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STELLINGEN
1.

Voor het identificeren van segmenten van voldoende grootte, stabiliteit, reactiviteit en toegankelijkheid, en voor het genereren van aangrijpingspunten
voor het ontwikkelen van marketingstrategieën, is "benefit"-segmentatie een
van de meest effectieve segmentatiebases die ter beschikking staan.
Dit proefschift.

2.

De "clusterwise regression"-methoden die in dit proefschrift zijn ontwikkeld
en toegepast voor marketing van tastbare consumentenprodukten, kunnen
evenzeer waardevolle bijdragen leveren aan segmentatieproblemen in vakgebieden als direct marketing en industriële marketing, alsmede de marketing
van diensten.
Dit proefschrift.

3.

Ten behoeve van de ontwikkeling en toepassing van latente-klasseregressiemodellen in segmentatie-onderzoek verdient de validiteit van de
gebruikte asymptotische significantietoetsen voor de coëfficiënten nader
onderzoek.
Dit proefschrift.

4.

Het fundamentele verschil tussen de "fuzzy" clusteringsmethoden gebaseerd
op de "fuzzy-set"-theorie, en die gebaseerd op latente-klasse-modellen is dat
de eerste ervan uitgaan dat objecten partieel tot meerdere clusters behoren,
hetgeen leidt tot een "fuzzy" classificatie, terwijl de tweede veronderstellen
dat objecten tot één cluster behoren, zodat de "fuzzy" classificatie het
gevolg is van onvoldoende informatie in de data om objecten eenduidig toe te
wijzen.
Dit proefschrift.

5.

Gusteringsmethoden die overlappende clusters identificeren in een regressiecontext, zijn discutabel aangezien het regressiemodel additief is tussen
twee overlappende clusters en derhalve objecten die tot beide clusters

behoren een derde cluster vormen met een regressiemodel dat verschilt van
dat van elk van deze beide clusters.
Dit proefschrift.

6.

De afbraaksnelheid van alcohol in het menselijk lichaam is afhankelijk van de
geconsumeerde dosis, en vetrijke maaltijden zijn minder effectief in het verlagen van alcoholconcentraties in het bloed dan eiwit- of koolhydraatrijke
maaltijden.

7.

Veronderstel dat er in een populatie waarin een epidemie optreedt alleen een
instroom is door geboorten van gezonden en besmetten, dat door proportionele sterfte de populatiedichtheid constant is, de infectiekans constant is,
en de nakomelingen van besmetten ook besmet zijn, dan raakt de gehele
populatie geïnfecteerd als de populatiedichtheid groter is dan een zekere
drempelwaarde.

8.

Hoewel schijnbaar tegenstrijdig, ondersteunt juist de populariteit van
kansspelen de gedachte dat possibilistische modellen in het menselijk denken
een belangrijke rol spelen.

9.

Ervaring in de statistische consultatie ondersteunt de stelling van Tijssen en
de Leeuw (1988) dat de keuze van een multivariate methode door onderzoekers meestal meer wordt bepaald door persoonlijke ervaring met,
voorkeur voor, of beschikbaarheid van standaardtechnieken dan door geschiktheid van de techniek voor het onderhavige probleem.
R. J.W. Tijssen and J. de Leeuw,
in: A.F.J. Van Raan ( e d ) , Handbook of qantitative
studies of science and technology, Amsterdam: Elsevier
Science Publishers 1988.

10. Het beleid van overheden en sportbonden met betrekking tot het risiko op
hersenletsel als gevolg van boksen en andere gevechtssporten zou moeten zijn
gebaseerd op resultaten van epidemiologisch onderzoek, waarin het relatieve
risico van de betreffende sporters op hersenletsel objectief wordt vastgesteld.

11. Intensieve beoefening van kyokushin karate leidt tot een voor buitenstaanders
moeilijk te bevatten gespletenheid van de menselijke geest. De sterke
vriendschap tussen twee sportmensen voor aanvang en na afloop van een
wedstrijd wordt op geen enkele wijze aangetast door de intentie de ander uit
te schakelen in de periode tussen "hajime" en "yame".
12.

"Neem nu bijvoorbeeld de wetenschap, die gaat alsmaar vóóruit, zodat we
steeds verder achterop raken."
O.B. Bommel,
in: Marren Toonder, Een kleine handreiking, De Bezige
Bij, 1986.
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Errata

Clusterwise regression and market segmentation
-developments and applicationsMichel Wedel

Page 157, heading of Table 9.3:
"FCRG FCR", in columns 6 and 7 should read: "FCR GFCR".
Page 160, Table 9.5 bottom part (Data set 2), Column 3:
"0.27, 0.24, 0.25, 0.23, 0.25" should be:
"0.45, 0.04, 0.33, 0.04, 0.66".
Page 163, first line under Figure 9.2, "From the plot" should be: "From the plot
of", and "also be justified", in the second line under Figure 9.2 should read "also
justified".
Page 207, line 6, "Karate championships and gained" should be: "Karate and
gained".
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1

INTRODUCTION

Modern marketing in industrialized countries cannot do without segmentation
of the market of its potential customers. Goods can no longer be produced and
sold without understanding consumer needs, and recognizing the heterogeneity of
consumers' demand for products. Until the 20th century, marketing
predominantly involved a strategy of customized marketing and merchandising,
each customer being served individually according to her or his needs, within the
constraints of limited supply alternatives of producers and disposable income of
the average consumer.
In the beginning of this century, however, industrial development in various
sectors of the economy induced strategies of mass marketing, and consumers were
all offered the same, undifferentiated products. Due to mass production, products
did not match the needs of all consumers optimally. But the flexibility of the
production process increased, and the increasing affluence of consumers contributed to diversity in demand. Firms that identified the specific needs of groups
of consumers could develop the right offer for each of these submarkets and obtained a competitive advantage.
The concept of market segmentation emerged, and catering to segments became an important aspect of competition between firms. Today's companies are
increasingly focusing on mini-markets with different needs and different behavior
towards distribution and communication channels. Segmentation has been considered one of the most fundamental concepts of modern marketing, and has
spread beyond market research into areas such as food research and social research. The importance of the segmentation concept is reflected in the vast amount
of segmentation studies conducted by firms and market research agencies, and the
impressive amount of literature published on this topic in scientific journals.
Market segmentation is also the topic of this work, the main thrust being segmentation of consumer markets. The terms 'consumer segmentation', 'market
segmentation' or 'segmentation' will be used interchangeably. Industrial segmentation or segmentation of the demand of services will not be considered.

13

The present work consists of two parts. Part 1 (Chapters 2 to 6) reviews the
literature on segmentation and sets the stage for Part 2 (Chapters 7 to 11), in
which a set of new methods for consumer segmentation are developed and applied.
Chapter 2 discusses the segmentation concept, marketing strategies, and research. A common understanding of the concept of consumer segmentation is
essential as a basis for research on this topic, and its implications for marketing
strategy. Once segments have been identified, firms may develop marketing
strategies in which groups of consumers with different needs are targeted with a
different marketing mix. Segmentation research provides management with information required for the development of marketing strategy. Two major streams of
segmentation research are identified on the basis of their theoretical foundation,
which can be based on either microeconomic theories or behavioral science. Both
the methods and the variables used as a basis for segmentation differ according to
these two streams.
Chapter 3 deals with variables that may be used as a basis for segmentation.
Alternative bases are described and evaluated according to their effectiveness for
segmentation.
The statistical methods that are available for segmentation research are
described in Chapter 4. Segmentation research is a grouping task, for which a large
variety of methods have been used. A major distinction is made between a priori
and post hoc methods, which define the number of segments and their boundaries
before, and after data collection respectively.
In Chapters 5 and 6, the approaches to segmentation developed within the two
major streams of segmentation research are reviewed. In Chapter 6 focus is upon
benefit segmentation, and the discussion sets the stage for the development of the
new segmentation procedures in Part 2.
In Part 2 (Chapters 7 to 10) a set of new segmentation techniques are
developed, called clusterwise regression methods, which combine prediction with
classification. Chapter 7 describes a method that yields non-overlapping segments;
the method is applied to the analysis of preferences for meat (A part of this chapter has been published before, Wedel and Kistemaker 1989). In Chapter 8 a
method is developed that allows of fuzzy segmentation, in which consumers may
belong to more than one segment (A part of this chapter was published, Wedel and
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Steenkamp 1989). Two applications are provided: one entails the analysis of
preferences for meat products, the second one entails an analysis of consumer
attitudes towards outlets selling meat. Chapter 9 describes a method that incorporates simultaneous benefit segmentation (grouping consumers) and market
structuring (grouping products). The method is applied to the analysis of
preferences for butter and margarine brands.
The performance of the methods is critically evaluated using cross-validation
procedures, and Monte Carlo studies on artificial data. The methods are compared
with other segmentation methods described in the literature.
Finally, in Chapter 10, the implications of the analyses for a number of
relevant fields of marketing research (e.g. food marketing) are discussed. Both the
strong and weak points of the methods are critically evaluated, and suggestions for
further developments and applications are made.

PARTI
AN OVERVIEW OF THE SEGMENTATION LITERATURE

16

2

MARKET SEGMENTATION

2.1

The concept

Whereas the theory of perfect competition assumes homogeneity among both
the demand and supply sides of the market, the theory of imperfect competition
(Robinson 1938) deals with diversified markets. Variations in production methods
and resources, the increasing affluence of consumers, and variation in producers'
estimates of the prospective consumer needs contributed to this diversification
(Smith 1956).
Market segmentation has become a necessary perspective of the market for a
business firm to provide an optimum match between the increased flexibility of
production and the needs of homogeneous groups of consumers. It has been a
central concept in both marketing theory and marketing practice since its introduction by Smith in 1956. Smith recognized the existence of heterogeneity in the
demand of goods and services, based on the economic theory of imperfect competition. Smith defined: "Market segmentation involves viewing a heterogeneous
market as a number of smaller homogeneous markets, in response to differing
preferences, attributable to the desires of consumers for more precise satisfaction
of their varying wants".
It was essentially Smith's (1956) work that prompted researchers to develop
techniques for partitioning the market and describing the submarkets. The segmentation concept provided a basis for identifying the data needed for the selection
and implementation of marketing strategies. Segmentation was extended, both
theoretically and practically, to virtually all strategic and tactic marketing plans and
programs.
However, there has been a lack of precision of the use of the term "market
segmentation" in the marketing literature (Dickson and Ginter 1987). Three different views can be distinguished.
First, market segmentation is viewed by some authors as the recognition of the
existence of heterogeneity in the market and the development of a strategy to cater
to more homogeneous submarkets (Smith 1956, Engel, Fiorillo and Cayley 1972,
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Frank Massy and Wind 1972, Wilkie and Cohen 1977, Bass, Tigert and Londsdale
1968, and Winter 1979, 1984).
Second, opposing to the above view, is the use of the term "segmentation" to
refer to activities of identifying homogeneous consumer groups (Johnson 1971,
Mahajan and Jain 1978, Hayley 1968, and Kotler 1988).
Third, Dickson and Ginter (1987) defined market segmentation as a state of
the market in which heterogeneity in demand exists, which allows of the identification of market segments. In the views expressed by Dickson and Ginter (1987) and
Dickson (1982), segmentation does not entail a grouping of people, products or
usage situations, but of demand functions.
In addition to these differing views of segmentation, some authors question
whether natural groups or segments exist at all (Johnson 1971, Shepard and
Arabie 1979, Arabie et al. 1981, Hagerty 1985). They argue that it is only convenient to approximate the heterogeneity of the market by clustering respondents
into segments. The segmentation concept only imposes a possible partitioning on
the market, which may at best provide an acceptable approximation to the real
condition of market heterogeneity. Based upon these considerations we propose
the following conceptualization of (consumer) market segmentation.
Segmentation is a theoretical marketing concept partitioning a market with
heterogeneous demand into submarkets with homogeneous demand, with the
purpose of a more precise adjustment of brands, products, or services to consumer
needs, to determine the potentially most profitable allocation of marketing efforts.
The accuracy of the firm's identification of market segments contributes to its
competitive advantage, because it is a prerequisite to the development of market
segmentation strategies by a firm's management. A number of conditions affect
the effectiveness and profitability of the marketing strategy (e.g. Frank et al. 1972,
Baker 1988, Loudon and Delia Bitta 1984, Kotler 1988):
- Identifiability. It should be possible to identify segments, and obtain relevant
information on their consumers' characteristics. The greater the differences in
prospect buying behavior between segments, the more justification for segmentation strategies.
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- Substantiality. Segments should be large enough to warrant the profitability of a
targeted market program. Both the number of customers and their purchasing
power are important.
- Responsiveness. Segments should respond uniquely to marketing efforts targeted
at them. Preferably, segments should constitute a gap in the market.
-Accessibility. It should be feasible to reach segments through promotional or
distributional efforts.
- Stability. Segment membership, accessibility, size and responsiveness should be
stable for a certain period of time at least to allow of predictions from the time
of study to the time of implementation of the marketing strategy.
-Actionability. Segmentation studies should provide clues for strategic decisions
on the effective specification of marketing instruments.
2.2

Marketing strategies

Firms may perceive different degrees of segmentation in the market, from
completely aggregate to completely disaggregate. On the basis of information on
the degree of segmentation, they may employ undifferentiated (or mass) marketing
(ignoring segment differences and offering one brand to the entire market), differentiated marketing (operating in different segments with different brands and
marketing mixes in each segment), or target marketing (concentrating on one
segment) (Kotler 1988). Figure 2.1 depicts these strategies.
When a firm uses a target marketing strategy, it might either target the segment with one product (segment concentration) or serve many needs of a
particular segment (market specialization). When a firm employs a differentiated
marketing strategy, three possible market coverage patterns can be distinguished:
selective specialization (the firm selects a number of segments each of which
matches the company's objectives, and which are uniquely targeted), product
specialization (the firm produces one product, which is sold to a number of
segments), and full coverage (the firm serves all segments with all products they
might need) (Kotler 1988).
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Supply
Strategy

Mass marketing

Target marketing

Differentiated marketing Customized marketing

Demand

Degree of
segmentation: Aggregate

Figure 2.1

> Disaggregate

Market segmentation and market segmentation strategies. (The degree of segmentation increases from left to right, the squares denote the enterprises on the supply
side, the dots and circles denote consumers and segments respectively on the
demand side, the arrows denote the offers provided)

Product differentiation has been described both as a strategy opposing market
segmentation (Kotrba 1966), and as a means of implementing market segmentation. The misunderstanding on this issue was clarified by Dickson and Ginter
(1987), who defined product differentiation as the marketplace condition in which
not all products are perceived by consumers as being equal. A product differentiation strategy was defined as the deliberate alteration of consumers' perceptions of
product attributes. This can be achieved by product development, product
modification, pricing, or communication (Curry and Menasco 1983, Leeflang
1987).
Alternatively, firms may attempt to increase the importance consumers attach
to an attribute on which the product in question has a competitive advantage. This
(product-oriented) strategy was called demand function modification by Dickson
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and Ginter (1987). Demand function modification can be achieved by promotional
activities (Curry and Menasco 1983, Leeflang 1987).
The development of marketing strategy is thus critically dependent upon the
current market condition and the accuracy with which it is perceived by the firm's
management. Segmentation research plays an important role herein.
2.3

Segmentation research

Frank, Massy and Wind (1972) divided research on market segmentation into
the decision-oriented school and the behavior-oriented school. The major difference between these two is their theoretical orientation: the first derives from
microeconomic theory, whereas the second is founded upon theories originating
from the behavioral sciences. In decision-oriented segmentation research, the
question of which and how existing segments respond to marketing instruments is
the issue, rather than the question why segments exist, or how they can be identified. These are the issues addressed by the behavioral school of segmentation
research. It focuses on approaches for the identification of segments and searches
for variables that contribute to the theory of why the differences in behavior between segments occur.
Wilkie and Cohen (1977) expanded upon the scheme of Frank, Massy and
Wind (1972) and discriminated between the correlational stream and the productinstrumentality stream. According to their definition the correlational stream
searches for general consumer characteristics that are correlated with actual behavior, be it level of purchase or purchase response to marketing variables. The
definition of the correlational stream is thus somewhat wider than that of the
decision- oriented stream of Frank, Massy and Wind (1972). The productinstrumentality stream is defined by Wilkie and Cohen (1977) to be founded upon
behavioral science theories.
We will focus on microeconomically oriented (choice-based) segmentation in
Chapter 5, and behavioral science-oriented segmentation in Chapter 6. Although
the approaches towards segmentation have blended (e.g. Rao and Winter 1978,
Hauser and Urban 1977, Winter 1979, Currim 1981), this categorization appears
a useful way to separate two research traditions. The chapter on the

