD SDS
0.478 0.412 0.125 0.377 0.383
(23) (17) (16) (69) (167)
001 DDS SSD
0.393 0.655 0.077 0.459 0.462
(28) (29) (13) (61) (182)
011 | DSS SDD
0.562 0.750 0.389 0.532 0.614
(32) (28) (18) (62) (197)
100 SDD DSS
0.378 0.389 0.375 0.306 0.335
(37) (18) (16) (85) (209)
110 SSD DDS ‘
0.595 0.524 0.414 0.508 0.522
(42)"  (21) (29)  (59) . (207)
101 SDS DSD
0.667 0.800 0.417 0.558 . 0 622
(36) (15) (12) (52) . (180)
111 0.921 0.825 0 877

(241) (314) (1033)







83

Under the hypothesis, a housewife with the brand histcry
given by the séquence of 001 has a higher probability of pur-
chasing brand 'l' subsequently if her pattern of past store
visits is DDS rather than SSS, because her purchasing of other
brands the first two times might have been induced by her visit-
ing a different store rather than by her higher preference for
some other brand. The same housewife has a lower probability
of purchasing brand 'l' if her pattern of past store visits is
SSD rather than SSS for the same reason. Her recent purchase of
brand 'l' might have been caused by her visiting a different
store at that time.

The observed estimates in regard to the purchase of brand

A, are (Refer to Table 15) given below:

1
Brand Purchase Pattern of Probability of Pur-
Sequence Store Visits chasing Brand 'l'
001 SSS 0.393
001 DDS 0.655
001 SSD 0.077

There are in all fourteen such comparisons possible, and the
expected magnitudes of these probabilities under the hypo-
thesis are given in the following page.

The comparisons have been made against the columns of S
or SS or SSS (visiting the same store), since the hypothesis
points to changing the store as a major factor in explaining a

part of the variation in brand choice. Thus, the hypothesis
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Historical
Sequence of Past History of Stores Visited
Brands
Purchased SSS DDD
000 Xl Greater
than X
1
001 X2 DDS SSD
Greater Less than
than X2 X2
010 X3 DSD SDS
Greater Less than
than X3 X3
011 Xu DSS SDD
Greater Less than
than Xu Xu
100 X5 SDD DSS
Greater Less than
than X5 X5
101 X6 SDS DSD
Greater Less than
than X6 X6
110 X7 SSD DDS
Greater Less than
than X7 X7
111 X Less than
8
X8

is checked by comparing brand purchase probabilities while

switching stores as opposed to visiting the same store.

16 evaluates the validity of the hypothesis by listing the

proportionate number of comparisons that are consistent with

the hypothesis,

considering the analysis of data on sequences

of four purchases.

Table
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TABLE 16

LISTING OF COMPARISONS CONSISTENT WITH THE HYPOTHESIS

Number of Comparisons [Number of Comparisons
Table Reference No. Consistent with the |[Inconsistent with the
(Appendix III) Hypothesis Hypothesis
3.17 12 2
3.18 11 3
3.19 11 3
3.20 11 3
3.21 12 2
3.22 12 2
3.23 14 0
3.24 14 0
3.25 14 0
3.26 13 ' 1
Total 124 16
Percentage of Comparisons Consistent 88.6
with the Hypothesis
Null Hypothesis: 1 = 0.50 n = 124
Alternate Hypothesis: 1>0.50 Observed value of p = 0.89
© 7 Undes the hypothesis = 0:89 = 0.50 _ o 30 /5EG - g 5y

/(0.5 x 0.5,
100

Z belng greater than 2.33, (from Normal curve tables) the
null hypothesis is rejected at 1% level of significance.
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The null hypothesis that the observed pattern of proba-
bility estimates could have arisen because of chance factors
have been tested on the same lines as explained earlier. The
observed value of 89% of the comparisons is well above the
expected value of 50%; thus, store switching increases brand
switching. Details of the statistical test of binomial propor-
tions are presented following Table 16.

In analyzing the sequences of two, three, and four pur-
chases, this study arrived at the consistent finding that store
change has increased the probability of brand change. This
general finding has been consistent over all the national brands
of the three products. Brand switching due to store switching
is of extreme importance to manufacturers in: (1) developing
effective distribution strategies, and (2) identifying the
stores where the firm's brand has been losing or gaining custo-
mers.

So far the study has been concerned with the consumer's
brand choices as she shops in different stores. However, from
the manufacturer's point of view, another closely related and
important characteristic of the consumer's choice is the size of
her purchase. The market share of any brand (by dollar volume)
is a simple multiplicative function of the unit price, the size
of the purchase, and the probability of purchasing the particular
brand. The size of the purchase, as used here, is the total
number of units of a product purchased by a housewife on any
one particular purchase occasion and, as such, it should not

be confused with the package size. 1In the next hypothesis, we
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look into changes in the size of purchase as a housewife changes

her store or brand or both.

HYPOTHESIS u4: Consumers change the size of their purchases
as they change the store or brand; in general,
they decrease rather than increase the size
of their purchase with a change in store
or brand.

Changes in purchase size may be prompted by many factors,
such as: (1) the availability of different package sizes in
different stores; (2) the lack of a uniform package size among
different brands; (3) the unit price differential on higher
package sizes; and (4) the customer's inherent demand variation
in the use of the product. In addition to these, a housewife
might be decreasing the size of her purchase as she changes
brand because of her lack of familiarity with the new brand.
Also, a housewife who visits a different store because of some
advertised price promotion in the store is likely to increase
the size of her purchase over the usual. Not much research has
been published on the factors contributing to a housewife's
decisions on purchase size. In this study, the proposition
that a housewife's decision on purchase size i1s random is re-
jected, and some tendencies influencing change in her size of
purchase are observed.

One can visualize the range of variation in the size of a
purchase on a continuum from zero to infinity, and minor changes
inevitably caused by package differences are quite likely to
exaggerate the magnitude of the observed variation in the size
of purchase. As such, using the distribution of sales over

different sizes, the observed range in size of purchase has been
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grouped into low, medium and high volume categories. Only
housewives changing from one category to another for two conse-
cutive purchases are counted as changing their size of purchase.
Table 17 presents the proportion of housewives who increased,
decreased, or retained their purchase size as they visited
different stores or purchased different brands while buying
product A, The complete set of tables are given in Appendix
ITII. (Refer to tables 3.27, 3.28, and 3.29).

The null hypothesis that size of purchase is independent
of brand or of store change has been tested by computing the
value of statistical x2. Table 18 presents the value of xZ,
which is significant in all three cases; thus, rejecting the
null hypothesis. Hence, choice of brand and store has signifi-
cant effect on the purchase size decision. Assuming that the
effects of store and/or brand change on purchase size are in-
dependent of the product type, Table 19 summarizes the findings.

Reading from Table 19, among the housewives visiting the
same store and purchasing the same brand in two consecutive
purchases, only 13% decreased their purchase size as opposed
to 10% who increased their purchase size. But with a change
in the brand of purchase, an additional 11% of the housewives
decreased their purchase size while only an additional 6% in-
creased their purchase size. With a simultaneous change of
brand and store, an additional 15% of the housewives decreased
their purchase size as opposed to 11% who increased their pur-
chase size, The differences between all these estimates of

proportions of housewives increasing or decreasing the size of

purchase caused by a brand and/or store change are found to
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TABLE 17

PROPORTION OF HOUSEWIVES CHANGING THE SIZE OF
PURCHASE OF PRODUCT A VS. THE PURCHASE PATTERN

PRODUCT A
(Paper Product)

Increased| No Change Decreased
Pattern of Two the Size in the the Size
Consecutive £ s1 £ M
Purchases o ze O of arginal

Purchase Purchase | Purchase Total
Same Store 0.124 0.784 0.092 0.312
Same Brand (152) (963) (113) (1228)
Same Store 0.212 0.574 0.214 0.131
Different (112) (303) (113) (528)
Brand
Different 0.184 0.630 0.186 0.333
Store & (240) (820) (243) (1303)
Same Brand
Different 0.236 0.521 0.243 0.224
Store & (208) (460) (214) (882)
Different
Brand
Marginal 0.181 0.6u46 0.173 1.000
Total (712) (2546) (683) (3941)

13.30 + BC x 7.00 + SC x 4.20

10.80 + BC x 8.95 + SC x 6.15
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TABLE 18

TESTING THE EFFECT OF STORE CHANGE AND
BRAND CHANGE ON THE SIZE OF PURCHASE

Reference Test of
Product Table No. Value of x? Significance
A 3.27 180.2 L
B 3.28 276.3 L
C 3.29 1606.7 * ¥

¥ # Significant at 1% level.

TABLE 19

AN OVER-ALL MEASURE OF STORE AND/OR
BRAND CHANGE ON THE SIZE OF PURCHASE

Fercentage of housewives

! Decreased
. Increased No change the size
Source of ., the size of in the size of
Variation ‘  purchase of purchase purchase
Same Store & ! 13.10 77.07 9.€5
Same Brand i (1503) (11220) (1242)
Same Store & ,  19.27 60.36 20.37
Different ' (1115) (4225) (L1bL)
Brand
Different 17.17 65.60 17.23
Store & (1191) (4680) (119
Same Brand
Different ‘
Store & 24,03 51.14 RTINS
Different (2021) (4u22) (2002
Brand

NOTE: Figure in the parentheses indicate the sample
sizes on which the corresponding probability
estimates are based.

Pp = 10.56 + BC x 9.07 + SC x 5.93
P = 12.92 + BC x 6.52 + SC x 4.42
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be statistically significant at the 5% level. A brief explana-
tion of the test is in order:
With a pair of proportional estimates, P and Pys based
on two independent samples of sizes n, and n_, respectively,

1 2
the standard error of the difference (pl - p2) is given by

(1-p,) p,(l1-p,)
g = //51 1 + 2 . 2
" 2

The maximum value of p(l-p) is equal to 1l/4 when p = 1/2.
In Table 19, the minimum sample size for an estimate is
1100. Hence, the maximum value of the standard error of the

difference between any two estimates is given by

//»% (1ioo + 1100) = 0.0213
In testing the equality of the binomial proportions, the obser-
ved difference is compared with the critical value (20 limit)
at 5% level of significance. Maximum value of the 20 limit in
our case is .0426. In Table 19, all the differences between
observed estimates corresponding to the effect of store and/or
brand change on the increase or the decrease in purchase size
exceed the critical value of 4.3%. As such, all the effects are
statistically significant.

Note that there is a greater tendency for consumers to
decrease rather than to increase their size of purchase follow-
ing a change in the brand purchased, or the store visited, or
both. In Table 19, if 100 consumers visit the same store and
purchase the same brand, we expect an average of ten consumers

to decrease their size of purchase and thirteen to increase



,

.
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their size of purchase. But if 100 consumers change their

brand or store, or both, we expect an average of twenty-one
consumers to decrease their size of purchase. This is obtained
by taking a simple average of the three estimates for ‘decreasing
purchase size with a brand and/or store change ((20.37 + 17.23 +
24.83)/3 = 20,81); similarly, we expect twenty consumers to
increase their size of purchase.

Comparing the above estimates, the change in brand and/or
store has caused, on the average, an additional eleven house-
wives to decrease the size of their purchase and an additional
seven to increase the size of their purchase. Accordingly, for
every 100 housewives who increase purchase size with a change in
brand and/or store, there are, on the average, 157 (= 11 x 100/7)
who decrease purchase size.

Treating the data resulting from a simple designed experi-
ment, a linear regression model is fitted between the percentage
of housewives increasing or decreasing their purchase size and

the factors of brand change and store change.

The linear additive models are:

PI = o+ B x BC + y x SC
PD = al + el x BC + yl x SC
Where PI = Percentage of people increasing the size
of their purchase
PD = Percentage of people decreasing the size of

their purchase
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1
o and o~ are constants
B and Bl are brand change effects
Yy and Yl are store change effects
BC and SC are the variables that take the values of

'0' and 'l' in the following manner:

BC {l if there is a change in the brand
0 if there is no change in the brand

sc {l if there is a change in the store
0 if there is no change in the store

The regression equations are presented following each of
the product data tables as well as the summary table. (Refer
to Tables 17, 19 and 3.27 to 3.29). Note that from the esti-
mates of B, vy, Bl and yl the following relations are consistently

observed:

This shows that brand change has a more pronounced effect
on the decrease or increase of purchase size than store change.
However, both brand change and store change cause more pecple
to decrease their purchase size than to increase their purchase
size,

The next topic of my discussion is how store switching
affects the store's private lable purchases. Private labels
have limited distribution compared to national brands since
they are available only in their sponsor stores. But private
labels have one thing in common; they have, in general, a price
advantage over national brands, and stores usually allocate

more shelf space and better displays to their own private labels
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than to national brands. With these advantages, it is likely
that a housewife loyal to a store may tend to purchase the store's
private labels, and that a housewife loyal to a private label
may tend to treat all private labels as substitutes regardless
of the store she visits. The next hypothesis deals in detail
with these two propositions.
HYPOTHESIS 5: Loyalty (measured by the re-purchase rate)
to a particular store increases the preference
for the private brands sponsored by the store.
As a corollary, a housewife loyal to a private

brand sponsored by a particular store is
loyal to private labels regardless of store.

Among the three products of my study, only coffee has a
considerable number of strong private labels in the market;
therefore, this hypothesis has been tested with coffee data
only. A store loyalty index has been calculated for each
housewife by computing the fraction of times she has visited
the same store for every pair of consecutive purchases. The
families have been grouped into eleven categories depending on
their store loyalty index, as shown in Table 20.

Three major food chains marketing private labels of coffee
have been selected, and the fraction of coffee purchases made
by each of the family groups in these three stores, as well as
the fraction of their purchases in favor of the private labels
of the three stores, are presented in columns (2) and (3) of
the table respectively. However, only families who purchased
the product on at least ten different occasions over the period
of three years are included in this analysis. Column (1) of

the table gives the total number of purchases made by each
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family group. Grouping into sets of three, as shown in the
table, it is evident that the proportion of private label pur-
chases increased from .135 to .409 as we move in the ascending
order of the loyalty index. Simultaneously, the proportion of
purchases made in the store group (the three food chains) in-
creased from 37% to 55% approximately.

To adjust for the obvious positive association between
store traffic in terms of product purchases made in the store
group, and coffee purchases in favor of their private labels,
the last column indicates the proportion of private label pur-
chases made by the family group relative to the number of total
purchases made in the store group. With the same grouping,
as done earlier, the proportion of private label purchases in-
creased from .365 to .745 as we go from low to high store loyalty
groups. This clearly states that after adjusting for store
traffic figures the proportion of private label purchases in
the stores has a high degree of association with the store loyalty
index; the higher the store loyalty index of a housewife, the
greater is the chance of her purchasing private labels. Looking
at the estimates, private labels enjoy almost twice the propor-
tion of sales from a completely loyal customer than from her
counterpart, after adjusting for differences in the frequency
of store visits. Accordingly, stores have more to gain in their
sale of private labels by promoting the habit of store patron-
age. Thus loyalty of a housewife to a store is positively asso-
ciated with her purchase of private labels in the store.

In the second part of the hypothesis, I am questioning
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the existence of consumer loyalty for private labels; do con-
sumers differentiate the private labels of a product or treat
them on an equal basis? At the outset, it is to be noted that
this type of behavior may be observed by combining any set of
national or regional brands, which is known as a brand-mix
loyalty or loyalty to a group of brands. But one clear dis-
tinction in terms of the distribution is to be kept in mind.
National or regional brands are available in many stores, but
no two private labels are marketed in the same store.

Loyalty to private labels has been studied by calculating
the proportion of housewives who purchased private labels while
visiting the same or different stores in sequences of two and
three purchases; Table 21 presents the probability estimates
for sequences of two purchases and Table 22 for sequences of
three purchases. Stores 1, 2, and 3 in both tables are food
chains in the Chicago area marketing their own private labels of
coffee, along with national and regional brands. A housewife's
purchase of the store's private label of coffee in store 1, 2,
or 3 is denoted by 'l', whereas her purchase of another brand
in that store obviously a national or regional brand, 1s denoted
by '0'. Aggregating over all the housewives who made twoc con-
secutive purchases in one of these stores, the proportion of
housewives who purchased private labels are compared in refer-
ence to the background of their store visits and brand purchases.
If the phenomenon of loyalty to private labels does not exist
in a consumer's mind, the past selection of a private label
should not in any way influence her subsequent selection of a

dif ferent store's private label.
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TABLE 21

RE-PURCHASE RATE OF THE PRIVATE LABELS OF
COFFEE VS, STORE CHANGE

PRODUCT: C l-Purchased the store's private labels
(Coffee) 0-Not purchased the store's private labels
Store Brand Probabllity of a Housewife
Purchase Purchase Purchasing Private Labels
Sequence Sequence of Coffee in the Store
1 A 2 | 3
0 0.152 0.106 | 0,221
(768) (85) | (95)
1
1 0.926 0.424 0.577
(1756) (59) (222)
0 0.432 0.092 0.197
(102) (892) (198)
2
1 0.710 0.727 0.569
(31) (275) (51)
0 | 0.534 0.153 0.128
i (188) (190) (1951)
3
1 l 0.895 0.440 0 840
| (153) (59) (1452)
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TABLE 22

PROBABILITY OF A HOUSEWIFE PURCHASING PRIVATE
LABELS OF COFFEE GIVEN THE HISTORY OF HER PAST
TWO BRAND PURCHASES AND THE CORRESPONDING STORES VISITED

PRODUCT: C l-Purchased the store's private labels
(Coffee) 0-Not purchased the store's private labels
Historical Probablility of a Housewife
Past History Sequence Purchasing Private Labels of
of Stores of Brands Coffee in store
Visited Purchased 1 > 3
00 0.049 0.100 0,136
(510) (20) (22)
(1, 1)
11 0.952 0.263 0 603
(1322) (38) (73)
00 0.306 0.054 0.067
(36) (552) (60)
(2, 2)
11 0.750 0.825 0.455
() (149) (11)
00 0.455 0.152 0.065
(4y) (66) (1347)
(3, 3)
11 0.998 0.550 0.900
(55) (20) (972)
00 0.231 0.043 0.128
(1,2), (2,1) (121) (185) (172)
(2,3), (3,2)
(1,3), (3,1) 11 0.920 0.714 0.791
(138) (35) (153)
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In other words, a housewife's selection of the private
label in store 2 or 3 should be independent of her earlier
brand selection in store 1. However, as shown in Table 20,
about u42.4% and 57.7% of the housewives elected to continue
with the purchase of private labels in stores 2 and 3 respect-
ively, following their purchase of the private label in store
1. Only 10.6% and 22.1% of the housewives chose to purchase
private labels in stores 2 and 3 respectively, following their
purchase of some other brand in store 1. On the average, the
carry-over effect of purchase preference from one private label
to another is around 26%. This figure is obtained by taking
the weighted average of the six estimates for the six possible
cross-store traffic combinations. ((1,2),(1,3),(2,1),(2,3), (3,1),
(3,2)). From the third column of the table, it is seen that
store 1l's private label is relatively stronger than others.
Considerable proportion of consumers purchased store 1l's private
label even though they didn't choose to purchase the private
labels in store 2 or 3 on their previous purchase.

Looking into the sequences of two consecutive purchases,
the existence of carry-over effect in loyalty from cne private
label to another is evident. Table 21 presents findings of
similar effect in sequences of three successive purchases. The
first column of the table refers to the stores visited by the
housewife for her past two purchases. Though the past two store
visits can be classified in nine different combinations, only
repeated purchase visits to the same store have been separately

identified, leaving the six other combinations grouped together
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has been 1ncreased approxim4ately four times. The average
increase 1n the probability (weighted by the sample size) due
to rthe carry-over effect has been arcund 4u4%. The estimares
c¢f the carryoser ettect, as obtained frcem Tables 21 2and 22,
are summarized in Table 23.

This strong carry-over eftect suggests that in certain
segments ¢t the market, housewives feel that one private label
can be substituted f:rr another. In general, private labels
have an advanrtage of price difterential over national brands.
Thus, 1t 1s likely that the observed purchasing behavior could
be due to the housewife's price-consciousness. This 1interen:e
has n>t been pursued turther since the data does nct supply ths

I

D

Price alternatives available to the housewite 1n the stcr
shouid alzo be kept 1n mind that private labels erjoy better
in-store promotl-nal services than national or regicnal brands,

and this ccu:d be another causal factor 1n the cbserved ca-ry-

over eftect. Further research by designed exgerimentati~n 1S
necessary . test these cause and efrect relationships. Tnus
far, we have shcown that a housewrte's loyalty to a stire ia-

U

creases the procbability of her purchasing the store's priva:e
iabels, and that a housewife's loyalty tc cne private labei

prsitively 1ntluences her decision to a substantial degree rc

i

Furchasze private labels 1n a different store.

At the mi:rn level we have been ccnsidering the consumer's
many 4vallable alternatives in deciding among different brands,

stores, and product sizes. Thus far, the discussicn has center-

ed arcund topics such as: (1) the effect of store switching
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TASBLE 23

MEASURE OF THE CARKY-COVER EFFECT 1IN FURCHASIHNG
THE FRIVATE [ARBELS OF COFFEE
rrcbability of purchasing
orivate =zbels while visiting
3 stire cther than S.
4
Furchazse Histcory . ) . , e 1i -
’ Figures in parentheses indica

the sample size f.r Lorresgcn-
ding pr.bability estimates.

Fur:-hzsed the national or

regional brand in Store S 0.26 858

on the previoug purchase

ScCcasicn

Furchased the gprivate

lebel 1n 3nore 51 ¢n tne 0.ou 05

rrevicus purchasé cccasicon

Furchased naticna. or

regl.nal brands 1n Stlre 0.c0 Cobd

S, .n Lhe tWo previ_us

car:.hase asionsg

Furnased the pri-ate

lake:s in Stoure 3. un the 0.64 200

tw. previ.ug pur-hase




104

on brand choice; (2) the loyalty of a housewife to a particular
store and its effects on her purchase of private labels; and
(3) the effect of store or brand change on the si1ze of her pur-
chase, et cetera. Although these findings are of considerable
1mportance to the manufazturer, helping him to understand con-
sumer buying behavior and toc develop suitabie marketing strate-
gies, ofren the manufacturer initiates price promoticns on huis
brand, either to meet the competitor's actions or to encourage
an increase in the sales of his brand. A ccnsiderable amount
cof price activity 1s common in the market for frequently pur-
chased consumer goods, 1nitiated either by the manufacturer

or the retailer. The assumption underlying price activity is
that a housewife kncws the price of a product because of her
frequent purchases, and so any reduction in price should attracrt
a greater volume ©f sales Since this seems logical, 1t 1s
interesting t¢ explore the over-all market share variation as
affected by prices ocver time. We shall alsc study the :inter-
acticn bevween brand and store at an aggregate market share

S5 15

[

level, after suitably adjusting tor price variation. Th
an extension cf our second hypothesis that store switching or

housewli.es 1ncreases brand switching.

HYPOTHESIS 6: St~re-brand interactlion is statistically sig-
nificant after eliminating the effect of
prize. As a corcllary, the effect of price

on the market share 1s significant and the
interaction between brand and stcre cannot
be explained by any linear functicn of the
correspending price difference.

In the 1deal situation of a housewite purchasing the same

brand in whatever store she visits, there would be no inter-
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action between brand and store. It is assumed here that
the over-all distribution of consumers shopping in different
stores remains more or less the same in terms of their prefer-
ences for brands. Under this assumpticn and the i1deal situa-
tions, a brand will maintain the same market share 1in each
of the stores, and so the differences between twos brand shares
over all the stores remains the same; hence, no interacticn
between the brand and the store. Testing the interaction be-
tween brand and store would be difficult in real situations
due tc existing distribution differences; all brands are not
available in all the stores. Therefore, four major brands of
each product and ten stores that carry all these brands (as
evidenced by actual purchases) were selected for the study.

For each month, the market share and the average price
of each of the four brands in each of the ten stores are cail-
culated. The price differential of the brands is one of rthe
important external variables that affects the market share of
the brand. In many situaticns 1t may be impracticabie or un-
econocmical to keer ccnstant all the other variables that affect
the market share cf a brand in a store; for example, the effecr
of variation 1n price levels is confounded i1in the observed
differences in market shares. By measuring these extraneous
variables or concocmitant variables 1n statistical analysis, it
1s ponssible to adjust tor their variations by the technique cof
Analysis of Covariance.

The price ~f the brand has been treated as the ccnzomitant

variable .n performing the Analysis of Covariance. A detailed
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description of the technique is presented in Appendix V.
Analysis of Covariance is done twice for each product, by
calculating the market share of the brand first by the pro-

portionate number of purchases and second by the proportionate

volume of sales. In all, the analysis has been repeated six
times for the three products. Each analysis is presented in
sets of four tables. For the purposes of illustration, ocne

set of tables in connection with the analysis of product A is
presented below. (Refer to Tables 24 to 27). The first table
(Table 24) tabulates the sums of products and the sums of
squares (estimates of variation and the corresponding source
of variation) for the market share variable (Y) and the con-
comitant variable, price (X). The second table (Table 25) 1is
a part of the Analysis of Covariance for testing the null hy-
pothesis that there is no interaction between the brand and
the store after adjusting for the effect of price variation.
The third table (Table 26) similarly tests the null hypothesis
that the observed interaction (store x brand) is explained by
a linear function of the corresponding price difference. The
last table (Table 27) tests the null hypothesis that price has
no over-all effect on the market share of the brand. All these
hypotheses have been tested for their significance at both 5%
and 1% levels. Two asterisks in the F-ratio column of a table
indicates that the corresponding hypothesis has been rejected
at the 1% level. A single asterisk indicates the rejection of
the hypothesis at the 5% level. No asterisk means that the

corresponding hypothesis has been accepted. The complete set
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TABLE 24
SUMS OF PRODUCTS AND SUMS OF SQUARES
Product A
(Paper Product) No. of Brands 4
No. of Stores 10
No. of Periods 36

Y.+t Market Share of Brand i in Store j and Period k
1Jk ;
as determined by number of purchases.

Xijk: Average Price of Brand i in Store j and Period k.

Source of Degrees Sums of Sums of Sums of Regression

Variation of Squares Products Squares Coefficient
Freedom (y2%) (xy) (x?)

Between

Brands 3 91.353 -0.261 0.033 -7.903

Between

Stores 9 2 785 0.901 0.945 0.954

Between

Periods 35 1.309 0.562 0.573 0.981

Brand x

Store

Inter-

action 27 9.135 0.073 0,107 0.683

Brand x

Perod

Inter-

action 105 11.453 -0.125 0.115 -1.086

Store X

Period

Inter-

action 315 7.879 3.333 5.156 0.646

Error 945 82,518 0.252 1.082 0.233

Total 1439 206.433 4.736 8.012 0.591
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of tables are presented in Appendix III. (Refer to Tables
3.30 to 3.53). The summary of the results is given in Table
28. For the sake of convenience, let the hypotheses be identi-

fied by their numerical numbers.

Hypothesis 1: There is no interaction between the brand
and the store after eliminating the effect
of price variation.

Hypothesis 2: Brand-store interaction can be explained
by a linear function of the corresponding
price difference

Hypothesis 3: Price has no over-all effect on the market
share of the brand.

In all six cases, the three hypotheses have been rejected
at the 1% level, except in the case of product A where the
third hypothesis has been accepted; price does not seem to have
any significant effect on the market share of the brand in the
paper product market.

The rejection of the first two hypotheses in all the
cases implies the existence of significant interaction between
store and brand; also, this interaction is not explainable by
any linear function of the price. In marketing terminology,
brand-store interaction can be regarded as sales vs. promotion
and distribution interaction. The differences in the market
shares of the brands in different stores could be due to the
differences in price and promotional environment. Promotional
environment includes display, in-store promotional services,
number of faces on the shelf, and special displays. From the
rejection of the second hypothesis, brand-store interaction 1is

not explainable by any linear function of the price differences.
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TABLE 28

RESULTS OF THE ANALYSIS OF COVARIANCE

T
Market share

|

determined ' Ref. '
Product by ‘Tables| Hypothesis 1 Hypothesis 2}Hypothesis 3
A Number of 3.30-{Rejected(*¥) Rejected(**)!Accepted
purchases 3.33 :
Volume of 3.34-| Rejected(**) Rejected(*¥*)i Accepted
purchases 3.37 i
B Number of 3.38-|Rejected(**) Rejected(**)| Rejected(*#*)
purchases 3.41 i
Volume of 3.42-| Rejected(**) Rejected(** | Rejected(¥*¥)
purchases 3.45
w |
| |
C Number of 3.46-| Rejected(**) Rejected(*¥) Rejected(¥*¥)
purchases 3.49 ! !
Volume of 3.50-| Rejected(¥¥) Rejected(¥*) Rejected(¥*¥)
purchases 3.53 l !

!
|

i —




111

As such, much of the interaction is caused by the differences
in promotional environments of the brands over stores. Such
interaction implies that the manufacturer is losing more sales
in one store than in another. Though this is expected of any
brand, consistent loss of sales in one store over another is
hardly a matter to be overlooked. Further research 1s nece-
ssary to establish thé causal factors behind this phenomena.

The significance of the third hypothesis once again
reinforces the importance of price in the purchase of con-
sumer goods. However, price seems to be an insignificant factor
(within the observed range) in the purchase of product A. For
the other two products, price variation significantly affected
market share distribution.

Extending the hypothesis of store-brand interaction fur-
ther, the significance of the interaction means that differences
in market shares of two brands cver different stores could not
have arisen due to sampling disturbances. In other words,
difterent stcres eXhibit different propensities for the sale
of brands. Propensity signifies that each store has a certain
sales parameter for each brand (a number between zero and cne)
depending on factors such as the availability of the brand in
the store and the relative effectiveness of the promotional
environment of the brand in the store. For example, the para-
meter of brand A in a store is '0' if brand A is not available
in the store and 'l' 1f the store carries only brand A. It is
very likely that the magnitude of these parameters of brands in

a store are altering the probability of a housewife purchasing
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a given brand while visiting the store.

Surpose a housewife has an apriori probability '

p' of
purchasing brand A. Let there be two stores Sl and 82 with
sales parameters for brand A as q; and 9, As yet, there is
no mention of any procedural outline of how to measure q, and

q,- Assuming q, to be greater than 95 the housewife may have

a higher probability of purchasing brand A while visiting store

Sl than she has of purchasing brand A in store 82. On the
average, stcre Sl will have a higher percentage of sales of brand
A than store 82. This is precisely what has been observed

through the significance of store and brand share interaction.
The theoretical construction developed above resembles the sug-
gested dynamic inference model by Howard. The change 1in the
probability of a housewife purchasing a particular brand may be
caused by another stcchastic process, her store shopping behavior.
The magnitude of the change in probability (positive or negative)
is likely to be a function of the sales parameter of the brand
in the store and her probabilities of visiting different stores.
Hcwever, more research 1s needed to relate the physical and
promotional aspects of the brand 1in the store to the change in
the probabitity of purchasing the brand 1n the store.
Summary

Thus far, varicus hypotheses pertaining to the buying be-
havior of a housewife bcth at Micro and Macro levels are tested
and at this stage a brief summary of my findings appears to be
in crder.

Concerning the store selection process of a housewife,
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I observed significant bias cn the part of the consumer in
the selection cf a store for purchase of a product. The exist-
ence of bias toward store 1s not typical of any major food
chain or drug chain, but observed for various types of outlet:
independent drug stores; independent food stores; and discount
stores. Accordingly, the following two hypotheses are accepted.
(1) A housewife exhibits strong bias in the selecticn of a

store for purchase of any product. (a) The more recent

her purchase experience in a particular store, and (b)

the more frequent her visits to the store, the more

likely she 1s to repurchase the product in that stcre.

(2) As a corollary, consumers exhibit bias in the selection

of the typeof retaii outlet (drug store, food store,

discount store, etc.) in which they would like to shop

for a product.

In analyzing the purchase sequences of different products
with respect tc store shopping, I observed the historical
weighting of past purchases in a store or type of outlet affect-
ing the probability of repurchasing in the store or the type of
outlet respectively. This is similar to what has been cbserved
by Kuehn in ccnsumer's brand choice, which led to> my next two
hypotheses, the effect of bias 1n store selection on brand
purchase and the size of purchase.

The analysis of the conditional probabilities of purchasing
a particular brand given the past history of brand purchases
and the corresponding stores visited, repeated for different
brands of products consistently suggested that store change
increases the probability of brand change. The probability

estimates are obtained by aggregating the sequences of two,

three and four purchases over individual consumers and time.
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At a lesser detail, sequences of two purchases are analyzed to
note that housewife's decision regarding the size of purchase
is significantly affected by the change in her brand choice
and/or store choice. A simple linear additive model is fitted
to predict the effect of brand or store change on the percent-
age of consumers changing the size of their purchase. Thus,
the two hypotheses about interaction of brand and stcre are
accepted.
(3) Store switching increases brand switching; the more a

housewife changes stores, the more she changes the

brand she purchases.

(4) Consumers change the size of their purchase as they

change the store or brand; in general, they decrease

rather than increase the size of their purchase with

a change in store cr brand.

At this point, the study took a special look at the problem
of consumer's preference fcr private labels and how the loyalty
to store affects her preference. Defining the store loyalty
index of a housewife by the repurchase rate, it is cbserved
that the loyalty cf a housewife to a store 1s positively asso-
ciated with the proportion of her private label purchases, and
that consumers show a substantial degree of carry-over effect in
their purchase of private labels, which led to the acceptance
of the following hypothesis.

(5) Loyalty tc a particular store increases the preference

for the private brands sponsored by a store. Also a

housewife loyal to a private brand sponsored by a

particular store is loyal to private labels regardless

of store.

The hypothesis of store-brand interaction is extended to

macro level by performing the analysis of covariance on monthly
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market share data and the significance of the interaction

after adjusting for the effect of price variation is establi-

shed. In addition, the store-brand interaction is not explain-
able by any linear function of the corresponding price differ-
ence, though price variation has significant effect on the
market share variation of a brand. The results support the
fact that the place of purchase (store) 1s a major factor
acting as an intervening variable in executing consumer's
brand preferences. Accordingly, the hypothesis given below

is accepted.

(6) Store-brand interaction is statistically significant
after eliminating the effect of price. As a corollary,
the effect of price on the market share is significant
and the interaction between brand and store cannot be

explained by any linear function of the corresponding
price difference.



CHAPTER V

CONCLUSIONS AND MODELLING IMPLICATIONS

The material in the following pages focuses on three
points: (1) critical review of the basic assumptions under-
lying existing models of brand choicej; (2) the significance
of the study in building realistic models of brand choice;
and (3) some tentative formulations for extending the exist-
ing models. The author intends to pursue these suggestions
in greater detail in his future research.

Conclusions

The exhibition of strong bias by a housewife in the
selection of a store, and the significant effect of store
switching on the repurchase rate of a brand suggest that her
brand purchase behavior is different in different stores.
Accordingly, consumer's probability of purchasing a brand is
not only affected by her past experience with the brand, but
also by her selection of the store at the time of purchase.
However, the existing models of brand choice ignored the eifect
of the store by describing a constmer's brand choice as a
function of her past history of brand purchases. Evidence is
sparse in the literature, where these models have incorporated

any other marketing variables. 1In view of the above findings,

116
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it is deemed necessary that realistic models of brand pur-
chase should incorporate the place of purchase (store) as a
variable.

The two major components of store effect on brand purchase
are: (1) the availability of a brand in the storej; and (2)
the promotional environment of the brand in the store. These
components are reflections of the promotion and distribution
policies of both the manufacturer and retailer. The effects
of these factors can be partly controlled by both the channel
members. These two factors along with the store patronage
habits of a consumer restrict the exercise of complete freedom
in brand choice by a housewife. Specifically, the nature of
these constraints differ from housewife to housewife depending
on the nature of stores she visits, distribution of the product,
et cetera. The assumptions of any brand choice model should
reflect the nature of these variations in consumer behavior,
rather than act under a simplified assumption that all consumers
behave in the same manner.

The extension of the store-brand interaction hypothesis
at macro level once again reinforces the finding that store is
a major intervening variable in executing consumer's preference
for a brand. The collateral finding that price does not explain
the observed interaction suggests that much of the interaction
is due to the differences in the promotional environment of the
brand among the stores. Non-availability of a brand is not a
factor in this study as the analysis 1is restricted to the major

national brands of a product that are available in all the
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stores. The identification of the stores where the brand
is losing the sales may help the manufacturer in understand-
ing the causal phenomena of store-brand interaction.

An important variable of consumer's purch..+ decision,
the size of purchase, is found to be significantly ffected
by the consumer's store selection and brand choic-. The size
of purchase has implications to building models of brand
choice as it could affect the time lapse between purchases
which is claimed to be related to the repurchase rate of a
brand (Kuehn, 1964). The next step in extending the models of
brand choice is to incorporate the continuous nature of time.
However, in this study, the size of purchase is studied in
lesser detail, and time lapse between purchases is not con-
sidered.

Another significant aspect of the study is regarding the
consumer's purchase preference for private labels. The dis-
cussion of this subject is deferred to a later section of the
chapter.

Modelling implications

Bernoulli models

In a Bernoulli model the assumption is that a consumer
has a constant probability of purchasing a brand. Frank has
observed in his findings that a housewife's probability of
purchasing a brand is not constant and changes over time. A
number of factors can be listed that are likely to contribute
to this change in probability, such as new purchase experien-

ces, distribution differences, and constant exposure to the
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competing promotional influences of the brands. It would be
difficult to find a market situation in which these external
influences are not present in order to measure the effect of
these variables on the change in the probability of consumer's
brand purchase. However, it can be reasonably assumed that a
housewife who successively visits the same store for purchase
of a product encounters the same promotional environment of
the brands in the store. Also distribution differences will
not affect her except for possible stock-outs. Let us see
under these conditions, whether a simple Bernoulli model can
describe the purchase behavior of a housewife who visits suc-
cessively the same store. In other words, the null hypothesis
states that a housewife has a constant probability of pur-
chasing a brand as long as she visits the same store. In a
Bernoulli model the probabilities of purchasing brand 1 depend
only on the number of purchases of brand 1 in the past purchase
history, but not on when they occurred in the sequence. In
other words, there should not be any historical weighting of
past purchases affecting the probability of purchasing the
brand subsequently, a lack of recency effect in brand purchases.
Under the null hypothesis, a simple Bernoulli model should
describe the purchase data of consumers visiting the same store
successively. The part of the independent brand analysis per-
formed earlier (sequences of three and four purchases) corres-
ponding to the store backgrounds SS or SSS form the data base
to test the null hypothesis. Table 29 lists the conditional

probability estimates of the ten different brands given the
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TABLE 29

PROBABILITY OF PURCHASING THE BRAND VS. THE HISTORICAL

SEQUENCE OF PAST TWO BRANL PURCHASES

rand
A A B B B B
Sequence 1 2 B 2 3 4
10 0.481 [0.381 [0.352 |0.397 |0.358 | 0.305
(104) |(102) | (165) | (179) | (171) | (128)
01 0.567 |0.390 [ 0.409 [0.436 | 0.4130.338
(90) (95) | (159) | (202) | (167) | (133)
TABLE 29 (Continued)
Irrespective
rand of the Brand
Purchase Cq Cs C3 Cy (Over-all)
Sequence
10 0.357 [0.312 [0.217 |0.236 0.322
(760) | (4h2) | (300) | (415) (5766)
01 0.375 |0.323 |1 0.307 [0.224 0.350
(738) |(434) | (306) | (428) (2752)
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information on the historical sequence of the past two
purchasess corresponding to the store background SS (visit-
ing the same store three times). Similar figures are given
in Table 30 for sequences of four purchases, corresponding to
the store background SSS.

Under the null hypothesis, the probability estimates do

not show any effect of the recency of brand purchase.

Thus: n(ol1) = nm(1o0) (1)
n(ool) = n(ol1o0) = n(100) (2)
N(o11) = Mnm(10l1) = n(110)

where N(abc) 1ndicates the probability of purchasing
brand 1 corresponding to the past purchase sequence given by
abec.

However, if the recency effect of the brand purchase
(historical weighting of past purchases) is present, we expect

nm(o1l) > n(1o) (3)

m(ool) > N(010) » H(lOO)g ()

M¢o11) > M(l0l) > I(110)
In nine out of the ten cases (refer to Table 29), the

observed estimates are consistent with the relation given in
(3), nm(ol) > nm(10), suggesting the effect of the recency of
brand purchase in sequences of three purchases. In seven out
of the twenty cases corresponding to sequences of four pur-
chases (Refer to Table 30), the observed estimates are con-
sistent with the set of equations given in (4). The signifi-
cance of the hypothesis in this case is tested on the following
lines.

Even under the null hypothesis, the conditional proba-
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TABLE 30

PROBABILITY OF PURCHASING THE BRANC VS. THE HISTORICAL

SEQUENCE OF PAST THREE BRAND PURCHASES

Brand
Purchase =

_Seauence M| A1 | A 2 B2 53 By
100 0.378 |0.372 |0.164 |0.324 |0.182 [0.119
(3T.) (43 (173) (74) (77) (59)

010 0.478 [0.308 | 0.219 [0.338 [0.187 | 0.269
(23) (39) (64) (80) (64) (56)

001 0.393 |0.309 | 0.295 [0.361 |0.365 |0.328
(28) (42) (61) 97) (74) (64)

110 0.595 [0.464 | 0.511 |0.490 |0.510 | 0.387
(42) (28) (45) (51 (49) (31)

101 0.667 |0.438 [0.683 [0.652 |0.500 |0.365
(36) (16) (41) (46) (42) (23)

011 0.562 |0.372 | 0.468 [0.750 [0.478 |0.455
(32) (24) ; (47) (60) (46) (33)

R TABLE 30 (Continued)

Brand Irrespective
BieRas of the brand
Sequence cl C2 C3 CU (Oyer-ail)

100 0.269 | 0.243 [0.124 |0.170 0.232
(390) | (251) | (185) | (247) (1436)
010 0.271]0.273 | 0.145 [0.244 | 04253
(365) | (242) | (165) | (246) (1344)
001 0.270 [ 0.270 [ 0.258 | 0.203 0.275
(397) | (237) | (186) | (246) (1432)
110 0.523 | 0.459 | 0.370 |0.293 0.463
Iv t2n8) [ C1e2) (81) (82) (749)
101 } 0.560 | 0.481]0.519 |0.238 0.509
(209) | (108) (52) (84) (657)
011 ! 0.553 | 0.482 [ 0.u49 [0.419 0.513
bo(217) | (114) (78) (74) (725)

|
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bility estimates may follow a pattern consistent with the
set of relations given in (4) due to sampling fluctuations,
suggesting an effect of the recency of brand purchase. The
probability that the observed set of estimates corresponding
to a brand may form a pattern consistent with either one of
the relations given in (%) is 1/6 because the six possible
permutations are equally likely under the null hypothesis.
But in seven out of the twenty triplets, the observed esti-
mates follow a pattern consistent with either of the relations
given in (4). Accordingly, a simple binomial test of propor-
tions with r = 7, n = 20, and T = 1/6 is valid here.

From the tables of the binomial probabilities:

P(ri7/n = 20, T = 1/6) = 0.0u

Thus the hypothesis is rejected at the 5% level, suggesting an
effect of the recency of brand purchase. However, the magni-
tude of this effect appears to be very small. The aggregation
of the consumer's purchasing in different stores may contribute
to the over-estimation of the recency effect of brand purchase.

Though the purchase data confirm the tendency consistant
with the following relations, the differences are statistically
insignificant.

n(o1) > Im(10)

nN(o001) > N(010) > Mm(100)
m(o1l) > m(101) > N(110)

The maximum value of the standard error of the difference
between any two proportional estimates Py and P, is given below

for various sample sizes.
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Standard error of (pl-pz) = = + =
1 2
< i (l. +1’. ) = £ if n = n = n
— 4 'n, n 2n 1 2
1 72
Standard error of
Sample Size Py ~ P2(°) 20 limit (5% level)
50 0.100 0.200
75 0.082 0.164
100 0.071 0.1u42
200 0.050 0.100
300 0.0u41 0.082
400 0.035 0.070
500 0.031 0.062

Testing for the significance of the differences in the
probability estimates, only in seven out of the seventy possible

comparisons the findings show a substantial effect of the re-

cency of brand purchase. The seven cases are:

I(o1) > m(10) ———C3 m(o11) » m(110) B2
nm(oo1l) »> H(lOO)———C3 m(oo1) > m(010) B3
n(oo1ir) - H(OlO)—-—-—-C3 m(eoo1) > n(100) Bu
n(o1i1) > H(lOl)———Cu

Thus, the recency effect of brand purchase in the purchase
history is very small, when the consumer visits the same store
successively for the purchase of a product. Accordingly, a
simple Bernoulli model reasonably approximates the purchase
behavior of a housewife in a particular store. This throws
some serious doubts on what causes the apparent learning effect
observed by Kuehn in brand choice. If the increase in the
probability of buying a brand is completely due to past pur-
chases in favor of the brand, then such learning should be more

pronounced while visiting the same store since the external
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influences would be relatively less time-variant. However,
1t is to be noted that the linear learning model has the
recency effect built into the model. Detailed analysis of
purchase data by the store may highlight some of the under-
lying aspects of the consumer's brand choice, and the inter-
action with the choice of the étore and external environment.

Markov models

Defining the state of the system by the brand purchased,
the consumer's brand choice has often been described by a
Markov process. In a K-brand market, a first order stationary

Markov process is described by the transition matrix given

below:
;\ Final
™S._ State
Initial ~ 1 2 . j . K
State ‘
! P11 Pio Pk
2 P21 P22 Pak
i pij
K Piri P2 : ‘ ' Py
Pij ° {b(n)=3lb(n—l)=1}
b(n) indicating the brand purchased in the nth
state.

In a stationary Markov process, transition probabilities
(pij) are independent of time. Much of the published work

made this assumption and the additional assumption that the



126

that the transitionmatrix (P) 1s the same for all individuals.
Hcwever, the bias of consumer toward a store, the interaction
between store choice and brand purchase, and the variation
in the distribution of brands make these assumptions untenable.
So,a realistic attempt to describe the brand choice as a
Markov process should not only incorporate the place of pur-
chase (store), but should also assume a distribution of transi-
tion probabilities in the market.

A simple way of incorporating the effect of the place
of purchase into the model is through conditional probabilities.

indicate the probability that the purchase of

Let qij.ah

brand j in store h follows the purchase of brand i in store a,
in a K-brand and R-store market for a product.
With my earlier notation of b(n) and s(n) indicating

th .
brand and store selected for n purchase respectively, we

have
{ _ - . RS
qij.ah Es(n)-h, b(n)=j|s(n-1):=a, b(n-1)=1 /.
i, 3 = 1, 2, «.., K
a, h =1, 2, » R

Defining the state of the system by the combination of
brand purchased and store visited, we can describe the brand
choice by a Markov process whose transition matrix 'Q' is of
the order of KR. The transition probabilities (qij.ah) can
be estimated by observing the fraction of times a housewife
has purchased brand j in store h following her purchase of

brand 1 in store a. The general form of the transition matrix

(Q) is given in the following page.
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Transition Matrix (Q)

\\$inal

Initia

state (1,1) (1,R) (2,1) (2,R) (k,1) . (K,R)
(1,1) 911,11 * 911.1R 912011 0 Y12.1r ¢ 91k.11 0 d1k.1R
(1,R) 911.r1 © %11.rR %12.R1 © 912.RR ° 91K.R1 ° F1K.RR
(2,1) 921.11 © %21.1r %22.11 ¢ %22.1r ¢ %2k.11 0 f2K.1R
(2,R) 191 .r1 * %21.8R 922.R1 * 922.8RR ° 92Kk.R1 ° 92K.RR
(K, 1) %qu.ll 9%1.1R k2,11 k2.1r ¢ %kk.11 0 9KKL.IR
|
i
(K,R) 9k1.R1 © 9K1.RR %k2.R1 ° %k2.RR ° 9KkK.R1 ° %KK.RR

Knowledge of consumer's brand purchases and the correspond-

ing store visits enable us to estimate the transition probabili-

ties. The large number of transitions can be reduced by

grouping in any particular fashion without doing undue violence

to the model and can be used to pre-test different distribu-

tion strategies.
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Aggregating over all the stores, we have:

{b(n)=j b(n-1)=i}
R R
.;E: E: {b(n)zj,s(n)=h b(n-l)=i,s(n-l)=a§{s(n)=h,s(n-l)=a}
a=1 h=1
i.e RE
P; ; =§: E: qij.ahi s(n)=h, s(n-l)=a}
a=1h=1

We shall assume that the transition probabilities
(q;. ah) while switching stores (h # a) are inderendent of

the store selected.

qi].ahzqij.D for all a # h, 1 < a, h <R

Then,

Let us make another simplification by assuming that the
transition probabilities (qlj ah) while visiting the same store
(a = h) are independent of the store.

for all a = h, 1 < a, h < R,

Then, 9i5.an"%9.53 < <

Accordingly, we have:

R
q. . {s(n)=h, s(n-1) = h}
1j.ah ¢ ?
h=

1 R
E: E: qu ah<s(n) h, S(n-l):a}

a=1l h=1
h#a

: qij.Si fs(n)=n, s(n-1)=n}

1ij.0 Z Z {s()=n, s(n-1)=af

a=l h=1
h7a
With our earlier notation of
} qij.Sgoz‘r qij.DiD} 'S' and 'D' for store shopping

i.e., P = QS{SS+Qd§D£ wvhere Qs and Qd are the transition

matrices correspouding to visiting the same store (S) or differ-
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ent store (D) respectively.
For example, we have in the case of brand Cl:
Q. = [0.90 o.léJ Q. - [0.81 o.19]
s 0.27 0.73 d 0.u43 0.57
{s{ = 0.63 {p} = 0.37
where the two states of the system 1 and 2 are defined by
the purchase of some other brand and brand Cl respectively.
Multiplying the corresponding probabilities, the first

order transition matrix without taking into consideration

the store of purchase will be:

- ] {

P = q_{si+ o fp’
i 0.90 0.10 0.87 0.13
= 0.83 [0.27 0.73J+ 0.37 Lo.us o.57]

[0.87 0.13]
0.33 0.67

The model suggested earlier can be further extended by
assuming a distribution of Qs and Qd over the individuals in
the market or even further by assuming a joint distribution
of QS and {sf as well as Qd and fo. Such a model would have
taken into consideration the strong bias exhibited by the
consumer in the selection of a store as well as the effect of
her store switching on the brand purchase. This would allow
us to bring into the model explicitly the effect of distribu-
tion.

Learningrmodels

With the passage of time, a housewife purchases and uses
different brands of the same product and according to the
learning model the probability of her purchasing a brand is

changed every time she makes a purchase decision. In the
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model, the change in the probability of purchasing a brand
either by purchasing or rejecting the brand on a particular
occasion, depends on the apriori probability of purchasing
the brand and the slope (l-g) of the purchase and rejection
operators.
With our notation, the equations of the model are:

{b(n)=j|b(n-l)si§: D.
‘ .

1]
. g, + (l-g) I_(n-1) if i = 3
pij gL§ + (1l-g) H§(n-l) 1f 1% 3

Where %(n-l) is the probability of purchasing brand j
prior to consumer's n—lth purchase.

The graphical presentation of the model is given below:

T.(n-1) U, 1
3 3

]

The formulation of the learning model ignores the effect

of the differences in the promotional policies of the retail

outlets and the differences in the availability of brands.
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Thus, the change 1n the probability caused by purchasing or
rejecting the brand on a particular occasion is assumed to

be independent c¢f the store selected. A housewife with a
positive probability of purchasing a particular brand (accord-
ing to the model) obviously cannot purchase the brand if she
makes her purchase in a store where the brand is not available.
Similarly, visiting a store that de-emphasizes a particular
brand will have some negative effect on the consumer's proba-
bility of purchasing that brand.

In other words, the preference developed by a housewife
to a particular brand due to her past usage of the brand is
likely to be mcdified by the stcre environment of the brand
in her subsequent purchase. This can be conceived as a two-

step process in the brand choilce as shown below:

Past experience with | Consumer's prefer- |
! the usage of the brand|” |ence for the brand|

Promotional en-

Avéiiablllty \; vironment of the
| cf the brand brand 1in the store
B A pPrdal s re

i \\S\\\\ ///ég‘

| Store environment
i of the brand

N
Brandw'} Consumer's probabifzgyw*’
| _choice |~ S | of purchasing the brand l

The store cf purchase acts as an 1intermediate variable
between the consumer's preference for a brand and the execution
of her preference in terms of a purchase probability. In the
1deal case where all stores are identical in terms of their

distribution and prcmotion of the brands of a certain product
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we assume that the preferences of a consumer and her purchase
probabiiities will be the same.

We shall also assume that changes in the preference of
a consumer for a particular brand are described by a linear
learning model. The preference for a brand is measured by
a number in the closed interval (0,1) and it is assumed rthat
preference for a brand increases with the purchase of the brand
and decreases with the purchase of some other brand on any
purchase occasion.

Let Mj(n) denote the consumer's preference for brand j
prior to her nth purchase and %(n) the probability of her
purchasing brand 3 for her nth purchase. Assume a K-brand

and R-store market for the product.

ng + (l-g)

b ng + (1-g)

U 1
The distinction between a housewife's %reference for a brand,

and her probability of purchasing the brand should be noted.

We make an assumption here that preference for a brand is
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affected only by her usage of the brand. However, probability
cf purchasing a brand is affected by her preference for the
brand as well as the marketing environment of the brand in

the store.

If the consumer has purchased brand j on her nth rur-
chase, her preference for brand ] on her subsequent purchase
1s given by:

M]j(n+l) = gUJ+(l—g)MJ(n) 1<3<K

If the consumer has purchased brand 'i' on her nth pur-

chase, her preference for brand j on her subsequent purchase is
M (n+l) = gL.+(l-g)M.(n) 1l<jz1<K
13 g 3 g 3 JFLe

Let HJh(n) indicate the probability of a housewife pur-

chasing brand j on her nth purchase if she visits store h.
Assuming a linear relationship between H]h(n) and Mj(n),

we can write:

(n) = @ +B M (n)
Tin Jh 3h )
where o and BJ are the parameters cf brand j 1n store h.

1h h

They reflect the distribution and the relative effectiveness
cf the promotion cf brand j in store h. Indicating by s(n)
.. . th
the store visited by the consumer for her n purchase, we have

the relation:

(1)

N~

R
I'd
I = Z a B8 ] 4 =
J(n) ‘ [ Jh+ JhMj(n)J(S(n) h
=1

Assuming that the product (one or another c¢f the K brands)
is avaiiable 1n each of the R stores, we have the following

cecnstraints in the system of equations:
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E: IHh(n) =1 h = 1, 2, ..., R
J:l n = 1, 2, .

K
}: Mj(n) =1 Doz ol, 2, ...
1:1

Oi“jh(“)il for all 3, h and n

Thus, O<a _+B8 M. (n)<l for all M.(n) (2)
— b 3h3 = ]
and 1=3<Kj; 1<h<R
and O:Mj(n)il for all j and n
Since equation (2) holds for all values of Mj(n), it should

hecld for MJ(n) = 0 and Mj(n) =1

Thus, we get: Oiajh:l, and Oiajh+83h:l

It follows then,

OimJ <l3 0<B_, <l j =1, 2,

We have,

K K
5 T, (n E; Loy +8 M (n)]
] K

=1
a. 5‘8 M (n) — (3)
LN 571
Equation (3) holds for ail vd. ues of MJ(n). Let us take

two arbitrary vectors given below:
M (n)=1, M](n):O for j#1]

[Mz(n):l, Mj(n)=0 for j#2]
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Substituting these two 1n (3) we get:

K
Zajh+slh : Zajh *fon
j=1 j=1
in T Bon

Extending the same argument with other arbitrary vectors,

i.e. B

it can be verified that:

1, 2, ..., R

"

Blh : B2h S . s BKh = Bh h

It follows then

K K
I ( B
}: 3h(n) E: [a3h+BhMj(n)]
1-=1 j=1
K
: Za +B}EM (n)
K
= Zajh*Bh =1
1=1
K
a = —B
Therefore, ?;l 1h 1 h

The linear transformation can be written as:

Il -08 -B =z
Jh(n) 1h h+(l h)M](n) ] 1, 2, ..., K
h =1, 2, , R
K n = 1, 2,
where E:a =1 for all h.
jh

]
In a K-brand market there are K parameters to be estimated

in each store. A hypothetical example of a two-brand market

is given pelow-

Let the values of Ml(n) be 0.65 and 0.90 respectively for

two grcups of consumers and the corresponding values of Hl(n)
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in store 1 be 0.55 and 0.70.

We have:

0.70

o..B

11 + (l-Bl) 0.90

1

B, ¢+ (l-Bl) 0.65

0.55 a8,

"
(@]
=
o

Solving the equations:®;; = 0.40; 8,
Writing the equations for brand 2, we get

= 0.60; B

"
o
o
o

%1 1

The parameters of the system in store 1 are:

= 0.40; = 0.603; B, = 0.40.

1
= 1.00

%11 ®o1

Note that all + a2l

The principle of least squares can be used to find the best

possible estimates of Bh and (o ceey akh) subject to

1h> %on°
the probability constraints in the model.

A flow diagram of the model on the following page is
discussed here.

The diagram lists the inter-relationships between two
consecutive purchases. A consumer starts with an apriori
preference of M](n—l)for brand j. The apriori preference
for her.nth rurchase will be ij(n) if she purchases brand
j cr Mij(n) if she purchases some other brand in her n-lth
purchase. This will become the apriori preference for her
nth purchase, Mj(n)A The consumer has to visit one of the
available stores 1, 2, ... , R for her nth purchase. If she
purchases in store h, where ajh and Bh are the parameters,
her probability of purchasing brand j is given by:

Hjh(n) = ajh8h+(l-8h)Mj(n)

The housewife makes the purchase of brand j on her nth
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purchase with a probability of Hjh(n), and some other brand
with the probability of (l-ﬂjh(n)). The final brand selection
along with M](n) will affect her apriori preference for brand
] on her n + 15t purchase.

Equation (1) gives

N

Hj(n) [a]hBhr(l—Bh)Mj(n)]gs(n):hf
h=1
R R
: E: E: [ajhsh+(1—sh)mj(n)]§s<n)=h, s(n-1) = af
h=1 a=1

R R
E: E: [aJhBh+(l—Bh)M](n)]{s(n)=hIs(n—l) : a} X

{S(n—l) = a} (5)

It is observed in this study that a housewife does not

have a constant probability of purchasing in a store and the
pattern of store choice is similar to the recency effect of
brand purchases observed by Kuehn in brand choice. Now we
shall incorporate the recency effect in stcre chcice into the
above model.

Let éh(n) denote the apriori probability of a housewife
purchasing in store h for her nth purchase. Describing the
change in the prcbabilities of visiting different stores by a
linear learning model, the set of conditional probabilities are

given by the following equations:

Y. 8+(1-8) 6§ (n-1) 1if a-=h (6)
fdn) = h|s(n) = az = h h
{ eh9+(l-9)6h(n-l) if azh
h o= 1, 2, ...,R

6 is same for all stores because of our assumption regard-

ing the linearity of the model.
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Substituting equation (6) in (5) we get,

R
T (n) ;Z (o, B+ (1B M, ()0, 8+(1-8)8, (n-1)16, (n-1)
hely, o
+§: E:[aJhBhf(l—Bh)Mj(n)][ehe*(l—e)éh(n-l)lsa(n-l)
h=1 a=1
a=th

R
= B _B _ - _
E: [Gjh h+(l h)Mj(n)][Yh6+(l S)Gh(n l)](gh(n 1)

h=1
+ [ajh3h+(l-3h)Mj(n)][€h9+(l-6)Gh(n-l)][l—&én-l)]

(7)
1 B = B z = =
Case 1i: 1 5 e BR 0

Then we get,

I.(n) = M_(n) =1, 2, , K
J ]
R R
Since
2 Z {s(n) = h, sS(n-1) = a§= 1
h=1 a=1

In this case, consumers execute their brand preferences
independent of the store visited.
Case ii: g = 0

In this case, consumers have constant probability of
visiting a store.

Then we gettR

nj(n) =§: [ajhsh-f(l—sh)MJ(n)]dh =1, 2, «.., K
h-1
 where Gh is the probability of visiting

store h.
Case iii: g = 0

In this case, consumers have constant preference for a

brand. i.e. Mj(n) is same for all n, (say) Mj j o= 1, 2, ...,
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Then the above formulation becomes a simple Bernoulli model
within a store where the constant probability of purchasing
brand jin store h is given by aJhBhf(l—Sh)Mj j o= 1,2,...,K
h = 1,2,...,R
If a housewife has gone to store a for her n-lth purchase,
the probability of her purchasing brand j subsequently is

given by:

m. = 8 -8 - -
](n) [a]a a+(1 a)Mj(n)][Ya9+(l G)Ga(n 1)]

1=

l[ajk8h+(1-8h)mj<n)][ehe+(1-e)6h(n-1]
a

=gy
won

The complete set of equations for this generalized model are:

ng+(l—g)Mj(n) if b(n)=]

Mj(n+l = . ‘
ng+(l—g)Mj(n) if b(n)#j 521, 2, .., K
n =1, 2,
Hjh(n+l)= @ Bt (18 M (nr 1) hos o1, 2, ’
=1, 2, ..,
n =1, 2,

R
N.(n+1) =§:
]

a B -B
L [ ih h+(1 h)Mj(n+l)]

0 RN - _
ﬂvh +(1-9)8, (n-1)16 (n-1)

+ [1-8, (n-1)1e, 0+(1-8)6, (n-1)]]
=1, 2, -.., K
n =1, 2, ...
There is no need to assume that the relationship between
Hj(n) and Mj(n) is linear. The above model can be extended
on these generalized lines:

Hjh(n) = fh[MJ(n)]
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Then the equations cof the mcdel are:
ng+(l—g)Hj(n) 1f b(n) = 3

Mj(n+l) =
L.+1-g)M.(n-1) if b(n) ]
g :|+1 g) ](n ) 1 n F ] j = l, 2, , K
n = 1, 2,
Hjh(n+1) : fh[M](n+l)] 3= 1, 2, «..,
h =1, 2, ..., R
n =1, 2,
R
T.(n+1) =§: 8 8 -6)§
3 fh[Mj(n+l)] [.h(n)[Yh +(1-9) h(n)]
h=1
-6 € 6 -8)¢§
+ [1 h(n)][ h +(1-6) h(n)]J
j = l, 29 9 K
n =1, 2,
If a consumer has visited store a for her nth purchase, then:

Hj(n+l) = fa[Mj(n+l)][Ya8+(l-656a(n)]

R
€ 0 _6)Y48
+Z [€,8+(1-6)8, (n))JF, M, (n+1)]

h=1
hza

In addition to the task of developing a generalized relation-
ship between Mj(n) and Hjh(n), more research is needed to

give a physical interpretation of the parameters in the model.
In some sense, the parameters reflect the retail store poli-
cles as well as the distribution and promotion policies of the
manufacturer. Such knowledge would be of immense use to the
marketing practitioner and would also justify the academic

task of building marketing models. The parameters not only
help us in quantifying the effects of store-brand interaction,
but also provide us with some concrete criteria for discrimina-

ting among the various types of outlets. The criteria can also

be used to segment the retail market for effective and optimal

allocation of marketing effort on the part of the manufacturer.
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Thus far, we ccncentrated on the problem of incor-
porating store effect in brand choice models. The other
important variables such as the size of purchase, the time-
lag between purchases, and the price of purchase also de-
serve special attenticn. This investigation has not dealt
at great length with these variables and, therefore, it would
be premature to make any specific suggestions regarding their
incorporation into models of brand choice, except that they

should be 1ncorporated.

Simulation

In the face of the zomplex task of building a mathematical
model that incorporates all the elements of a consumer's pur-
chase decision, simulation cffers some immediate solutions to
the researcher. However, constructive simulation needs the
knowledge of the relationships among the various factors of
buying behavior. This study highlighted scme of these factors
such as: stcre selection patterns of a consumer; the inter-
acticn between brand choice and store choicej; the private label
proneness of a store-loyal consumer; and the aggregate effect
of price on the market share cof a brand. Any of the suggested
models in earlier pages can be used to simulate consumer's
buying behavior. As an example, let us discuss the simulation
cf brand choice based upon the generalized learning model.

Assume a K-brand and R-s*tore market for the product. We
must start with a set of apriori probabilities of a consumer
visiting each stcre and apriori preferences for each brand.

Let these be, with our earlier nctation:
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§ (1) h o= l,2, ..., R
M](l) 37 o= 1, 2, ...,

Let the parameters of brand j in store h be (ajh,Bh).

h =1, 2, ..., R
If a consumer selects store h for his first purchase,
the Gh's for his second purchase are given by:

Gh(Z) =y ef(l-e)éh(l)

h

§ (2) = €_06+(1-6)6_(1) arhy; a=1, 2, ..., R
a a a

The probability of purchasing brand j 1n stcre h 1s

given by:

(1) = o B, +(1-8B )M (1) (Assuming a linear effect
17hh h' .
of store x brand inter-
action)

T

Purchase of brand 3 or scme other brand will affect her
apriori preference for his second purchase as follows:
(gU_+(l-g)M_ (1) if b(L) = j
M. (2) = ) )

J JjgL.+(1l-g)M (1) if b(l) # 3
AR ]

Using the random number generating function and the values
cf éh(n), (h=1, 2, ..., R) and H]h(n) at each stage (n=1l, 2,
the purchase data of a consumer in terms of her brand purchases
and store visits can be simulated. The brand choice and store
choice of nth purchase will modify the apriori probabilities of

n o+ 1°° purchase through the intermediate variable M.(n+l).

J
Starting with an initial distribution of the apricri prefer-
ences for brand j in the market, and distributions of apriori
probabilities of visiting R stores, the performance of brand

j can be simulated. As a first step, the model can be tested

for its accuracy by comparing the simulated data with the panel
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data. Also, the simulated data can be used for pre-testing
the policies of the manufacturer or for evaluating marketing

alternatives.

Private label proneness of a consumer

Though the hypotheses regarding the private label pur-
chases do not belong to the central theme of our discussion,
they deserve a special mention in view of their importance
to the retailer. The rositive associaticn between the store
loyalty of a consumer and her preoportion of private label pur-
chases Increases the 1importance of store patronage by a house-
wife to both the manufacturer and the retailer. Store patron-
age of a consumer enables the retailer not only to attract a
considerable porticn of the consumer's budget, but also to in-
crease the preference cof the ccnsumer for the store's private
labels. A consumer's store preference and her private label
preference interact, positively reinforcing each other in favor
of the retailer.

The substantial degree of substitutability of one private
label for ancther suggests that 1n certain segments of the
market, consumersdo not differentiate between the individual
private labels of stores. Identification of these segments
through further research will help retailers to develop suit-
able promotional strategies. Except for a subtle difference
in distribution, the observed behavior is similar to brand-
mix loyalty (loyalty to a group of brands). The different
brands of a brand-mix (normally referred to in the published

literature as a set of national or regional brands) are avail-
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able simultaneously in various stcres, whereas no two private
labels are available in the same store.

An 1nteresting side light of the issue is that 1t has
been the customary practice to group all the private labels
into one category while analyzing the market data. This has
been especially useful while fitting a Markov chain model to
the purchase data, since the number of brands in the market are
considerably reduced to make the analysis manageable. The

evidence in this study supports the practice.

Future Research

In order To streamline future research effcrts, a major
goal shculd be to study simultaneously the major factors of
the consumer's purchase decisicn process and incorporate them
into models of buying behavior. It is a ccmplex task, but not
impossible to achieve in the author's view. One way of working
toward this goal is to expand the existing models by expressing
the parameters of the model as functions of the external market-
ing influences. The incorporation of store effect into the
models of brand choice has been studied here.

Store-brand interaction observed at both micro and macro
levels is only a partial reflection of the interactions among
the various elements cf the marketing mix: Advertising and
distribution; price and distribution; prcduct and promotion;
retail store policies and manufacturers' promotions, etc.
Further research, through designed experimentation, is necessary
to understand the causal phenomena behind the observed inter-

actions between the consumer and her marketing environment.
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Such a diagnostic study will help the manufacturer look at

the market situations 1n a more realistic perspective and

plan and execute remedial strategies.

The si1ze of the purchase, the time-lag between pur-

chases, the price ¢f the rturchase, and ~he consumer's zadver-

Ttising expcsure, are only a tew of the :mpcocrtant factors of

rpurchase envircament that should be exviicitly brought into

models cf brand choice. These variables have not been studied

1n great detail in relation t> the existing models of brand
choice.

Ccnstantiy fazcing the studies of buying behavior 1s the

Problem of aggregation, tc describe the behavior cf the market

when the stochastic model describes the behavicr of an indi-

vVidual. How accurately and usefully one can interpret the

Mar ket situaticn from the micro models of buying behavior is
Sti 11 a prcblem in research. The present method of grouping

the successive purchases, giving rise to rthe duplication of

1nd i yi1dual brand purchases in estimating the conditional proba-
biy 4 - . .
11 3 ti1es of brand purchase did nct seem to draw universal appro-

v . .
al among the academicians. A sincere attempt should be made

O T oest any possible alternate methecds of grouping purchase
dat 5 to describe the consumer's buying behavior.

The study has achieved 1ts purpose if it has raised some
lssues regarding our understanding of consumer's brand choice

a
nd The reliability of the existing models.
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CONSUMER PANEL DATA: AN OVERVIEW

Introduction to Panel Data

The use of the panel technique in market research can

be traced back to the 1940's. In 1940 the Farm Jourmnal's

cross country survey used the continvous reporting of family

expenditure records to study their purchase behavior. 1In

May, 1941, the Industrial Surveys Company -(at present the
Market Researrb Corporation of America) operated a contin-

uous panel of more than one hundred femilies in Indiana.

In the last twenty years the panel technique has gained

wi despread attention and has become an integral part of

mMa rketing research. The counsumer panel, "a unique market

e search tool," can be used to "consistently penetrate the

MiI rnd of Mr. Consumer and discover his definite views on a

ho st of subjects affecting product acceptance or merchan-

di—sing."; The panel, in efrect, "enables the marketer to

*ake a motion picture of consumer purchase behavior, to
cl a gsify this behavior by all sorts of demographiz, psycho-

logical and geographic detail, and to watch these phenomena

—_— B ~
“* H. L. Chur-hill, "How to Measure Brand Loyalty,"

éi" ertising and Selling, 35 (August, 1942), p. 24,

T ¢ _, "Consumer Panel as a Marketing
© o 1," Printer's I1vk, 213 (November 9, 1945), p. 25.

i47
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change through time. By use of modern mathematical ap-
proaches, the panel technique may also provide the most
powerful tool for predicting future behavior and determining
strategy to affe-t this behavior."® The panel technique has
wide application outside the marketing world; for example,
it can be used to study the dynamics of people's opiuniouns
and attitudes I shall restrict myself in the following
pages to a discussion of panel research in the marketing
sense.

A panel, in a geneva} sense, "is a group of consumers
organized to serve with some continuity in an advisory,
a judiciary, or fact-finding capacity."® A panel in the
ma rketing sense is 'a controlled array of original data

sSsources which permit current and repetitive examination of
5

th e phenomena through a finite time series." In other

WO r ds, a panel study enables us to study the purchase be-
ha~xrjor cf a‘gzcup of ccnsumers as a function of time.® The
th r ee fun-tions of panels are: (1) to minimize memory loss
by obtaining a rercrd of the purchase on the day that the

PU x chase is made; (2) to compile a mass of essential data

—

Seymour Sudwan, '"Maintaining a Consuwmer Panel,"
Ma * Leting Keys to Profits in *the 1960's: Proceedings of the
Am & vi~an Marketing Asso-iation Convention;~€leveland (June,

1S 59y, pp. 322-326.

, "Consumer -Panel as.a Marketing Tool,"

ELE#EJZEEELS Ink, 213 (November 9, 1945), p. 25.

E Samue! G. Barton, '"The Consumer Pattern of Different
" ©momic Groups," Journal of Marketing, 8 (July, 1943),
PP . 51-53.

Franklin R Cawl, "The Continuing Panel Technique,"

slgl&{rnal of Marketing, 8 (July, 1943), pp. 45-50.
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ab out each family on a basis convenient to the researcher
and to the respondent family; and (3) to eliminate the bias

-

of the respondent's present view in reporting past events.’

Pa rnnel Descripticn and Adwiuistration

The Chicago Tribune panel consists of 750 families

"W o keep chronological records of their purchases of food
armx d household items. For each purchase in a given product
<1 ass, information is available as to the family's code

T r*axmber, selected demographic characteristics of the family,

bxr andg purchased, date, quantity, price, type of outlet, [some

Mma jJor outlets are coded by their ownership] and whether or

N O t+ 3 deal was used in making a purchase."® Since panel data

P X o>vides a continuous record of brand choice for an extended

P& xjiod of time, it is suitable for a study of the counsumer's

be havior patterns over time.

Panel designs are of two types: (1) natural; and

€2 > quasi-experimental.

Ni <o5sia2:? Natural designs (Chicago Tribune, MRCA) produce
the data for descriptions of gross and net change
and for the prediction of change. These designs
generally are not intended to yield data for the
study of evaluative, prescriptive or explanatory
questions. The main feature of quasi-experimental
desiguns is the purposeful manipulation or intro-

duction of one or more stimuli into a system of
variables interacting in real life rather than

E Samuel G. Barton, "The Consumer Pattern of Different
=~ ™ nemic Groups,'" Journal of Marketing, 8 (July, 1943),

P P, g
P . 51-53.

Ronald E. Frank, "Brand Choice as a Probability Pro-
S sg," Journal of Business, 35 (January, 1962), p. 43.

™M Francesco M. Nicosia, "Panel Designs and Analysis in
Ma rketing," Pro-eedings of the Fall Conference of American
—3= Y keting Association, (September, 1965), pp. 228-243,




150

laboratory settings. These are best suited to
answer evaluative and prescriptive questions.
Quasi-experimental designs are also a must when

we want to explain changes in a variable in terms
of its causal structure.

So far we have been talking about the conceptual as-

Pe — ts of the panel technique in marketing research. Some of

th e problems of administering a panel and the advantages
Ay d disadvantages of panel data for research. purposes are

d i scussed in detail in the following pages. Though a re-

8 €@ @rcher is not directly confronted with the problem of panel
@ dministration, it is essential that he understand some of
Tt I e aspects of the maintenance of a panel as they might re-

f 1 ect on the nature of the data.

The first problem of panel administrationm is to select

€ I € panel sample. As previously mentioned, a consumer panel

is a group of consumers so selected that it constitutes a

¥ & presentative sample of the market to be appraised. The

C © msumers are chosen in terms of income, age, sex, education,

© © cupation, size of family, and ownership or rental of homes,

ity order to conform to the national, sectional, or regional

P & tterns under observation.!® Such a selected group of con-

S WYumers is submitted "to a series of intermittent interviews

S x s required to make a series of reports over a period

. 1t
o £ tlme."'

10 Archibald S. Benne'tt, "Consumer Panels: Radar of

Sales Department," Sales Management, 55 (October 15,
), pp. 155-156.

11

e
45

Robert N. Wadsworth, '"The Experience of User of

C ounsumer Panel,”" Applied Statistics, 1 (November, 1952),
Pp. 169-178.
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Once the panel is established, the major problem is to
en 1 dst the cooperation of the panel members. Various in-
cemnrtive schemes are instigated as a part of the panel admin-
is = ration to ensure the continuity of the panel membership

12 presents an extensive

fox a required time period. Sudman
di s cussion of these incentive schemes in a publication of

th e Journal of Marketing Research. Shaffer!?® discusses some

of the operational problems involved in the organization of
a <onsumer panel, such as: "(1) how long should the report-
i g period be; (2) on what days should the reporting period
begin and end; and (3) should reporting be continuous or

d i scontinuous." From the published evidence, it appears that
W & ekly reporting is preferable to monthly reporting. Lewis!'®
e ports that families prefer weekly purchase panels and that
M xe accurate and more complete informatiom is obtained

Ckx xough the weekly reporting system. For brand loyalty

S & wadies, weekly panels have an additional advantage since
I ey impose a more stringent scrutiny on the data studied.

The most important single advantage of the panel de-

s ign is its analytical nature. "Since data are collected

‘2 seymour Sudman, "Maintaining a Consumer Panel,"
Marketing Keys to Profits in the 1960's: Proceedings of
© American Marketing Association Cenvention, Cleveland

C 3 Gne, 1959), pp. 322-326.

c ‘3 James D. Shaffer, "The Reporting Period For a
O misumer Purchase Panel,'" Journal of Marketing, 19
J anjuary, 1955), pp. 252-257.

s '* Harrie F. Lewis, "A Comparison of Consumer Re-
P onses to Weekly and Monthly Purchase Panels," Journal

2 € Marketing, 12 (April, 1948), pp. 449-454.



152

from the same individuals over time, the specific individu-
als who change or dec not change (for example, those who
swi tch to different brands and those who are loyal to one
bramd) can be studied. Analysis of timing of such changes
ma vy enable the researcher to develop hypotheses as to
re a sons for change. Since the same individuals are involved
in all the 'before' and 'after' measurements, small changes
camn be identified more easily thanm if separate studies were
ma d e using two independent, but comparable, samples."'® 1In
ad d ition, panel data are more accurate because purchases are
immn ediately recorded rather than recalled later, as in

9 & stionnaire surveys. This claim of accuracy in panel data
ha s bpeen put to empirical test in several studies, and no
€V A dence to the contrary has been found.'® Besides these
4d ~r antages of the panel technique over an ad hoc question-
Na 4 ye survey, its utilitarian advantage is in top manage-
Me x ¢ decisions, since it enables management to understand
hoxs individual consumers behave from time to time. Today's

bu s jness decisions require astute prejudgment of consumer

accept:ance for every competitive feature of a product.

15 Harper W. Boyd, Jr. and Ralph L. Westfall, Market-

\Sin Research (Text and Cases), (1964, Richard D. Irwin,

In ey pp. 116-117.

b 16 Warren N. Gordall, "Are Nielsen Ratings Affected

Jy Non-Cooperation, Conditioning, or Response Error?,"
W1 yrnal of Advertising Research, 2 (September, 1962),

l;p < 45-49, and "Response Variation Encountered With Dif-
€ T ent Questionnaire Forms,'" Marketing Research Report No.

16\3L U. S. Dept. of Agriculture.
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For example, a panel can tell the manufacturer not
onn 1y how he is meeting his competition, but whether he is
ga A ning or losing ground in the market. Also, a panel can
as certain for a company the methods of distribution its
competitors are employing. By reporting where they bought
th edir goods, the consumers on the panel will reveal the
S - ores and types of stores through-which the competition is
ma xketing the product. In other words, a consumer panel is
"

& barometer of recent and current purchases'", as well as of

an ticipated demand.'’

P anel Accuracy

The panel inherits a group of problems common to all
S wva xvey methods; for example, '"the attainment of optimum
e 1iability, validity, and precision of measurement for a

"1® The selection of a sample, the interview-

m A yrimum cost.
inm o techniques, et cetera, are all more important in a panel
OP «ration than in any other type of ad hoc survey. '"Re-
S P o ndents cannot be representative in their behavior if
9 estions and reporting techniques focus their attention on

© & xtain things that they ordinarily would not notice" (e.g.,

P X i ce of a brand).!?®

'7 Archibald S. Bennett, "Consumer Panels: Radar of
Sales Department,'" Sales Management, 55 (October 15,
), pp. 155-156.

t h .
1o 4 5
i '!» Francesco M. Nicosia, "Panel Designs and Analysis
n Marketing,'" Proceedings of the Fall Conference of
gmerican Marketing Association, (September, 1965), pp.
2 8243,

19 , "Consumer Panel as a Market-

ing Tool," Printer's Ink, 213 (November 9, 1945), p. 25.
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A problem unique to panel methodology 1s that panels
su £ fer "a higher rate of refusal than cross-sectional sur-
vexy s." Even with the universal '"use of incentives to en-
co wurage both initial and continuing participation" of mem-
be xs on the panel, the mortality rate is high during the
op eration, and often the causal factors are not under the
r e searcher's control.??

A considerable amount of literature has been published
O 1T various possible sources of bias in panel information and
O 1T the question of whether the panel sample truly repre-

S @ nts the general market behavior. Some issues concerning
P &anel accuracy are:

(1) Bias and other effects that may be introduced
by re-interviewing

(2) Representativeness of the sample, since a certain
proportion of people are not interested in panel
participation

(3) Errors due to memory loss and mistakes in
recording

(4) Possible sources of bias in recording due to the
length of panel membership

(5) The large number of commodities for which pur-
chases are to be recorded affecting the
quality of reporting

(6) Possible over-statement of purchases from new
panel recruits

(7) Response errors from the panel members because
of their self-consciousness and "expertise'
attempts to look good

2% Francesco M. Nicosia, "Panel Designs and Analysis

in Marketing," Proceedings of the Fall Conference of
American Marketing Association, (September, 1965), pp.
2 8-243.
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(8) Possible conditioning of purchase behavior be-
cause of the continuous reporting of brands and
the prices of past purchases

(9) Representativeness of national markets limited
by the geographical concentration of panel
members.

"Plausible as these arguments seem, the limited data

axr a ilable indicate that these effects do not occur, or occur

in such a manner as to offset each other."?' C(Consumer

PAa miels are continuously conducting experiments to study the

PO s sible validity of these arguments. Sudman?? reports em-

Pi xijcal evidence that panel membership does not condition

fu ture behavior in regard- to- purchases. Nicosia claims that

bi as due to the re-interviewing effect is not detrimental
SdA mace "it makes the respondent a better reporter of her own
A C t ions and thoughts; indeed, repreated interviewing may be

th e only way to get at routine behavior patterns and uncon-

n23

S © d ously enacted psychological processes. EhrenbergZ“

£41 2 ds that the length of panel membership and the increase

2! James D. Shaffer, "The Reporting Period For a Con-
m er Purchase Panel," Journal of Marketing, 19 (January,
5 5), pp. 252-257.

22 geymour Sudman, "Accuracy of Recording of Consumer
PE"tﬁ-els," Journal of Marketing Research, 1 (May, 1964 and
1 s ust, 1964), pp. 14-20, pp. 69-80.

23 Francesco M. Nicosia, "Panel Designs and Analysis
in Marketing," Proceedings of the Fall Conference of
ngrican Marketing Association, (September, 1965), pp.

2 827243,

+ 2% A. S. C. Ehrenberg, "A Study of Potential Biases in
(}1 € (Qperation of Consumer Panel," Applied Statistics, 9
™Ma rch, 1960), pp. 20-27.
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inn the number of products to be reported do not affect be-
hawvior. Regarding the length of panel membership, Sandagez’S
swu p plies evidence that people on the panel as long as eight
t o ten years did not exhibit any bias in their attitudes.
Relatively little evidence is available on the magni-
t uwdes of response errors- because of seélf-consciousness and
' @ xpertise' attempts to look good. However, Ehrenberg26
iy dicates that new panel members tend to overstate their
P W\ rchases. To eliminate the effect of this bias, panel
O P erators exclude the data from new members from the final
e gults. When members- have belonged to the panel for a
P e riod of four to six weeks, they are included in the tabu-
1 & tions of the entire panel.2’ On the whole, evidence sup-
P © rts the position that a panel sample does not behave sig-
. A ficantly different from the over-all market.
Some widespread discussions about panel limitations
A T2 d panel representariveness are outlined here. However,
f © x our research purposes, we can reasonably assume that
T Ih € conclusions drawn from panel data are not typical of

A T2y particular sample, but only depict the general tenden-

© 4 e&s of consumers in the over-all market.

25 ¢. H. Sandage, "Do Research Panels Wear Out?,"

J © wirnal of Marketing, 20 (April, 1956), pp. 397-401.

26 A, S. C. Ehrenberg, "A Study of Potential Biases
}'rl the Operation of Consumer Panel," Applied Statistics, 9
- Magrch, 1960), pp. 20-27.

M 2" Seymour Sudman, "Maintaining a Consumer Panel,"
R rketing Keys to Profits in the 1960's: Proceedings of
LS h & american Marketing Association Convention, Cleveland

€ 3 Gne, 1959), pp. 322-326.




APPENDIX II

DEFINITICNS AND NOTATION

For the sake or convenience to the reader, the ter-
minology , the symbolism, and the notati-n used 1n this

dccumen t are explained in the folicwing pages:

Matrix : An array of elements arranged 1n rows and columns.
Order of a matrix: If a matrix has m rows and m columns,
~hen the order of the matrix 1is m.
Cl>sed 1nterval (a,b): The set of elements between a and
b with the inclusion of a and b
PPSbéLDlthy: In simple terms, proebabiiity ¢f an event E

15 a4 namber 1n the closed :nterval (0,1) assigned

N~

to the event E and denoted by ‘e ) or P(EY. An
impossible event has prchability zero and a certain
event has prcobability one.

State The srtate 1s the descripticn ¢f the system at a
particular time. The state ot the system in the
Markov model 1s defined by the last brand purchased
or a combination of the last brand purchased and
the last store visited.

T N . . Cy s
fans i v .n probability: Precbability that the system passes

thrcugh state 1 to state j.
Tpr .
A0S 1tion matrix: A matrix whose elements are transition
prcbabiliities.

157
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Stationary Markov process: A Markov process in which the

transition probabilities are independent of time.

First order Markov process: In a first order Markov pro-

cess, the present state 1s dependent on only the
immediately preceding state. An extension of this
. th .

is an n order Markov process 1in which the present
state is dependent on the immediately preceding r

state. .

Model : An abstraction of the reality. A model formally

states the relationships among various factors of

a business situation or process.

Stochastic process: A situation 1n which the relationships

Nuig

Leve1

among factors are probabilistic rather than deter-
ministic.
hypothesis: In statistics, the hypothesis that is

being tested is called the nulli hypcthesis.

of significance: In statistical inference, this is
known as Type I error. In any type of statistical
testing, the researcher takes a risk of accepting
wrong hypotheslis or rejecting a correct hypothesis
due to sampling fluctuations. The rejection of a
null hypothesis at 5% level of significance means
that the researcher is taking a one 1n twenty chance
of rejecting the null hypothesis when in fact it is
true. In other words Prob (Rejecting Null Hypo-

thesis!Null Hypothesis is true) = 0.05.
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Symbols
{ } Indicates the probability of an event 1n discrete
case or the probability density of random variable
in a continuous case.
A|B Indicates the event A given the occurrence of event
B
{AlB.} Indicates the condltlanal probability of A given
the occurrence of B.
pP* Indicates the expected value of the random variable
L.
Symbols 1like i(intergral), }: (summation), and
J
L ], (parentheses), convey the standard meanings
used in mathematics
&ﬁfj:iia& As far as possible a uniform notation has been
used throughout the document for representing the
market situation.
b(n) Brand purchased by the consumer tor her nth purchase.
s(n) Store visited by the consumer for her nth purchase.
M](“) Preference for brand j prior to consumer's nth
purchase.
nj(“) Probability of purchasing brand j prior to consumer's
nth purchase.
K Number <f brands of a product in the market.
R Number of stores where the product is sold in the market.
. A typical brand.
h

A typical store.
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HJh(n) Probability of purchasing brand j in store h for nth
purchase.

a]h,Bh Parameters of brand ] 1n store h.

éh(n) Apriori probability of a ccnsumer vising store h for

) her nth purchase.

plj Probability of purchasing brand j following the
purchase of brand 1.

qu.ah Probability of purchasing brand j in store h follow-
ing the purchase of brand i 1n store a.

g,Uj,IJj Parameters cf the linear learning model for describing

the change in the preference for brand j.
e,yh’ €h Parameters of the linear learning model for describing

the change 1n the prcbability of visiting store h.

s The event of a housewife visiting the same store in
two consecutive purchases [(s(n) = h, s(n-1) = h),
h - 1, 2, ..., RI].

D

The event of a hcusewife visiting different stores

1n twec consecutive purchases

((s(n) = h, s(n-1) = azh), l<a, h<R].
Store
baCkgr“C>unds: The notation used in describing store and
brand backgrounds is explained in the beginning of
the fourth chapter (Refer to Pages 70 and 72).
b,‘n) - gl If brand ; 1is purchased on nth purchase occasion
’ /0 If brand j is not purchased on nth purchase occa-

slion.
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If the nth purchase is made in store h

If the nth purchase 1s not made in store h

b(n)zb(n-1)
b(n) = b(n-1)

s{n)#zs(n-1)
s(n) = s(n-1)



APPENDIX III

INDIVIDUAL ANALYSIS OF THE THREE PRODUCTS:

COMPLETE SET OF TABLES

List of Tables

Product/Brand

Reference
.- No.

Serial

No. Title of the Table

1 Proportion of Housewives Purchas-
ing Product in the Store Given the
Past History of Three Purchases

2 "

3 "

4

10
11

12

Proportion of Housewives Purchas-
ing Product in the Type of Outlet
Given the Past History of Three
Purchases

P robability of a Housewife Pur-
< hasing the Brand Given the History
of Her Past Two Brand Purchases and
Tt he Corresponding Stores Visited

162

3.10




Serial
No. Title of the Table Product/Brand
13 Probability of a Housewife Pur-

lu
15
16

17

18

19

20
21
22
23
24
25
26

27

28
29

30

31

32
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Reference
No.

c hasing the Brand Given the History
o £ Her Past Two Brand Purchases and
t he Corresponding Stores Visited

Probability of a Housewife Pur-
chasing the Brand Given the History
of Her Past Three Brand Purchases
and the Corresponding Stores Visited

Proportion of Housewives Changing
Tt he Size of Purchase of Product
vs. Purchase Pattern

n

Sums of Products and Sums of
Squares (Market Share Determined
by Number of Purchases)

"
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Serial . Reference
No. Title of the Table Product/Brand No.

33 Anmnalysis of Covariance for Product
( Market Share Determined by

N umber of Purchases) A 3.31
KL " B 3.39
35 " C 3.47

36 Testing the Linearity of Store
X Brand Interaction (Market Share

Determined by Number of Purchases) A 3.32
37 " B 3.40
38 " C 3.u8

39 Testing the Regression (Market
Share Determined by Number of

Purchases) A 3.33
40 " B 3.ul
41 " C 3.49
42 Sums of Products and Sums of

Squares (Market Share Determined

by Volume of Sales) A 3.34
43 " B 3.42
4y " c 3.50
45 Analysis of Covariance for Product

(Market Share Determined by Volume

of Sales) ) A 3.35
46 " B 3.43
47 " c 3.51
48 Testing the Linearity of Store

X Brand Interaction (Market Share

Determined by Volume of Sales) A 3.36
49 " B 3.44
S0 " c 3.52
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Serial Reference
No. Title of the Table Product/Brand No.
51 Testing the Regression (Market
S hare Determined by Volume of
S ales) A 3.37
52 " B 3.45
53 " C 3.53
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TABLE 3.1

PROPORTION OF HOUSEWIVES PURCHASING PRODUCT A IN THE
STORE GIVEN THE PAST HISTORY OF THREE PURCHASES

P F= ODUCT A
( P arer Product)

l-Purchased in:the Store
0-Not Purchased in the Store

P = st Purchase Fraction Purchasing in Store No.
Sequence 1 ) 3

000 0.039 0.047 0.021

(2676) (2328) (2976)

010 0.192 0.255 0.181
(114) (137) (77)

001 0.298 0.368 0.253
(134) (152) (79)

011 0.523 0 625 0.375
(65) (104) (32)

100 0.219 0.264 0.189
(123) (170) (79)

110 0-430 0.413 0.500
(65) (116) (32)

101 0. 562 0. 546 0.433
(48) (86) (30)

111 0.717 0.710 0.621
(117) (249) (37)

Not es
1l: Food Chain
2: Drug Chain
3: Food Chain

b o e






167

TABLE 3.2

PROPORTION OF HOUSEWIVES PURCHASING PRODUCT B IN THE
STORE GIVEN THE PAST HISTORY OF THREE PURCHASES

P R ODUCT B l-Purchased in the Store
( “I"oothpaste) 0-Not Purchased in the Store
P = st Purchase Fraction Purchasing in Store No.
Sequence 1l 2 3
000 0.032 0.047 0,006
(6777) (6400) (7791)
0l0 0.200 0.210 0.178
(249) (346) (56)
001 0.276 0.309 0.344
(286) (381) (61)
011 0.510 0.510 0.558
(145) (186) (43)
100 0.210 0.241 0.164
(299) (377) (73)
110 0.386 0.398 0.510
(150) (173) (47)
101 0.526 0.486 0.571
(114) (144) (35)
111 0.729 0.718 0.859
(292) (305) (206)

No ",,es‘
— €5
l: Food Chain

2: Drug Chain
3: Food Chain
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TABLE 3.3

PROPORTION OF HOUSEWIVES PURCHASING PRODUCT C IN THE
STORE GIVEN THE PAST HISTORY OF THREE PURCHASES

P ERODUCT C l1-Purchased in the Store
C Coffee) 0-Not Purchased in the Store

P = st Purchase Fraction Purchasing in Store No.,

Sequence 1 2 3

000 0.027 0.027 0.045
(16389) (18123) (14266)

010 0.312 0.244 0.300

(608) (601) (918)

001 0.334 0,301 0.322

(630) (643) (920)

011 0.622 0.550 0.577

(490) (325) (675)

100 0.275 0.224 0.281

(668) (636) (938)

110 0.527 0.425 0.564

(506) (324) (684)

101 : 0.598 0.471 0 570

| (463) (282) (663)

111 0.840 0.772 0.851
(1999) (819) (2689)

o tes
1: Food Chain
2: Food Chain
3: Food Chain

1
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TABLE 3.4

PROPORTION OF HOUSEWIVES PURCHASING PRODUCT A IN THE
*TYPE OF OUTLET GIVEN THE PAST HISTORY OF THREE PURCHASES

P ERODUCT A l-Purchased in Store Type
¢ Paper Product) 0-Not Purchased in Store Type
Fraction Purchasing in Store Type
P = st Purchase
Sequence 1 2
000 0.039 0.040
(2823) (2755)
010 0.198 0.157
(116) (127)
001 0.248 0.205
(37) (136)
011 0,487 0.468
(41) (47)
100 0.184 0.126
(114) (142)
110 0.263 0.265
(38) - , (49)
101 0.366 0.529
S (137) (34)
111 0.627 0,538
(43) (52)

1l: Discount stores
2: Independent Drugstores
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TABLE 3.5

PROPORTION OF HOUSEWIVES PURCHASING PRODUCT B IN THE
"TYPE OF OUTLET GIVEN THE PAST HISTORY OF THREE PURCHASES

¥ JRODUCT B l-Purchased in Store Type
¢ "Toothpaste) 0-Not Purchased in Store Type
= Fraction Purchasing In Store Type
P & st Purchase
Sequence 1 2
000 0.025 0.028
(7140) (7255)
010 0.152 0.206
(216) (174)
001 0.206 0.357
(223) (246)
011 0.482 0.543
(85) (114)
100 0.116 0.296
(265) (182)
110 0.288 0.459
(90) (87)
101 0.442 0.597
(61) (67)
111 0.814 0.780
(232) (187)

No t es:
1l: Independent Food Stores
2: Discount Stores
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TABLE 3.6

PROPORTION OF HOUSEWIVES PURCHASING PRODUCT C IN THE
FTYPE OF OUTLET GIVEN THE PAST HISTORY OF THREE PURCHASES

> FRODUCT C
( Coffee)

1-Purchased in Store Type
0-Not Purchased in Store Type

P &= st Purchase

Fraction Purchasing in Store Type

Sequence 1 2 Thn
000 0.002 0.036
(21440) (16773)
010 0.122 0.218 ]
(57) (738) i
001 0.271 0.240 -
(70) (756) -
011 0.629 0.561
(27) (365)
100 0.111 0.179
(63) (767)
110 0.480 0.486
(25) (374)
101 0. 473 0.545
(19) (343)
111 0.692 0.871
(52) (1633)

Notes:

1: Drug Chains and Independent Drugstores
2: Independent Food Stores
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TABLE 3.7

PROBABILITY OF A HOUSEWIFE PURCHASING BRAND
GIVEN THE HISTORY OF HER PAST TWO BRAND PURCHASES
AND THE CORRESPONDING STORES VISITED

( Paper Product)

l1-Purchased Brand Aj

B RAND A _ 0-Not Purchised Brand A1
FT dstorical | Past History of Stores Visited | Irrespective
S equence of DD of the Store
B rands SS SD DS | DyD; 102 Choice
P uarchased (over-all)
00 0.116/0.119(0.109| 0.163(0.172 0.139
(336)| (210)|(256) | (276)|(377) (1455)
10 0.4810.458|0.372| 0.477{0.675 0.455
(104)] (59) 1(78) (65) |(118) (Lau)
01 0.56710.339(0.673| 0.583|0.490 0.541
(90) {(59) |(92) (60) |(100) (4ol)
11 0.87410.867(0-842] 0.790{0.771 0.833
(435)] (188)(214) | (248)}(253) (1338)
TABLE 3.8

P IR oDucT A

( P aper Product)

B IR AND A;

l1-Purchased Brand Ap
0-Not Purchased Brand Ap

Hx Storical | Past History of Stores Visited | Irrespective
S & quence of 9 DD of the Store
Bx=ands SS SD DS [DiD] [D1D> Choice
Pa rchased . (over-all)
00 0.107{0.102{0.109 | 0.147,0.169 0.127
(633)](313)i(375); (401)|(4L3) (2165)
10 0.38110.51810.3301 0.29610,303 0.356
(102)](56) }(88) | (54) 1(119) | (419)
01 0.390,0.370/0.535} 0,49410.350 0.422
(95) | (54) |(71)" | (87) |(120) (427)
)
11 0.719]0.753{0.726| 0.720/0.705 0.722
- (135)] (93) | (106) | (107)](1686) (607)




173

TABLE 3.9

PROBABILITY OF A HOUSEWIFE PURCHASING BRAND
GIVEN THE HISTORY OF HER PAST TWO BRAND PURCHASES
AND THE CORRESPONDING STORES VISITED

P FRODUCT B
( "Toothpaste)
E ERAND By

l-Purchased Brand By
0-Not Purchased Brand B;

FT 3 storical | Past History of Stores Irrespective
S equence of lof the Store
B x=ands SS SD Ds Choice
P urchased (over-all)
00 0.050/0.060(0.082 |0.083 p 097 0.072
(1858)/(765) [(1012)}(1008)[(1310) (5952)
10 0-352{0.279 [0 254 [0 266 p.321 0 304
(165) |(86) [(114) |(94) [196) (654)
01 0.409{0.333|0 558 359 p.382 0.398
(159) |(78) [(111) (92) (202) (641)
i 0.899 10 843 |0.864 [0.765 P.798 0 850
(711) |(191) |(242) |(260) [(302) | _ (1705)
TASLE 3.10

PR ODUCT B
( T"oothpaste)
BFR AND B,

l-Purchased Brand Bj
0-Not Purchased Brand Bj

H3 Storical

Pastjistorx of Stc

ores

ed | Irrespective

S < quence of D | of the Store
Bxr-ands ss SD ’ DS [Diby  piDs Choice
P\ rchased (over-all)
T
00 0.075 P.072,0.058 ;0.098 p.101 0.081
(2023){759) {(1005)| (1009)[(1276) (6070)
10 0.397 a.uu2)0,292 0.329 0.376 0.368
(179) [77) [(113) |(79) l157) i (604)
|
(o8 0.436 p UBB]O 596 | 0.548 j0.487 0.499
(202) Lau) (114) | (104) |(193) (697)
11 0.857 D.825/0.830 [0.763 j0.818 0.824
(489) f200) |(247) | (262) |(384) (1581)
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TABLE 3.9

PROBABILITY OF A HOUSEWIFE PURCHASING BRAND
GIVEN THE HISTORY OF HER PAST TWO BRAND PURCHASES
AND THE CORRESPONDING STORES VISITED

P RODUCT B
C Toothpaste)
B RAND B;

1-Purchase
0 Nor Pure!

d Brand By
hased Brand Bl

¥ dstorical [Irrespective
S equence of 1of the Store
B xrands S8 SD DS D107 P02 Choice
P> urchased _(over-all)
00 0.050/0.060(0.082 [0.083 p.097 0.072
(1858)|(765) [(1012)](1008)(1310) (5952)
10 0.352 10.279 |0 254 [0.266 P.321 0 304
(165) [(86) [(114) |(94) [(196) (654)
01 0.409 {0.3330.558 {0.359 D.382 0.398
(159) [(78) |(111) |(92) k202) (641)
4l 0.899 10.843 |0 864 |0.765 p.798 0.850
(711) |(191) f(242) | (260) [(302) | _ (1705)
TABLE 3.10

B RODUCT B
C Toothpaste)
B RaND Bp

1-Purchased Brand Bj

0-Not Purchased Brand B;

FE3storical | History of Stores_ Tirrespective
equence of DD | of the Store
B rands SD DS [DyDy pPiDp Choice
P urchased b o el Gover-alil)
00 0.075 p.072,0.058 | 0.098 p.101 0,081
(2023)(759) P(lOOS) (1009)[(1276) (6070)
10 0.397 p.44210.292 |0.329 0.376 0.368
(179) [77) |(113) |(79) Nk157) (604)
01 0,436 p.4B810.596 [0.548 [0.487 0,499
(202) (84) 1(114) |(104) [(193) (697)
11 0.857 D .825[0.830 [0.763 o 818 0.824
(489) [200) |(247) | (262) |(384) (1581)
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TABLE 3.11

PROBABILITY OF A HOUSEWIFE PURCHASING BRAND
GIVEN THE HISTCRY OF HER PAST TWO BRAND PURCHASES
CORRESPONDING STORES VISITED

> RODUCT B

AND

THE

C "Toothpaste)

l1-Purchased Brand B

B RAND B3 0-Not Purchased Brand Bg
TX Istorical| Past History of Stores Visited jlrrespective
S equence "7 7DD T T 7lof the Store
<o T Brands SS SD DS |DyDy P10 Choice
P urchased B _ (over-all)
00 0 051 | 0 062/ 0 048 1 0 09U4|0 074 0.064
(2239) (820)] (119) | (1140)(1517) (6831
10 0.358] 0.291/0 160 | 0 1620 270 0.261
(171) | (79) ((125) | (80) ((163) (618)
01l 0 4121 0.25510.439 | 0.341/0.269 0.345
(167) ] (96) |(98) | (85) |(160) (606)
11 0 785 | 0 840!0 759 | 0.685!0 653 0.747
— (316) | (125)}(137) | (149)i(170) |  (897)
TABLE 3.12
PRCDUCT B
( Toothpaste) 1-Purchased Brand By
BRAND By 0-Not Purchased Brand By
Historical| Past His stc ¥ of Sfogg§_V£sltgd_:If?égﬁgétive
Sequence _DD_____lof the Store
of Brands SS SD DS D10y 1D Choire
Purcnased — et 4 (over-all)
00 0.036 | 0.042'0.,033 '0.044 .050 0.042
(2486) (961)‘(1275)l(1215) 1696) (7579)
|
10 i 0.305 | 0.295,0 239 |0 190 P 287 0.268
’ (128) i(6 ) 1 (71) l(814) (129) (473)
01 0.338 | 0, 383 0.u77 Io 362 b 266 0.366
(133) | (60) |(109) }(58) K94) (4s)
11 . 0.630 O 576,0,770 |0.546 E .527 I 0.610
| (1ue) 1 (38) laruy Vo7 koly 1 (uue)




TABLE 3 13

PRCBABILITY OF A HOUSEWIFE PURCHASING BRAND
GIVEN THE HISTCRY OF HER PAST TWO BRAND PURCHASES
AND THE CORRESPONDING STORES VISITED

> RODUCT C

C Coffee) l-Purchased Brand C3
I RAND C) _ ,O -Not Purchase_d Brand C1
T istorical L__Eaéf—i{is;or of Stores Visited | Irrespective
S equence of [ DD of the Store
B xands SS SD DS DlDl D1D2 Choice
P> urchased (over-all)
00 0.069 | 0. 098 |0.083 {0.190 |0.178 0.100
(7114)] (1658)(1741)1(1983)(1328) (13824)
10 0 357 | 0 45310 156 [0 371 10.372 0.330
(760) (300 [{ucse) (248) |(288) (2052)
el 0 375 1 0 229 .0 296 [0 225 (0.268 0 361
(738) | (393) |(357) i(? 35 10339) (2070)
11 0 879 1 0.786 {0 798 {0 732 |0.714 0.822
o _|tezeesl(u77) J(500) 1(572) I(ho6) | _ (4180)
TABLE 3,14
PRODUCT C
( Coffee) l-Purchased Brand C»
BRAND 75 O-Not Purchased Brand Co
TiTstorical [ Past History of Stores Visited frrespecrive
Sequence of DD bf the Store
Brands LS ID3Dy Pi1Dp Choice
Purchased | ! { (over-all)
fucchas ﬂ..-._' —_— — B I
00 10.032 10.043 b ol4 10 081 p.063 0.044
:<9M8u>|(2363)’2553>§ (2620)§1895) (18915)
|
10 0.312 | 0.366 b 147 lo 325 D240 0.279
(442) 1 (172) (224) 1(123) (196) (1157)
}
1
01 0.322 1 0.152 IO 432 10.193 0.229 07227
(434) | (210) u183) |(161) (179) (1167)
11 709 1 0 0,598 b‘681 lo 464 p.571 0.642
1773 | (83) (94) [(140) k,ggl____ (885)




PRCBABILITY OF A HC
GIVEN THE HISTORY OF HER PAST

> RODUCT ¢
¢ Coffee)
B RAND €3

TABLE R 15

USEWIFE PURCHASING BRAND
TWO BRAND PURCHASES

AND THE CORRESPONDING STORES VISITED

l1-Purchased Brand C=3
O-Not P“rﬂbased Brand €z

=i d storical

*rrﬁspeﬂflve

nlq*o”y of Stores Visited

= equence o 7T 7DD T 7T of the Store
< £ Brands l SS SD DS D107 D105 Choire
P rvarchased e | fgzgr:gll\
00 0 025 0 044 0.04O 0.048 0 060 ! 0 036
1(9692) (2435) (26L6) (2652) (1959)] (19384)
10 ?o 217 0.204 0 108 0 171 0.218 E 0 209
(300) , 7167 (129) (129) (147) (876)
! : |
01 0 207 ©0 119 0 441 0 243 .0 256 0.285
(306)  (134) . (161) (115) (160" (876"
1 0 807 0 796 |0.787 '0.527 0 642 0.746
- _.l5R9) 1(98) 1r208) (148)_ (95) (9881
TABLE 3 16
P RODUCT €
( Coffee) 1-Purrhased Brand Cy
B RAND Oy 0-Not Purrhased Brand Cy
Fiisrtorical _ Pt hi:st £-ry of Stores Visited  irrespective
<S equence , DD of the Store
< f Brands =SS SD DS D101 "D1D> Choice
X urchased | e (over-all)
. | i
00 0032 0.049 0 049 ;o 063 0 060 ' 0 Obd
L (9611) (2427) (2597), (2629) (1990). (19254)
| . ‘
10 10.236 0 293 0 115 |O. 191i 0.147 | 0 z0u
(L15) (150)  (183) | (162)  (150) | (1060)
01 |0.224 0 183 [0.L02 102301 0,215, .0 249
L (428) (169) (189) | (126) | (149) | : (1061
11 10 723 0 622 |0 682 {0.480 0.542 0 649
_ (383) 1 (83) [ (85) [(127)] (72) _ _ (749)
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TABLE 3.

PROBABILITY OF A HOUSEWIFE
GIVEN THE HISTORY OF HER PAST
AND THE CORRESPONDING

F>RODUCT A

C Paper Product)

17

PURCHASING BRAND Aj
THREE BRAND PURCHASES
STORES VISITED

l-Purchased Brand A,

E3RAND Aj 0-Not Purchased Brand Aj
HIstorlcal
S equence Past History of Stores Visited |[Irrespective of
o f Brands SSS DDp |the Store Choice
P urchased (over-all)
000 0.067 0,132 0.101
(165) (416) (1143)
DSD SDS
010 0.u78 |0 u12 0-125 0 377 0.383
(23) (17) (16) (69) (167)
001 DDS SSD
0.393 |0 655 0 077 0 us9 0,462
(28) (29) (13) (61) (182)
011 DSS SDD
0 562 |0 750 0.389 0 532 0 614
(32) (28) (18) (62) (197)
100° SDD DSS
0 378 (0 389 0 375 0 306 0.335
(37) (18) (16) (85) (209)
110 SSD DDS
.595 | 0.524 0 414 0.508 0 522
(42) (21) (29) (59) (207)
101 SDS DSD
0 667 |0.800 0.417 0.558 0.622
(36) (15) (12) (52) (180)
111 0 921 0.825 0.877
(241) (314) (1033)
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TABLE 3.18

PROBABILITY OF A HOUSEWIFE PURCHASING BRAND A,
GIVEN THE HISTORY OF HER PAST THREE BRAND PURCHASES
AND THE CORRESPONDING STORES VISITED

> RODUCT A

C Paper Product) l-Purchased Brand Aj

E3 RAND Ao 0-Not Purchased Brand Aj
1 istorical _

S equence ngst History of Stores Visited Irrespective of

o f Brands ! | 'the Store Choice
P urchased_| SSS___| —__.___DDD_| (over-all)
|

000 lo. 079 | | 0.159 0.105
- (355) | | . (568) | (1752)
| @ ! :

010 , . DSD . SDS | !
'0.308 0500 ! 0.277 ' 0.267! 0 311
L (39) C(16) 0 (13) (75) (225)
. | ! | i

001 | , DDS | SSD | |
10 309 ' 0.464 y 0.237 | 0.315 0.328
w2y | (28 \ (21) (92) (256)
. ! , [

011 : ' DSS | SDD |
'0.372 |0 533 : 0 400 0.539 0.519
L2yt (15) ¢ (15) (54) (154)

100 f ~ spD | DsS
0 372  0.348 ' 0.17L 0.300 | 0.270
(43)  (23) - (23) i (70) (241)

110 ; | SSD i DDS ‘
lo.u64 . 0 727 0 364 0.311 0. 406
L (28) (11) (22) (45) (155)

101 : SDS + DSD
l0.438 *0.643 0.333 ' 0.571 0.593
L (16) (14)  (9)  (63) (135)
| i

111 l0.775 . 0.801 0.792
((57) - (151) (400)
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TABLE 3.19

PROBABILITY OF A HOUSEWIFE
GIVEN THE HISTORY OF HER PAST
AND THE CORRESPONDING

PURCHASING BRAND B
THREE BRAND PURCHASES
STORES VISITED

FPPRODUCT B
C Toothpaste) l-Purchased Brand Bj
E3RAND By 0-Not Purchased Brand B;
Historical {
S equence Past History of Stores Visited !Irrespective of
o f Brands : ~\the Store Choice
P urchased SS3 ' DDD ' (over-all)
000 0.041 0.087 0.060
(1184) (1621 (5104)
010 DSD SDS
0.218 0.212 0.158 0.270 0.227
(64) (33) (19) (126) 1 (348)
001 DDS | sSSD
0.295 0.580 ! 0.250 0.292 0.329
(61) (50) (20) (154) (398)
011 DSS SDD
0.468 0.692 0.619 0.524 0.536
(47) (26) (23) (82) (233)
100 . SDD DSS
0.164 : 0.219 0.175 0.204 0 186
(73) (32) (4o) (147) (424)
110 SSD DDS
0.511 : 0.615 0.314 0.430 0.421
(45) (13) (35) (86) (240)
101 SDS ; DSD
0.683 0.727 | 0.333 0.418 0.552
(41) (11) (18) (55) (183)
111 0.952 0.842 0.903
(505 (355) (1376)
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TABLE 3.20

PROBABILITY OF A HOUSEWIFE PURCHASING BRAND B>
GIVEN THE HISTORY OF HER PAST THREE BRAND PURCHASES
AND THE CORRESPONDING STORES VISITED

> RODUCT B
C Toothpaste) l-Purchased Brand Bj
B3 RAND B»p 0-Not Purchased Brand Bj
I distorical
S equence Past History of Stores Visited |Irrespective of
o £ Brands 1 the Store Choice
P> urchased SSS l DDD (over-all)
000 0.059 ‘ 0.078 0.067
(1338) (1589) (5223)
010 DSD SDS
0.338 !O.U62 0.261 0.302 0.295
(80) (13) (23) (96) (308)
001 DDS SSD
;on361 0.569 0.324 0.432 0.425
 (97) (51) (34) (158) (447)
011 1, DSS SDD
|O~750 0.806 0.810 0.664 0.715
i(60) ‘(36) (21) (116) (326)
100 : SDD DSS
10.324 i0.290 0.281 0.262 0.261
‘(7“) E(Bl) (32) (126) (353)
110 ! SSD DDS
io.ugo 0.500 ! 0.300 0.353 0.480
1(51) | (22) | (30) (85) (254)
{
101 ; SDS 1 DSD
'0.652 0.865 1 0.636 0.620 0.667
((46) (15) - (11) (71) (201)
1 v
111 '0.887 | 0.844 | 0.860
(274) : (385) ! (1194)
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TABLE 3.21

PROBABILITY OF A HOUSEWIFE PURCHASING BRAND B
GIVEN THE HISTORY OF HER PAST THREE BRAND PURCHASES
AND THE CORRESPONDING STORES VISITED

F>RODUCT B
C Toothpaste) l-Purchased Brand B
3 RAND B3 0-Not Purchased Brand B3
H Istorical
S equence Past History of Stores Visited [rrespective of
o f Brands ‘ he Store Choice
P urchased SSS ~_ DDD (over-all)
000 0.045 E ' 0.076 0.056
(1485) | | (1887) (5944)
|
010 | DSD | SDS
0 187 ' 0.185 ! 0.054  0.200 0.174
(64) , (27) - (37) | (115) (368)
| |
001 - DDS  SSD |
0365 :0.355 0.283 ' 0,225 0.289
(74) 1 (45) (b6)  (138) (402)
011 | t DSS  SDD !
0.478 10.625 | 0.353 | 0.400 0.475
(46) | (16) (17) 1 (65) (198)
100 ' sbb . DSS |
0182 | 0.294  0.093 | 0.149 0.157
(77) (34) . (54) 1 (141) (421)
110 | ssbD | DDs
|0.510 | 0.500 ''0.237 | 0.318 0.387
}(ug) | (a4)  (21) (66) (204)
101 | SDS i DSD !
.0.500 '0.643 | 0 273 0.395 0.476
(42) (1)  (11) (43) (145)
111 o.841 0.766 0.830
(183) % (171) (624)
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TABLE 3.22

PROBABILITY OF A HOUSEWIFE PURCHASING BRAND By
GIVEN THE HISTORY OF HER PAST THREE BRAND PURCHASES
AND THE CORRESPONDING STORES VISITED

PERODUCT B
C Toothpaste) 1-Purchased brand By
B3 RAND By O0-Not Purchased Brand by
Hl istorical | Irrespective
S equence Past History of Stores Visited of the Store
o f Brands Choice
P urchased SSS DDD (over-all)
000 0.033 0.047 0.037
(1693) (2099) (6739)
010 DSD SDS
0.269 0.318 0.133 0.247 0.240
(56) (22) (15) (89) (263)
001 DDS SSD
0.328 0.469 0 231 0.250 0-339
(64) (49) (13) (80) (292)
011 DSS SDD
0.455 0.565 0.400 0.472 0.494
(33) (23) (10) (53) (154)
100 SDD DSS
0.119 0.261 0.200 0.121 0.141
(59) (23) (25) (108) (326)
110 SSD DDS
0.287 0.571 0.348 0.299 0.348
(31) (7) (23) (67) (158)
101 SDS DSD
0.365 0.429 0.667 0.450 0.462
(23) (7) (9) (40) (119)
111 0.721 0.611 0.694
(61) (90) (255)
\




PROBABILITY OF A HO
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TABLE 3.

USEWIFE

GIVEN THE HISTORY OF HER PAST

23

PURCHASING BRAND C
THREE BRAND PURCHA%ES

AND THE CORRESPONDING STORES VISITED
PRODUCT C
( Coffee) l1-Purchased Brand C
BRAND C1 0-Not Purchased Brand Cl
f?istorical'
Sequence Past History of Stores Visited &rrespective of
o f Brands | he Store Choice
I’urchased_j SSS DDD (over-all)
000 |0 054 ! 0173 0.085
](5490) ! (2265) (12251)
010 i DSD | SDS
10 271 0.355 ' 0.111 0.312 0.235
 (365) 1 (93) (199) (256) (1292)
|
001 [ | DDS ! SSD
'0.270 ' 0 LOO  0.160 0.292 0.269
(397) (140) (187) (295) (1359)
011 |  DSS SDD
'0.553 10.71R2 0.343 0,471 0 525
(217) ;(101) (70) (170) (737)
100 i  3DD DSS
0.269 | 0.360 0.098 0.316 0.243
(390) (86) (234) (291) (1344)
110 | | SSD DDS
.0.523 1 0.645 0 234 0,497 0.492
1(218) | (62) (94) (149) (725)
. |
101 ‘ ' SDS DSD
'0.560 0.676 0.290 0.484 0.536
(209) (74) (62) (151) (662)
111 0.927 0.794 4 0,886
(1666) (564); (3383)
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TABLE 3 .24

PROBABILITY OF A HOUSEWIFE PURCHASING BRAND Cp
GIVEN THE HISTORY OF HER PAST THREE BRAND PURCHASES
AND THE CORRESPONDING STCRES VISITED

P RODUCT C
( Coffee) l-Purchased Brand Cj
B RAND Cp C-Not Purchased Brand Cp
Historical, T 1 =
Sequence | Past History of Stores Visited Irrespective of
o f Brands | the Stcre Choice
Purchased | sss ] o DDD (over-all)
000 10.023 0.072 0 038
 (7596) (3288) (17783)
|
010 ~ DSD SDS |
0 273 ,0.328 | 0.081 ' 0.258 0.226
(242) + (61) (99) . (182) (826)
001 ' DDS SSD
10 270 i 0.377 | 0.098 - 0.183 0.231
1 (237) (77) (102) - (197) (828)
011 '~ DSS SDD .
0.482 +0.605 | 0.185 0.268| 0 413
(114) | (38) (27) - (71) (315)
100 ! SDD DSS !
0 243 0.328 | 0.134  0.118° 0.186
(251 (58) (112)  (169) " (818)
t ,
110 . .~ 8SD + DDS |
0 459 ' 0.594 | 0.206 | 0.355 | 0.416
(122) @ (32) : (34) = (62) | (310)
] ‘ :
101 = ' sps | psp
'0.481 - 0.567 0.154 0 257 0.410
1(108) + (30) (26) (70) (315)
111 "0 809 . 0.667 0.769

(282) | (102) | (558)
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TABLE 3.25

PROBABILITY OF A HOUSEWIFE PURCHASING BRAND C
GIVEN THE HISTORY OF HER PAST THREE BRAND PURCHASES
AND THE CORRESPONDING STORES VISITED

PRODUCT C
(Coffee) l1-Purchased Brand Cq
BRAND C3 O-Net Purchased Brand C3
Historical; = =
Sequence Past History of Stores Visited Irrespective of
of Brands ! the Store Choice
Purchasgc_i_l__§§$ | , _DDD °  (over-all)
000 10 022 0 052 0.033
i (7829) | (3378)! (18369)
010 | DSD . SDS
0 145 . 0 242 ; 0 033 0136 0 136
(165)  (62)  (60) (154) | (617)
001 | DDS  SSD
0.258 0 348 . 0.071 0.230 | 0.227
1(186)  (69) - (56) (165) | (679)
011 DSS , SDD |
0 L4g 0.559 | 0.214 0.306 ' 0.440
1(78) (34) (28) (49) (243)
100 ! SDD DSS
j0.124  0.2ky  0.043 | 0129 0.11
1 (185) + (45) (70) | (163) (688)
:‘ , i
110 SSD | DDS i
0 370 0.618 : 0 231 0.410 . 0.395
(81) . (38) 1 o(26) (61) (248)
100 ~ sDpS DSD |
0.519 ;0.741 0 083 0,405 : 0.497
(52) ' (27) (12) (42) (181)
111 0.894 | | 0.690 0.850
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TABLE 3.26

PROBABILITY OF A HOUSEWIFE PURCHASING BRAND Cy
GIVEN THE HISTORY OF HER PAST THREE BRAND PURCHASES
AND THE CORRESPONDING STORES VISITED

PRODUCT C
(Coffee) 1-Purchased Brand Cy
BRAND Cy 0-Not Purchased Brand Cy
Historical | Irrespective
Sequence i Past History of Stores Visited of the Store
of Brands Choice
Purchased SS38 DDD (over-all)
000 0.025 0.059 0.038
(7755) (3365) (17783)
010 DSD SDS
0.24y 0.234 0.143 |0.383 0.226
(2u46) (47) (21) (65) (826)
001 DDS SSD
0.203 0.455 0.108 |0.235 0.231
(2L6) (88) (74) (179) (828)
011 DSS SDD
0.419 0.628 0.143 |0.383 0.413
(74) (43) (21) (65) (315)
100 SDD DSS
0.170 0.315 0.112 |0.140 0.189
(247) (54) (89) (172) (818)
110 SSD DDS |
0.293 0.500 0.069 ,0.210 0.416
(82) (32) (29) (62) (310)
101 | SDS DSD
0.238 i 0.500 0.222 10.200 0.410
(8L) | (20) | (18) (35) (315)
111 0.821 0.578 0.769
(218) - (90) (558)
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TABLE 3.27

PROPORTION OF HOUSEWIVES CHANGING THE SIZE OF
PURCHASE OF PRODUCT A VS. THE PURCHASE PATTERN

Pp

10.80 + BC x 8.

95 + SC x 6,15

P RODUCT A
( Paper Product)
Increased | No Change| Decreased

Patern of Two | the Size in the - the Size

Consecutive of Size of of Marginal

Purchases Purchase Purchase Purchase - Total
S ame Store & 0.124 0.784 0.092 0,312
S ame Brand (152) (963) (113) (1228)
Same Store & 0.212 0.574 0,214 0.131
Different (112) (303) (113) (528)
Brand
Different 0.184 0.630 0.186 0.333
Store & (240) (820) (243) (1303)
Same Brand
Different 0.236 0.521 0.243 0,224
Store &
Different (208) (460) (214) (882)
Brand
DMarginal 0.181 0.646 0.173
Total _ (712) (2546) (683) 3941
Pr = 13.30 + BC x 7.00 + SC x 4.20






———————
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TABLE 3.28

PROPORTION OF HOUSEWIVES CHANGING THE SIZE OF
PURCHASE OF PRODUCT B VS. THE PURCHASE PATTERN

P RODUCT B
( Tocthpaste)
T Increased No Change: Decreased
Pattern of Two the Size in the . the Size
Consecutive of Size of | of" Marginal
Purchases Purchase Purchase ' Purchase Total
I
S ame Store & 0.188 0.687 | 0.125 0.324
Same Brand (575) (2143) | (400) & (3118)
' |
' |
Same Store & 0.216 . 0.546 , 0.238 0.159
Different | (331) i (835) (364) (1530)
| |
D1ifferent | 0 187 0.622 0,191 ' 0.292
Store & | (527) (1757) (540) (2824)
S ame Brand i !
|
Different 0.253 0.473 | 0.274 I 0.225
S tore & i )
D ifferent (549) (1025) (594) . (2168)
B3rand f
|
Iv“Iarginal 0-200 0.597 zr 0.197
T " otal (1982) (5760) (1898) ' 9640
Pr = 17.85 + BC x 4.7 + SC x 1.8
PD=13.25+BCX9.8+SCXS.1
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TABLE 3.29

PROPORTION OF HOUSEWIVES CHANGING THE SIZE OF
PURCHASE OF PRODUCT C VS, THE PURCHASE PATTERN

PRODUCT C
(Coffee)
{ Increased No Change’ Decrease

Pattern of Two ! the Size ' 1n the | the Size!
Consecutive j of | Size of of 'Marginal

Purchases Purchase ! Purchase Purchase' Total

IR

Same Store & 0.081 0.841 l 0.078 0.429
Same Brand (776) L (8114) (755) (9645)
Same Store & 0.150 0.691 0.159 0.199
Different (672) (3087) (709) (4L68)
Brand
Different 0.144 0.716 0.140 0.136
Store & (424) (2103) (411) (2938)

Same Brand

Different 0.232 0.540 0.228 0.236

Store &

Different (1264) (2937) (1244) (5445)

Brand

Marginal 0.139 0.722 0.139 |

Total (3136) (16241) (3119) | 22496
PI = 7.62 + BS x 7.85 + 3SC x 7.25

= 7.62 + BS x 8.45 + SC x 6.55

e
lw)}
|



Product A

(Paper Product)
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TABLE 3.30

SUMS OF PRODUCTS AND SUMS OF SQUARES

No.
No .
No.

of Brands y
of Stores 10
of Periods 36

Yjykx+ Market Share of Brand 1 in Store jJ and Period k
as determined by number of purchases.

Xjjyk: Average Price of Brand 1 1in Store J and Period k.

—_
Source of

Degrees Sums of Sums of

Sums of Regression

Variation of Squares Products Squares Coefficlent
Freedom (y?) (xy) (x?)
Between
Brands 3 91.353 -0.261 0.033 -7.903
Between
Stores 9 2.785 0.901 0.945 0.954
Between
Periods 35 1.309 0.562 0.573 0.981
Brand x
Store
Interaction 27 9.135 0.073 0,107 0.683
Brand x
Period
Interaction 105 11.453 -0.1250 0.115 -1.086
Store X
Period
T nteraction 315 7.879 3.333 5.156 0.646
I rror 945 82.518 0.252 1.082 0.233
T o tal 1439 206.433 4,736 8.012 0.591
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TABLE 3,34
SUMS OF PRODUCTS AND SUMS OF SQUARES
Product A No. of Brands 4
(Paper Product) No. of Stores 10
No. of Periods 36

Yijk* Market Share of Brand 1 1n Store J and Period k
as determined by volume of sales.

Xijk’ Average Price of Brand 1 in Store J and Period k.

Source of ngrees Sums of Sums of Sums of Regression

Variation of Squares Products Squares Coefficient
Freedom (y?) (xy) (x2)

Between

Brands 3 98.391 -0.289 0.033 -8.759

Between

Stores 9 2.569 0.872 0.945 0.923

Between

Periods 35 1.154 0.524 0.573 0.914

Brand x

Store

Interaction 27 7.935 0.088 0.107 0.819

Brand x

Period

Interaction 105 11 .773 -0.193 0,115 -1.680

Store x

Period

Interaction 315 7 .647 3.364 5 156 0.652

Error 945 90.399 -0.438 1.082 -0.405

Total 1439 219.868 3.927 8.012 0.490
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TABLE 3.38
SUMS OF PRODUCTS AND SUMS OF SQUARES
Product B No. of Brands 4
(Toothpaste) No. of Stores 10
No, of Periods 36

Yyjx: Market Share of Brand 1 in Store J and Perlod k
as determined by number of purchases

Xijk‘ Average Price of Brand 1 1n Store jJ and Pericd k.

~Source of Degrees Sums of Sums of Sums of Regression

Variation of Squares Products Squares Coefficlent
Freedom  (y?) (xy) (x2)

Between

Brands 3 13.379 0.352 0.030 11 646

Between

Stores 9 0.847 -0,020 2.199 -0.009

Between

Periods 35 1 031 -0.140 0.156 -0.902

Brand x

Store

Interaction 27 4. 395 0,081 0.154 0 528

Brand x

Period

Interaction 105 9,050 -0.388 0.330 -1.176

Store x

Period

Interaction 315 3.543 —9;617 1.189 -0 519

Error gu5 27.977 -0.778 1.932 -0.403

Total 1439 60.221 -1.510 5.989 -0.,252
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Product B
(Toothpaste)

SUMS OF PRODUCTS AND SUMS OF SQUARES
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TABLE 3.42

No.
No,
No ,

of Brands
of Stores
of Periods

Yijk‘ Market Share of Brand 1 in Stcre J and Period k
as determined by Volume of sales.

Xiyk: Average Price of Brand i in Store J and Period k.

10
36

Source of Degrees Sums of sSums of JSums of Regression
Variation of Squares Products Squares Coefflcient
L Freedom  (y?) (xy) (x?)
Between
Brards 3 13.902 0.300 0.030 9.924
Between
Stores 9 0 817 -0.246 2.199 -0.122
Between
Periods 35 1.062 -0.142 0.156 -0 910
Brand x
Store
Interaction 27 3.845 -0.098 0.154 -0.635
Brand x
Period
Interaction 105 10.391 -0.612 0.330 -1.857
Store x
Period
Interaction 315 3.928 -0 762 1.189 -0 641
Error 945 31.917 -2.429 1.932 -1.257
Total 1439 65.873 -3.989 5.989 -0.666
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Product C
(Coffee)
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TABLE 3 .46

SUMS OF PRODUCTS AND SUMS OF SQUARES

No.
No .
No.

of Brands
of Stores
of Periods

10
6

Yijk‘ Market Share of Brand i in Stcre j and Period k

as determined by number of purchases.

Xjjk: Average Price of Brand 1 in Store j and Pericd k.

Source of Degrees Sums of

Sums of Sums of Regression

Variation of Squares Products Squares Cosfficient
___ _Freedom_ (y?) (xy) (x4)

Between

Brands ? 24 .g57 2 054 0 239 6 065
Between

Stores 9 8. 002 2.312 5 135 -0 450
Between

Periods 25 0 517 0.116 0 829 0,140
Brand x

Store

Interaction 27 6.834 -0.259 0.299 -0.648
Brand x

Period

Interaction 105 2.540 -0.587 0.341 -1 724
Store x

Period

Interaction 215 5.5G4 2.382 5.50] 0 433
Error 9us5 21 608 -1 406 2 988 -0.u71
Total 1439 71 053 -0.013 15.532 -0.001
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TABLE 3.50

SUMS OF PRODUCTS AND SUMS OF SQUARES

Product C
(Coffee)

No. of Brands b
No. of Stores 10
No. of Periods 36

Y4jx: Market Share of Brand 1 in Store J and Period k
as determined by volume of sales.

Xijk‘ Average Price of Brand 1 in Store jJ and Period k.

“Source of Degrees Sums of Sums of oums of Regression
Variation of Squares Products Squares Coefficient
Freedom  (y?) (xy) (x?)

Between

Brands 3 21.898 1.872 0.339 5.528
Between

Stores 9 7 .9u7 -2.306 5.135 -0.449
Between

Periods 35 0.610 0.108 0.829 0 130
Brand x

Store

Interaction 27 6.365 -0.531 0.399 -1.331
Brand x

Period

Interaction 105 4._604 -0.707 0.341 -2 077
Store x

Period

Interatiion 115 5.990 2.235 5.501 ) 0.406

Error 945 25 .858 -2.130 2 988 -0.713
Total 1439 73.273 -1.460 15.532 -0.094
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APPENDIX IV

ANALYSIS OF TOOTHPASTE DATA

As mentioned earlier, only the data for product B, Dy,

include families with one or more weekly diaries missing
during the period of study. For products A and C, only

families who reported continuously without missing any

s ingle diary have been included for the purpose of analysis.
ITn order to insure that the general results are not sig-

T2 ificantly affected by the inclusion of data on families
YW ith missing diaries, the screened data of product B, D),
< onsisting only of families who reported continuously for

The results of the

Ek ree years have been re-analyzed.

h > potheses tested against both the samples of D; and Dy
= w ¢ tabulated side by side for comparison. Only hypotheses
micro level have implications in terms of a disconnected

at
Some

RS and or store sequence due to a missing observation.

these hypotheses are tested for both the samples and pre-

< =
No significant differences

= e pnted in the following tables.
i n the estimates of conditional probabilities of brand
“hoice are observed between the two samples Dj and Dj,.

However, this does not assure the reader that any type

Of brand and store analysis can be done on panel data with

202
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sets of families having missing diaries, though in my
analysis the results are not significantly affected. A
possible explanation could be that a missing weekly diary
for a family in the panel does not always imply a missing
purchase observation, especially when the time between two
consecutive purchases is longer than a week, as in the

case of product B (toothpaste).



STORE CHANGE VS. BRAND CHANGE
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TABLE 4

-1

IN TWO CONSECUTIVE PURCHASES OF PRODUCT B
COMPARED BETWEEN THE TWO SAMPLES D; AND D».

Product: B

(Toothpaste)
Store {
Change Data Different Marginal
Brand 'Base |Same Store Store Total
Change
| .
Dy 10.662(3078) 0.557(2780) : 0.607(5858)
Same i
Brand Dp 10.68L4(1670)|0.637(1405) : 0.612(3075)
D; 10.338(1572)!0.443(2212) © 0.393(3784)
Different | ‘
Brand D> i0’3l6(771) 0.363(1177) | 0.388(1948)
Dy ' 0.482(4650)|0.518(4992) f 9642
Marginal
Total D> 0.486(2441) |0.514(2582) 5023
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TABLE 4.2

PROBABILITIES OF A HOUSEWIFE PURCHASING BRAND By
GIVEN THE HISTORY OF HER PAST TWO BRAND PURCHASES AND
THE CORRESPONDING STORES VISITED COMPARED BETWEEN

THE SAMPLES D; AND Ds.

PRODUCT: B
(Toothpaste) l-Purchased Brand Bj
BRAND: By O0-Not Purchased Brand B;
Historical
Sequence Data Past History of Stores Visited
of Brands Base DD
Purchased SS SD DS D107 D105
Dq 0.050 0.060 0.082 0.083 ' 0.097
(1858) | (765) (1012) (1008) | (1310)
00
Do 0.040 0.061 0.075 0.077 0.104
(985) (411) (535) (534) (721)
Dq 0.352 0.279 0.254 0.266 0.321
. (165) (86) (114) (94) (196)
0
Do 0.354 0.256 0.200 0.213 0.287
(82) (43) (55) (47) (101)
Dy 0.409 0.333 0.558 0.359 0.382
(159) (78) (111) (92) (202)
01l
Do 0.481 0,310 0.581 0.375 0.298
(79) I(UZ) (62) (Lo) (104)
D; 0.899 '0.843 [0.864 | 0.765 | 0.798
(711) | (191) (242) (260) (302)
11
Do 0.887 0.859 0.855 0.773 0.777
(389) | (85) i (124) (141) | (121)
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TABLE 4.3

PROBABILITIES OF A HOUSEWIFE PURCHASING BRAND By
GIVEN THE HISTORY OF HER PAST TWO BRAND PURCHASES AND
THE CORRESPONDING STORES VISITED COMPARED BETWEEN

THE SAMPLES D AND Ds.

PRODUCT: B

(Toothpaste) l1-Purchased Brand By
BRAND: By J 0-Not Purchased Brand By
Historical
Sequence Data Past History of Stores Visited
of Brands | Base | DD
Purchased | S8 SD PS I pipy | D105
i Dq 0.075 |0.072 | 0.058 . 0.098 | 0.101
i (2023) | (759) | (1005) | (1009)| (1276)
00 '
Do ~ 0.080 |0.058 | 0.082  0.097 | 0.116
.+ (1023) | (520) (390) ° (538) (666)
Dy 0.397 |[0.442 | 0.292 0.329 | 0.376
L (179) | (77) (113) (79) (157)
10 j : :
' Do 0.365 |0.232 | 0.386 0,405 | 0.368
! (104)  (69) (ub) (42) | (77)
Dy , 0.436 :0.488 | 0.596  0.548 | 0.487
S (202)  (84) (114) (xo4) | (193)
01 : '
Do O.414 0.619 : 0.4L9 0.531 | 0.459
S (116) ! (63) (L9) . (49) (111)
D, | 0.857 [0.825 | 0.830 | 0.763 | 0.818
i (489) (200) (247) (262) (384)
11
D5 1 0.887 |0.791 | 0.767 0.797 | 0.825
- (292) (134) (93) (133) (183)
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TABLE 4.4

PROBABILITIES OF A HOUSEWIFE PURCHASING BRAND B
GIVEN THE HISTORY OF HER PAST TWO BRAND PURCHASES AND
THE CORRESPONDING STORES VISITED COMPARED BETWEEN

THE TWO SAMPLES D AND Dj.

PRODUCT: B
(Toothpaste) l-Purchased Brand Bj
BRAND: Bj O0-Not Purchased Brand Bj
Historical,
Sequence ‘Data Past History of Stores Visited
of Brands !Base i
Purchased | SS3 i DDD
| r
000 | D7 0.041(118Y4) 0.087(1621)
‘ ¥ DSD T“ ~ SDS
010 , Dp 10.219(64) :0.212(33):0.158(19)0.270(126)
- D5 [0.222(27) 0,056(18) : 1oo<1o>lo,217<69)
) i " "DDS ; 35D
001 | Dy o 295(61) 0.580(50) 0.250(20)10.292(154)
' D5 '0.346(26)  0.680(25) 0 .286(14) 10 286(77)
! _ DSS i SDD
011 Dy 10,468(47) -0.692(26),0.619(23);0.524(82)
D, |0.469(32)  0,706(17) 0.667(9) 0 L60(37)
; N 1
. " SDD ; DSS |
100 Dy 10.164(73) 0.219(32) 0.175(40);0.20L4(147)
D, (0.143(35) 0.182(22) '0.118(17)10.158(82)
| SSD DDS |
110 D1|On51l(u5) 0.615(13) 0.314(35) 0 430(86)
Dy 10 555(27)  0.667(9) 10.353(17) 0.391(46)
1 . SDS™ DSD
101 Dy 0.683(41) 0.727(11) 0.333(18):0.418(55)
. Dp 0.783(23) -0.571(7) 0.167(6) 0.440(25)
111 ' Dy 0.952(505) 10.842(355)
. D5 0.945(274) 0.842(177)




208

TABLE 4.5

PROBABILITIES OF A HOUSEWIFE PURCHASING BRAND By
GIVEN THE HISTORY OF HER PAST THREE BRAND PURCHASES AND
THE CORRESPONDING STORES VISITED COMPARED BETWEEN
THE SAMPLES Dj AND Dp.

PRODUCT: B
(Toothpaste) l1-Purchased Brand By
BRAND: By 0-Not Purchased Brand By
Historical ' -
Sequence Data Past History of Stores Visited
of Brands |Base
Purchased 1
000 D; |0.059(1338) 0.078(1589)
D, 10.064(669) 0.087(849)
I DSD SD3
010 Dy (0.338(80) [0.462(13)|0 261(23)[0.302/G6)
Dy [0.292(48) 0.333(9) |0,267(15) [0.345(55)
DDS SGD
001 Dy |0.361(97) {0.569(51)|0-324(34)|0.43 (158)
Dy |0.345(55) 10.607(28)]0.211(19) |0 417(8L)
: D33 SDD
011 Dy 10.750(60)  0.806(36)|0 810(21){0.664(116)
D, ;0 781(32)  0.818(11);0.864(21)10.646(65)
- SDD DSS |
100 D; 10.324(74)  0.290(31){0.281(32)]0.2¢2(125"
D> go.?u1(u7) 0 286(14)]0.294(17} /0-26C(77)
; T TTTssD Ty oty 7T T
110 Dy 40 490(51) 0 500(22)10 200(30}0.353(35)
Do 10.500(22)  0.636(11) 0 262(11) |0 467(45)
T T T TTTsBS T T DsSD T
101 Dy 0.652(45) 0 865(15)10.636(11" |0 .620(71)
D, '0 545(22)  0.889(9) [0.571(7) |0 .600(50)
111 Dy 0 887(274) lo 8uu(285:
D, '0 908/134) 0 876(186)




*C¢q aNy 'd SATIWYS OML FHL NAAMLAT QIHYIWOD

NdALLYd dSVYHOHNd HHL

"SA €

LONA0dd 40 dSYHOHNd

J0 BZIS HHL ONIDNVHD SHAIMHSNOH 40 NOILOVHA

9 HF'14VL

0S X 6 f + 09 x 0T + Gl +( = Jg
05 X ¢ 1 + 08 X g K 4+ 00 gl = 1a
¢q sseqg ®BiBQ
08 X 1°G + 09 X 9°6 + Gzl = mm
9S X @ T + 09 x L' + 68 LT = -4
Iq sseg eje(Qq
(¢£05) 000 T| (LB6) 6T O | (8662) 965 O (g€01) 902 0] <2d T T T T{esog
(0h96) 000 1|(RE8T) 46L°0 | (09LG) L6G 0 | (eg6l) 90¢ 0] La [eutsaey
R EE S
(LL1T) GE€2 0f (1f€) T1RZ O (845) 99n 0 (g62) €9z 0l 2a . puBdg 3usdajlid
(80Te) G22 0| (67G) hi2 0 | (G201) tin O (64G) €520 1a % 24038 3usdalIq
(GORT) 642°0] (862) hRl O (G68) LEQ' D (2G2) 6LT°0] 2a pueag SWES
(hca2) ¢6¢ 0 (0rS) 16070 (LGLT) 2290 (L2G) L8810 1a 'R 9d0%G 4U3a9JJ1Q
(Lil) €S0°0] (no1l) 6£2 0 (7Th) 9rG 0 (0a1) w1z 0| 2a T “puean 3uedsliiq
(0EST) 66T°0) (h9t) gee'C | (S£8) 9nS'0 (1€¢) 912 0} g 3 2JC4S OSuwes
(0.01) 2€€°0] (niz) 82T O | (HELT) L69' O (zet) €61 0| ea [ Tpueag sues
(gT1E) nw2€-0o] (oo Ge1 0 | (Eqn12) L§9 O (6.6) gsT o] Ta % 51045 oLBS
1e50] SSBUOJING 3seqodng ! sseyoang | eseqg |~ T T TTsdseysang
1BUTZEIBY JO 92TIS 9yj Jo 921§ SYs | JO 9215 3u3 B,B(Q SAT3NUISUO)
pPSSBOI03] uT s3ury) oON pasesdocul | _OM],_JO uJdajy4Bg

(o3sedyjooy)
g LOf1doHd



APPENDIX V

ANALYSIS OF COVARIANCE
The technique cf Analysis of Covariance is the combina-
t 1on of the methods of regression and Analysis of Variance.
While making observations on a variable "Y", 1f some other
a dditional factor 'X' varies, any dependence of "Y" on 'X'
w i1l tend to obscure and possibly invalidate the results of
A nalysis of Variance performed on 'Y', A brief explanartion
o £ the technique of Analysis ot Variance fcliiows: If a set
© f£ observations can be classified according to ocne or more
< x jteria, then the total variation between the members of the
S & t can be broken up i1nto components which can be attributed
T < the different criteria of classificarion. With the kacw-
1 & dge of this break-down, the i1nvestigator is able t> 1dent:-
£~ the criteria and their zontributicns tro the over-all varia-
T 3 on.
In our present study zf analyzing the market shares cf

B ™ &nds, in addition te the variation due to the factors under

L T2 estigation, the results are affected by the relative price

—_
§§’><-<:erpts cf this material are taken in part from the following
<> oks:
Lo Jogabratha Rcy, I Chakravorti, and R. Laha, Handbook for
Practical Work 1n Starisrtics, (Calcutrta: Indian Statisti-
zai Institure, 1959), pp- 278-283.
=2

- Bennett C. Allan and Norman L. Franklin, Statistica!l
Analysis 1n Chemistry and the Chemical Industry, (New York:
Wiley Publications, 1959), pp. 44l-u4b61l.

210
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1 e vels of the brands in the market. The factors under in-

v e stigation are brand, store and the period of purchase de-
no ted by A, B and C respectively. In performing the Analysis
o £ Covariance, we assume a relationship between the average

P x ice of the brand and 1ts market share, and the analysis

o £ variance on market share data 1s performed by adjusting
t h e market shares to some standard condition of price level.

T he regression relationship for adjustment of 'Y' due to varia-
t ion in 'X' 1s normally sought within the data by a suitable

@ nalysis, unless a relationship based on frevious experience

1 s available.

It is assumed 1n the model that the distribution cf 'Y'
is approximately Normal, though mcderate departures from
IQ'CD'rmality are unimportant in the Analysis of Variance. As
T T2 e variable of preportional market share cf a brand follows

B 3 nomial distribution, the tsilowing transf:rmation has been

W = &d to approximate the distributicn to normality.

Y - ¢(m) Arc Sin (Vm)
Where m := Proportional market share <of brand
y : Transformed value of m

: 2 ese transformations do nct result in any substantial lcss
X  efficiency for the estimares.

Ty e mcdel cf cur study is:

Yijk : u?al*B_‘,*‘K’Glj*ejk*elk*sxl]k‘rnl]K
W h o ere
Yi'k : Market share 5f Brand 'i', in stcre '3j', in
’ Period 'k'



\J 1

Xi'k - Average pr.ce 2f Brand '.', .n store '3',
] in period 'k'
L : constant
B : Regression ccefficient of price on market share

(assumed to be the same for all brands and s-tores)

al : Brand effect

BJ : Store eftect

Yy Period effect

1y Brand x Stcre 1nteraction effect

e]k : Stcre x Periodinteraction effect

eik : Brand x Pericd interaction effect
LK : Random etfect (distributed normaliy with mean

zero and variance 0¢)

T h e components ot the variance are estimated by using the

M e thod of least squares, and Table 4.l presents the corres-

P © niding algebraic equations. The subscraipts 'i', '3',

" xan froml1l tor, 1 tc s, and 1 to t respectively 1n the ccrres-
P = r1ding summartions. In cur 1nvestigation, rthe data has Ctesn

rores, and 36 (monthly)

S 1 =Sssified according to 4 btrands, 10

mn

T 2 e periods.
Thus: r : 4 s = 10; and t : 36.

T . . .
M« sums of squares and the sums of produ:cts are computed

[QBs follows:
r t
Mljo . E: Yiqk Nl]o i '{_xl]k
k 1 Kol
. s
M z Z i -
rok L. Yijk N. ok = *ijk
jol i1
r\ -
M : z: y N x
23k 13k o 1k
J -1 ] VJ}( i:1 ]
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TABLE 4.1
SUMS OF PRCDUCTS AND SUMS OF SQUARES
No. of Brands L(r)
No. of Stores 10(s)
No. of Periods 36(t)

Market Share of Brand 1 in Store J and Period k.

Average Price of 3rand i in Store J and
Period k.

Source of |Degrees Sums of .Sums of |Sums of  Regression

Variation

——— —— - —— 2 —

of Squares Prcducts Squares Coefficilent

' Freedom * (y2) | (xy) i (x?)

i

Between | (r-1)  Sp.yy | Sp.xy  Sp xx b100=
Brands ' 3 ‘ | Sp-xy/Sa-xx
Between (s-1) . 8B yy SB-xy 'SB-xx Dp3o=
Stores 9 | 1 SB»xy/SB-xx
Between (t-1) SCAyy Sc-xy ASC XX book=
Periods 25 ; Sc-xy/Sc-xx
Brand x (r-1)x "Spp.yy ' SAB xy SA3-xx |DPijo=
Store (s-1) - ' SAB-xy/SAB-xx
Inter- 27
action
Period (t-1) ' SAC xy/SAC.xx
Inter- 105 ' !
action :
Store x (s=1Yx Syr.y SRC . xt SBRC-xx Og4k=
Period (£-1) 7 ’ SBg'xy’SBC~xx
Inter- 315
action - —. ———— e

(r-1)x
Error (s=-1)x Sp. Sk, Sg . B=Srp . y\/St

(o) E-yy E-xy E-xx E-xy’°E-xx

L9985 _.

Total (N=1) St vy STrxy ST.xx o=

1439 ST-xy/ST xx




The covariance correction for the regression of brand
=ales on price level increased the precision of the findings
I ecause the results are then based on a standard condition
— £ price level. A brief description of the mathematical
— omputations follow.

The computational procedure fcr obtaining sums of
P roducts and sums of squares (Refer to Table u4.l) is given
2 n conventional text bcoks (Bennett & Franklin, 1954; Lucas,
1 957). In computing the sums of products, corresponding
~r alues of prices and market shares are multiplied instead of
s g uared at each stage of the computation.

In Table 4.2 the effect of the regression of price (X)
< m brand sales (Y) is removed from fhe sums of squares for
e x ror, and sums of squares for store x brand interaction +
© x" ror, by using the corresponding sums cf sguares for x and

h'% and sums of products (xy) and the formula:

- (s )¢rs
yy Xy XX

C
[

One degree of freedom assvciated with the regression 1s

S U1 b tracted from degrees of freedom fcr error, and interaction

he < rror. The sums of squares due to the interaction e:rfect

1s obtained by subtracting the adjusted sum of sguares fcr

€X xop from the adjusted sum of squares for interaction + error.
De’Eg,::‘ees of freedom for i1nteraction are obtained in a saimilar
MA nner by subtraction. Detai.ed descriptions are given 1in

EE:F Ometrics (Cochran, 1957). The F-test was used taking the

T A tio of mean squares (the sums of squares divided by the
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corresponding degrees of freedom) of interaction and errcr
to test the significance of store-brand interaction at both
5% and 1% levels.

In Table 4.3, the sums of squares ccrresponding to error
and interaction are adjusted for regressicon of price in a
similar manner as described above, this time by using the
corresponding class regression coefficients obtained 1n the
last column of Table 4.1l. The ratio of mean squares for inter-
action and error 1s compared with percentage values of the
F-distribution to test the nuli hypothesis that the observed
interaction between brand and store can be explained by the
class effect on regression coefficients. The estimates cf
regression coefficients in Table 4.1 are cbtained by div:iding
the respective sums of sguares of price of brand (yx), -he
independent variable, into the sums of products of prices and
market shares.

In Table 4.4, the regressicn sums of squares wirh one
degree of freedom, the part of total variation 1n marke:
shares explained by the price leve.is (regression) 1s com-
puted by the formuia BExy, where B 1s the regression cceffi-
cient and Ex 1s the error sum 2f produzts. The ratio cf mean
squares corresponding to regression and adjusted error, 1s
compared with percentage pcints ¢f the F-distribuoticn tc
test the null hypcthesis that price has nc sigriricant erfect

on the market share cf a brand.
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