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Chapter 1

Introduction
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1.1. Background to the dissertation
Most studies into consumer behaviour and for marketing purposes are aimed at

explaining or predicting a single type of consumer behaviour. Now for some purposes
such studies are relevant, but there is no reason to assume that insight into combina-
tions or hierarchies of behaviour are not relevant for other objectives. For example, a
company aiming to satisfy different needs throughout the consumer lifecycle should
have insight into the combinations in which needs are salient and into the develop-
ments ofconsumer needs. This dissertation is relevant for studies into combinations and
hierarchies of consumer behaviour. To this end we propose that in the field of consumer
research two major topics of interest may be distinguished:

(1) Studies for developing theories that are aimed at explaining the occurrence of an
event, display of behaviour or the consequences of behaviour.

(2) Studies aimed at defining the event or behaviour that has to be explained.

The above-mentioned events and behaviours can be regarded as rather general, because
these ideas are also relevant for various other areas of scientific enquiry. An event or
the display of behaviour can be, for example, the first time a subject uses a particular
drug, the acquisition of a particular product or the displayed ability to perform a cer-
tain task.

Relevant for our purposes is that most theories on consumer research concentrate
on the first mentioned topic (e.g., Ajzen and Fishbein, 1980; Engel et al., 1986; Howard,
1977; Howard and Seth, 1969; Kotler, 1971). There are some exceptions. Vallacher and
Wegner (1985) propose that various levels of behaviour may be defined, i.e., (1) The
individual act, (2) The field in which the acts may occur and (3) The general domain.
Van Raaij and Verhallen (1994) have proposed an interpretation of these three levels of
granularity in terms of consumer research. This will be discussed further below. Kasper
and Kuijlen (1985; cited in Kuijlen, 1993) conducted another study on this topic, with
results indicating that consumer expenditures could be categorised in a manner that has
purpose and is recognisable for consumers. Possible categorisations could be defined as
follows: Is the product wanted or not; ís the product owned or not; is the product need-
ed or not. Kuijlen (1993) proposes that such categorisations enhance predictive power
regarding consumption intentions.

Similar ideas have been presented from a more merhodological perspective. The
relevant methodology was originally applied to acquisitions of consumer durables and
is called acquisirion pattern analysis. Acquisition pattern analysis is intended for defin-
ing consumer acquisitions of products at a relatively high level of granularity, higher
than at the level of a single product such as a washing machine, a savings account or a
television set. For this purpose the products that consumers own at a given point in
time are bundled, products that are relatively often owned in combination are allocat-
ed to the same bundle (McFall, 1969). Not only bundling of products is relevant for
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acquisition pattern analysis, but also the order in which consumers acquire products,

i.e., (LaPlace et al., 1985):

"Consumers think of their household purchases in terms of sets of similar

items rather than individual products. For example, consumer durables could

be grouped into a`comfort set' (e.g., electric blanket, air conditioner, auto-

matic washer, etc.), a'clean set', a'cook set', an `entertainment set', etc.

'Acquisition patterns could then be identified across these sets of consumer

durables."

These propositions imply that granularity can be regarded in different ways. For this

dissertation two interpretations of granularity are of importance:

(1) Combinations in which consumers own products, i.e., bundling of products;

(2) Orders (i.e., sequences) in which products are acquired.

Below we will see that the remarks by LaPlace et al. (1985) are probably more relevant

for contemporary marketing, as for marketing as it was practised when they made these

observations. This particularly applies for marketing in the financial services sector. In

the contemporary financial services sector relationship marketing plays an important

role, as is discussed below. Important for the current dissertation is that relationship
marketing should be based on insight into consumer developments in a specific do-

main, such as financial services. From the remarks made above it is clear that acquisi-

tion pattern analysis is a methodology for investigating such developments from the

perspective of changes in consumer product portfolios. Thus, intuitively, there is a link

between relationship marketing and acquisition pattern analysis, which we evaluate

more precisely below. This evaluation serves as an introduction to the more methodo-

logical issues addressed in che remainder of this dissertation.

For addressing the problem concerning the lack of insight into combinations and

hierarchies of consumer behaviour (i.e., a suitable level of granularity of behaviour), we

address some theoretical issues in the remainder of chapter 1. As for the organisation of

chapter 1, in section 1.2 we first discuss developments in financial services marketing

that have led to the relevance of insight into consumer behaviour at a high level of gran-

ularity. For this purpose we will review the relevant literature on (relationship) mar-

keting and present our view on this topic. Then we will argue that consumer research

in the financial services sector could concentrate on product acquisitions, introducing

acquisition pattern analysis as an approach for gaining insight into developments of

consumer's product needs (i.e., revealed preferences) at an appropriate level of granu-

larity. Kamakura et al. (1991) previously pointed out that acquisition pattern analysis

is useful in this regard. However, they only considered the utility of acquisition pattern

analysis in terms of identifying cross-selling opportunities, suggesting that if clients
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own multiple products at a particular company switching costs become high. This im-
plies that the probability of developing and or maintaining a long-term relationship is
increased. Below we address the utility of acquisition pattern analysis for relationship
marketing from a more general perspective.

After these more theoretical issues have been addressed we discuss acquisition pat-
tern analysis in section 1.3. The latter is an introduction to the main topic of the other
chapters in this dissertation. That is, our investigations are conducted for consumer
research purposes in the financial services domain. The goal of this dissertation is, how-
ever, of a more general methodological character, i.e., finding a suitable technique for
bundling specific events or behaviours and investigating hierarchies of such events or
behaviours in such bundles. In the epilogue to this dissertation we discuss to what
extent this more general methodological goal is realised. Most importantly for the top-
ics addressed below is that in section 1.4 we point out thac it is not clear which partic-
ular technique can be useful for acquisition pattern analysis. Various techniques have
been used for conducting such research. Therefore, the current dissertation aims to find
an appropriate technique for such purposes. The relevant research questions are formu-
lated in section 1.5, which concludes the introduction to the dissertation.

1.2. Domain of the dissertation
There are basically three domains of research that are relevant for the current dis-

sertation, these are:

(1) Financial services,
(2) Relationship marketing in the financial services sector',
(3) Acquisition pattern analysis.

In section 1.2 we concentrate on the relevance of the dissertation for the rwo first men-
tioned domains. These two domains have been chosen for pragmatic reasons. That is,
developments of relationship marketing in the financial services sector led to ideas that
are strongly related to the methodology of acquisition pattern analysis.

Section 1.2 is based on the proposition that consumer research should aim to inves-
tigate consumer behaviour in the financial services sector, at an appropriate level of
granularity for relationship marketing. Such insight is required for developing and
maintaining long-term relationships with consumers. These propositions are based on
the well-known lifecycle hyporhesis, i.e., it has been proposed that consumer financial
needs change throughout her or his lifecycle (Friedman, 1957; Modigliani and Brum-

i Note that we concentrate on relationship markecing in the financial services secror. We ignore relarionship marke-

ting in other secrors, to limit the Field rhat has to be smdied. We do have co remark that some of rhe developmenrs

che financial services seccor has experienced in che area of relationship markering have also occurred in other sectors.

Thus, when we speak of developmenrs in relationship markering in rhe financial services sector, we do nor wish ro

imply that the introduced concepts were first developed in the financial services sector.
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berg, 1954). This implies that decision-makers at financial services providers should
know what a consumer is likely to need next. This can be illustrated using an example.
Consider we have a profitable consumer who owns a checking account and a savings
account at company X. Now at a certain period in life this consumer will develop finan-

cial needs that often lead to the acquisition of an investment trust. This implies that
company X should offer such a product at the relevant period in the consumer lifecy-
cle. The exact point in time can never be found. However, if we know that the acquisi-
tion of an investment trust is usually preceded by the acquisition of a checking account
and a savings account we have substantially narrowed down the period in which offer-
ing the investment trust is relevant.

Now these considerations can be highly relevant for relationship marketing. Usíng
orders in which consumers generally acquire products, decision-makers at Company X
could aim to fulfil all financial needs that a customer has as far as it concerns acquisi-
tions product caregories (rhe technique is not suitable for investigating financial needs
for specific services, brand related attributes, etc.). If a savings account is indeed usual-
ly owned, before consumers acquire an investment trust, this implies that an invest-
ment trust has to be offered to clients owning savings accounts before the competitor
sells them this product. If the competitor does sell the investment trust, company X
loses a portion of the business that could have been created by the consumer in our
example. Moreover, the client may transfer money from the savings account to the
investment trust, so company X would be losing current business in addition to missing
new business created by the client in this example.

The perceived relevance ofsuch knowledge probably results from general acceptance

of the well-known ideas on the consumer lifecycle (Friedman, 1957; Modigliani and
Brumberg, 1954). It lies beyond the scope of the current dissertation to review all ideas
that have been presented with regard to the lifecycle hypothesis (refer to Browning and

Lusardi (1996) for an overview). At this point we only mention that the lifecycle
hypothesis postulates that consumers have different financial needs and require differ-
ent products at different phases in the lifecycle. This particular aspect of the lifecycle

hypothesis has led to developmenrs in marketing. These developments are based on the
idea that one requires insight into such consumer developments in order to satisfy con-

sumer needs throughout the entire lifecycle, instead of focussing on the needs leading

to the acquisition of a single product.
Above we have mentioned that these ideas are relevant at the so-called product-cat-

egory level (Rossiter and Percy, 1997), but do not explain consumer choices for a spe-

cific brand or supplier, when making an acquisition within a specific product-category.

Note that here product-category refers to a certain type of product, like wash-powder

or chocolate, regardless of the brand. All brands of wash-powder belong to the same

product-category. A domain is something different. A domain can be defined in vari-

ous manners. One could define a domain on the basis of logical reasoning. We could,

for example, propose that all products offered by financial services providers (banks and
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insurance companies) belong to the same domain. This approach has a disadvantage.
One could point out that insurance policies and products offered by banks are used for
different purposes. Or we may say that products used for borrowing money belong to a
different domain than products for saving purposes, etc.

In this dissertation we chose to base the definition of a domain on characteristic
sets. That is to say, if products are relatively often owned in combination they are allo-
cated to the same characteristic set (refer to section 3.2 for a more precise definition of
the term characteristic set). Now a characteristic set is basically our interpretation of a
domain. Note that here we make a choice to define domains in a certain manner.
Another way in which one could define domains is by asking different managers to
indicate which products belong to a domain. We could also take into consideration the
properties of the product. For example, a Parker pen is used for writing and uses ink for
this purpose. This implies that taking the product attributes into consideration implies
that the Parker pen belongs to the domain pens or products used for writing. However,
if consumers buy this product as a gift and this product is bought at, for example,
Christmas in combination with other gifts, another conclusion would be more appro-
priate (Kasper and Kuijlen, 1985). Now below we also look at actual purchase behav-
iour, i.e., the combinations in which consumers have products. Below such information
on product ownership is used to define domains, which are called characteristic sets.

In order to clarify this further we first discuss the developments of financial ser-
vices marketing that have led to the relevance of relationship marketing. Here we do
not aim to provide a complete overview of the history of financial services marketing.
Important for the current discussion is that marketing research in the financial services
sector initially aimed to segment consumers using socio-demographic variables. The
idea was that differences on demographics account For differences in overt consumer
behaviour. However, as the variance in overt consumer behaviour increased within
socio-demographic segments it was found that effectiveness of socio-demographic seg-
mentation decreased. This change has been described as follows (Elzinga, 1992, p. 2):

"General typologies often fail in predicting consumer behaviour where specific
product field relations are concerned. Changes in society as well as changing
consumer artitudes towards products (consumers seem to be more inconsis-
tent) did increase the problem to find an adequate segmentation. More and
more, market research showed findings that consumers who may be cheap-dis-
count purchasers could, at the same time, enjoy cultural events or buy expen-
sive durables. The `fast' yuppie with his Alfa Romeo can choose McDonald's
as favourite restaurant and `the man in the street' can let himself be spoiled at
a 5-stars hotel at the French Riviera in summer."

In hindsight one can say that not only differing needs are relevant for the seemingly
incompatible differences in the behaviours by the same consumer, situational factors



Introduction 17

and usage situations may also be relevant (Ajzen and Fishbein, 1980; Engel et al., 1986;
Howard, 1977). For example, the man in the street may not spend much on food in
daily live, but may find such luxury appropriate on holidays. The context `holiday' in
combination with context-specific needs explains the described extravagance. The
inclusion of such situatíonal factors in the models leads to a better explanation of the
variance in behaviour, but this topic lies beyond the scope of the current dissertation.

Most important for our purposes is that the ideas on the limitations ofsocio-demo-
graphics led to an increased focus on consumer needs. Moreover, decision-makers in
companies began to realise that products are not the core interest of a company, but
their clients. This was probably due to the fact that consumer needs were not directly
reflected in socio-demographics anymore and were, therefore, seen as an independent
entity for the first time. This change triggered decision-makers in companies to con-
duct research into consumer needs, thus, concentrating on the client instead of the
product. The insight obtained through such research enabled companies to develop
products, services and communication channels and approaches possessing utilities
facilitating satisfaction ofsalient consumer needs. Note that in section 1.3.1 we forward
a more thorough definition of consumer needs. For now a need can be regarded as the
consumer's wish to own a product with attributes that are perceived as relevant for sol-
ving a specific problem.

Relevant needs for the domain of consumer behaviour that is studied are probably
most suitable for predicting overt consumer behaviour. Bronner and Elzinga (1992) and
Van Raaij and Verhallen (1994) mention that segments based on such domain-specific
needs are the most suitable predictors for acquisitions of products within a single
domain. In the financial service domain one could think of needs that are related to
acquisitions of products from various product-categories (e.g., savings accounts, invest-
ment trusts, credit cards, etc.) or as Bronner and Elzinga (1992) propose:

"Segments at the general level are unlikely to provide meaningful predictors
on product usage, while segments at the brand-specific level are too detailed
to be relevant. There has been a plea to choose a middle level of generalisation
somewhere between general behavioural measures and act-specific measures:
the domain-specific segmentation approach. A domain can be described as an
area of behaviour that is aimed at the same goal: vacation, travelling, cooking.
Van Raaij and Verhallen (1990) argue that in general the domain-specific level
is the most feasible level of segmentation."

Van Raaij and Verhallen (1994) define the three levels of granularity as follows:

(1) General,
(2) Domain specific and

(3) Brand specific.
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The general level has to do with human behaviour undifferentiated over different
domains (domains are defined below). The well-known need-hierarchy that was pro-
posed by Maslow (1954) is an example of such a general theory on human behaviour.

The domain specific level has to do with behaviour in a certain domain. Segmenting
consumers on financial behaviour, for example, is at this level of granulariry. The most
specific domain is the brand-specific domain. This level ofgranularity is aimed at ques-
tions like: At which bank will a consumer acquire a bank account? Van Raaij and
Verhallen (1994) give a convincing argument that domain-specific segmentation is the
most effective approach for predicting consumer behaviour.

Below we adopt these ideas, but remark that most research conducted for financial
services marketing is not at the domain-specific level, but at the brand-specific level or
at a level of granularity between the domain-specific and the brand-specific level, the
product-category level as introduced above. We agree that one should focus on product

acquisitions, but not on the acquisition of products from a single product-category, but

on acquisitions of products from an entire domain. If a financial services provider offers
different products insight into the development of consumer needs is essential for effec-
tive marketing. At a certain point in time a consumer may have had a need that trig-

gered this person to acquire a savings account at a certain company. However, some
years later this person may have developed needs, due to financial maturity or increased
assets, that leads her I him to acquire an investment trust. If such a pattern applies for
most consumers, decision-makers at financial services providers require insight into this
development. Note that the situation is different for fast moving consumer goods. Here
the objective is inducing clients to repeatedly purchase the product-category and to
choose for our brand when this purchase is made. We propose that insight into the
developments of consumer needs is necessary in domains where specific product-cate-
gories are only acquired once and where the needs of an individual consumer for certain
product categories change over time.

In their handbook on marketing communication Rossirer and Percy (1997) for-
ward similar propositions. They indicate that there are only two effective ways for con-

ducting effective relationship marketing:

(1) Personal relationship maintenance, which is only applicable in long-term buying

situations with much personal interaction;
(2) Evolutionary database marketing' aimed at investigating changes in consumer

needs according to the customer's product relared stage in the lifecycle, i.e., a type
of domain specific lifecycle model.

Evolutionary database marketinK is based on database marketing. Database marketing can be defined as (Rossiter

and Perc}, 1997, p. 404): 'The practice of (1) compiling individual prospects' and cuscomers' names and contact

details (address, phone number, fax number, eleccronic mail address - depending on the planned mechod of futnre

concacc); ( 2) together with cheir individual purchase records (ciming, monetary amount and, where appropriate, type

of purchase or usage); and ( 3) using this information to retain the cuscomer or accivare the individual's purchase
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Given the preceding discussion it is clear that the dissertation does not address the first
mentioned point. With regard to the second point, we note that the propositions by
Rossiter and Percy (1997) are consistent with the ideas on domain-specific segmenta-
tion presented by Van Raaij and Verhallen (1994). Both perspectives focus on the con-
sumer behaviour within a domain, instead of focusing on, for example, brand-related
attitudes or the acquisition of a specific product. Rossiter and Percy (1997) also argue
that developments within a domain can be relevant, particularly for financial services
marketing. They propose that in markets where the consumer's product category needs
change over the lifecycle, these changes should be monitored. In this manner changes
can be anticipated to and this leads to more suitable product and service offers, from the

perspective of consumer needs.
These ideas on the importance of insight into consumer developments at a domain

specific level are consistent with a common thread through contemporary studies on
relationship marketing. It is agreed that relationshipmarketing requires a long-term
focus on developments of consumer needs in a particular domain (Berry, 1995; Dwyer

et al., 1987; Ganesan, 1994; Peterson, 1995; Poiesz et al., 2001). We propose that in-
sight into long-term developments of consumer needs at a generic level (the domain
specific level) provides companies with an understanding, enabling them to make offers

to consumers that have functional benefits for each individual.
The latter is also important, because not only the company should benefit from rhe

relationship; the consumer engaging in the relationship also has to be offered added
value (Cannon and Homburg, 2001; De Wulf et al., 2001; Dwyer et al., 1987; Paas and

Kuijlen, 2001a). Insight into developments of consumer needs is required for making
the right offer at the right phase in the consumer lifecycle. Now timing is a point that

someone familiar with the marketing literature would also find relevant in this regard. We

concentrare on the phase of the consumer lifecycle, instead ofexact timing. Thus, we choose

to focus at which general period certain offers should be made. Other research can investi-

gate issues such as, for example, which hour of the day an offer should be made by phone

or at which day in the week a mail offer should be sent. We propose that such precise meas-

ures of timing are more relevant for purchases offrequently purchased consumable products.

Now for the remainder of section 1.2 consider that the term consumer develop-

ment can be regarded in terms of changes in product-category needs of consumers, as
also stated above. Above we have mentioned that relationship marketing is usually not

about developing, selling and delivering a single product, but aims to develop and

maintain long-term relationships with clients. More precisely, relationship marketing

should facilitate processes for planning and execucing the conception, pricing, promo-

behaviour.' Based on this definition of dacabase markecing, Rossiter and Percy (19)', p. 413) define evolutionary

dacabase markecing as follows: ' Evolucionary dacabase markecing is a cechnique applicable in those induscries where

the cusromer's produa cacegory needs change over life scages or over a learning cycle. These changes are quire easi-

ly si~nalled cia rhr database, so ascure companies can anticipate them and alcer their produce and services offerings

ro fi[ eaulution as ir occurs.'
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tion and distribution of ideas, goods and services to create exchanges that satisfy indi-
vidual and organisational objectives in a long-term win-win relationship.' Such a rela-
tionship between company and client is only possible under the condition that both
parties invest in each other (Paas and Kuijlen, 2001a). The benefits for client and for
company should be of a greater value than the necessary investments made by each
party. This applies for the consumer, because otherwise this person is likely to termi-
nate the relationship with the client. It also applies for the company, because the ulti-
mate aim for any company is making profit (Batra et al., 1995; Hughes, 1994; Paas,
1999a, 2000a, 2002a; Rossiter and Percy, 1997).

From the discussion above it is clear that insight into developments of consumer's
financial needs is a fundamental part of relationship marketing. Now given the remarks
concerning the consumer lifecycle, also presented above, it is clear that developments
of consumer needs in the financial domain are systematic, i.e., it may be possible to
identify systematic patterns underlying such developments. Given the systematic
developments it should be possible to describe consumer purchases of financial pro-
ducts at a higher level of granularity, than at the level of a single acquisition. Below we
propose rhat it is expectable that there are systematic developments of consumer acqui-
sitions of products, because acquisitions of such products are related to systemaric
developments of consumer needs. These ideas are presented visually in figure 1.1.

Figure 1.1. Developmentr in rontrtmer needt andprodrect a~quiritionr

Product Needs Product Acquisitions

Acquisition 1

Acquisition 2

Acquisition 3

The contents of figure 1.1 suggest that we require insight at a higher level of granu-
larity into product acquisitions than most techniques used in market research can offer
(given the developments in consumer needs such needs can be defined at a higher level

3 These remarks are based on the definirion for marketing presented by the American Marketing Association.



Introduction 21

of granularity; we propose that this should also apply for product acquisitions).' The

discussion above implies thac marketing research for relationship marketing should

provide insight into multiple sales from products in a specific domain. Now this brings

us back to the level of granularity of the consumer behaviour that needs to be explained.

Below we discuss a methodology usable to investigate product acquisitions at a suitable

level of granularity.

1.3. Investigating consumer develupments in the financial services sector
In section 1.3 we discuss a methodology for bundling and hierarchically ordering

product acquisitions. In section 1.3.1 we first justify our choice to study consumer

developments in terms of changes in product needs. Then in section 1.3.2 we introduce

the actual technique for conducting acquisition pattern analysis.

1.3.1. Product needs
In section 1.2 we adopted the opinion that explaining and predicting consumer

behaviour in the financial services sector should be based on personal developments of

consumers needs within the financial domain. However, more has to be said about these

consumer needs. We propose that consumer needs in the financial services sector could

be considered in terms of product needs. That is, attributes that financial products possess

are related to financial needs of consumers and products may possess certain attributes

that are relevant for the satisfaction of specific consumer needs. If a consumer attaches

more value to the satisfaction of a need than the value attached to the money and effort

used when acquiring and owning the relevant product, then the product is usually

acquired and vice-versa (Clawson and Vinson, 1978; Gutman and Vinson, 1979).
Consumer acquisitions can only give an indirect indication of consumer needs.

Acquisitions are not only influenced by latent consumer needs, but also by, for exam-

ple, manifest need (the need for an existing product translated in an acquisition), the

limitations of the range of products that are offered in the marketplace, the degree in

which subjects are informed about products and their cognitive capacities are also rele-

vant. A way to investigate consumer needs is deducing these through stated preferences.
However, subjects are often incapable of indicating such complex matters properly, it is

even possible that they first think about a topic during the interview. Thus, a need as
such can be an artefact of the interview situation. These problems imply that it may be
sensible to concentrate on overt behaviour, i.e., overt consumer acquisitions of financial
products in our case (Clawson and Vinson, 1978; Gutman and Vinson, 1979; Kuijlen,

1993).

-t Mosc marketing research techniques used in contemporary financial services marketing aim co explain or predict che

acquisition of a brand or predict the acquisicion of a single product-category. For example, che commonly used pre-

diccive modelling approach (e.g., Bacra ec al., 1995; Breur and Paas, 2000; Bult, 1993; Paas and Kuijlen, 1998) is

aimed at finding characteristics of consumers chac are prospects for offers from a single product-cacegory, withouc

taking inro consideration the developments of product portfolios.
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In the fïnancial services sector product needs particularly deserve the attention that

we propose above (Kuijlen, 1993). Kuijlen (1993) díscusses the theoretical and metho-

dological problems involved in the application of most models for predicting consumer

behaviour, such as the models introduced and discussed by, for example, Ajzen and

Fishbein (1980), Engel et al. (1986), Howard (1977), Howard and Seth (1969) and

Kotler (1971). These models may predict consumer behaviour of certain individuals in
certain situations. However, it is not clear in which situations the behaviour of which

consumers is predicted (Verhallen and Pieters, 1984).

These reservations apply in general, but problems are even more serious for finan-

cial services marketing. Taking into consideration some previously published research

(Burnett and Chanko, 1984; Gri)nroos, 1982,1984,1985; Jain et al., 1988) Kuijlen

(1993) remarks that:

~ Psychological concepts usually have little relevance for financial services, because

in this domain of consumer behaviour psychological involvement of rhe consumer

is usually low.
~ The financial services market is complex as a result of the existence of many pro-

ducts that have almost the same utility but are labelled differently. To complicate
matters further these products are offered by various companies using different

channels for distribution.

~ Due to this complexity intermediaries often play a role in consumer acquisitions of
financial products. Now with such acquisitions consumer attirudes are less likely

to be of influence for the purchase, because the decision to purchase may have been
made by the intermediary

Given these remarks we propose that the focus of consumer research in the financial

services sector should not only be on underlying psychological concepts. We argue that

research should also concentrate on overt consumer acquisition behaviour, which applies

for acquisition pattern analysis. When applying acquisition pattern analysis the researcher

studies multiple acquisitions of products within a certain domain for the purpose of

studying consumer needs in this domain. We propose that studying multiple related

behaviours is more likely to give insight into consumer needs than looking at a single

behaviour. For example, the probabiliry that a single product-acquisition is not a result of

underlying consumer needs is greater than the probability that this applies for multiple

acquisitions in a domain. The techniques discussed in this dissertation are based on simi-

lar assumprions. These techniques assume that answers to multiple questions are more

likely to give a valid representation of an underlying trait, than the answer to a single

question. The probability that this single question is influenced by other factors than the
trait that one aims to measure is greater than the probability that this applies for multiple

questions. In section 3.2 we will see that certain conditions have to be fulfilled if owner-

ship of multiple products in a set is to be used ro gain insight into consumer needs.
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The approach we introduce has common ideas with the revealed preferences
approach. Just as in the revealed preferences approach we base our assumptions with

regard to consumer needs on overt product acquisitions. However, our approach differs
distinctly from the revealed preference approach. We do not deduce needs from the
acquisition of a single product. We proposed that the existence of a need at a more

generic level influences the probability that acquisitions are made from multiple pro-

duct-categories. This implies that we allow for mismatches between needs and product

acquisitions as a result of, for example, contextual factors, limited cognitive abilities

or lack of knowledge. Our approach only assumes a probabilistic relationship between

needs and product acquisitions. Also note that we do not intend to argue that stated

preferences have no use. Stated preferences are usable in combination with the approach

we use to predict, for example, future consumer acquisitions. In section 1.3.2 we
introduce the acquisition pattern analysis in more detail.

1.3.2. Acquisition pattern analysis
Acquisition pattern analysis can be used to investigate developments in product

needs displayed in a particular domain. Firstly, acquisition pattern analysis supports

defining domains based on actual consumer behaviour. That is the combinations in
which consumers often own products are used to define domains, products that are

often owned in combination are allocated to the same domain. Such combinations of

product ownership result from product acquisitions in the past. As mentioned previous-
ly in chapter 1, consumers often group products in meaningful sets. In chapter 3 it will

be shown that that acquisition pattern analysis can be used to find such sets amongst

financial products. Once such sets (or domains) are defined, acquisition pattern analysis

can be used for a second purpose, investigating the order in which products are

generally acquired, i.e. acquisition pattern analysis is also applicable for the following

purpose (Kamakura et al., 1991):

'Position both services and households along a'latent' difficultylability di-

mension. Thus, more `difficult' services (those that require greater resources,

are more complex and risky, and have lower liquidity) would require higher

levels of investors 'ability' or `maturity' ... In addition, it is possible to

interpret the position of an investor on the latent dimension as a function of
his individual characteristics such as investment strategies, expertise and stage

in the family life-cycle."

Important is that the proposed hierarchical view on product acquisitions can be

considered as one-dimensional, which has some distinct advantages for marketing. For

example, a one-dimensional view would test whether products A, B, C, D, E and F are

acquired in the mentioned order. A multidimensional view could imply the following:

Consumers first acquire product A, then B, followed by C and D. Furthermore, the
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following order could also be tested for in a multidimensional approach: First E then F,
followed by D. Now the advantages of the one-dimensional view are due to its simpli-
city. That is, the one-dimensional view displays more unambiguously which product is
most likely to be acquired next, because all products can be allocated to the same
híerarchy. For example, in the multidimensional view ofacquisition patterns, presented
above, subjects owning products A and B can be inclined to acquire either product C,
D or E next. While in the one-dimensional view it is clear that the most likely product
to be acquired next is product C. Thus, before searching for multidimensional struc-
tures in combinations in which consumers own financial products, we should direct in-
vestigations towards finding a simple one-dimensional structure. Acquisition pattern
analysis can be used for this purpose.

Early applications of acquisition pattern analysis concentrated on durable products
(e.g., Kasulis et al., 1979; Lusch et al., 1978; Paroush, 1965). Such studies formulated
the basic ideas for acquisition pattern analysis and are, thus, also relevant for the current
dissertation. Important for acquisition pattern analysis is that a distinction can be made
between consumable products and durable products by adopting the view that con-
sumers acquire consumable products with a higher frequency, while durables satisfy
needs over longer periods implying lower purchase frequencies (Lusch et al., 1978).
Readers are referred to Lancaster (1971) for a more precise distinction between these
two categories of products. This distinction needs to be made at this point in the
current dissertation, because below acquisition pattern analysis is used to investigate
acquisitions of durable products. Moreover, the distinction between durable and
consumable products is also relevant for the financial services sector. Products such as
travel insurance policies, short-term deposits or certificates can be considered more
consumable, while bank accounts, credit cards and investment trusts are more durable,
as they are generally used over longer periods. Thus, in the financial services sector
acquisition pattern analysis has been applied to the latter mentioned category of pro-
ducts (Kamakura et al., 1991; Soutar and Cornish-Ward, 1997; Stafford et al., 1982).

There are other approaches available, beside acquisition pattern analysis, for
analysing acquisitions of durable products. But the relevant models only have a few
specific possibilities ofanalysis; they are unsuitable to establish how consumers prioritise
acquisitions of multiple established durable products. Given this lack in tools for ana-
lysing consumer acquisition of durable producrs, Lusch et al. (1978, p. 120) formulated
the basic concepts of acquisition pattern analysis as an alternative to the above-
mentioned approaches, i.e.:

"Obviously, given limited income, consumers will not be able to acquire all
the durables rhey desire at a given moment. Therefore, it follows that an order
of acquisition will have to exist which will by definition be a temporal
concept. Although classical economic theory does not deal with the
consumption of durables, one could reasonably hypothesize that consumers
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acquire goods over time so as to maximise the present value of their utility
function. Thus, given knowledge of future prices, consumer incomes and the
utility function, one could theoretically determine the order of acquisition of
consumer durables for an individual consumer."

These assumptions have led to several applications of acquisition pattern analysis to
durable products; readers are referred to LaPlace et al. (1985) for an overview. More

important for our purposes, is that the propositions forwarded by Lusch et al. (1978)

also apply for consumer acquisitions of financial products (Stafford et al., 1982):

"Consumers not only must decide among alternative ways of spending income

but also must decide between spending and saving. Indeed available data
suggest that at least in the short run the marginal propensity to save is very

volatile. Households save by acquiring financial assets (i.e., saving accounts,

stocks, and so on). But since financial assets, just as durable goods, tend to
involve relatively large monetary expenditures or commitments, the

household needs to decide the order in which to acquire financial assets ...

Thurow (1969) has suggested that individuals attempting to maximise utility

to allocate expected lifetime income in order that their consumption pattern

will be in accordance with Fisherian conditions (Fisher, 1954). The conditions,

which involve individual marginal utilities of consumption, market rates of
interest, and an individual's rate of time preference, imply that consumption

is not necessarily equal in all periods. For example, `the higher the rate of time

preference and the lower the market rate of interest between any two years, the
more consumption will occur in the earlier year' (Thurow, 1969)."

After placing these remarks on the similarities in motivation for acquiring durables and
saving money, Stafford et al. (1982) did mention that transferring the findings con-

cerning priority structures of durables to financial products is 'obviously an intuitive

leap'. But they considered this extension of the prioritisation phenomenon as a reason-

able area for inquiry. Indeed after Stafford et al. (1982) others also made this intuitive

leap (Kamakura et al., 1991; Soutar and Cornish-Ward, 1997).

In section 1.1 it was suggested that acquisition pattern analysis could be used to

bundle and hierarchically order products. Kamakura et al. (1991, p. 331) presented

some relevant points in this regard. Based on the results of acquisition pattern analysis

conducted in the USA, it was suggested that:

"The combination of financial-need priorities and resource availability at

different stages of the household's life-cycle influences the sequence in which

different financial services are acquired ... A household is expected to satisfy

its basic objectives (such as liquidity, cash reserve and insurance) before
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allocating funds for satisfying higher-order investment objectives for capital
appreciation, inflation, hedging and speculation ... Thus, the relationship
between products may be viewed as `complementary over time' (coverage of
basic objectiveslproducts enhances the probability rhat higher objectiveslpro-
ducts will be attended to)."

The passage cited above also proposes a relationship between consumer-needs and
acquisitions of financial products used for saving purposes. In a recent study (Paas,
2001a) such a relationship was confirmed empirically; a relationship was found between
an acquisition pattern of financial products and the following hierarchy of saving
motives (Gunnarson and Wahlund, 1997; Lindqvist, 1981; Wíirneryd, 1989, 1999a):

(1) Cash management,
(2) Building a buffer for unforeseen emergencies (buffer saving),
(3) Building financial means for attaining desired goals (goal saving) and
(4) Wealth management.

In the saving motive hierarchy the first financial priority concerns cash management.
Consumers may not spend all their liquid means in a short period of time, implying
they need facilities for storing spare cash for short periods. Moreover, a cash manager
may need to borrow money, because expenditures can occur before receiving income.
Thus, such consumers reyuire products enabling them to bridge the period between
receiving income and allocating money. To prevent borrowing and to handle relatively
large expenditures, resulting from unexpected circumstances, a cash manager may aim
to build a financial buffer. When such a buffer is available one may start saving for a
specific goal; i.e., money is accumulated for acquiring particularly expensive and luxury
products. Consecutively, when consumers reach the final stage of the hierarchy they
may attempt to invest their financial assers for creating extra income. Such wealth
management is facilitated through acquisitions of risky assets that may provide large
profits under desirable circumstances. Wealth managers often acquire products that
make it possible to obtain a tax return, i.e., lumpsum policies, bonds, unit trusts, etc
(Lindqvist, 1981; W~rneryd, 1989, 1999a).

In the srudy by Paas (2001a) it was shown that subjects in a large representative
selection of the Dutch population (n-1763) usually acquire financial products in the
following order:

(1) Checking account(s) (i.e., Current Account).
(2) Savings Account(s).
(3) Investment Trust.
(4) Shares.
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A relationship was found to exist between ownership of financial products and the

saving motives that subjects have, see figure 1.2.
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This perspective on financial maturity describes in which manner consumer product

portfolios and saving motives develop. However, the discussed empirical results are

largely based on a one-shot study by Paas ( 2001a). One previously conducted study, on

a sub-sample of the data set used in Paas ( 2001a), resulted in similar findings (De Heer

et al., 2001).
There are other theories on saving needs and motives that may also be related to

overt product acquisitions, implying that the relationship between these theories on

saving motives and product ownership can also be studied. Further research could also

aim to investigate effects of the relevant intervening variables on the covariance be-

tween saving needs and consumer acquisitions of financial products. Such interveníng

variables have previously been proposed as important for the covariance between

attitudes and behaviour in other domains ( e.g., Fishbein and Ajzen, 1975; Foxall, 1994;

Kotler, 1971). Nevertheless, most relevant for the current dissertation ( and for financial

services marketing) is that acquisition pattern analysis allows decision-makers to gain

insight into developments of consumer's portfolios and that such developments are

related to consumers needs. These insights are at a level of granularity that has bearing

for all consumer developments in the financial services sector throughout the lifecycle.

That is, consumers are likely to acquire products for satisfying more basic needs

relatively early, while products for satisfying advanced needs are acquired later in life.

This high level of granularity is required in relationship marketing (as has been

discussed in section 1.2).

1.4. Towards a methodology for acquisition pattern analysis

Relationship marketing up-to-date has been based on ad-hoc measures that have

little to do with the product acquired. We propose that in the financial services sector

a company should aim to satisfy developing consumer needs insread of offering token
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gifts that have nothing to do with the core business such as, for example, air miles. We
suggest that acquisition pattern analysis can be used for this type of relationship
marketing. Note that refining the stated preference approach could also be used for this
purpose. But in this case there would also have to be insight into revealed preferences
at a high level of granularity, just as this applies for research into product acquisitions.
Summarising, regardless of the method used we require insight into developments of
consumer needs, instead of insight into a single need.

In section 1.2 we proposed that effectively building and maintaining long-term
financial relationships with clients requires insight into the developments of consumer
product portfolios in the financial domain, not just insight into the acquisition of a
single financial product. We suggested that acquisition pattern analysis is applicable for
conducting such research. This technique is potentially applicable for bundling and
hierarchically ordering consumer product acquisitions at the appropriate level of
granularity for relationship marketing. Note that some progressive financial services
providers are developing tailor-made products for each individual client, offering all
financial utilities this individual requires. Now acquisition pattern analysis is also ap-
plicable under such conditions. In this case we would not analyse product acquisitions,
but aim to bundle and hierarchically order usage of the available product utilities.

Whether applied to product acquisitions or the use of product utilities, acquisition
pattern analysis enables one to gain insight into what behaviour a consumer is likely to
display next and what product-needs are currently salient for this person and will be
salient in the future. Moreover, given the link that has been found between acquisition
patterns and financial needs that consumers have (section 1.3.2), it is likely that acqui-
sition patterns may give indications about the stated preferences that consumers are
likely to give when inrerviewed.

Nevertheless, a potential problem has to be mentioned. Above, we have not ad-
dressed methodological issues of acquisition pattern analysis. Thus, at this point in our
discussion it is not clear which technique is most appropriate for conducting acquisition
pattern analysis, as various techniques have been used for this purpose (Kamakura et al.,
1991; Soutar and Cornish-Ward, 1997; Stafford et al., 1982). These techniques have
different properties; thus, the choice for a technique is likely to have consequences for
the results of conducting acquisition pattern analysis. Therefore, if one is to conduct
acquisition pattern analysis, the correct technique has to be selected. This is discussed
further below, after some relevant definitions for the methodology of acquisition
pattern analysis are introduced.

For a methodological understanding of acquisition pattern analysis we fïrst have ro
define two basic concepts of this analysis, characteristic sets and acquisition patterns.
With regard to the term 'characteristic set' we can mention that not only the order in
which consumers acquire products is relevant for acquisition pattern analysis, but also
the bundling of products. In section 1.1 we argued rhat consumers think of the pro-
ducts they acquire in terms of sets of similar items and not in terms of individual
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products. Here we have to point out that the propositions, forwarded by LaPlace et al.

(1985) (see section 1.1), are based on the results of an empirical study reported by

McFall (1969). The larter study indicated that complementary products are relatively

often owned in combination.
According to LaPlace et al. (1985) this suggests the relevance of sets containing

products that most consumers consider as relevant for similar purposes. We propose

that in the financial services sector it is possible that consumers think of sets (or product

bundles) such as `the insurance set', 'the loan set' and `the saving set'. However, bund-

ling of products should not only be based on such propositions, but also on the results

of empirical research into consumer behaviour in the financial domain. In section 3.2
the characteristic set concept is discussed further and we present relevant research for

testing the propositions regarding the bundling of products. Note that from this point

in the current dissertation we often use the term characteristic set instead of product

bundle.
`Acyuisition pattern' is another important rerm for the current dissertation. This

term should not be confused with the term `acquisition pattern analysis'; acquisition

pattern refers to the most common order in which consumers acquire products, while

acquisition pattern analysis refers to investigations into characteristic sets and acquisi-

tion patterns. In this dissertation we use the terms 'order ofacquisition' and `acquisition

pattern' both for referring to the most common order in which consumers acquire

products. Acquisition patterns are relevant for ordering events allocated to the same

bundle. For now the brief introduction on the theoretical concepts regarding acquisi-

tion pattern analysis is concluded. More on this topic can be found in section 3.2 of this

dissertation.
At this point some additional empirical issues have to be addressed. An important

point to note is that previously published empirical applications of acquisition pattern

analysis were based on cross-sectional data. In order to support statistical analysis of a

cross-sectional ownership matrix, such information on the products that each consumer

owns is coded as strings of binary items. Each string indicates which products one

specific subject owns. Each item serves as an indication for ownership status of a specific

product; where ' 1' means a product is owned by the consumer and '0' not owned. Thus,

given a data set containing n subjects and information on the ownership of k financial

products, an n x k table is build containing 0's and 1's in the cells. Note that the term

'ownership matrix' should not be confused with the previously introduced term

'acquisition pattern'. Ownership matrix refers to the n x k table containing cells

indicating whether each subject n owns each specific product k. As defined previously,

the term acquisition pattern refers to the order in which subjects acquire the k products

in the data set.
Using the n x k table representing product ownership of consumers one can

investigate characteristic sets and acquisition patterns. Now if ownership of products

correlates, these products are likely to belong to the same characteristic set. This is
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discussed in more detail in chapter 2 and section 3.2. Investigating the order of acqui-
sition requires a different approach. Feick (1987) gave the following description of this
type of analyses:

"If there is a hierarchical pattern of behaviour, researchers should observe only
behaviours consistent with this single pattern. That is, if the híerarchy is that
A is acquired before B and B before C, we should find few instances of
acquisitions of C without A and B, and so on."

Investigating acquisition patterns in the manner described by Feick (1987) is discussed
further in chapter 2 of the dissertation and in section 3.2. At this point we would like
to get back to a previously mentioned point, i.e., various techniques have been applied
for acquisition pattern analysis and for other applications in which events were bundled
and ordered using cross-sectional data. For example, in the domain of financial services
Stafford et aL (1982) used a technique known as Guttman scaling (Guttman, 1950) for
acyuisition pattern analysis; Kamakura et al. (1991) applied the 2-parameter logistic
model (Birnbaum, 1968) and Soutar and Cornish-Ward (1997) applied the Rasch scale
(Rasch, 1960) for this type of research. Moreover, Feick (1987) suggested that latent
class models are also applicable for acquisition pattern analysis and to add to this
complexity others have introduced techniques that were developed specifically for
conducting acquisition pattern analysis (e.g., Fine and Simister, 1995; Fishelson, 1970).
All these techniques are potentially suitable for hierarchically ordering product
acquisitions. However, each technique does this in a different manner. Thus, it is not
clear which technique is for suitable for such analysis.

1.5. Research objectives and questions
The content of section 1.1 to 1.3 suggests that acquisition pattern analysis is

potentially an appropriate approach for research into bundling behaviours or events and
for investigating orders in which behaviours or events occur. Such research is highly
relevant for relationship marketing, which is considered as important for contemporary
financial services marketing. However, in section 1.4 we pointed out that it is nor clear
which technique is suitable for conducting acquisition pattern analysis. Thus, the goal
of the current dissertation is finding an appropriate technique for conducting
acquisition pattern analysis. We propose that the technique that can be utilised for this
purpose should fulfil the following three criteria:

(1) From a methodological perspective the technique should be suitable to bundle and
order events, such as product acquisitions (below we regard the display of a
behaviour as an event).

(2) It has to be tested whether the technique can be applied to a real-life problem. Our
applicarion is conducted in the financial services domain.
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(3) The results of applying the selecced technique for acquisition pattern analysis
should have predictive power for real-life consumer behaviour.

Now finding a technique, which from a theoretical perspective is suitable to bundle and
order events (criterion 1), is addressed in chapter 2 of this dissertation. Here we con-
centrate on the more complex issue of ordering events; this choice is elaborated on in
chapter 2. Chapter 3 contains two papers reporting empirical studies that are relevant
for criterion 2. Chapter 4 reports two studies addressing criterion 3. Additional remarks
have to be made with regard ro criterion 3. Particularly important for real-life consumer
behaviour is that one has to deal with product contingencies, complementarity and
substitutability. A contingency is found when products are acquired in combination as
a result of functional necessiry. For example, car tires and cars are contingent products.
When bundling products we should also take product substitutability and comple-
mentarity into consideration, because these aspects can often have effect on the combi-
nation in which consumers own products on which the bundling of products is based.
At this point in the discussion it is not appropriate to elaborate on these issues. In
section 4.2 we discus how one can deal wich this when analysing real-life consumer
acquisitions of financial products.

The dissertation is concluded with an epilogue, chapter 5. Before rounding of the
introduction one additional point on the set-up of the dissertation requires mentioning.
The dissertation incorporates five studies of which four have been published separately
(the remaining unpublished study has been submitted for publication). The structure
of these publications has been kept intact as much as possible, but some alterations were
made to enhance readability of the complete dissertation. A consequence of rhis set-up
is rhat the introduction and discussion of each separate publication is included. Thus,
there are some more specific conclusions, consequences and suggestions for further
research related to each of the incorporated papers and in the epilogue (chapter 5) we
present a more general discussion on conclusions, consequences and suggestions for
further research. Moreover, as a result of this set-up the paragraphs included in the
publication can be read separately.
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Chapter 2

A suitable technique for investigating
hierarchical orders of subjects and events

using cross-sectional data
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2.1. Introduction
In chapter 1 we proposed that there is a lack of insight into the applicability of

methodologies for bundling behaviours and events, and hierarchically ordering be-
haviours or events that are allocated to the same bundle. We found that some relevant

studies, in which the topic of interest was consumer acquisition behaviour in the fi-

nancial services sector, were conducted. However, we also found that it cannot be esta-

blished which particular technique is applicable for conducting the relevant empirical

research. The current chapter aims to select an appropriate technique using the formal

criteria that should be met in terms of acquisition pattern analysis. The utility of the
selected technique is compared with that of other techniques that could also be relevant
for acquisirion pattern analysis. We discuss the findings for bundling and hierarchically
ordering behaviours and~or events in general. Thus, chapter 2 addresses the first con-
dition that should be fulfilled by a technique that is used for bundling and hier-

archically ordering events, i.e.:

Frona a~rzethodologicalperrpective tbe tecbniqr,!e should Ge ruitable to bundle and order event,r, .ruch

ar ~iroduct acquisitionr.

This means that chapter 2 is relevant for the first aim of the dissertation. Below we

concentrate on finding a technique for ordering events using cross-sectional data. It will

be argued that if products are usually owned in the same order, they also belong to the

same bundle. Thus, a technique that is suitable for conducting the more complex

investigations into hierarchically ordering events is also suitable for bundling events.
Note that chapter 2 also summarises the results of the empirica'. studies reported in

chapters 3 and 4 and briefly discusses the theoretical implications of the results of these
studies. This basically serves as a brief introduction to chapters 3 and 4, and also
provides a relatíonship between the theoretical issues addressed in chapter 2 and the
empirical research reported in chapters 3 and 4.

2.2. A methodology for acquisition pattern analysis5

2.2.1. Introduction
Orders in which events occur are a topic of interest for various fields of research.

For marketing it is of interest to know in which order consumers acquire products (e.g.

Kamakura et al., 1991; Paas, 1998; Paas and Kuijlen, 20016; Paroush, 1965). For

example, knowledge on such orders enables marketers to tine-tune their marketing to

the needs of individual consumers, i.e. Paroush (1965, p.230):

5 This paragraph is based on rhe following paper 'Paas, L.J., Molenaar, LW., ?002. On che use of scaling models for

deducing longirudinal sequences from ïross-secrional dara'. Submirced for publicacion.
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"If the order of acquisition is commodity A, B and C, it pays the producer of
commodity B to send salespersons to consumers owning only commodity A...
if a discount is offered on commodity A, it is better to make it conditional on
the purchase of B than on the purchase of C(commodities which are closer to
the order of acquisition may be considered more complementary)."

These remarks are still relevant today. Contemporary marketing in the financial services
sector and in some other sectors often does not focus on selling just a single product,
but can also be aimed at building and maintaining long-term relationships with clients
(e.g., Cannon and Homburg, 2001; De Wulf et al., 2001; Dwyer et al., 1987; Ganesan,
1994), see also section 1.2 of the current dissertation. This requires that decision-makers
in companies have insighr into the developments that consumers undergo within
specific economic domains. Insight into the combinations, or even more, the orders in
which consumers generally acquire products are evidently useful in this regard (Kama-
kura et al., 1991).

In previous studies longitudinal orders of product acquisitions have been deduced
from cross-sectional data (e.g., Dickson et al., 1983; Kamakura et al., 1991; Paas, 1998;
Paas and Kuijlen, 2001b; Paroush, 1965; Soutar and Cornish-Ward, 1997; Stafford et
al, 1982). Such data are often used, because longitudinal data are costly to collect
(Feick, 1987) and the time lag that is required for recording changes can be long.

Section 2.2 addresses a previously neglected topic concerning acquisition patrern
analysis and other studies aimed at investigating the order in which events occur using
cross-sectional data, i.e. we formulate the criteria that should be met by a technique for
deducing hierarchical orders of acquisition from cross-sectional data and select an ap-
propriate technique for conducting such analyses. In sections 2.2.2 and 2.2.3 we for-
mulate the criteria that should be met by a techniyue for conducting acquisition pattern
analysis. Consecutively we select a model that meets these criteria (section 2.2.4). Then
we demonstrate practical implications of the forwarded propositions by discussing
other sections of the dissertation (section 2.2.5). These sections present reports of
empirical applications of nonparametric probabilistic scale analysis to ownership
matrices of financial products. Section 2.2 is concluded with a discussion on the limi-
tations of the selected approach and suggestions for further research (section 2.2.6).

2.2.2. Theoretical background of cross sectional investigations into acquisition
pa[terns

In section 2.1 we already indicated that bundling products is the less difficult part
of acquisition pattern analysis. Therefore, we will now discuss the limitations of cross
sectional data in terms of investigating orders in which consumers usually acquire
products. Analysing the order in which products are acquired is more difficult and is
subjected to some limitations. Firstly, cross sectional data can only be used for ac-
quisition pattern analysis if the set of subjects contains individuals at each stage in the
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order of events (Paroush, 1965). Secondly, the most common order in which events
occur should be stable over time (Dickson et al., 1983). Note that this consideration is
relevant for practical applications of investigating orders of acquisition. Dickson et al.
(1983) found that replacement of an older product by a recently introduced substitute
disturbed an otherwise homogeneous acquisition pattern of durable products.

Another problem can occur if multiple products are acquired at the same point in
time. For example, consider we have products A, B and C and we have the following

four segments of consumers in the data:

~ Consumers who will never buy a product in our hypothetical set.
~ Consumer who only buy product A and none of the other products.
~ Consumer who acquire products A and B on the same day and then never buy C.
~ Consumers who acquire all three products in our hypothetical example on the same day.

Here we have four segments of customers with different acquisition behaviour, but
there is no hierarchical order through time. In cross sectional data, however, this would
lead to patterns that indicate there is a hierarchy. Thus, when interpreting the results
of acquisition pattern analysis one should consider whether the patterns are caused by
a hierarchy of acquisition or by other behavioural patcerns. Thus, the results obtained
through acquisition pattern analysis should be considered in terms of theoretical
plausibility. Note that the latter also applies for various other types of analyses of hu-
man behaviour (Mokken, 1997).

Beside these points, there are other limitations in the use of cross sectional data for

deducing time-series. An important point is that there are no precise measures for the
time (in days, weeks, months or years) between occurrences of events. Nevertheless,

there are relevant indications in this regard. For example, a researcher finds that 85qo
of the consumers in a population possesses a radio, 60~io a stove, 55q a fridge and 30c1o
a washing machine. Here the order of acquisition is according to the ownership levels

of the mentioned products, products owned by a larger proportion usually being

acquired before products owned by fewer consumers. Now if under these circumstances
the sample is a true representation of the population and there are few violations of the

hierarchy, then the fridge may be acquired shortly after the stove. The time passing
between the other pairs with greater differences in ownership levels should be larger.
This is not an indication in days, weeks, months or years and we may find that some
subjects acquire products faster than others, but investigating the patterns in the
manner just proposed does give some indication of time passing between events.
Moreover, there may be other factors then the time between acquisitions that can lead
to small differences in ownership level.

More importantly knowledge on just the orders in which products are acquired has
already been shown as useful for various purposes, as mentioned by Kamakura et al.
(1991), Soutar and Cornish-Ward (1997) and in chapter 1 of the current dissertation.
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In this dissertation the orders ofacquisition will also be deduced from cross-sectional data.
In order to support the relevant analysis of cross sectional data the set of events in which
one particular subject participated is coded as a string of binary items. Each item indicates
whether an event was participated in; where `1' means the subject has participated in the
event and `0' the opposite. Thus, given a data set containing n subjects and information
on participation in k events, an n x k table is built containing 0's and 1's in the cells.

In the original proof for the validity of this utilisation of cross sectional data,
presented by Paroush (1965), the events of interest were consumer acquisitions of pro-
ducts, such as washing machines, radio's and refrigerators. In this case the above-men-
tioned n x k table would contain indications on whether subjects own certain durable
products. Paroush (1965) showed that such ownership matrices can be used to deduce
hierarchical orders of product acquisitions. Below we present the proof in more general
terms, because scale analysis is also applicable for deducing orders of events from cross
sectional data outside the domain of consumer product acquisitions. Examples of such
domains are cognitive developments of children (e.g., Demetriou et al., 1993; Kingma,
1984; Verweij et al., 1996) and the use of different types of drugs (e.g., Andrews et al.,
1991; Mills and Noyes, 1984). Moreover, we use a different terminology and notation
to support generalisation of the deterministic proof in section 2.2.3.

Paroush (1965) proposes that in a deterministic order all subjects participate in the
events of interest in exactly the same order. For the presentation of this proof consider
the following:

I- {i} set of n subjects; {1}
J- {j} set of k events; {2}
E(i,j) - 1 if subject i has participated in event j; í3}

E(i,j) - 0 if subject i has not participated in event j; {4}
s. - the position of subject i in the ordering of events; {5}
e~ - the position of event j in the ordering of events. {6}

At this point it is not clear how s, and e~ are defined. Below we shall argue that under
certain conditions subjects can be allocated ordinal positions using formula {11} and
{12}, which are also introduced below. Conditions {1} to {4} imply in the deterministic
situation that equivalent persons (with the same position in the order of persons) have
participated in exactly the same combination of events. Equivalence may, therefore, be
defined as follows:

s. - sh ~-~ E(i,j) - E(h,j), for all j {7}

Similarly, events with the same position in a deterministic order are defined as follows:

e. - eg ~-~ E(i,j) - E(i,g), for all i {8]
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Given these assumptions all subjects in the deterministic condition can be ranked as

follows:

s. ~ sh ~-~ E( ,j) z E(h,j), for all j with at least one inequality strict {9}

Similarly, events can be ranked as follows:

e. ~ eg ~-~ E(i,j) z E(i,g), for all i with at least one inequality strict { 10}

Conditions {9) and {10} imply that if the order of events is first A, followed by B and

last of all C, we will find that subjects who participated in event C have also parti-

cipated in B, and subjects who have participated in B have also participated in event A.
Thus, the number of events in which each subjects has participated can be used for

allocating positions to subjects {11} and the number of subjects that have participated
in an event is suitable to allocate a rank to events in this order {12}.

k
Pi ~ Ph ~-~ s. ~ sh, for all person pairs i,h, where Pi - E E(i,j) (11 }

i-~

Q~ ~ Q~ C-~

n

e. ~ e~, for all event pairs j,g, where Q~ -~lE(i,j) {12}

Subjects are allocated positions in the order using the number of events passed, as

expressed in {11}. This is the usual approach for positioning subjects on Guttman scales

(Guttman, 1950). Moreover, events are ordered by using the number of subjects that

participated in them (see {12}). That is, events in which fewer subjects participated are

positioned later in the order. This is also according to the customs ofacquisition pattern

analysis, although some authors in the field of scale analysis prefer rhe reverse ordering

(e.g. Guttman, 1950; Mokken, 1971, 1997).

2.2.3. Criteria for conducting probabilistic investigations into acquisition patterns

Given the discussion by Paroush (1965) it is clear that a technique for conducting

acquisition pattern analysis should be suitable to hierarchically order subjects and
objects. However, below we will argue an additional criterion is also relevant. It is im-

portant to point out that the approach discussed above has some caveats. These pro-
blems result from the unrealistic deterministic assumptions of Guttman scaling. That

is, the Guttman scale may be considered a deterministic model including some ad hoc

incorrect patterns in the data (Mokken, 1971). However, such `incorrect patterns' are a

legitimate part ofordering in events, it is usually unrealistic to assume that all subjects

in a population participate in a set of events in exactly the same order. In other words,

such deterministic assumptions more or less neglect variance and inconsistency in hu-

man behaviour, which is always relevant in social science, íncluding economics.
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These ideas are now generally accepted, thus, various studies into acquisition
patterns that were conducted after Paroush (1965) published the proofs, summarised in
the previous section, utilised so-called probabilistic scaling models (Kamakura et al.,
1991; Paas, 1998; Soutar and Cornish-Ward, 1997). These models stem from modern
item response theory and are based on the assumption thar each possible pattern in the
data (including patterns violating the assumed hierarchy) has a nonzero probability of
occurring. As the situation is closer to perfect the probability for the occurrence of such
divergence decreases, but is still grearer than zero. Moreover, the deterministic situa-
tion, on which Guttman scaling is based, is considered as a special pattern that one is
unlikely to find, because real-world data almost always contain patterns concradicting
the deterministic assumptions. This probabilistic nature is a part of the assumptions on
which family of probabilistic scaling models is based (Mokken, 1971, 1997).

Despite the desirable properties of probabilistic scaling models, we are confronted
with a practical problem. That is, at this point it is not clear whether the proof by
Paroush (1965) justifies investigating orders of events in which violations of the most
common order of events have a non-zero probability of occurring. This proof is based
on the assumption that every individual subject participates in the relevant events in
precisely the same order and, therefore, cannot be considered as a justification for using
cross sectional dara in order to investigate probabilistic orders of events.

We propose that in the probabilistic situation subjects have to be categorised in
types that are based on a relevant criterion, an approach often followed in probabilistic
situations. Now given a probabilistic situation in which subjects can participate in k
events, up to 2k non-hierarchical combinations of events can be found. Probabilistic

scale analysis defines kt 1 ideal subject types in a situation of k events, via the so-called
sum-score which equals the number of items that are answered in an affirmative man-
ner, i.e. response `1' instead of `0'. This is also consistent with the ideal types defined

by Paroush (1965).
For analysis of the order of events this would imply that subject types would be

characterised on the basis of the number of events in which they have participated.

Sum-scores were also used in the deterministic order for allocating positions to subjects
(see {11}). Furthermore, if we use probabilistic scale analysis for investigating orders of

events this sum-score is a sufficient statistic for stochastically ordering subjects in the

sequence of events. That is, in Item Response Theory it has been proved that probabilis-
tic scales based on three plausible assumptions allow one to use sum-scores for stochasti-
cally ordering subjects on a latent trait (Grayson, 1988). The three assumptions (mono-
tonicity, unidimensionality and local stochastic independence) are widely used in Item
Response Theory, see e.g. Holland and Rosenbaum (1986), Grayson (1988) or Mokken
(1971, 1997), and see Sijtsma and Molenaar (2002) for an introduction. Note that the
sum-score has also been used in previous studies utilising scale analysis for studying
orders of events in cross sectional data (e.g. Kamakura et al, 1991; Soutar and Cornish-
Ward, 1997).
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The proposed probabilistic relaxation of the deterministic model defined by
Equations {7} to {12} stays as close as possible to the results by Paroush. We use the
same notation as in {1} to {6}, and our goal remains to order subjects (by numbers s. for
subject i) and events (by numbers e. for event j). In order to accommodate the excep-
tions that one finds in almost any large data set, we will be satisfied when the equalities
in {7} and [8}, and the inequalities in {9} and [10}, hold with high probability, rather
than for all index values. We continue to allocate positions to subjects and events
according to {11} and {12}, but now two subjects who have participated in the same
number of events may occasionally differ in the exact set of events in which they did.
The sum-score {11] now defines:

T-{t} -{O,l,...,k}, the set of kt 1 subject types. [13}

Then most subjects of type t have participated in the t most popular events, but
occasionally a subject may have missed a more popular event and has participated in a
less popular event. That is, values of the indicator function E(i,j) in {3} and {4} no
longer are inferred by a deterministic rule from the order values s, and e~, but by a
probabilistic rule. For four events that are ordered from most to least popular, for
example, most subjects of type 3 will have the pattern 1110, but 1101 may also occur,
and even 0111 is not excluded although it will have a very low frequency.

Mokken (1971,1997) formulated a probabilistic generalisation of [9} and {10}. We
will not go into the mathematical details of this generalisation, refer to Mokken (1971,
1997) or Mokken and Lewis (1982) for such a discussion. Instead we use the concept of
Item Characteristic Curves (ICC's) to discuss the probabilistic generalisation of {9} and
{10}. It may be assumed that in probabilistic scale analysis the reactions of subjects to
items are influenced by values that subjects have on a so-called latent trait. This is an
abstract variable that cannot be measured directly. The basic assumption of most scaling
procedures is that the probability of a subject giving a positive answer to an item can
be seen as a function of the subject's latent trait value and the properties of the item.
The probability that subjects, possessing different positions on the scale representing
the latent trait (the latent trait position), give positive answers to each item is summa-
rised in the so-called Item Characteristic Curve (ICC) (Mokken, 1971; 1997; Mokken
and Lewis, 1982; Sijtsma and Molenaar, 2002).

Relevant for our purposes is that ICC's can take on various forms and the form
determines the extent in which hierarchical assumptions can be made. ICC's can be
unsystematic (figure 1), implying no hierarchical assumptions can be made. They can
be nondecreasing (figure 2), which means subjects can be ordered hierarchically using
{11) (Mokken, 1971, 1997). ICC's can also be nondecreasing and nonintersecting
(figure 3), implying both subjects and objects can be ordered hierarchically (Mokken,
1971, 1997). In the strictest case ICC's are nondecreasing and parallel (figure 4). The
difference between figure 2.3 and 2.4 is that discances between the ICC's in figure 2.4
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are approximately the same at each latent trait position. This does not apply for ICC's
in figure 2.3. Parallel ICC's imply that subjects and objects can be ordered on an
interval scale. However, the parallel ICC assumption is too strict, as the formulas
presented by Paroush (1965) only assume ordering of subjects, which is an ordinal
operation. In terms of orders in which products are acquired ordinal ordering is also
enough, in this case one already knows in which order products are generally acquired.
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Given the contents of section 2.2.2 and the current section (2.2.3), we can now
formulate the criteria that should be met by a technique for conducting acquisition
pattern analysis, as follows:

(1) The technique should be based on probabilistic assumptions.
(2) The technique should test whether ICC's are nondecreasing and nonintersecting,

implying that {11} can be used for ranking subjects and {12} for ranking objects.

(3) A technique for conducting acquisition pattern analysis should impose no criteria
on the data that are unnecessary for ranking subjects and objects.
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Criterion (1) is required to ensure a technique is based on probabilistic assumptions, as
such assumptions are in line with patterns found in real-world data. Criterion (2)
ensures that only products that are acquired in a hierarchical order are incorporated in
the acquisition pattern. Criterion (3) is needed to prevent products leading to an
ownership matrix fulfilling condition (2) are not unjustly rejected from the acquisition
pattern. In section 2.2.4 we evaluate the extent in which previously used techniques for
conducting acquisition pattern analysis meet the criteria that were formulated above.

2.2.4. Suitability of the different techniques used for acquisition pattern analysis
In this secrion we evaluate the extent in which the following techniques meet the

three criteria formulared in the previous section:

1. Latent Class Analysis;
2. Guttman scaling;
3. The 1-parameter logistic model (rhe Rasch scale);
4. The 2-paramerer logistic model;
5. The Mokken scale analysis.

Beside Latent Class Analysis all these techniques have previously been applied for
conducting acquisition pattern analysis. Latent Class Analysis is also included in our
evaluation because this technique has often been used to find hierarchies in dara (e.g.,
Croon, 1991; Feick, 1987; Proctor, 1970).

We argue that two of the most commonly used statistical techniques, cluster
analysis and factor analysis, should not be evaluated in terms of rhe criteria formulated
in the previous section of the paper. These techniques are less suitable for investigating
orders of events using cross secrional data. Most cluster analysis and factor analysis
models were primarily developed for interval data, while acquisition pattern analysis is
based on dichotomous indications of product ownership. Dichotomous data have rwo
statistical properries that make the use of standard techniques hazardous. The variance
of a dichotomous variable is not constant but it strictly depends on the mean, with a
maximum for probability 0.5 and a decrease to zero for probabilities approaching zero
or one. The associarion between two dichotomous variables is also inadequately
described by the correlation coeffcient, which can only equal 1 if both have the same
probability of occurrence. For two events with widely differenr probabilities, for
example, 0.04 and 0.75 or 0.10 and 0.90, the maximum value of the correlation is not
1 but 0.11. If several other events have probability values in between, it is highly
unlikely that a factor or cluster analysis based on correlations will group all events into
one scale, even when they fully or almost fully exhibit a Guttman pattern in which a
score of 1 on a less popular event entails a score of 1 on a more popular event. This
means that probabilistic hierarchical scaling does not mesh with the standard assump-
tions of constant variance and linear relation. See Mokken (1971,1997) or Sijtsma and
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Molenaar (2002) for a further elaboration. For these reasons we will not further evaluate

the utility of the mentioned standard techniques in terms of acquisicion pattern

analysis.
Some researchers dealing with dichotomous variables have used tetrachoric cor-

relations, or other measures of distance or association that accommodate the presence of

only two values. Most of these solutions remain less suitable, however, for hierarchically

ordering subjects and objects on a single latent continuum, because such orderings are

at best a by-product of the analysis. The extent to which such orderings are possible

should be the core of the modelling efforr.
A technique that is evaluated in terms of the three criteria formulated above, is

Latent Class Analysis (LCA). It has previously been shown that LCA can be used to test

for probabilistic hierarchical structures in cross sectional data containing dichotomous

variables (e.g. Croon, 1991; Feick, 1987; Hagenaars, 1998; Proctor, 1970). Thus, crite-

rion (1) is fulfilled. Furthermore, LCA can also be used to test for probabilistic scale

structures allowing one to order subjects and objects (criterion 2) (Croon, 1991; Hage-

naars, 1998). Unfortunately assumptions that are unnecessary for hierarchically orde-

ring subjects and objects have to be imposed on the data to support model identifi-

cation. These extra assumptions imply that some products may have to be rejected from

the set as a result of the assumptions necessary for model identification, which is in

contradiction with criterion 3.
To illustrate the violation of criterion 3, note that the deterministic Guttman

model can be represented as a latent class model, by defining a latent class for each data

pattern that is acceptable for this model, such as: 0000, 1000, 1100, 1110 and 1111.

Under deterministic conditions all actual patterns in the data will fit perfectly in one

of the five defined classes. In this ideal case the classes are not latent but observable.

Under probabilistic conditions one also works with these ideal class-types, but the de-

terministic assumption is relaxed. It is assumed that deviations have a non-zero pro-

bability of occurring just as in probabilistic scale analysis (e.g. Feick, 1987; Proctor,

1970).
The strictest probabilistic model is the uniform error rate model that was intro-

duced by Proctor (1970). The probabiliry of failing each item that should be passed and

vice versa is set equal in this model (in the deterministic situation this error rate equals

0). Generalisations of this model have been developed for the probabilistic situation.

For example, there is a model assumes that the probability that items are passed when

they should have been failed are equal and the probability of failure when the item

should be passed are also equal. There is also an item-specific error rate model that sets

error rates unequal for each item and error rates are equal within each class. A class-

specific error rate model does this for each latent class, where error rates are equal for

each item. However, there is no indication for the necessity of the restrictions on the

error rates for hierarchically ordering subjects and events, neither can we think of any

reason to assume this necessity. Thus, a yet even less restrictive LCA model is needed.
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Now the most general model allows error rates to vary by error rype, latent class and
item. This model is known as the latent distance model. However, as a result of the large
number of error rates that needs to be estimated this model is unidentifiable ( Feick, 1987).

One could also eliminate latent classes and impose cumulative restrictions on the
passing of items in each class. For example if we assume the ordering first A, then B
and last C, then the following should apply in each latent class PA z PB z P~. This
approach is followed by Croon ( 1991). However, the asymptotic distribution of the log
likelihood ratio, utilised in such LCA models is unknown. Therefore, one has to do
without an exact statistical crirerion for accepting or rejecting particular solutions
(Croon, 1991; Hagenaars, 1998). The Bayesian approach to ordered latent classes with
Markov Chain Monte Carlo and Posterior Predictive Checks, presented by Hoijtink and
Molenaar ( 1997), may also be considered, but this would be outside the scope of the
present dissertation. Summarising, LCA does not provide straightforward tests that are
consistent with criteria 1 to 3.

Acquisition pattern analysis can also be conducted using scaling models. Such
models have already been used extensively for conducting acquisition pattern analysis.
Stafford et al. (1982) first applied a hierarchical scaling model (Guttman scaling) to the
ownership matrix of financial products. Above we have already seen that Guttman sca-
ling assumes deterministic orders of acquisition and, therefore, does not meet criterion
1. Criteria 2 and 3 are met. Guttman scaling is suitable for ordering subjects and
objects and beside the deterministic assumptions no additional criteria should be met.

The second mentioned scale model is the 1-parameter logistic model. This model is
also known as the Rasch scale (Rasch, 1960). The Rasch scale is suitable for investigating
probabilistic hierarchical structures (criterion 1 is met). Moreover, if this model fits the
data then ICC's are nondecreasing and nonintersecting, thus, subjects and objects can be
ordered if the Rasch scale fits the data ( criterion 2). However, the Rasch scale also
imposes the assumption that ICC's are parallel. This implies that criterion 3 is not met.

A practical application of the Rasch scale for acquisition pattern analysis has led to
results that suggest the undesirability of the parallel ICC assumption. In the previously
cited study by Soutar and Cornish-Ward ( 1997) the parametric Rasch model was used
for investigating acquisition patterns of financial products in Western Australia.
Results of this study suggest that the acquisition of a savings account does not precede
acquisitions of products used for higher order investment activities, i.e. bonds, stocks
and shares. This finding is inconsequent with results ofother applications of acquisition
pattern analysis to ownership matrices of financial products (Kamakura et al., 1991,
Paas, 1998; Paas and Kuijlen, 2001b; Stafford et al., 1982). Now the parallel ICC
assumption implies that the Rasch model only fits the data patterns found in the
ownership matrix under the condition that ownership of all products fit the order of
acquisition to the same extent. It is possible that subjects in the Soutar and Cornish-
Ward (1977) study almost always acquire the savings account before acquiring products
used to facilitate higher order investment objectives, while the ordering of acquisitions
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of investment products with regard to each other may be less strict.
Kamakura et al. (1991) used another scale model for conducting acquisition

pattern analysis, namely the 2-parameter logistic model. Like the Rasch scale the 2-
parameter logistic model that was originally introduced by Birnbaum (1968) also fulfils
criterion 1. However, criterion 2 is not met. The 2-parameter logistic model is based
on the assumption of nondecreasing ICC's supporcing a hierarchical ordering of sub-
jects, but ICC's may be intersecting, implying that the hierarchical ordering of objects
is not supported. The 2-parameter logistic model meets criterion 3, because no addi-
tional assumptions are imposed on the data.

Now the only model that is consistent with all three criteria that were formulated

in the previous section is the Mokken scale analysis. Mokken scaling is also aimed at

cesting the fulfilment of a probabilistic hierarchical structure (condition 1). ICC's have
to be nondecreasing and nonintersecting for fit of the Mokken scale to the daca

(criterion 2). Moreover, no additional criteria are imposed on the data (criterion 3). In

table 2.1 we summarise the extent in which each model fulfils the conditions that have
to be met by a technique for conducting acquisition pattern analysis.

Tuble 2. 7. Fnlfilnient of tbe rrrteria

Model Cnrerion I Crirerion 2 Criterion 3

Latent Class Analysis Yes Yes No

Guttman scaling No Yes Yes

1-parameter logiscic model Yes No Yes

2-parameter logisric model Yes Yes No

Mokken scaling Yes Yes Yes

In section 2.1 we stated that if events can be hierarchically ordered one can also bundle
events. This issue can be discussed further at this point. That is, if {9} and { 10} apply

to the data with a high probability, we have not only found the order in which subjects
generally participate in events, but we also know that there is a positive relationship
between che participation in all events in the set (Mokken, 1971). Moreover, under such
conditions {11} and {12} may be used for probabilistic ordering of subjects and events,
see for example Mokken (1971, 1997), Mokken and Lewis (1982), Sijtsma and Mole-
naar (2002) or section 3.2 of the current dissertation. The next section demonstrates a
relevant application of Mokken scale analysis and serves as an introduction to chapters

3 and 4 of the current dissertation.

2.2.5. Application to consumer acquisitions of financial products
Below we demonstrare the application of Mokken scale analysis for deducing

combinations and longitudinal orders of events from cross sectional data. In section
2.2.5 the events of interest are consumer acquisitions of products offered by financial
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services providers (financial products). At this point we provide a brief introduction to
the studies reported in chapters 3 and 4 of the dissertation.

The first study is reported in section 3.2. In this study (Paas, 1998) statistics that
Mokken (1971) presented previously were used to verify application of { 11 } and { 12}
for probabilistically ordering subjects and product acquisitions. This verification was
based on the cross sectional ownership matrix of the following 4 financial products in
The Netherlands: savings accounts, lumpsum policies, investment trusts and securities.
A Windows-based computer programme called Mokken Scale Programme - MSP
(Molenaar and Sijtsma, 2000) was used for conducting the analyses. It was found that
subjects generally first acquire a savings account, followed by an investment trust and
last of all securities. The lumpsum policy could be allocated to the same bundle, i.e.,
consumers often owned this product in combination with savings accounts, investment
trust and securities. However, the lumpsum policy could not be positioned in this order
of acquisition. It was suggested that the lumpsum policy has somewhat divergent utili-
ties from the other analysed products. Due to this the acquisition of the lumpsum poli-
cy did not fit in the hierarchy of acquisitions.

MSP has also been applied to a larger data set. In Paas (2001b) MSP was applied
to an ownership matrix of 6 financial products in 17 European countries. The results
show that most consumers in the 17 countries first acquire bank accounts, then cheque
books, then cards for obtaining money from cash dispensers, consecutively credit cards
billing the owner immediately, and last of all two other types of credit cards. This
conclusion was based on the fit of { 11 } and { 12} to the data at a high level of probability.
This also implies that the mentioned products can be allocated to the same product-
bundle. Analysis of the relatively large data set was rather simple as a result of the user-
friendly MSP interface. Refer to section 3.3 for a full report of this particular study.

The predictive power of the results of such research has also been evaluated. Paas
(19996) reports a study in which the results of Mokken scale analysis imply that one
may probabilistically order subjects in the hierarchy of products using {11}. In this
report it was shown rhat such an ordering of subjects is usable to predict future product
acquisitions. That is to say, subjects receiving high sum-scores on {11} are more likely
to acquire other products in the set of products fulfilling the conditions of the Mokken
scale model than other subjects are (under the condition that the product of interest is
not already owned). The cited study basically demonstrates that Mokken scale analysis
is applicable for bundling products, where products that may be used to calculate each
subject's score on { 11 } may be allocated to the same bundle. Moreover, it was found that
subjects owning a large number ofproducts, belonging to a bundle, are relatively likely
to acquire other products from this bundle (under the condition that such products are
nor already owned). Section 4.3 contains a full report of this study.

Such probabilistic ordering of subjects is useful information for marketing pur-
poses, but it may also be interesting to determine the order in which products are usual-
ly acquired. MSP also supports testing whether an ownership matrix justifies a probabi-
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listic ordering of products in the hierarchy using {12}; Relevant tests were originally
proposed by Mokken (1971) and other statistics have been developed since (refer to
Sijtsma and Molenaar (2002) for an overview). In a recent study Paas and Kuijlen
(20016) used MSP to test whether the ownership matrix of financial products formed a
Mokken scale and found the following hierarchical order of acquisition: (1) Current

account; (2) Savings accounr, (3) Investmenr Trust and (4) Shares. Now the actual
purchase dates were also available in the marketing database of the bank that provided

the data. A high level ofconsistency was found between the acquisition pattern that was

deduced from the ownership matrix using Mokken scale analysis and these purchase

dates (refer to section 4.3 for details). These applications demonstrate to us that through

MSP Mokken scale analysis is applicable:

~ To ownership matrices of various types of financial products, i.e., the products
analysed by Paas (1998) and Paas and Kuijlen (2001b) are generally used for asset

accumulation purposes, while in Paas (2001b) the analysis concentrated on
products for transactional purposes.

~ To complex data sets as a result of the user-friendly interface of MSP, taking into

account the analysis of an ownership matrix of 6 financial products in 17 European
countries (Paas, 2001b).

~ For predicting real-life consumer acquisition behaviour (Paas, 19996; Paas and

Kuijlen, 20016).

2.2.6. Conclusions
In section 2.2 we have shown that Mokken scaling has some desirable properties

in terms of investigating the order in which events occur using only cross sectional data.

Furthermore, other techniques that have been used or have been suggested as applicable

for acquisition pattern analysis, are less suitable for this purpose. Note that acquisition

pattern analysis not only is applicable when marketing multiple products. This analysis

can also be used by companies that offer a single tailor-made product for each client

offering all the utilities and services required by this individual within a certain domain
(for example the telecommunications domain). Instead of ordering product acquisitions
one would simply analyse another type of behaviour. That is, the analysed behaviour
would now be the order in which clients start using the different utilities and services
offered in their tailor-made product.

In the next two chapters we present empirical investigations of Mokken scaling
product ownership matrices of financial products for the purpose of bundling and hier-
archically ordering product acquisitions. After these reports the dissertation is rounded-
off with an epilogue in which we also address limitations of the use of Mokken scaling
for acquisition pattern analysis. These limitations are presented after the empirical re-
search has been reported, because it is likely that we will have gained more insight into
such issues after conducting the empirical investigations.
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Chapter 3

Applying Mokken scaling
for acquisition pattern analysis
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3.1. Introduction
In chapter 2 we briefly discussed the contents of the four remaining studies that

are incorporated in this dissertation. Now in this chaprer, we included two of these
studies. The study that is incorporated as section 3.2 first addresses applicability of
Mokken scaling for acquisition patrern analysis. Section 3.2 builds on the more techni-
cal issues in chapter 2 by discussing the application of acquisition pattern analysis from
the perspective of consumer research. For example, we discuss the meaning of applying
formula {11} and {12}, presented in chapter 2, to ownership matrices of durable- and
fnancial producrs. Moreover in section 3.2 Mokken scale analysis is applied to owner-
ship matrices of durable products and products used for asset accumulation purposes.

The discussed application of Mokken scale analysis is new. The literature reports
one study in which Mokken scale analysis was applied to product ownership matrices
(Zinn et al., 1991). However, this study is different from the study presented in section
3.2. In the study by Zinn et al. (1991) Mokken scaling was also applied to ownership
matrices of products, but the application was intended for comparing wealth between
different villages in Indonesia. Moreover, the order in which products were purchased
was not investigated. There are also some technical differences with the approach
discussed below, Zinn et al. (1991) only investigated whether data patterns in the
ownership matrix suggest validity of allocating a probabilistic position to subjects
using {11}. Furthermore, Zinn et al. ( 1991) used Guttman scaling in conjunction with
Mokken scale analysis for ordering subjects, without providing a discussion on the
properties of these models in terms of analysing ownership matrices ofdurable products
or financial products.

In Section 3.2 we discuss the theoretical implications of ordering subjects and
event using { 11} and { 12} ( defined in chapter 2) in terms ofacquisition pattern analysis.
Section 3.2 also contains information on some previously introduced tests applicable for
evaluating to what extent conditions [11} and {12} apply in empirical data (Mokken,
1971, 19)7). The relationship between some of these tests and more conventional test
statisrics ( the fourfold point correlation and chi-square) is also discussed in section 3.2.
The latter is intended to enhance interpretation of the results of the statistics utilised
in Mokken scale analysis, which are less well known than the mentioned standard
statistical tests. Note that different tests are used to evaluate whether {12} is applicable
for ordering events, i.e., the test used in section 3.2 is suitable for application to data
sets containing information on ownership of few products, but rather awkward for more
extensive sets.

In section 3.3 a test that is more suitable for larger data sets is used, because this
paragraph reports analysis of an extensive data set, i.e., an application of Mokken scale
analysis to products supporting financial transactions of consumers in 17 European
countries. In section 3.3 we propose a hierarchy of needs that is likely to influence the
acquisition of such products, which implies that transactional products may also be
acquired in a hierarchical order. Now this means that it also makes sense to apply Mok-
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ken scale analysis to the ownership patters of this category oF financial products (note
that in section 1.3 we already discussed a need hierarchy that should lead to hierarchical
orders in which products for asset accumulation purposes are acquired). In brief, the
content of chapter 3 is related to the second research goal from section 1.5, i.e.:

It ha.r to be te.rted whether the technique can be applied to a real-life problenz. Our applicatron is
conducted in tbe financial .rervice.r domain.

3.2. Mokken scaling characteristic sets and acquisition patterns of durable- and
financial products`

The combinations in which durable products (durables) are owned and the order of
acquisition are useful pieces of information for marketing and other purposes (see also
chapter 1). The topic of section 3.2 is the application of Mokken scale analysis to deter-
mine the combinations in which durables are owned and to find orders of acquisition.
Moreover, it is shown that the discussed procedures can also be applied to the products
offered by financial service providers (financial products).

3.2.1. Introduction
Household expenditures are often categorised as follows:

(1) Purchases of consumable goods (food products, etc.) or
(2) Purchases of durables (motor cars, furniture, etc.).

Consumables are continuously purchased and in combination with other products of
the same category, whereas durables are usually purchased one at a time over a longer
period. Interesting for the topics addressed in section 3.2 is that purchases of durables
are usually considered as part of a cumulative acquisition process, depending on factors
such as income, wealth, social class, age, etc. (Hebden and Pickering, 1974).

The types of durables a consumer already owns can be used to predict which
durable is likely to be purchased next, because consumers often group durables in
meaningful clusters called characteristic sets. In such product bundles we find products
that satisfy the same generic need. Consumers who purchased one or more product(s)
from a specific characteristic set, are usually prospects for other products in the same set
(McFall, 1969). For example, subjects purchasing a product facilitating long term
saving, often purchase other products with similar functions. The underlying generic
need leading to the first purchase often triggers purchases of similar products.

6 Section 3.2 is based on a paper that was previously published as: Paas, L.J. (1998). Mokken scaling characteristic sets

and acquisiríon patterns of durable- and financial products. Journal of Economic Psychology, 19, 353-i7C. A few

minor alterations were made ro enhance rhe fit of the paper in the dissenation. Furthermore, we briefly discuss

results of a follow-up study by Paas and Kuijlen (1998), to support interpretations of the results of acquisition pat-

tern analysis reported below. ReEer to Paas and Kuijlen (1998) for a complete reporc on this additional study.
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This tendency should not be confused with so-called contingencies, where the
ownership matrix is the result of acquisitions caused by functional necessities. An

example of a contingency is the purchase of a car leading to the purchase of new tires

after the car has been driven a certain number of kilometres or leading to the yearly
check-up at the mechanic. The analyst should decide whether the combination in which
products are owned is a resulr of a generic need or a contingency, through substantive
interpretation. In most cases contingencies are easily distinguished from characteristic
sets. If one product is only owned in combination with a specific other product, then
the coherence is most likely to be caused by a contingency. Generic needs do not lead
to relations that are (almost) deterministic. Contingencies probably do not result from
consumer needs, but are a consequence of functional necessities.

Characteristic sets can be useful in their own right or can be used as input for other
procedures. For example, Kuijlen and Paas (1998) apply characteristic sets to refine

RFM-analysis; RFM is a method that is often used for marketing purposes. In RFM:

~ 'R' refers to the `Recency' a subject purchased a product,
~ 'F' refers to the 'Frequency' at which a subject purchased products and
~ 'M' stands for the `Monetary value' of products purchased in the past.

Clients are most likely to purchase other products offered by the company if they have
recently purchased a product, if they frequently purchase products and if they purchase
expensive products (Bult, 1993; Hughes, 1995).

The predictive power of the RFM-variables is based on the assumption that
purchase intentions can be deduced from purchase behaviour of the past. However,
Kuijlen and Paas ( 1998) point out that behaviour summarised as RFM-variables can be
too general when selecting prospects for different types of durables or financial
products. For example, consider a financial services provider offering products from the
following two characteristic sets: the Debit Products Set (DPS) and the Credit Products
Set (CPS). If ownership of DPS-products has negative correlation with ownership of

CPS-products, then general RFM-variables will have sub-optimal predictive power. If
a high Recency, Frequency or Monetary value is based on DPS-products, then clients
are prospects for DPS-products and vice-versa. Thus, characteristic set specific RFM-

variables will have a higher predictive power than general RFM-variables.
A refinement of characteristic sets is that products belonging to the same charac-

teristic set are often purchased in a more or less fixed order (Fine and Simister, 1995;

Fishelson, 1970; Paroush, 1965). However, finding characteristic sets should precede
analysing orders of acquisition, because acquisition patterns of products belonging to
different characteristic sets are somerimes not usable for marketing purposes. For
example, consider the following situation: products A, B, and C belong to characteristic
set 1 ( CS1) and products D, E, and F belong to characteristic set 2(CS2). Purchasing
products from CS1 correlates in a negative manner wíth purchases from C52. If the
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order of acquisition happens to be first product A, chen D, E, F, B, and C one may, for
example, state that product D was usually purchased after product A, in the case that
both A and D are owned. However, consumers owning A have a lower probability of
purchasing product D. Using this information it is difficult to decide whether to
market product D to subjects owning product A or to subjects not owning A.

Not only characteristic sets are useful for marketing purposes. As mentioned in
chapter 1 acquisition patterns are useful for cross sell purposes, i.e., if a decision maker
knows in which order consumers generally acquire products, this person knows in
which order products should be offered. Cross sell is not the only potential marketing
application of acquisition patterns, in chapter 1 of the dissertation we discussed the
utility of acquisition pattern analysis for relationship marketing in the financial services
sector. Other less direct applications, some also relevant outside the domain of
marketing, are (Paroush, 1965, p.230):

(1) Tax planning: purchase tax receipts for different commodities can be analysed, and
the influence ofa switch from one commodity to another as a result ofa tax change
can be determined.

(2) Predicting the order of products yet to be marketed: Semantic analysis of the
factors determining the order of acquisition can be used to estimate the place in
the order of acquisition for newly marketed producrs.

(3) Predicting the future purchases of products.
(4) Predicting the standard of living or the family's income.

In chapter 3, no longitudinal information is used, which could be relevant. Instead the
ownership levels are used as an indication for the order in which products are acquired;
products with high ownership levels usually being purchased before products owned by
fewer subjects, as discussed in section 2.2. Therefore, it has to be mentioned that
acquisition patterns have some limitations when deduced from cross-sectional data.
First of all, no prediction can be made of the time it will take to acquire certain
products. The second limitation is:

"It is inferred that if a particular cross-sectional pattern is identified, this
represents the order in which the items were acquired through time in the
past and in which acquisition is expected to take place in the future. This
does, of course, raise all the usual questions about the extent to which cross-
sectional data can be used for time-series prediction ( Hebden and Pickering,
1974, p.68)."

But given the more general availability of cross-sectional data it is justified to develop
techniques that derive longitudinal information from cross-sectional data (Feick, 1987;
Grunfeld, 1961). Moreover, acquisition patterns derived from cross-sectional data give
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reasonable estimations of the order of acquisition (Hebden and Pickering, 1974), see

also section 2.2 of the current dissertation.
The application of scaling techniques to cross-sectional data for the purpose of

finding characteristic sets and acquisition patterns is discussed in section 3.2.2. The

scaling procedure used for this purpose was developed by Mokken (1971) and is,

therefore, called Mokken scale analysis. This technique, originally developed for appli-

cation in psychology and political science, is introduced in section 3.2.3. Now one of

the main purposes of section 3.2 is determining whether ownership matrices ofdurables

and financial products can form Mokken scales. If rhis is the case, then characteristic

sets and acquisition patterns of these products are revealed and can be used for the

purposes discussed above. Thus, in section 3.2.4 Mokken scale analysis is applied to an

ownership matrix of durables. The data set used for this purpose was collected in the

1958 survey of consumer finances conducted in Great Britain. We use information on

ownership of the following four durables that are incorporated in this data set: cooker,

vacuum cleaner, washing machine and refrigerator. The distributions reported are most

likely to be specific for time and place, but as this data set is used to demonstrate that

ownership matrices of durables are scalable according to the assumptions of the Mokken

scale model, this is of secondary importance. In section 3.2.5 the discussed procedures

are applied to an ownership matrix of financial products. Telepanel (University of

Amsterdam) collected the data set used in section 3.2.5 in 1994. This data set re-

presents Dutch households with a yearly income of at least 100,000 Dutch guilders

(about 45,000 Euro). Ownership of the following four products is incorporared: savings

account, lumpsum policy, investment trust and securities. Section 3.2 is concluded with

a discussion, section 3.2.6.

3-2.2. Using scaling techniques to find characteristic sets and acquísition patterns

Scaling procedures were originally used in Item Response Theory (IRT). In IRT

there is a set of persons, `the set of subjects', and a set of stimuli presented to these

persons, 'the set of items' (Mokken, 1971, p.25). Scaling techniques are used to deter-

mine the degree in which a subject's reaction to the set of items can be explained using

a single latent trait, i.e., attitude. This latent trait is then described using a numerical

continuum. Molenaar (1982a, p.7) cites the following description of latent trait:

Any theory of latent trait supposes that an individual's behaviour can be ac-

counted for, to a substantial degree, by defining certain human characteristics

called traitr, quantitatively estimating the individual's standing on each of

these traits, and then using the numerical values obtained to predict or

explain performance in relevant situations ... Much of psychological theory is

based on trait orientation, but nowhere is there any necessary implication that

traits exist in any physical or physiological sense. It is sufficient that a person

behaves as if she~he were in possession of an amount of each of a number of
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relevant traits and that shelhe behaves as if these amounts substantially
determined herlhis behaviour (Lord and Novick, 1968).

Note how close these ideas come to our propositions regarding the level of granularity
in section 1.1. Latent trait analysis enables us to place detailed descriptions of an
individual's behaviour on variables at a higher level of granularity in such a manner that
related behaviours are placed on the same latent variable, which of course is a way to
bundle behaviours.

In some research scale analysis is not used to test hypothesis regarding latent traits,
but for investigating the occurrence of different manifest data patterns (Torgerson,
1958, p.43). However, explanations for existing patterns in terms of latent traits may
reveal relevant points. For example, decisions concerning which products should be
incorporated in a characteristic set can be based on latent trait interpretation, as discus-
sed in section 3.2.2.1. Moreover, explanations in terms of latent trait can support
combining knowledge on overt combinations in which consumers often own products
with other variables that are assumed to influence the purchase of products. For examp-
le, Kuijlen and Paas (1998) propose combining knowledge on a hypothetical ownership
matrix with purchase incentives, using generic needs, i.e., latent traits, underlying the
ownership matrix. Thus, at this point in the current dissertation we suggest that a la-
tent trait interpretation is a useful complement to manifest data patterns.

One of the most influential scaling techniques, used to determine the degree in
which the reactions of the set ofsubjects to the set of items can be explained by a single
latent trait, is Guttman's (1944,1950) cumulative latent trait model. The Guttman
scale is used to score items and subjects on the same numerical scale. In the Guttman
analysis, items are ordered according to increasing p-values, i.e., item means. A set of
binary items, forms a Guttman scale when it is possible to determine those items on
which the subject has value `1', using the subjects total score. This implies that those
subjects who give correct responses to more difficult items, items with a low p, also
answer easier items correctly, i.e., items with a higher p. However, perfect scales are
seldom found in practice. Thus, Guttman (1950) and Green (1956), among others,
formulated tests which give measures for the extent to which a subject's response
pattern can be reconstructed from the number of correct answers (Kingma, 1984).

Another important concept mentioned above is `item difficulty'. This term has to
be defined. Item difficulty in a sample is defined as 1-p. According to Mokken (1971,
p. 242) item difficulties can be used for hierarchical ordering as follows:

"The sample difficulties are indicators of the location of the items on the
continuum to be measured. A difficult item, which will be located higher on
the continuum, will tend to show p-values smaller than those of more popular
(less difficult) items, which will be located lower on the continuum."
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3.2.2.1. Characteristic sets
Interpreting ownership of durables as binary items, where `1' indicates a subject

owns the product, supports the application of scale analysis. When applying scaling
techniques to ownership matrices of durables, the durables introduced to the subjects
(consumers) may be considered as the set of items. The generic needs of consumers,
which should lead to the data patterns found in the ownership matrix, may be con-
sidered as the latent traits being measured. Thus, if a set of durables may be considered
a scale, the products in the set belong to the same characteristic set, indicating the

combinations in which products are owned are substantially accounted for by a single
generic need. Moreover, it is more likely that subjects owning one or more of the k
products own another product in the same scale, than a subject owning no scale pro-
ducts, because the passing of items belonging to the same scale correlates in a positive
manner ( Mokken, 1971). In terms of durables the latter implies that the purchase of
one product belonging to a scale raises the probability that other products, belonging
to the same scale will also be purchased.

Applying scaling to ownership matrices is consistent with the theory of scale
analysis, because (Guttman, 1944, p.142):

"Scale analysis is a formal analysis, and hence applies to any universe of data

of any science, obtained by any manner of observation."

In IRT the only empirical evidence needed to find latent traits are response patterns to
the set of items. In the analyses discussed in section 3.2 the ownership matrices function
as response patterns. Therefore, the data patterns in the ownership matrix are the only
empirical evidence needed for establishing latent traits or, in terms of products, generic
needs underlying characteristic sets.

However, identification of existing characteristic sets should not rely solely on the
empirical output of scaling techniques. McFall (1969) proposes the following:

"Most of the established sets will overlap since they will all be sub-sets of the
universal set - the total market offeríng at a given place and time ... A product
should be included in a characteristic set when its attributes are símilar to
those of the set in question."

Similar problems are relevant when scaling IRT items. Mokken (1971, p.313) discusses
a set of twelve items that may be considered as one large scale, measuring a single trait,
or as four smaller scales measuring four interrelated latent traits. Mokken remarks that
the researcher should make decisions concerning the choice of a model. In terms of our
purposes this implies that the role of the content of the durables ( items) and generic
needs ( latent traits) should play an important role, beside the empirical evidence, when
formulating the model.
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3.2.2.2. Acquisition patterns

The time related aspects of scales explain the utility of scaling procedures for the

purpose of finding acquisition patterns ( see for example Guttman (1950), Mokken

(1971) or more recently Alwin (1993) for remarks on the time related aspects of scales).

For our purposes Loevinger (1948, p.509-510) made some particularly useful remarks:

"Where such item patterns are found (added: patterns' indicating that a scale

exists), they will usually reflect developmental sequences, normal or

pathologicaL In general developmental sequences can be expected to exhibit

both differential and cumulative aspects. For example, if we were measuring

emotional maturity, we should note first that there are aspects of maturity,

which once acquired, are seldom lost, and other aspects, which represent

phases of development later discarded. `Laces own shoes', 'goes down-town

alone', 'uses family car' might be items in a cumulative test of emotional

maturity. Preferred types of books, radio programs and games might make up

items for a differential test of maturity. Youngsters would reject items either

too young or too old."

Because subjects or households tend to accumulate durables through time (Pickering,

1978; Pyatt, 1964), a cumulative scaling model, like the Guttman scale, should indeed

fit patterns of acquisition. Paroush (1965) formally proved that the results of Guttman

scaling of cross-sectional data can be used to draw conclusions about the order in which

durables are acquired. To summarise Paroush's proof in a lingual manner the deter-

ministic case is addressed first: if a set of durables is purchased in the same order by all

consumers then the ownership matrix should only contain perfect Guttman patterns.

Refer to section 2.2 of the current dissertation for a more extensive formal summary of

the proof that was presented in Paroush (1965). This implies that the number of

products a consumer owns, i.e., the scale score, perfectly describes which specific

durables are owned. Thus, Paroush concludes that in a perfect scale the order of

acquisition is described perfectly by item difficulty.
However, as mentioned above, perfect scales are seldom found. This also applies

when scaling durables. Nevertheless, if mo.rt consumers purchase durables in the same

sequence, then combinations in which these products are owned will be defined by a

probabilistic scale structure. More precisely, response patterns to a set of items can be

considered to be a probabilistic scale when there are more perfect patterns found than

one may expect to find under conditions of independence between items (Mokken,

1971). A probabilistic scale structure also reveals important information about

acquisition patterns: durables owned by a larger proportion of the population are u.rually

purchased before durables owned by fewer consumers.
In the past, .Guttman scaling has been applied to find probabilistic sequences in

which durables are purchased (Clarke and Soutar (1982), Kasulis et al. (1979), Kay
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(1964), Lusch et al. (1978), McFall (1969) and Paroush (1963,1965,1973). Despite the
potential benefits, the choice to use Guttman scaling for the purpose of finding
characteristic sets (McFall, 1969) and acquisition patterns (Paroush, 1965) is likely to
be an unfortunate choice. In the psychometric literature it is well known that Guttman
scaling suffers of serious drawbacks, like 'the sensitivity of the different Guttman scale
coefficients to factors such as the number of items and the distribution of p values and
also the lack of a theory for explaining the imperfect reproducibility' (Kingma, 1984,
p.35), see also Cziko (1984) or Torgerson (1958) or refer to Mokken (1971) for a more
elaborate argument against the use of Guttman scaling or refer to section 2.2 of the
current dissertation. The next section introduces a technique that does not have thís
drawback, i.e., Mokken scale analysis. In section 2.2 we already showed that this tech-
nique has assumptions that are appropriate for bundling and hierarchically ordering
consumer acquisitions of durable and I or financial products. Below we introduce the
tests that are relevant for Mokken scale analysis.

3.2.3. Mokken scale analysis'
The basic assumption of most scaling procedures is that the probability of a subject

giving a positive answer to an item can be seen as a function of the subject's latent trait
value and the properties of the item. The probability that subjects possessing different
positions on the scale representing the latent trait (the latent trait position) give a
positive answer to each item is summarised in the so-called Item Characteristic Curve
(ICC) (Hemker and Sijtsma, 1993). Mokken scale analysis consists of two models for
inspecting ICC's: Monotone Homogeneity (MH) and Double Monotonocity (DM). In
tests consisting of only binary items the MH model rests on the following three as-
sumptions (Hemker et al., 1995; Sijtsma and Molenaar, 1987):

(1) Unidimensionality, indicating all items in the set measure the same trait;
(2) Local stochastic independence, implying that the covariance between item scores

is zero for subjects possessing the same amount of latent trait;
(3) Nondecreasing ICC's, which means that as a subject possesses a higher latent trait

position the probability of dominating each item increases.

If the MH model fits the data, subjects can be ordered on a one-dimensional scale,
representing their position on a single latent trait and responses to items correlate in a
positive manner (Mokken, 1971). Positive correlation in a set of dichotomous items im-
plies that if any item is answered with a confirmation category (yes, agree, etc.), the
probability of answering the other items with a confirmation is relatively high. In terms
of characteristic sets, the former implies the existence of a single generic need and the

~ Refer to Mokken (1971) for proofs of the statistics and procedures discussed in section i.2.3.
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latter implies that the purchase of one product raises the probability that a second

product from the set has also been acquired. However, in terms of acquisition patterns

no conclusion can be drawn, because only subjects, and not items, can be ordered on a

scale if only the MH model fits the data. The assumptions that the MH model imposes

correspond with a probabilistic fulfilment of condition {9} in section 2.2. The probabi-

listic ordering of subjects is conducted using {11} from section 2.2.

The DM model also has to fit the data to support ordering of items (Hemker and

Sijtsma, 1993; Molenaar and Sijtsma, 1988; Mokken, 1971). In terms of our purposes,

this means that the DM model has to fit the data to make assumptions concerning the

order of acquisition possible. This corresponds to fulfilment of condition {10} from

section 2.2 in probabilistic manner, and {12} is used for the probabiliscic ordering of

items. If the DM model fits the data, the order in which items are passed is described

by item difficulty, then the more popular (easy) items are usually passed (or acquired)

before the more difficult items. The DM model requires identical ordering of negative

and positive response probabilities on a set of items for all subjects, regardless of the

number of items subjects dominate. This implies nonintersecting ICC's in addition to

nondecreasing ICC's (Sijtsma and Molenaar, 1987). The test for MH is introduced in

section 3.2.3.1. A check for the fit of the DM model is the topic of section 3.2.3.2.

3.2.3.1. The MH model
An important quality of the tests that are relevant for the MH model is that these

tests do not suffer of the most troublesome drawback of Guttman scaling. That is, the

statistics incorporated in the MH model take on values that are a linear function of the

variance of the total test scores (Cziko, 1984; Mokken, 1971). Orher desirable pro-

perties are:

~ A theoretical minimum of 0 and a theoretical maximum of 1, given positive

correlation between items (Cziko, 1984; Mokken, 1971);

~ The scalability of individual items with respect to other items in the scale can be

tested (Cziko, 1984; Mokken, 1971);
~ Absence of rigid model assumptions (Mokken, 1971).

Table 3.1. CroSr-tuble ojtwo birrary ltemr

0 item j 1

icem 1

i 0

p~(1,0) p~~(l,l)

p~(0,0) p~~(0.1)

P~

~-P~~

1-p p~ 1

Using Loevinger's (1947,1948) Coefficient of Homogeneity (H) and table 3.1 as
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starting points, Mokken (1971, p.148-153) developed a number of tests for the fit of
the MH model to the data. Given the cross-table of two binary items (table 3.1), where
p~~p~, only one cell violates the assumptions of the MH model: the p.~(1,0)-cell.
Subjects placed in this cell dominate the more difficult item (the item with the lowest
mean), but not the easier item (j). This is in conflict with unidimensionality and non-
decreasing ICC's. Thus, subtracting the ratio of 'found model violations (E) and expec-
ted model violations (E")' from one (1-E~ E") in this case gives {14}.

p-(l,o)
H..-1- ''

'' p;(1 - P.) {14}

p~;(1~1) -p,p;
p;(1-p;)

Moreover, if: 4.. - p..(1,1) - p.~i. {15}

and: E~ - ~i.(1 - ~i.)

then a coefficient of homogeneity, H, is calculated for a set of k items using {17}.

{16}

k-I k k-I k

H-~ ~ 0- ~ ~ ~E". {17},-i ~-;.t 'i ,-~ ~-,.t ~i

When H is found to be satisfactory one may want to remove items that scale poorly,
using {18}.

k k
H.-~ ~ - ~ ~ E"..

' ~-i '~ i-i '~iz~ ~~;

A scale is considered MH if:

(1) Hz0.30,
(2) All H.z0.30 and
(3) All H..zO.

{18}

The following rules of thumb are available as indicators for the extend in which the MH
model fits response patterns to a set of items:

~ If 0.30sH~0.40 a set of items forms a weak scale,
~ 0.40sH~0.50 indicates a reasonable scale,
~ Hz0.50 is a value received by a set of items that forms a strong scale.
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Mokken (1971, p.184) first suggested the lower bound of 0.30 for H, because a positive
H is not a sufficient condition for the MH model and because sets of items with lower
H-values lead to improper ordering of subjects. The guidelines for the extent to which
the MH model fits the data, also introduced by Mokken (1971, p.185), serve as an
indication for the accuracy with which subjects can be ordered (Hemker et al., 1995).
Given these statements it is clear that there is a need for cut-offs to distinguish scales
from non-scales and also for cut-offs to indicate how strong scales are. However, as Mok-
ken (1971, p.185) also pointed out, the precise cut-off points are more or less arbitrary.
But the chosen cut-off points have become a generally accepted standard (see for example
Debets et al. (1989), Hemker et al. (1995), Kingma (1984), Mokken and Lewis (1982)
and Molenaar et al. (1994). Therefore, they are also used in this dissertation.

In terms of characteristic sets, H-values serve as an indication for the degree to
which ownership of different products is determined by a single generic need. More-
over, in the appendix to section 3.2 it is proven that the tests for homogeneity can be
written as a function of the fourfold-point correlation between pairs of binary items.
This representation of the coefficient of homogeneity shows that responses to items
correlate in a positive manner if H;~~O. Thus, the magnitude of an H-value is also a
measure of positive correlation between ownership of products.

Statistics that are suitable for testing whether H-values differ significantly from
the null case (marginal independence for all item pairs) are also available (Mokken,
1971, p.160-164). For A;. with mean zero and variance Q-.j:

aZ,~ - p;(1 - p;) p.(1 - p~)

the test of significance for H;. is:

Z-. -(n - 1)uz ~.. ~ Q.,~ ,~ ,~

and for H:

k-1 k k-t k

Z-(n-1)~z ~ ~ 4. ~ ~ ~Q..
i-1 j-r.t rÍ r-l j-r.t J1

and for H.:

k k
Z.-(n-1)~~ ~ 0.. ~ ~a..

r I't ~1 7-t 11

{19}

{20}

{21}

{22}

{22}, {23} and {24} can take on values ranging from 0 to ~, given positive correlation
between all item pairs in the set. If negative correlation does occur, Z-values ranging
from -~ to 0 can also be attainable, but this is not relevant for our purposes as is
discussed in the technical appendix to section 3.2. The Z-values have an approximate
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standard normal distribution in large samples (nZ100). Thus, if an absolute Z-value
z1.65, the observed H-value differs significantly from the null-case at the 0.05-level.
Z-valuesa2.33 indicate significance at the 0.01-level (Mokken, 1971).

3.2.3.2 The DM model
The fit of DM model (nonintersecting ICC's) can be checked using the P(1,1)

matrix and P(0,0) matrix. In the P(1,1) matrix the pi~(1,1)'s for a set of k x k ordered

items are given. In the P(0,0) matrix the ordered pi.(0,0)'s for the set of items are given.
A necessary condition for double monotony of a set of items is that both the P(1,1) and
the P(0,0) matrices must show the predicted monotone trends of increasing elements in
the rows and columns of the P(1,1) matrix and vice versa for the P(0,0) matrix. Table

3.2, derived from Mokken (1971, p.182), displays a fictitious example of a P-matrix.
The fictitious set of items in table 3.2 cannot be regarded as double monotone,

because the elements in the rows of the P(1,1) matrix do not increase monotonically
from left to right, nor do the elements in the columns increase monotonically from top
to bottom. Moreover, the elements in the rows of the P(0,0) matrix do nor decrease
monotonically from left to right, nor do the column elements decrease as assumed (see

bold printed figures in table 3.2) (Mokken, 1971, p.181-182).

Table 3.2. Fictitiasi exaneple of a P-~1an~ix

Items

1

Popu- 2

lat i on 3

diffi- 4

culcies S

P,

Icems

1

Popu- 2

lation 3

diffi- 4

culcies 5

P,

1 2

P(1,1) - macrix

4 5

- 0.12 0.18 0.16 0.18

0.12 - 0.20 0.22 0.25

0.18 0.20 - 0?G 0.38

0.16 0.22 0?6 - 0.42

0.18 0.25 038 0.42 -

0.20

1

0.30 0.40

P(O,o)-matrix

j

0.5 0

1

0.(0

5

- 0.62 0.58 0.46 O.iB

0.62 - 0.50 0.42 0.35

0.58 0.50 - O.i6 0.38

0.46 0.42 0.3C - 0.32

0.38 0.35 038 0.32 -

0.20 0.30 0.40 0.50 O.CO

3.2.4. Mokken scaling ownership of durables
Pyatt (1964, p.38) presents the data set depicted as table 3.3 in the current

dissertation. Table 3.3 displays the distribution of household ownershíp situations of
four durables as measured in the 1958 survey of consumer finances conducted in Great
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Britain. The sample of households used in the survey comprises three sub-samples:

(1) A sub-sample of households in urban administrative areas;
(2) A sub-sample of households in rural administrative areas,

(3) A sub-sample of households in property occupied for the first time since the
current electoral register was compiled.

Pyatt (1964) mentions that the first two sub-samples were selected in 120 sampling
areas, designed by the Government Social Survey for use in surveys. The third sub-
sample was drawn within the areas used in the first two sub-samples. The numbers of
addresses selected for the third sub-sample was determined by the rate of new housing
build in the area (Pyatt, 1)64, p.141). Weighting has been applied in this sample. This
resulted in a more common occurrence of upper class households (Pyatr, 1964, p.141).
Refer to Pyatt (1964) for a precise description of this weighting. This was done because
almost all the equipment covered in the survey was more commonly bought and owned
by upper class families, and by increasing the proportion of such families in the sample
its efficiency was enhanced. Thus, if the durables do scale in Pyatt's sample, scalability
applies for the whole British population of 1958.

Trble 3.3. Tbe dirtribntinn of hou~ebnld ounerrbrp rn Pyutt's ret

Cooker
Vacuum
deaner

Washing
machine Refrigerator

Number of
households

Percenrage of

households

0 0 0 0 53 1.07~~
1 0 0 0 1508 ~5.089~
1 1 0 0 1712 34.71 ~k

I I 1 0 873 17.705~
1 1 1 1 316 6.48~~
0 1 0 0 9 0.18s
0 0 1 0 6 0.1?r
0 0 0 1 1 0.02~~~
1 0 1 0 124 O.o?5-
1 0 0 1 48 0.9?~-
0 1 1 0 1 0.0?~~
0 1 0 1 1 O.o?`~-
1 1 0 I 273 5.54`;-
1 0 1 I 5 0.10'--

0 1 1 1 1 0.03'-

! uu~;

As noted in the introduction the found distributions are likely to be specific for time
and place, but as this data set is used as an example for the application of Mokken scale
analysis to ownership matrices of durables this is of secondary importance. Note a' 1' in
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table 3.3 indicates that the product is owned and a'0' indicates the product is not

owned. Coding product ownership in this manner makes application of Mokken scale

analysis for binary items possible, as discussed in section 2.2. Pyatt's data set was

reproduced using a simple Pascal program. This was achieved by writing each pattern

specified in table 3.3 to a data set. The number of households that possess each pattern,

as indicated in table 3.3, determined the number of times that each pattern was

written.

Table 3.4. Scalability af Pyatt} ret

Durable Ownership level H(i) Z(i)

Cooker 0.9) 0.69 8.46

Vacuum deaner 0.65 0.73 28.38

Washing machine 0.2ï 0.51 26.57

Refrigerator 0.13 0.46 20.97

H- 0.57 z-31.77

Tab[e 3.5. Matricer of the PyattJ ret

Refrigeraror (1)

Washing machine (2)

Vacuum cleaner (3)

Cooker (4)

1

P(l,l) - matrix

4

P;

Refrigerator (1)

Washing machine (2)

Vacuum deaner (3)

Cooker(4)

P,

2 3
- 0.0653 0.1199 0.1302

0.0653 - 0.2415 0.2873

0.119) 0.2415 - 0.6437

0.1302 0.2673 0.6437

0.13 0?7 0.65 0.99

1
P(0,0) - matrix

2 3 4

- 0.0122 0.01 i0 0.0140

0.0122 - 0.3265 0.3429

0.0130 O.i265 - 0.6656

0.0140 0.3429 0.6656 -

0.13 0.27 0.65 0.99

The test for the fit of the MH- and DM model to the ownership matrix in Pyatt's data
set was conducted using the program MSP (see Debets et al. (1989) or Molenaar et al.
(1994) for a description of this program). The obtained H- and Z-values are given in
table 3.4. The Z-values in table 3.4 all indicate significance of the obtained H-values
at the 0.01-level. Due to large samples, 4931 subjects in Pyatt's data set and 743
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subjects in the set used in section 3.2.5, all Z-values shown in this paper imply signi-
ficance of the obtained H-values at the 0.01-level. Thus, the Z-values are not addressed
further.

As for the H-values, Pyatt's set of durables forms a scale, which is strongly Mo-
notone Homogeneous, according to criteria mentioned in section 3.2.3, H-0.57, all
H.a0.30 and all H..aO. This implies that the four durables in Pyatt's data set can be
considered as members of the same characteristic set. That is to say, ownership of the
products is substantially explained by one generic need and with the purchase of one
product of the set, the probability that other products in the set are purchased increases.
Taking into consideration the products in Pyatt's data set, then the generic need that
influences acquisitions of the four products is likely to be related to attributes of the
mentioned household appliances.

The P-macrices, table 3.5, indicate that the DM model also fits the ownership
matrix of Pyatt's data set. Given the fit of the DM model it may be stated that durables
owned by a larger proportion of the population are usually acquired before durables
owned by less subjects. Thus, in the UK of the late fifties the durables in Pyatt's data
set were usually purchased in the order of Cooker first, then Vacuum Cleaner followed
by Washing Machine and as the last product the Refrigerator was usually purchased.

3.2.5. Mokken scaling ownership of financial products
Below we demonstrate that the procedures discussed above can also be applied to

ownership matrices of financial products. Table 3.6 presents a data set collected by Tele-
panel (University of Amsterdam) in 1994. As in Pyatt's data set the units of interest are
households. Only households belonging to the Higher Income Panel (HIP), of Tele-
panel, were interviewed, i.e., households with a yearly income ofat least 100,000 Dutch
guilders (~ 45,000 Euro). HIP consisted of 881 households, when the interviews were
conducted. Data was collected through interviews by computer among 743 HIP-
subjects. The 743 responders do not differ significantly from the HIP-members that
did not participate. This applies for all variables on which values of non-responders are
available, i.e.: age, home situation (presence of children and~or partner), education and
occupation. Moreover, HIP consists of a random selection of inembers of the upper
income group in The Netherlands. Therefore, only two possible sources of selectivity
remain (Blossfeld and Rohwer, 1995):

(1) Selectivity due to non-response on variables not available.
(2) Differences between the sample and the population due to the participation in a

panel by sample members.

Concerning the first point, it may be mentioned that this source of selectivity will be
smaller than in most research, due to the high response rate, 743~881x100~o-84.3q of
HIP participated in the research. Concerning the second point, the difference in owner-
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ship matrices of financial products between members of the sample and members of the
population is probably small or non-existent, because HIP has not been interviewed
about financial products or financial service providers before the survey discussed in this
paper was conducted. Thus, the ownership matrix presented below is probably re-
presentative for Dutch households with a yearly income of 100,000 guilders (~ 45,000

Euro) or more.
The found ownership matrix is displayed in table 3.6. Mokken scale analysis was

run on these data. The Output of Mokken scale analysis, obtained using the program

MSP, indicates that the financial products form a scale which is almost reasonably MH,
see table 3.7 and note that all Hi~zO. The P-matrices of the Telepanel data set are given
in table 3.8, showing a slight flaw in the P-matrices of this data set; see the bold printed
proportions in table 3.8. Fit of the MH model to the data implies that the four financial
products belong to the same characteristic set within the upper income group of The
Netherlands. However, the DM model does not fit the data perfectly, therefore, making
assumptions concerning the order of acquisition is less straightforward.

If the Lumpsum Policy, the product with the lowest Hi (see table 3.7) and a flaw

in the P(1,1)-matrix (see table 3.8), is removed from the scale, then a scale that is

strongly MH is attained (H-0.50, all Hia0.30 and all Hi Z0). Moreover, the DM model

also fits the ownership matrix representing the combinations in which subjects own the

Savings Account, the Investment Trust and the Securities, i.e., the P-matrices of this

set of products are flawless.

Trble 3.6. Otener,~hip nratrix in tbe TeleQanel data tet

Sav;ngs

account

Lumpsum

Polic}

]nvestment

Trust Securities
Numher of

households

Proportion of

households

0 0 0 0 5~ 7.13~~

1 0 0 0 187 25.17~
1 1 0 0 101 13.59010

1 I 1 0 69 9.29q

1 1 1 1 118 15.88~

0 1 0 0 27 3.70010

0 0 1 0 7 0.94 01

0 0 0 1 4 0.54~10

1 0 1 0 70 9.42010

1 0 0 1 23 3.lOq

0 1 1 0 8 1.08q
0 1 0 1 1 0.1 ~~I

0 0 1 1 7 0.94 0!0

1 1 0 1 28 ï.77~

1 0 1 1 33 4.44o1n

0 1 1 1 0.94a1c

Total 743 100~
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TaGle 3. ?. S~ulubrlity of tbe Telepane! tet

Durable Ownership level

Securiries 0.30 0.48 13.42

Investmenr Trust 0.4i 0.41 13.32

Lumpsum Policy 0.48 0.32 10.29

Savings Account 0.85 0.34 5.69

H-0.39 Z-15.37

Tuble 3.8. P-Mutricer of the Te(epunel tet

Securities (1)

Invesrmenr trust (2)

Lumpsum policy (3)

Savings account (4)

P,

Securities (1)

Investment trust (2)

Lumpsum policy (3)

Savings account (4)

P;

1

P(1,1) - matrix

2 3 4

- 0.2221 0.2073 0.2719

0.222] - 0.2719 03903

0.2073 0.2719 - 0.4253

0.2719 0.390i 0.4253 -

0.30

1

0.43 0.48

P(0,0) - matrix

3

0.85

4

0.0956 0.1144 0.1279

0.0956 -

0.1144 0.3594

0.3594 0.42555

- 0.4953

0.1279 0.4266 0.4953

0.30 0.43 0.48 0.85

Fit of the DM model implies that fewer consumers usually acquire financial products
owned by a larger proportion of the population after products owned by fewer con-
sumers. Thus, subjects usually acquire a Savings Account before an Investment Trust
and an Investment Trust is usually acquired before Securities.

The substantive interpretation in terms of latent trait, or generic need, for the existence
of the four-product scale, would be that use of products is accounted for, by position
towards saving money at a bank. A second factor that probably plays an important role
is the amount of money people can save. This explanation is also plausible because use
of a more difficult product in the found scale usually requires higher savings. However,
the order of acquisition for the three products that can be considered DM, could also be
a result of the Dutch tax system. In the Netherlands households may receive a certain
amount of interest from Savings Accounts on a tax-free basis, 1000 guilders (~ 450
Euro) for each adult in the household and 500 guilders (a 225 Euro) for each child. For
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example, a more or less average household consisting of two adults and two children can

receive 2x1000t2x500-3000 guilders (~ 1350 Euro) tax free interest on Saving Ac-

counts. Another 1000 guilders for each adult in the household and 500 guilders for

each child of dividend from Investment Trusts can be received tax-free. Thus, the fit of
the DM model to the ownership matrix of Savings Accounts, Investment Trusts and
Securities, could imply that households usually put aside money on a Savings Account
until they reach the tax free amount of interest that may be received on a Savings
Account. After this amount is reached households start using an Investment Trust.

When no more dividends can be received tax-free subjects acquire Securities from
which the yield is not taxed.

The results of a follow-up study on the Telepanel data set show that not only the

mentioned tax related issues explain the position of subjects in the found acquisition

pattern. Paas and Kuijlen (1998) used logit analysis to investigate the relationship

between the number of products owned in our set of products and values on the

following demographic variables:

~ Age,
~ Highest received education,
~ Type of household (single, with partner, with partner and children, etc.),
~ Occupation (paid employment, own company, pensioned, other).

It was found that older subjects and higher educated subjects usually own more of the
analysed financial products than others do. Note that income was not available in the
data set, this variable may be of influence. The data set only contains subjects with an
income of at least 100,000 guilders (~ 45,000 Euro), but there is still variance on the
income variable that may be related to the ownership of the analysed financial products.

Moreover, the ideas on the saving motive hierarchy explain the actual order in which
products are usually acquired. The higher order products are relevant for the higher

order needs in the saving order hierarchy and are, thus, acquired later by most subjects,

see section 1.3.
However, the tax related explanation for the fit of the DM model to the ownership

matrix of the Savings Accounts, Investment Trusts and Securities, may be more suitable

for explaining the rejection of the Lumpsum Policy than the variables used in the
follow-up research conducted by Paas and Kuijlen (1998) and than the saving motive

hierarchy presented in section 1.3. This could not be investigated empirically, because
there were no suitable variables available in the data set for such analysis. Therefore, we
forward some logical propositions at this point.

The lumpsum policy does not yield a form of interest or dividend that is tax free,
but the money deposited in a Lumpsum Policy is tax reducible. That is to say, an
amount of money may be taken from the gross income, and this amount is exempted
from taxation. This money has to be secured for a fixed number of years. When these
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years have passed the owner of the Lumpsum Policy receives a monthly payment, which
is taxed. The amount of money that can be exempted from taxation, when deposited on
the Lumpsum Policy and the tax rate on the monthly payment, is independent of other
savings the subject may posses.fl Therefore, the tax benefits of the Lumpsum Policy are
the same, i.e., there are no advantages of purchasing the Lumpsum Policy at a certain
stage in one's money accumulation life cycle. The latter implies that subjects won't
purchase the Lumpsum Policy in a fixed order, due to incentives resulting from tax
legislation.

3.2.6. Discussion
Mokken scale analysis includes two models, which are discussed in section 3.2: the

model of Monotone Homogeneity (MH) and the model of Double Monotonocity (DM).
If the MH model fits the ownership matrix of a set of products, these products are often
owned in combination. This is due to the existence of a single latent trait, or in terms
ofdurable and financial products a single generic need, which explains the behaviour of
consumers to a substantial degree. As discussed in section 3.2.5, financial and
situational factors may also play a role in the scalability of items, when the set of items
consists of economic goods or products. Moreover, if the DM model also fits the
ownership matrix, the order in which the products in the characteristic set are acquired
is described by item difficulties.

In section 3.2 the scalability of two sets of products was analysed. Further research
can be directed at finding how generally relevant the found scales are. Cross-cultural
analysis and analysis at different points in time are possible approaches. Specifically,
application of the procedures to the set of durables discussed in section 3.2.4, which was
found to be MH and DM, on a more recently collected data set would be interesting.
For the scale discussed in section 3.2.5 application to other groups of subjects is of
particular relevance, in this research only the ownership matrix of inembers of the upper
income class in The Netherlands was analysed. Moreover, further research can also be
directed at finding scales amongst other economic goods, like products in the
professional sphere, which are used by professionals who often work at home. In section
3.3 we apply the discussed procedures to a set of financial products that can be used by
consumers for conducting financial transactions.

3.2.7. Technical appendix to section 3.2
In section 3.2.3.1 it is stated that Hij, Hi and H can be written as a weighted

function of the fourfold-point correlarion between two binary ítems i and j divided by

, Note that these rules applied in The Netherlands when the interviews were conducted and when che paper on which

section 2 is based was published. These rules have changed since, which may have in8uence on che poor fic of rhe

Lumpsum Policy in che order in which che order chat the analysed products are acquired. Furchermore, chis propo-

sieion is based on che assumpcion ehac ic is noc jusc consumer needs that inftuence the order in which financial pro-

ducts are acquired.
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the maximum possible fourfold-point correlation between these items (Q~~j I m~ ~~j).
Prove for this assumption is straightforward. Given the fourfold-point correlation of

two binary items (Johnson, 1945):

~;; - ~,;(1~1) -p,p;) i (p;(1 - pj) ~ pj(1 - p,~)„z {23}

and the maximum possible positive fourfold-point correlation, between these two

binary items, given their means (Johnson, 1945):

max~ij -~l'i(1 - pj)) j((p;(1 - pj) ~ pj(1 - p.))irz

then:

(p;j(1,1) - p,p;) i((p;(1 - pj) ~ p;(1 - p;))„z
~ij ~ max~rj - (p;(1- pj)) i(~p;(1- pj~ ~ pj(1 - p,))„z

p,;(1~1j -p;p;
p;(1 - p;)

{24}

{25}

Given {14} in section 3.2.3.1 and {25} the following applies: H;j- ~tj~ max ~,j. Therefore

the coefficient of homogeneity for a set of k items can be written as a weighted average
of ~!j ~ max ~;~ for each pair of items in the test (Loevinger, 1948):

k-1 k

r~ ~ 1 pi(1 - pj) Wij, max~ij
H - '-

k-1 k

~ ~~p;(1-p)

Similarly H; can be written as {27}.

k

~ p;(1 - pj) ~,j i m~~;j
H - ;:;

k
~ p;(1- pj)
Jxi

{26}

{27}

This also applies for,~'tj ( chi-square). Given X',j for binary variables (Cox, 1977), when

there is a total of n subjects in the cross table:
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(p;j(o,o)p;;(1,1) - p;j(l,o)p,;(o,l))zxZ -n~
'j p;(1- pj) i pj(1 - pi)

{28}

If~iis~ij and ~.j~0 and ,~ `,j -max ,~ ~,j then: pij(1,0)-0. Filling in pij(1,0)-0 in {30} gives:

~~(~ ~~p~(1 1)~

max X ~ij - n ~
p,(1- pj) ip;(1-p;)

Given {30} and {31} then:

z~
X rj max X ,i I

p;j(o,o)p,;(1,1) -p;j(l,o)p,;(o,l)

(p,;(o,o)p;j(1,1) - (prj(l,o) p;;(o,l))'
(p;(1 - pj) i (pj(1 - p;)

~ (pij(o'o)prj(1'1))~n
p;(1- pj) i pj(1- p;)

p;;(o~o)p;;(1~1)

{29}

í30}

Cureton (1959) proved:

pj(o,o)p~j(1,1) - (p;j(l,o)p~;(o,l);
~ij, max ~ij - p;;(o,o)p;;(1,1)

Given {19}, {29}, {30} and {31] the following applies:

Hij - ~ij, ma~t T;j - X ~;j , max x ~;j
{32}

This does not apply to negative correlating items. The lower limit of H is -~ (Mokken,
1971). Cureton (1959) proposes formulae that guarantee a maximum, absolute,
negative value of -1. However, for our purposes this is of secondary importance. If the
correlation between items i and j is negative, these items should not be placed in the

same scale, because all Hij in a scale should be at least equal to 0(Mokken, 1971). This
condition is only, and always, fulfilled if all items correlate with each other in a positive

manner.
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3.3. Acquisition patterns of products facilitating financial transactions: A cross-
national investigation'

Previous research shows that most consumers acquire financial products used for

asset accumulation purposes in similar orders. However, the literature does not report
studies on acquisition patterns of products for facilitating financial transactions (e.g.,
chequebooks, credit cards). In section 3.3 we propose a consumer need hierarchy, in-
fluencing consumer acquisitions of transactional products. Mokken scale analysis is
applied to investigate acquisition patterns of six transactional products in 17 European
countries. The final section of section 3.3 presents a discussion on the relevance of our
results in terms of marketing purposes, emphasising cross-selling applications.

3.3.1. Introduction
The accumulation of financial products is often considered as a hierarchical process

through time. Previous studies on acquisition patterns of financial products concentra-

ted on products used for asset accumulation purposes, such as saving accounts, in-
vestment trusts and securities (e.g., Kamakura et al., 1991; Paas, 1998; Soutar and Cor-
nish-Ward, 1997). Such research was conducted, because acquisition pattern analysis is
useful for marketing purposes, particularly for cross-selling products and for other mar-
keting purposes such as enhancing relationship marketing (as discussed in chapter 1).

Relevant for section 3.3 is that acquisition patterns of products supporting fi-
nancial transactions (e.g., checking accounts, credit cards) are also relevant for con-
temporary marketing practice, as such products play an increasingly important role in
the financial services sector. However, previous studies on transactional products con-
centrated heavily on a single product, usually the credit card. Such studies addressed
topics such as the characteristics of credit card owners (e.g., Duncan and Whitesell,

1995), risk management (e.g., Jagielska and Juworski, 1996) or conditions influencing
the popularity of specific types of credit cards (e.g., Brito and Hartley, 1995). Section

3.3 does not focus on one specific transactional product, but investigates the order in
which bank accounts, chequebooks, cards for obtaining money from a cash-dispenser
and three types of credit cards are acquired. In this context we introduce a consumer
need hierarchy influencing the order in which consumers usually acquire transactional
products. This hierarchy is elaborated on below.

After this theoretical discussion we apply Mokken scale analysis to investigate
acquisition patterns of the following transactional products across 17 European countries:
bank account, chequebook, card for obtaining money from a cash dispenser and three
types ofcredit cards. This data set was collected in 1990. We use this relatively old data
set as it contains information on ownership of financial products in 17 European

9 This paragraph is based on: ' Paas, L.J. (2001). Acquisirion parrerns of products facilitating financial transacrions: A

cross-national analysis. International Journal of Bank Marketing, 19, 266-275'. Adjusrmenrs were made to enhance

fic of the paper in the dissertarion and we added relevanc comments from che journal's ediriorial.
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countries. Cross-national analysis is conducted, because acquisition patterns found in
one country at one point in time could be a result of specific situational factors, instead
of an underlying need hierarchy. For example, in less economically developed countries,
where consumers earn less and where a majority is still paid wages in cash, other

financial needs may be relevant than in highly industrialised countries (Webley et al.,

2000). This may lead to different consumer acquisition patterns of financial products.
Other examples of situational factors that may influence the needs that consumers have

in various countries are (Katona, 1975; Webley et al., 2000):

(1) Religious atcitudes.
(2) The present and previous political systems in the country.

(3) The economic expectations those consumers have in a country.

Similar motivations for conducting cross-national analyses are given by, for example,
Hui and Triandis (1985), Steenkamp and Baumgartner (1998), Van Raaij (1978) and
Webley et al. (2000).

Although the financial services sector has changed over the last decade, the analyses
reported below are important for contemporary marketing. That is to say, if we find a
common acquisition pattern in the 17 incorporated countries that is relevant in 1990,

it is likely that we have found a common structure for Western countries that will

probably play a role over a longer period. For example, amongst other countries the
analysed data set contains ownership matrices of transactional products in less economi-
cally developed Southern European countries, but also of the highly developed Scan-
dinavian countries. Now if we find that consumers from countries with such different
economies, life-styles and religious attitudes display common orders for acquiring

transactional products, it is reasonable to assume that we have found a hierarchical
structure that is based on internationally common consumer characteristics, instead of
specific situational circumstances.

As for the set-up of section 3.3, section 3.3.2 is a theoretical section in which we
discuss why transactional products are likely to be acquired in hierarchical orders and
how such orders are investigated. Then we discuss the available data and the conducted
analyses ( section 3.3.3). Consecutively, the results of our analyses are represented and
are also evaluated in terms of similarities and differences between the most common
acquisition patterns found in the 17 countries (section 3.3.4). If similar acquisition
patterns are found in different countries, we assume that a need hierarchy influences

consumer acquisitions of transactional products. Given the propositions forwarded

above, we suggest such findings imply existence of a stable acquisition pattern over

longer periods of time. After discussing our main conclusions ( section 3.3.5), section

3.3 is concluded with managerial implications concerning the utility of stable

acquisition patterns for cross-selling purposes (section 3.3.6).
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3.3.2. Theory

3.3.2.1. Utility structures of transactional products
In general, attributes that goods possess are related to consumer needs, i.e., pro-

ducts may possess certain attributes that are relevant for the satisfaction of specific
consumer needs. Ifa consumer attaches more value to the satisfaction of a need than the
value attached to the money and effort that has to be allocated when acquiring and
owning the relevant product, the product is usually acquired and vice-versa (Clawson
and Vinson, 1978; Gutman and Vinson, 1979). Needs influencing the acquisition of
financial products have been studied previously from another perspective, i.e., the
stated preferences approach. Here the researcher concentrates on what consumers say
they need, instead of studying overt behaviour (e.g., Foxall, 1994; Gunnarson and
Wahlund, 1997; Lindqvist, 1981; Lunt, 1996; W~rneryd, 1989, 1999a, 1999b). Refer
to section 1.3 of the current dissertation for a more elaborate discussion on this
alternative approach.

More relevant to point out at this stage in the dissertation is that financial needs
often are considered as hierarchically ordered. Wiirneryd (1989) visualised the financial
need hierarchy, as figure 3.1 in the current dissertation. This hierarchy was originally
proposed by Lindqvist (1981) and is based on an older non-hierarchical theory on saving
needs by Ferber (1974). Generally speaking, consumers start out aiming to satisfy the
first need displayed in the pyramid. After realising their cash management the next
primary financial motive becomes building a buffer for unforeseen emergencies, etc
(Lindqvist, 1981; W~rneryd, 1989, 1999).

Fi~ure 3. !. 7he finun~ia! need hierarchy

Wealth

management

Saving for a
particular goal

Financial buffer f~~r

unt~irseen adversities

Cash Management

Others have proposed similar need hierarchies (e.g., Kamakura et al., 1991; Lunt,
1996). Section 3.3 is based on the hierarchy shown in figure 3.1. We chose to base our
study on this particular hierarchy as it is based on the results of extensive theoretical
and empirical research in the field of Economic Psychology (e.g., Ferber, 1974;
Gunnarson and Wahlund, 1997; Lindqvist, 1981; Wiirneryd, 1989, 1999a, 1999b).
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Nevertheless, the financial need hierarchy does not explain in which order consumers

acquire transactional products, because this category of financial products is relevant for

the same phase shown in figure 3.1 (cash management), withstanding some exceptions

that are discussed below.

As we aim to investigate acquisition patterns of transactional products, we shall

now propose a need hierarchy relevant for acquisitions of this category of financial

products. Generally speaking, cash management is regarded as (W~rneryd, 1989,

1999a):

(1) A consequence of the need to safely store liquid means,

(2) Need for increasing access to such cash reserves, and

(3) In a more advanced stage the need to financially bridge periods in which one has
greater expenditures or less income than otherwise.

We propose that these cash management needs may be ordered in a hierarchical manner,

as displayed in figure 3.2.

Frgure 3.Z. The carh managerntent need bierarchy

~ Different `
spending

through rime

Increased
acces to liquidity

Temporary cash srorage

Relevant for movements through rhe transactional need hierarchy is financial activity.

Consumers displaying a small range of financial activities often only use cash stored in

a bank account. Some form of access to money stored on a bank account is always

necessary. Nevertheless, if consumers conduct more transactions they probably need

more access to stored money (Batra et al., 1995). The latter enhances the attractiveness

of chequebooks and cards for obtaining money from a cash dispenser. Finally, the most

active consumers acquire (a) credit card(s) for ease, but also as a means to spend different

amounts of money in different periods (Brito and Hartley, 1995).
The proposed coherence between financial activity and product acquisitions would

result from considerations concerning costs and benefits. Less active consumers that

expect to use a certain transactional product infrequently, or not at all, are probably less

inclined to meet the f nancial costs involved in acquiring and owning a particular

product. Financially active consumers are more likely co be inclined to invest time in



76 Acquisition pattern analysis with Mokken scales

gathering information about the acquisition and use of products. Financially inactive
consumers probably believe they can better spend their time on other matters than
gathering information about the acquisition and use of transactional products.

These remarks imply that the needs displayed in figure 3.2 are related to utilities
possessed by transactional products. Transactional products can, thus, be placed in a
hierarchical utility structure. Bank accounts have properties enabling consumers to
satisfy the need for cash storage. Cards for obtaining money from cash dispensers,
chequebooks and credit cards on which the owner is billed immediately after expen-
diture, facilitate access to liquid means. Credit cards on which the owner is not billed
immediately are relevant for the highest need in figure 3.2. Brito and Hartley (1995)
already proposed that credit cards used for the latter mentioned purpose are used for a
different purpose.

There are alternative explanations regarding the needs leading to acquisitions of
credit cards on which the owner is not billed immediately. Relevant in this regard is
that Katona (1975) previously distinguished two types of saving behaviour: positive
and negative saving. The latter is also referred to as saving afterwards; below we use the
term negative saving. Consumers following a positive saving strategy usually save
money before spending. Negative saving implies an expense is made or a product is
acquired using borrowed money. In this case paying off the loan is considered as
negative saving (Katona, 1975). Note that in practical situations both positive and
negative saving strategies can be used for making the same acquisitions possible. For
example, consumers may save some money to make a down payment on a house and
then use a mortgage on top of this down payment. The credit card on which the
consumer is not billed immediately also allows for negative saving. This implies that
this type of card may also be used to deal with unforeseen expenditures (level 2 in figure
3.1) or to acquire a particularly expensive product, leading to a negative form of goal
saving (level 3 in figure 3.1). Thus, the model of cash management needs (figure 3.2)
does not completely explain which needs consumers aim to satisfy when acquiring
transactional products.

Like any theoretical model the cash management hierarchy has practical limi-
tations. Nevertheless, this model does order cash management needs that are related to
various transactional products, explaining why it is to be expected that transactional
products may be acquired in hierarchical orders. More precisely, if the hierarchical
utility structure proposed in figure 3.2 is indeed relevant for the order in which
consumers acquire transactional products, then ít is likely that acquisition patterns of
such products are hierarchical. We propose that consumers usually acquire transactional
products used to satisfy more basic cash management needs before transactional
products relevant for higher order needs in this utility structure. Thus, now we have a
theoretical proposition justifying investigations into acquisition patterns of trans-
actional products. Below we discuss how such patterns can be investigated empirically.
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3.3.2.2. Investigating utility structures

Acquisition patterns have been investigated through cross-sectional data as
discussed previously in chapter 2 and in section 3.2. Such an investigation reveals
insight in consumer need hierarchies and structures of product attributes, i.e., products
found early in an acquisition pattern have attributes for satisfying more basic needs and
vice-versa (e.g., Kamakura et al., 1991; Kasulis et al., 1979; Paroush, 1965).

In chapter 2 and in section 3.2 we have shown that Mokken scale analysis (Mok-
ken, 1971, 1997; Mokken and Lewis, 1982) is most suitable for investigating such
hierarchical structures. If the Mokken scale model fits the data patterns in an ownership
matrix of financial products, the sequence in which consumers generally acquire
products is described by the order of ownership levels.

Below we use two types of tests for investigating the fit of the Mokken scale model
to product ownership matrix. The first is Loevinger's (1947) Coefficient of Homo-
geneity (H). This coefficient is discussed in more detail in section 3.2.3.1. At this point
in the discussion it is appropriate to point out again that a set of products may be
allocated to the same characteristic set if (refer to section 3.2.3.1 for an explanation):

(1) H a 0.30,
(2) All Hi z 0.30,
(3) All Hij z 0,
(4) Z z 1.65 and
(5) All Zi z 1.65.

Sijtsma and Meijer (1992) introduced the second statistic used in section 3.3. This
statistic, called HT, can also be applied to product ownership matrices. A related
statistic, HT(i), is applicable to on the products owned by each individual subject in the

data set. We only apply these statistics, thus, we will not address technical details. For
the current discussion it is appropriate to point out that HT can be used to test whether

products in a characterístic set are acquired in a homogeneous order. We use this test
statistic instead of the P-matrices introduced in section 3.2.3.2, because the latter are
difficult to apply to data sets containing large numbers of items. Below we analyse a
data set of 6 items in 17 countries. The probability that all P-matrices display the
required monotone trends discussed in section 3.2.3.2 is small due to capitalisation on
chance. That is, if a great number of trends in P-matrices are evaluated in terms of
monotonicity, then a number of rejections may be expected on the basis ofchance alone.
Refer to Sijtsma and Meijer (1992) for more information on HT and HT(i). A set of items
is considered a Mokken scale if the MH-model fits the data, according to the five
criteria defined above and if:

(1) HTz 0.30 and
(2) the percentage of subjects where HT(i)~0 is less than lOq .
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There is no formal justification for these cut-offs, but extensive experience shows
practical effectiveness (Mokken, 1997; Sijtsma and Meijer, 1992), see also section 3.2.
Note that if acquisitions of a set of products have led to an ownership matrix fulfilling
these conditions, then these products can be allocated to the same characteristic set and
the order in which products are acquired is described by the order of their ownership
levels. That is, in terms of section 3.2 fulfilling the conditions just mentioned imply
that the MH model and the DM model fit the cíata.

3.3.3 Cross-national analysis

3.3.3.1. Data
The analysed data set (EURODATA) was collected in 1990 for the Readers Digesr

Consumer Survey (Readers Digest Inc., 1990). In this section we describe the selection
of the interviewed sample and the utilised questionnaire. To start with the sample,
EURODATA contains responses of 22,339 subjects from 17 countries. All interviewed
subjects were 18 years or older and living in private households (i.e., subjects living in
special housing for the elderly, hospitals, prisons, etc. were excluded from the survey).
In all countries the subjects were selected using a probability sampling technique with
selection probability proportionate to population size stratified by region. Reader's
Digest Inc. (1990) also wrote the following on the sample:

"The sample plan for this survey was in two stages. The first stage was the
selection of sampling points, chosen to reflect the geographical distribution of

the population density. The second stage was a random walk from a fixed start
point. This method ensured that each household had an equal probability of
selection regardless of the number of family members ... This method,
therefore, produced a sample which in principle, gave equal probability to
households but which, of course, could be affected by various success rates and
sampling fluctuations."

To correct for these biases weighting, based on officially published statistics, was
applied. This gives us to a random sample of subjects in each country. Table 3.9 gives
the number of subjects selected per country, the number of subjects that participated in
the survey and the response rates in each country.

We may mention that in each country all interviewed subjects indicated whether
their household owns the following products:

(1) Bank account,
(2) Chequebook,

(3) Card for obtaining money from cash dispensers,
(4) Credit card that immediately takes money out of the owners bank account,
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(5) Credit card that requires the debt to be paid in full when the owner is billed,
(6) Credit card rhat requires the debt to be paid over a number of months.

Table 3.9. ReJponte Figarrer EURODATA

Parciciparion in che Survey

Country

Number of persons Number of
selectrd responders Response race

Auscria 1,194 97) 82q
Belgium 2,910 1,484 51q
Denmark 1, 3 5 3 1,001 74q
Finland 1,531 1,026 67q
France 4,762 Z,000 42c1o
Germany ( Wesc) 3,350 2,010 60010
Great Brirain 3,529 2,15i 61q
G reece 1,136 1,000 88~
Ireland 610 500 82~
Iraly i,854 2,197 57q
Luxembourg 976 498 51 blo
Netherlands 2,235 1,520 68010
Norway 2,002 1,001 5010
Portugal 1,722 999 58~
Spain 1,644 1,498 90q
Sweden 1,4 30 1,001 70~
Swiaerland 2,106 1,474 70q
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Extensive effort was made to develop an effective questionnaire. First pilot interviews
were held, revealing some tedious questions that were removed. To ensure that ques-
tions could be compared over the 17 countries the answers to all questions were pre-
coded to a common code-plan. Moreover, local Readers Digesr editorial staff, speaking
the language of the country and whose job required command of the English language,
validated the translations (Readers Digest Inc., 1990).

3.3.3.2. Method
In the current dissertation we assume a common utility structure that is related to

the needs in figure 3.2 and influences the order in which consumers acquire transac-
tional products if:

(1) Acquisition patterns in our data set are homogenous in each of the countries
incorporated in the data set.

(2) The order in which consumers acquire the studied products is the same in different
countries.

If the Mokken scale model indeed fits data patterns in the ownership matrix ofa specific
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country, most consumers in this nation acquire products in the same order (condition
1). Mokken scaling was applied using the computer program MSP (Debets et al., 1989;

Sijtsma and Molenaar, 2002). Furthermore, cross-national homogeneity implies the

same ordering of ownership levels should be found in all countries, as this order

describes the sequence in whích most consumers acquire products (condition 2).

With regard to condition 2, we propose that consumers acquire products in the

following order:

(1) Bank Account,
(2) Chequebook,
(3) Card for obtaining money from a Cash Dispenser,
(4) Credit Card that Immediately takes money out of your bank account, followed by either

(5a) Credit Card that requires the debt to be paid in Full when the owner is billed or

(56) Credit Card that requires the debt to be paid over a number of Months.

The proposed hierarchy is based on the ordering of product ownership levels found in

most European countries. We expect that products found earlier in the acquisition

pattern usually have higher ownership levels and products that are found later in the

acquisition pattern should have lower ownership levels in each country. Below we call

the introduced order the conventional European acquisition pattern. A violation is

considered significant when a product found later in the conventional European ac-

quisition pattern has a significantly higher ownership level in a specific country than a

product found earlier in this acquisition pattern. A two-sided t-test for binary variables

was used for testing significance.

3.3.4. Results
Table 3.10 presents the results of the conducted analyses. We find that the

Mokken scale model did not fit ownership matrices of the following countries:

Greece, Finland, The Netherlands and Sweden (see bold printed figures in table

3.10). In Greece, Finland and The Netherlands some products do not fit into the

acquisition pattern according to the criteria of Mokken scale analysis (all H-z0.30

does not apply). Table 3.10 does not report the individual violations of the Mokken

scale model; thus, we will now discuss these violations in more detail. In Finland the

Chequebook is the only product where H.~0.30. In Greece this applies for the credit

card on which the owner is billed over months. In The Netherlands the Bank Account

is the only product where H.~0.30. Thus, in these countries most products fit

strongly into the order of acquisition. However, in Sweden the violations are more

extensive; for four of the six products H.~0.30 and H~0.30. This implies that

Swedish consumers have rather diverse acquisition patterns. It is possible that specifíc

situational factors in Sweden have more influence on product acquisition than

situational factors in other countries.
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Table 3.10. Arquirition patterne in eacb country

Councry

Informacion on acquisition paccerns

All All All q.
H H~tO-30 H. ~0 Z~ 1.65 Z~ 1.65 HT HT(i)c0

Austria 0.60 Yes Yes Yes Yes 0.87 1.2qo

Belgium 0.70 Yes Yes Yes Yes 0.86 0.6q,

Denmark 0.44 Yes Yes Yes Yes 0.80 l.lolr.

Finland 0.49 No Yes Yes Yes 0.77 2.2oIo

France 0.52 Yes Yes Yes Yes 0.83 0.5010

Germany (West) 0.60 Yes Yes Yes Yes 0.89 0.5qn

Great Britain 0.74 Yes Yes Yes Yes 0.82 0.7oIo

Greece 0.45 No Yes Yes Yes 0.)2 2.9oh,

Ireland 0.75 Yes Yes Yes Yes 0.83 0.3q

Icaly 0.81 Yes Yes Yes Yes 0.93 0.7010

Luxembourg 0.69 Yes Yes Yes Yes 0.82 1.Oq

Netherlands O.il No Yes Yes Yes 0.79 0.9q

Norway 0.44 Yes Yes Yes Yes 0.76 0.3q

Porcugal 0.89 Yes Yes Yes Yes 0.97 O.lq

Spain 0.64 Yes Yes Yes Yes 0.82 1.5~

Sweden 0.25 No Yes Yes Yes 0.62 2.0~

Switzerland 0.43 Yes Yes Yes Yes 0.76 3.Oq

Concerning the second condition, table 3.11 shows that the order of ownership levels
differs from the conventional European acquisition pattern in 6 of the 17 studied
countries. The violations of the conventional European order are displayed in a bold
font. Note that the Chequebook and the Credit Card that requires the debt to be paid
of over a number of Months cause all violations of the conventional European
acquisition pattern reported in table 3.11. Below we give an explanation.

Despite the reported violations, we suggest that the general order in which
products are acquired in different countries is highly similar. In most countries with
divergent orders a single product causes the observed divergence from the conventional
European acquisition pattern. Moreover, two particular types ofviolations explain most
of the found divergences. The first type involves the credit card requiring the consumer
to repay the debt over a number of months. This card is found relatively early in the
acquisition patterns of Great Brítain, Greece, Portugal, Sweden and Switzerland. This
finding suggests that consumers in the countries, just mentioned, are more inclined to
use credit cards to facilitate spending different amounts of money at different points in
time. Thus, need hierarchies and ~ or product utility structures may be slightly different
in some countries. The latter is probably due to specific situational factors. Such factors
can be focused on in consecutive studies, as this is beyond the scope of the current
dissertation.
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Table 3.11. Dix~ergent arquirition patternf

Order of ownership level

Country 1 2 3 4 5 6

Finland

Product BA CCD CCI CCF CCM CB

P 0.9~ 0.65 0.34 0.22 0.13 0.10

H 0.31 0.58 0.63 0.56 0.45 0.15

Great Britain

Product BA CB CCD CCM CCI CCF

P 0.88 0.68 O.SS 0.29 0.26 0.09

H 0.95 0.81 0.75 0.67 0.71 0.59

Greece

Product BA CCM CB CCD CCI CCF

P 0.56 0.06 0.03 0.02 0.02 0.01

H OJ1 0.45 0.41 0.43 0.40 0.28
Portueal

Producr BA CB CCD CCM CCI CCF
P 0.67 0.51 0.1) 0.04 0.01 0.01
H 0.99 0.95 0.88 0.66 0.42 0.36
Sweden
Product BA CCD CB CCM CCI CCF

P 0.)0 0.60 0.47 0.30 0.12 0.08

H 0.33 0.25 0.17 0.30 0?6 0.24

Switzerland

Product BA CCD CCM CB CCI CCF
P 092 0.32 0.31 0.18 0.18 0.004
H O.S2 0.39 0.39 0.45 0.46 0.54
Conventional
Order BA CB CCD CCI CCF CCM

Leeend:
~ BA - Bank Account
~ CB - Chequebook
~ CCD - Catd for obtaining money from a Cash Dispenser

~ CCI - Credit Card that Immediately takes money out of your bank account

~ CCF - Credit Card thar requires rhe debt to be paid in Full when the owner is billed

~ CCM - Credit Card that reyuires the debt to be paid over a number of Monchs

The second type of violation concerns the chequebook. In Finland, Sweden and
Switzerland this product is found after the card for obtaining money from a cash

dispenser. This is the opposite order one would expect when taking into account the

conventional European acquisition pattern. This could be caused by the replacement of
chequebooks by cards, which started to take place in the 1980's; the period before the
year in which the analysed data were collected (Kleijntjens and Van Maris, 1995). The
latter may explain failure of the Mokken scale model to fit ownership matrices in
Finland and Sweden, i.e., the chequebook has the lowest Hi in these parricular
countries, see table 3.11. We forward this explanation, as it is likely that changes of
acquisition patterns in the past lead to violations of the Mokken scale model in the
present. To illustrate this point, consider a hypothetical set consisting of products A, B
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and C. As a result of the order in which consumers usually acquired products in the
past, the following applies: pA~pg~p~. However, if the contemporary order of acqui-
sition is first C, followed by B and A last, a considerable proportion of subjects will own
C without the more commonly owned products A and B. This tendency results in a
high occurrence of violations of the Mokken scale model. Our explanation is consistent
with results of a previous study by Dickson et al. (1983). They found that replacement
of a product disturbed an otherwise rather homogeneous acquisition pattern of durable
products.

The only violarion not explained by the two above-mentioned types is the violation
in The Netherlands (see table 3.10). The low H.-value of the bank account implies that
consumers in The Netherlands often skip acquiring this product before acquiring other
transactional products. Our data do not allow the formulation of a definitive conclusion
on this issue, but we suggest the possible relevance of situational factors specific for The
Netherlands.

3.3.5. Conclusions
In section 3.3 we investigated acquisition patterns of six transactional products in

17 European countries (these countries are mentioned in tables 3.9 and 3.10). Results
show that consumers in these countries acquire different transactional products in a
more or less similar order. Consumers usually first acquire a bank account; this product
has attributes facilitating the need for cash storage. Consecutively they acquire cheque-
books, cards for obtaining money from a cash-dispenser and ~ or credit cards on which
the owner is billed immediately after purchases are made. These products have attri-
butes relevant for fulfilling the need of access to liquidity. In the final stage of the
acquisition pattern consumers acquire credit cards on which payment is delayed in one
way or another, for the need to bridge periods with low income or relatively high
expenditures.

We found two types of divergences from this acquisition pattern, withstanding the
reported difference found in The Netherlands. First, the credit card on which the owner
has to pay back expenditures over a period of months was found relatively early in
acquisition patterns of some countries. This suggests consumers in these countries have
a different ordering of needs or skip specific needs, which leads to a different ordering
of product attributes, i.e., needs lower in the hierarchy in most countries can be found
higher in the hierarchy of such divergent countries and vice versa. Secondly, we found
that replacement of a product in the transactional product acquisition pattern may
disturb this otherwise homogenous hierarchical order (the chequebook). Note that
knowledge of replacement-products is useful for marketing purposes, i.e., marketing
efforts should be directed at the product gaining popularity. In this context researchers
could analyse cross-sectional ownership matrices found at different points in time, to
test for changes in the ordering of product ownership levels.

Returning to the main issues of section 3.3, the found level of cross-national
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consistency suggests the cash management need in the financial need hierarchy (see
figure 3.1) consists of a hierarchy of more specific needs ( see figure 3.2). This finding

also suggests that acquisition patterns are strongly influenced by consumer need hier-

archíes and product attributes, instead of situational factors. The latter implies that ac-

quisition patterns are stable over longer periods, as consumer need hierarchies and

product utility structures are more likely to be stable than situational factors (Clawson

and Vinson, 1978; Gutman and Vinson, 1979). Therefote, our results are relevant for

cross-selling strategies, which is discussed below.

3.3.6. Managerial implications
The obtained results indicate that financial services providers in most European

countries may offer a bank account to new clients or young clients. After prospects be-
come clients, through acquisition of a bank account, they may be offered chequebooks;

cards used to obtain money from cash dispensers and ~ or credit cards on which owners

are billed immediately after expenditures. The chequebook may be outdated in most

countries by now and, therefore, may be skipped. Consecutively clients can be offered

credit cards on which billing is delayed.
Thus, acquisition patterns support decisions concerning the order in which pro-

ducts should be offered to subjects. However, relevance of consumer need hierarchies

and structures of product utilities implies that acquisition patterns also provide insight

into relevant consumer needs and the attributes a product should have for the satis-

faction of such needs. For example, our results indicate that a subject owning only a

bank account has satisfied the need for increased cash storage. The next need to be

satisfied is increased access to this stored cash, implying that offers of transactional

products to this individual should concentrate on this particular attribute.

There is another way to utilise the reported acquisition pattern of transactional

products for cross-selling purposes. In a previously conducted study, Kamakura et al.

(1991) found correlation between ownership of products from different acquisition

patterns. Thus, they proposed that if a consumer owns a large number of products from
one such acquisition pattern, this subject could be offered products belonging to the
other hierarchy of products. Of course, this only applies under the condition that

products have not yet been acquired. Given the results of the study reported in section

3.3, we suggest that the correlation between acquisition patterns of transactional

products and acquisition patterns of other financial products may also be investigated.

We expect that such a correlation will be strong as transactional products, used for cash

management purposes, usually precede the acquisition of products used for

accumulating assets, see figure 3.1. This implies that if a consumer possesses a large

number of transactional products from the acquisition pattern reported in this paper,

this particular subject is more likely to have taken care of the need to manage cash.

Under such conditions the subject is probably a prospect for savings accounts and

possibly for investment producrs.
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In terms of the managerial implications it is interesting to point out that it is not
only the homogeneity of the order of acquisition rhat is interesting. This was pointed
out as follows in an editorial of the journal in which the paper was reported (Ennew,
2001):

"The paper is not technology focussed although the findings will be of
considerable interest to anyone looking at cross-selling strategies for banking
services ... The resulrs suggesr a high degree of consistency in the acquisition
of transactional products across 17 European countries; notable exceptions to
this include the relatively early acquisition of credit cards in Great Britain,
Greece, Portugal and Switzerland ... For cross-selling purposes it may be the
credit card findings that are of the most significance pointing to an
opportunity, at least in parts of Europe, to approach customers with credit
card offers at a relatively early stage in the banking relationship."

Of course the reported findings are based on data collected in 1990. Thus, the findings
should be re-evaluated with contemporary data. Nevertheless, if such divergences are
also relevant for the market today, then the suggestions by Ennew (2001) above are
certainly still applicable. Further research could also aim to investigate the relevance of
the found acquisition pattern in other countries or at other points in time. Particularly
interesting would be investigating whether the acquisition patterns, found in the
countries incorporated in this study, have changed since the survey was conducted. If
researchers find such changes, it is possible that new financial products have replaced
older products (or are in the process of being replaced). Insight into such changes can
be used to determine which products should be marketed more actively, as already
explained above.

Finally some limitations of the study have to be mentioned. Although our study
reveals the order in which subjects generally acquire products, we did not address the
characteristics of subjects who are most likely ro take steps in an acquisition pattern.
Such information is useful, because this provides a more detailed description of pros-
pects for specific products. Methods for investigating characteristics predicting acqui-
sitions ofproducts from acquisition patterns were discussed previously (e.g., Kamakura
et al., 1991; Paas and Kuijlen, 1998), see also section 4.3 of the current dissertation).
Results of applying such techniques to acquisition patterns of transactional products
and information on the time that usually passes between acquisitions of such products
can be used next to our results when formulating marketing strategies. The relevance
of our study is that the obtained results give a strong basis for such further
investigation, due to high consistency of the found acquisition pattern. Moreover, the
theoretical relationship made between consumer needs, product attributes and ac-
quisition patterns explain why consumers display certain behaviour. As discussed
above, such explanations are relevant for marketing practice.
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Chapter 4

Predictive power for real-life behaviour
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4.1. Introduction
In chapter 1 it was concluded that before the studies in this dissertation were

conducted it was not clear which technique is suitable for conducting acquisicion
pattern analysis. Chapter 2 shows that Mokken scale analysis is suitable from a theo-
retical perspective for such purposes. In chapter 3 Mokken scaling was found to be em-
pirically applicable to ownership matrices of durable products and of various types of
products offered by financial services providers. Not only did we show that acquisition
pattern analysis can be applied to various types of products, it was also found that an
acquisition pattern of transactional products was reasonably consistent in different
countries. The latter suggests it is likely that underlying needs have a stronger in-
fluence on orders in which products are acquired than situational factors.

Most important for our purposes at this point in the discussion is that we may
conclude that Mokken scale analysis fulfils conditions 1 and 2 formulated in section
1.5. This leads us to the third condition that should be met by a technique that is
applicable for bundling and hierarchically ordering events, i.e., acquisition pattern
analysis. This condition was formulated as follows:

The results of applying the selected technique for acquisition pattern analysis should have
predictive pou~er for real-life consunzer behaviour.

The investigations that are relevant for this condition are presented in chapter 4. In
section 4.2 we investigate whether characteristic sets can be found in transactional data
found in the marketing database of a financial services provider. This data represents
real-life consumer behaviour. In section 4.2 we also test whether characteristic sets have
predictive power for real-life consumer behaviour, by investigating whether charac-
teristic set related information predicts consumer responses to a commercial direct mail
program. That is to say, we investigate whether characteristic set based information
predicts which consumers receiving a mail offer acquire the relevant product.

Section 4.2 does not only validate the assumptions of characteristic sets on real-life
behaviour, but also demonstrates how results of acquisition pattern analysis can be
related to other variables, in a manner that is effective for marketing. Section 4.2 also
deals with some practical pitfalls, such as dealing with product substitutability within
characteristic sets. These pitfalls and the solutions to them are elaborated on in more
general terms, because they could also occur in other data, then those analysed in
section 4.2.

Then in section 4.3 we test whether acquisition patterns can be found in rransac-
tional data. Moreover, it is tested whether an acquisitíon pattern deduced from
transactional data is consistent with the acrual dates at which subjects acquired the
products incorporated in the hierarchy. Finally, in section 4.3 we also introduce another
technique that is highly suitable for investigating the coherence between acquisition
patcerns and other variables.



Predictive power for real-life behaviour 89

4.2. Refining RFM-variables through Mokken scale analysis for the purpose of

optimal prospect selection: Application to ownership of financial products`~

In section 4.2 we suggest that clusters of products can be found through the

application of exploratory Mokken scale analysis to ownership matrices of products

offered by a financial services provider. Such clusters would contain products that are

often owned in combination, in order to satisfy all facets of a generic need. In section

4.2, it is proposed that RFM-variables specific for such clusters are more useful for

predicting the response to a mailing than generalised RFM-variables.

4.2.1. Introduction
In recent years the utilisation of transactional data has had substantive influence on

marketing. Typically these customer data are stored in large data warehouses (Kelly,

1996). Many companies are attempting to implement what is referred to as Database

Marketing, the New Direct Marketing or Customer Based Marketing, using the in-

formation available on individual clients. Batra et al. (1995, p. 3) present the following

definition:

"The New Direct Marketing is an information-driven marketing process,

managed by database technology, that enables marketers to develop, test,

implement, measure and appropriately modify customised marketing

programs and strategies."

Other, similar definitions can be found, e.g., Bult (1993), Hughes (1994). Central for

most definitions is that information about clients that is stored in databases can be used

to develop marketing actions, programs and strategies. Effects of actions, programs and

strategies are also commonly stored in marketing databases (Hughes, 1994).

Another relevant point mentioned by Batra et al. (1995, p. 3) is that the New

Direct Marketing relies on the application of:

"Statistical techniques to customer and prospect databases to analyse beha-

viour, isolate relatively homogeneous market segments, and score and rank

individuals in terms of their probability of behaving in a variety of predictable

ways (responding, buying, reforming, paying, staying or leaving and so on)."

In section 4.2 we introduce an approach that can be used to refine an existing method

for categorising clients with regard to response probability on a direct mail offer.

Concerning the latter, statistical procedures used for prospect selection purposes either

10 This paragraph was previously published as follows: ' Paas, L.J. ( 19996). Refining RFM-variables through Mokken

scale analysis for the purpose of optimal prospect seleccion: Application ro ownership patterns of financial products.

Journal of Market-Focused Management, 3, 275-294.' Minor alterarions were made to enhance the fit in the disser-

tation.
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divide clients in clusters with different average probabilities of response (clustering) or
assign an individual response probability to each client (scoring). Distinguishing clients
with regard to response probability on a particular mailing, through clustering or
through scoring, is called `predictive modelling'. Decisions trees, like CHAID and
CART, are examples of clustering techniques; most neural networks that are used for
predictive modelling purposes and Logit analysis are examples of scoring techniques
(Kuijlen and Paas, 1998). Section 4.2 discusses an application of predictive modelling
in the financial services sector. The use of predictive models in the financial services

sector is considered important because response rates on direcr mail campaigns in this
sector, as in other sectors, are decreasing (Breur and Paas, 2000; Council on Financial

Competition, 1996). Therefore, by using models that select potential responders to a
certain direct mail offer, one may prevent sending mail packs to clients that are unlikely
to respond.

To achieve this, clients are clustered or scored on variables in a company's
transactional database. RFM-variables can be used for this purpose; `R' refers to the
'Recency' a client purchased a product, `F' refers to the `Frequency' that products are
purchased and 'M' refers to the `Monetary Value' of the purchased products. Clients who
have recently purchased a product, who frequently purchase products and who purchase
expensive products are most likely ro respond to a mailing (Bult, 1993). Hughes (1995)
claims that RFM-variables are behavioural and argues the following:

"Predicting behaviour based on recent behaviour is a much more accurate and
powerful method than predicting behaviour based on any other known factor."

In section 3.2, we already proposed that the behaviour described by RFM-variables

could be too general when selecting prospects for differenr rypes of durables or financial

products. This proposition is further studied in section 4.2. Below characteristic set
related information is used ro establish the appropriate level of granulariry for prospect
selection purposes. We also tesr rhe validity of rhe assumptions with regard to our ideas
on the right level of granularity, using the response on a direct mail offer made by a
bank. For this purpose we use the previously presented ideas on characteristic sets."

Below a set of durable or financial products that are considered to be of the same
type, is referred to as a characteristic set. Basically products belonging to the same
characteristic set satisfy different aspects of the same generic need, more extensive
definitions of the terms 'characteristic set' and 'generic need' are given in section 4.2.2.
These definitions are relevant for the analysis of real-life behaviour. Section 4.2.2 also

~ 1 RFM-theory was originally developed to predict repeaced purchases of consumable produccs, such as Eood products,

the proposicion made in chis paper is noc relevanc Eor chis parcicular applicacion of the RFM-procedure. Thus, a defi-

nition on conwrnable- and durable pruduas can also be fbund in section 4??, excending on the relevant ideas pre-

sented in the incroduction to this dissertacion.
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extends on the description of characteristic sets presented in section 3.2 of the

dissertation.
Section 4.2.2 introduces relevant definitions. In section 4.2.3 we present a

definition of characteristic sets in terms of Mokken scales. This definition is based on

the content of section 3.2. We will see that this application of Mokken scale analysis is

relevant for the domain of product segmentation. In the past, product segmentation has

been conducted using other techniques. For example, McFall (1969) used the scaling

procedure introduced by Guttman (1950), to determine whether four durable products

are complementary in terms of an underlying need. In this context McFall (1969) also

introduced the term characteristic set, which is also used in the current dissertation.

However, the Guttman scale procedure is not utilised in section 4.2, because this

scaling technique suffers of some serious drawbacks, see for example Kingma (1984) or

Mokken (1971) or refer to chapter 2 or section 3.2 of the current dissertation.

Furthermore, Groenland et al. (1996) used the BINCLUS procedure, introduced by

Cliff et al. (1986), to cluster products used for different types of saving. Boter and

Wedel (1998) used Latent Class Analysis to categorise the types of books that are often

borrowed by clients of a library. However, relevant for our purposes, is that BINCLUS

and Latent Class Analysis are less suitable to find characteristic sets. This also applies

for association rules used for segmenting products (e.g., Lui et al. 1998, Morzy and

Zakrzewicz, 1998). Characteristic sets are based on a single generic need. Therefore,

scaling procedures that assume a single factor influencing the values on overt variables

are most suitable to find characteristic sets. Results of BINCLUS, Latent Class Analysis

and most association rules are usually based on the effects of multiple factors. Refer to

chapter 2 for further comparisons of the utility of Mokken scale analysis with other

techniques in terms of conducting acquisition pattern analysis.

Characteristic sets can be found automatically using the Mokken scale search

procedure. This is desirable if a company offers a large number of products, í.e., catego-

risation through confirmatory analyses in this situation would lead to a large number

of such analyses. Proper theoretical consideration would take an immense amount of

time when analysing a data set containing a large number of products, from different

characteristic sets. The exploratory search procedure suitable for finding characteristic

sets is also briefly discussed in section 4.2.3. The contents of section 4.2.3 is based on

the work of Mokken (1971,1997 ), see also Mokken and Lewis (1982). New in this

paper is the discussion on the interpretation of the results of the Mokken scale search

procedure in terms of characteristic sets, contingencies, product substitutability and the

satisfaction of different needs, in section 4.2.4.
Some relevant pitfalls that should be taken into account, wben applying the

discussed procedures to a transactional database of a single company, will also be

reviewed in section 4.2.4. The main problem here is that information in such databases

only provides a partial `view' of customers, as consumers may acquire products from

different companies. Nevertheless, it will be proposed that taking certain limitations
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into account, characteristic sets can be deduced from transactional databases. In section
4.2.5 the Mokken scale search procedure is applied to the ownership matrix of 2,153
clients found in a transactional database of a financial services provider. Utilising the
output of Mokken scale analysis to refine RFM-variables is conducted in section 4.2.6,
using information on 55,289 clients of a financial services provider, who received a
direct mail offer of a personal loan. We conclude section 4.2 with a discussion of the
results and some recommendations for further research (section 4.2.7).

4.2.2. Theory and definitions
The definition of the term 'characteristic set' is based on the combinations in which

consumers own products. To explain these combinations the following definitions are
proposed (Paas and Kuijlen, 1998):

(1) Need: A wish to bridge a perceived gap between an actual and desired situation.
(2) Salience of a need: The weight an individual ascribes to the satisfaction of a need.
(3) Generic need: Class of specific needs which can be salient as a result of the same

general problem, i.e., the specific need for a car, bicycle or season ricket for the
train or bus, can all be relevant for the general need for transportation.

(4) Characteristic set: A set of products that satisfies the same generic need.

The purchase of a product from a characteristic set raises the probability that other
products of the same set will also be purchased, because multiple, complementary
products are often required for satisfying a single generic need. For example, a single
financial product usually does not satisfy the generic need for asset management. Note
that characteristic sets are not the same as so-called contingencies, where subsequent
purchases are results of necessities, as discussed in section 3.2.2. An example of a
contingency is the purchase of a car leading to the purchase of new tires when the car
has a certain mileage. Contingencies are easily distinguished from characteristic sets; if
a product is only owned in case a specific other product is also owned, i.e., car tires and
cars, then the coherence is probably due to a contingency. As a consequence of the
availability of many products on the market, generic needs usually do not lead to
deterministic coherence, as also discussed in section 3.2.1.

Before proceeding with the definition of characteristic sets in terms of Mokken
scales, some points need to be discussed further. The acquisition of substitutable and
complementary products is such a point. From the propositions made above it can be
concluded that different facets of the same generic need can be interpreted as comple-
mentary. The procedures thar are introduced in the next section can be used to find
which products are complementary, because ownership of complementary products is
expected to correlate in a positive manner (Solomon and Buchanan, 1991), which is a
necessary condition for the assumptions of the Mokken scale (Mokken, 1971, 1997).

The latter may pose a problem when allocating substitutable products to characte-
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ristic sets. If two or more products are perfectly substitutable, they are relevant for

exactly the same facet of a generic need, for all consumers. Moreover, if the mentioned

generic need solely determines which products are acquired, then the purchase of one

of the perfectly substitutable products implies that acquisition of a perfect substitute

cannot bridge the perceived gap between the actual and desired situation further. In

practice perfectly substitutable products are unlikely to be found. However, products

with characteristics that lead to a form of substitutability close to perfect are conceivable.

For example, if a person has acquired a season ticket for a train that runs between City

A and City B, a season ticket for a bus running between these cities, with exactly the

same schedule, is unlikely to be of any use. Of course, the mentioned season tickets also

have to be valid for exactly the same period if perfect substitutability is to apply. Thus,

perfectly substitutable products are never owned in combination. This implies that the

condition of positive correlation, which is necessary for the Mokken scale (Mokken,

1971), is not fulfilled.
Given the discussion above, we may conclude that substitutable products are

relevant for the same generic need, but using Mokken scale analysis this information

may be lost. In practice products will be somewhere in between perfectly comple-

mentary and perfectly substitutable. Moreover, the purchase of products is usually not

solely determined by a single generic need. Therefore, substitutability will rarely lead

to perfect mutual exclusion of ownership. Further on in section 4.2 we will discuss how

to deal with the issue of substitutability, when finding characteristic sets through

Mokken scaling.

The distinction between consumable and durable products is important when

using characteristic sets to refine RFM-variables. In section 4.2.1 we mentioned that

consumable products are repeatedly purchased, while durable products are only pur-

chased once. However, no real-life products fulfil such theoretical assumptions per-

fectly. In practice a durablelconsumable continuum is likely to be relevant, where pro-

ducts that may be considered as more durable are purchased less frequently. This also

applies for financial products. Products such as travel insurance policies, money orders

or short-term deposits or certificates can be considered more consumable. Products such

as bank accounts, credit cards and mortgages can be interpreted as more durable

products. However, even these more durable products can be purchased more than once.

For example, consumers may acquire a second mortgage and owning multiple credit

cards is also possible.
We propose that if a financial product is likely to take care of a need for a longer

period, this product should be defined as durable. The latter implies that a repeated
purchase of the product is very unlikely at a moment in time close to a previous

purchase of the product. This definition is in accordance with the distinction between

durables and consumables that was proposed by Solomon and Buchanan (1991, p. 107).
They propose that durables are of the own~don't own type, while consumables `are

frequently purchased branded goods'. A similar, more theoretical definition can be
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found in Lancaster (1971, p. 106). He defines durables as follows:

"A durable good can be regarded as a good which gives rise (alone or in
conjunction with consumable input) to characterisrics over general periods."

Note that this distinction between durables and consumables also can be used as a
practical definition relevant for the refinement of RFM-variables through the use of
characteristic set related information. That is, we expect that in practice the procedures
discussed in the following sections are more effective when applied to products not
purchased frequently by the same consumer. Financial products that are only used a few
weeks or months, like travel insurance policies, can be effectively marketed using the
conventional RFM-variables that summarise repeated purchases of this particular pro-
duct. For durable products behaviour at a higher level of granularity will have to be
taken into consideration, because repeated purchases of the same good are uncommon.
Furthermore, the proposed definition of substitutability is more effective as products
are purchased less frequently. If ownership of products is mutually exclusive, ownership
of one product will prevent the acquisition of the other product for a longer period, if
the use or consumption of these products is more durable, i.e., takes place over a longer
period.

In section 4.2.1 it was proposed that RFM-variables could be refined using
information on the types of products subjects already own. This refinement is relevant
when the RFM-procedure is applied to products that are purchased irregularly. Section
4.2.2 describes some theoretical ideals in terms of the refinements of RFM-analysis.
Moreover, expectable deviations of practical situations and the consequences for the
refinement of RFM-variables through the use of characteristic sets have been discussed
from a theoretical perspective. In the following sections we will deal with the empirical
consequences of this theoretical discussion.

4.2.3. Using the Mokken scale search procedure to find characteristic sets

4.2.3.1 Defining characteristic sets as Mokken Scales
We will now briefly review the Mokken scale models introduced in section 3.2,

indicating the relevance of each model for the analyses reported in section 4.2. Mokken
scale analysis consists of two models: Monotone Homogeneity (MH) and Double
Monotonocity (DM). If the MH model fits the data, subjects can be ordered on a one-
dimensional scale, representing their position on a single latent trait and responses to
items correlate in a positive manner. In rerms of characteristic sets the former implies
the existence of a single generic need and the latter implies positive correlation between
ownership of products. Thus, taking into account the definitions mentioned in section
4.2.2, it is proposed that fit of the MH model to an ownership matrix indicates a set of
products belongs to rhe same characteristic set, i.e., fit of this model to an ownership
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matrix implies ownership of products is substantively influenced by a single generic
need and product ownership correlares in a positive manner.

If the DM model fits the data, the financial products in the characteristic set are
acquired in a reasonably homogeneous order, see chapter 2 and section 3.2. However,
for section 4.2 fit of the DM model is not relevant, because if the MH model fits the
dara, ownership matrices of durable and financial products are in accordance with the
properties of characteristic sets. It is proposed that items that do not violate the
assumptions of the MH model, but do display an ownership matrix that is in contradic-
tion with the DM model should not be removed from a characteristic set, if this charac-
teristic set is used to refine RFM-variables. The latter applies because the Recency,
Freyuency and Monetary Value of such items is relevant for the generic need that
influences which products in the characteristic set are purchased and should be used
when calculating RFM-variables that are specific for a particular characteristic set.

Using Loevinger's (1947) Coe~cient of Homogeneity (H), Mokken (1971,1997)
developed probabilistic tests for the fit of the MH model to the data. These tests and
their application to ownership matrices were already discussed in section 3.2. Therefore,
they are not discussed further here. However, we do wish to point out that the values
subjects have on Mokken scales are calculated by counting the number of scale-items
passed, see formula {11} in chapter 2. Moreover, Mokken scale values are stochastic
ordinal variables, that is to say if subject 1 receives a higher scale value than subject 2,
the first mentioned subject is likely, not definitely, to possess a higher latent trait
position.

4.2.3.2 Searching for characteristic sets using the Mokken scale search procedure
Mokken (1971, p.191-194) also developed a search procedure aimed at selecting

multiple scales from a pool of items, through the maximisation of H. Through the
application of this procedure some of the items may be allotted to multiple scales, i.e.,
items can be incorporated in different scales measuring the position on different factors,
as is the case in factor analysis. The extent to which an item loads on each scale is
yuantifed through H., the measure for scalability of a single item with regard to all
other scale-items. Refer to Mokken (1971) or Kingma and Taerum (1989) for a more
extensive discussion of the Mokken scale search procedure.

Searching a transactional database for characteristic sets, defined as Mokken scales,
can be considered a data mining issue. Therefore, the found result should be confirmed
through domain knowledge. Fayyad, Piatetsky-Shapiro and Smyth (1996, p.4) adopt
the following view:

"Blind application of data mining methods (rightly criticísed as `fishing' or
`dredging' and sometimes as `mining' in the statisrical literature) can be a
dangerous activity in that invalid patterns can be discovered without proper
interpretation."
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See also Brachmann and Anand (1996), Dhar and Stein (1997) and Siebes (1997) for

relevant observations. Similarly, Mokken (1971,1997) suggests that domain knowledge

should always be consulted to verify found scales, also in domains outside the area of
interest of the current dissertation, e.g., psychological measurement, applications of
scale analysis in the field of Political Science. Domain knowledge that is relevant for

characteristic sets in the financial services sector is discussed below.

4.2.4. Dealing with pitfalls

4.2.4.1 Satisfying different generic needs, contingencies and substitutabiliry
This section of the paper discusses the following three points, which are particularly

important when validating Mokken scales of financial products:

(1) The interpretation of found scales in terms of product acquisitions from different

characteristic sets to satisfy individual facets of different generic needs.
(2) Contingencies.
(3) Product substitutability.

Concerning the first mentioned point, in a discussion on characteristic sets McFall

(1969) proposes the following:

"Most of the established sets will overlap since they will all be sub-sets of the

universal set - the total market offering at a given place and time ... A product

should be included in a characteristic set when its attributes are similar to

those of the set in question."

The purchase of products satisfying different generic needs, by the same persons, leads

to positive correlation between ownership of rhese products. Therefore, the MH model

may fit an ownership matrix of products belonging to different characteristic sets

(positive correlation is a necessary condition for the fit of the MH model to an owner-

ship matrix). The analyst should solve this problem through substantive interpretation

of the results, only products with similar attributes should be considered members of

the same characteristic set (as also mentioned by McFali (1969) and in section 3.2).
In the section 4.2.1 we already mentioned that contingencies are easily dis-

tinguished from characteristíc set based coherence. If a product is only owned when a

specific other product is also owned, then the coherence is probably a result of a
contingency. Thus, pairs of products with mutual H.-'s of `1' are probably contingent,

see also section 3.2.1.
Last of all, product differentiation may lead to product substitutability. This more

complex problem is discussed in the remainder ofsection 4.2.4.1. Above we defined the

satisfaction of a need as bridging the perceived gap between an actual and desired
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situation. In section 4.2.2 we mentioned that if two products have utilities that are
nearly identical, the purchase of one such product usually implies that the other
product is not owned. It was proposed that such products are substitutable and that the
perceived gap between an actual and desired situation cannot be abridged further with
the purchase of a substitute.

A discussion on the recognition of substitutes in Mokken scales is of relevance,
because substitutes belong to the same characteristic set, but could unjustly not be in-
corporated as such, using the definition of characteristic sets proposed in section 3.2, i.e.:

(1) Hz0.30,
(2) All H.z0.30,

(3) All H.~zO,
(4) H differs significantly from the null case, and
(5) All H.'s differ significantly from the null case.

Specifically, H.'s and H.~'s often do not satisfy these conditions when substitutes are
found in a set of items. The detection of two types of substitutes is discussed below:

(1) Finding surrogates, one substitute has more desirable properties than another;
(2) Finding equally attractive substitutes.

A way to recognise substitutable products was previously proposed by Pyatt (1964):
Ownership of substitutes correlates in a negative manner. However, negative correlation
between the ownership of two products does not necessarily imply substitutability. If
ownership of two products correlates in a negative manner, but the needs the products
satisfy differ, negative correlation is probably a result of other factors than sub-
stitutability.

Mokken (1971) makes some remarks for a more promising definition of sub-
stitutability in terms of surrogates. This definition was developed when interpreting
the results of an application of scaling in Political Science. Mokken (1971, p. 234-236)
found that passing a certain scale-item can be interpreted as an indication for a large
amount of a certain latent trait for some groups and a small amount for others. In
Mokken's example the measured trait is political efficacy and the item of interest in the
`sense of political effïcacy scale' is 'voting is the only way that people like me can have
any say about how the government runs things'. For people with low scores on the
'sense of political efficacy scale' 'yes' is the positive answer category; 'no' indicates they
don't even have confidence in bringing out their vote. For people with a high score on
the `sense of political efficacy scale' `yes' is the negative answer caregory, while 'no'
indicates they have more effective channels for exercising influence. Thus, these more
effective channels function as a superior substiture Eor voting, i.e., voting could be
considered as a surrogate for the mentioned channels. In the above-mentioned scale the
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H. of the `surrogate-item', with regard to other items, was low in the high scale-score
group and reasonable in the low scale-score group. If such patterns are found when
scaling an ownership matrix of (financial) products, an explanation in terms of

surrogates should also be formulated.
A definition of equally attractive substitutes in terms of Mokken scaling, below

referred to as substitutes (as opposed to surrogates), is also conceivable. Consider four
products belonging to the same characteristic set: products A, B, C and D. If products
C and D are substitutable then the H..-matrix will display the following properties:

~ The H.. of products A and B is significant.
~ The H.~'s of product C with regard to products A and B are significant.
~ The H i's of product D with regard to products A and B are significant.
~ The H.. of products C and D is not significant or is negative.

Table 4.1 displays a hypothetical example ofsuch a H.~-pattern. An asterisk indicates that

a H.. is significantly greater than zero at the 0.05-level ( i.e., the probability that the

obtained H.. is a result of random fluctuations is smaller than 5~). It is plausible that

substitutability not only requires nonpositive correlation between ownership of products,
but also that such substitutes are purchased in combination with the same products. That

is, substitutes satisfy the same facet of a certain generic need. Therefore, the same
additional products have to be acquired to satisfy the accompanying facets of this generic
need, because the same other products are complementary to substitutable products.

However, as mentioned in section 4.2.2, perfect substitutability is a theoretical
concept. In practice products can be considered somewhere in between perfectly sub-
stitutable and perfectly complementary.

TuGle 4.1. H,; matrix of a G~ruthetira!ret rif p rodurtt e~ntarning rub~titrrter

Product A Product B Producr C Product D

Product A 1
Producc B Q40~ 1

Product C OJO~ 0.60~ 1

Product D 0.(i0~ 0.50~` 0.00 I

We propose that pairs of products, scaling with the same other products, but possessing

non-positive mutual H..'s may be defined as substitutable products. A non-positive H..
implies that products are owned less in combination, or as much, as expected under
conditions of independence between product ownership. This implies that product
substitutability applies for the purchase behaviour of as least as many subjects as
product complementarity. Besides taking into consideration the influence of different
generic needs and product contingencies, the interpretation of product characteristics is
also relevant when H..'s indicate product substitutability.
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4.2.4.2. Pitfalls relevant for the application to transactional databases
Another important issue for section 4.2 concerns pitfalls of analysing transactional

data. When the discussed procedures are applied to the transactional database of a single
company (Company X) then only ownership of products at Company X is analysed. A
transactional database of a single company usually does not contain informarion on
ownership of products at other financial services providers, as a result of competition in
the financial services sector and privacy legislation. Such information could be relevant,
because clients of Company X may also have acquired financial products elsewhere.
Moreover, analysis could be applied to consumers who are only client at Company X,
but such information is not available in the data set that is analysed below.

Nevertheless, there are some general advantages of analysing an ownership matrix
that is deduced from data from a transactional database, as opposed to applying the be-
fore mentioned procedures to survey data. First of all, in transactional databases, factors
such as social desirability, memory effects, refusal to give away certain information, have
no influence. Such factors often distort the validity of answers to questionnaire items
(Blossfeld and Rohwer, 1995). These effects have no relevance for transactional data,
because these are collected in an unobtrusive manner. Subjects perform certain actions
independently in their natural surroundings. These actions are then registered for
administrative purposes and stored in large databases. Secondly, information on overall
product ownership of clients is not sufficient to optimise prospect selection. At times
it may be plausible to purchase two particular products from different companies. For
example, it could be considered unwise to purchase a legal aid insurance policy at the
same company as a policy that insures one's property. When the mentioned products are
purchased at different companies, consumers could feel more confident about proper
support resulting from a legal aid policy, in cases where a conflict may arise between a
client and the provider of the property insurance. Using questionnaire data one may
find positive correlation of product ownership in general. But if this positive correlation
is not found in the transactional database of an individual company, the found relation-
ship may lead to wrong conclusions in terms of cross-selling opportunities. Thirdly,
information on each individual client is obtained from a transactional database at low
costs, while survey data is expensive.

Despite these advantages one should be aware of pitfalls when deducing charac-
teristic sets from a transactional database of a single company. These pitfalls are a
consequence of the missing information concerning the ownership of products at other
companies. First of all, the characteristic sets, found under such circumstances, can be
a result of restrictions concerning purchases of products at a specific company. For
example, if only clients who own a checking account are permitted to acquire a credit
card, the categorisation of these two products in the same characteristic set may not be
the result of an underlying generic need. If only information of ownership of products
at a single company is available then the probability that such company rules 'blur' the
results is greater, because consumers may avoid following imposed rules through
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acquiring products from different companies. The latter leads to other ownership

matrices in survey data.
Another, more obvious pitfall is that scalability of a set of products may be under-

or overestimated, because subjects own products at different companies. The most
serious problem is that patterns found in transactional databases can be the result of
marketing strategies from the past. Consider that a client of Company X only owns
products from characteristic set A at Company X. However, this subject has never been

offered products from characteristic set B by Company X, because it is expecred that

clients, owning characteristic set A products, do not acquire products from charac-

teristic set B. This use of transactional data leads to a self-fulfilling prophecy.

If survey data were to be used in conjunction with the information from the

transactional database, and the mentioned clients purchased products from charac-
teristic set B at another company, a cross-selling opportunity would be detected. For

example, Kamakura et aL (1991) propose that if scale values on two different scales of
financial products correlate in a positive manner in survey data, subjects with a high
scale value on one of these scales should be offered products belonging to the other scale.
For example, if values on scales A and B correlate in the survey data and a client of
company X owns a large number of products of scale A but no scale B products,
according to the transactional data of chis company, this subject should be offered scale
B products. Of course, clients may not be inclined to purchase scale B products, because
the products may, for example, already have been acquired elsewhere (Kamakura et al.,
1991).

Survey data can also be used to enrich transactional data. A representative sample

of clients found in a transactional database can be interviewed about the products they
own at another company. Interviewing all clients at a large company may be too

expensive. Predictive modelling can be used to cluster or score clients with regard to

the probability that they own a particular financial product at another company. In the

application of the Mokken scale search procedure, as below, such information is not

available. Nevertheless, survey data can be used in another way in order to confirm the

results of applying the Mokken scale search procedure to the available transactional

dacabase. The results of this application will be corroborated with patterns found in

survey data, if possible. Such validation across data sets indicates that the found patterns

are not specific for the transactional database of Company X.

4.2.5. Application

4.2.5.1 Data
The ownership matrix, to which the Mokken scale search procedure will be

applied, tepresents product ownership of 2,189 clients of a large financial services
provider operating in The Netherlands (Company X). This selection is a random sample

of Company X's clients between 30 and 60 years of age. The sample of clients was taken
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in 1995 from Company X's transactional database. In the available data sec the
ownership matrix of the following eight products is represented (the products are
followed by their summary name and average ownership level in the sample):

~ Card used to obtain money from an ATM (CashCard: 73q),
~ Savings account (SavAcc: 52~I~),
~ Temporary credit limit facility on the checking account (Limit: 31 q),
~ Credit card (CredCard: 16~),
~ Continuous credit facility (ConCred: 12010),
~ Investment trust (Trust: 7q),
~ Personal loan (Loan: 3q)
~ Securities (Sec: 1 q).

The difference between Limit and ConCred is that money on Limit has to be paid back
within a few months, while on ConCred money may be borrowed for a longer period.
Limit is considered a durable product, because it can be used to lower one's minimum
balance on the checking account from zero to some negative figure, for an unlimited
amount of time. The only limitation is that a negative balance may only be maintained
for limited time.

4.2.5.2 Method
The Mokken scale search procedure was applied to the above-mentioned ownership

matrix, using the program MSP (Debets et al., 1989; Sijtsma and Molenaar, 2002). A
minimum H of '0.50' was entered in MSP. Usually a minimum H-value of '0.30' is
entered (Mokken, 1971). This higher minimum H-value is applied as the products are
all from the same domain, i.e., financial services, and strong scales are expected when
products belonging to the same domain are analysed (Kuijlen and Paas, 1998).

4.2.5.3 Results
Two scales, i.e., characteristic sets, were found: a set consisting of products used to

save money (the Debit Product Set or DPS) and a set of products used to lend money
and for purposes concerning financial transactions (the Credit Product Set or CPS). The
Mokken scale statistics of the DPS are given in table 4.2, along with scalabilities of
items not placed in the scale. The overall scalability of the DPS is H-0.65, which
implies a strong scale. This H-value is significant at the 0.01-level.

The five products not incorporated in the scale all have significant H.'s with regard
to the scale, but have lower H.'s than products that are incorporated in the scale.
Therefore, if these products would have been incorporated in the scale this would have
a negative influence on the overall scalability. Moreover, the products in the scale are all
used for asset accumulation purposes. This does not apply for any of the products
excluded from the scale. Thus, given the functionality of the products it is also plausible
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not to incorporate the excluded products in the scale. It should be mentioned that the

found scale is unlikely to be a result of patterns specific for the transactional database

ofCompany X. The three DPS-products also formed a scale when Mokken scale analysis

was applied to an ownership matrix of Dutch households with a yearly income of at

least 100.000 guilders (~ 45.000 Euro), see section 3.2. In this case product ownership

was established through a questionnaire in which clients were asked to indicate which

products they own regardless of the financial services provider where the product was

acquired.

7rble á?. The DPS und non-srale itemi

DPS Produccs Ownership Significanc ar

level H the 0.01 level

Securities 0.01 0.60 Yes

Investmenc Trust 0.07 0.66 Yes

Savings Accounc 0.52 0.67 Yes

Other Products:

Personal Loan 0.03 0.15 Yes

Continuous credit facility 0.10 0.09 Yes

Credit Card 0.16 0.29 Yes

Temporary credit limit facility on the checking account 0.31 0.36 Yes

Card used co obtain money from an ATM 0.7 i 0.40 Yes

We will refer to the second scale as the Credit Product Scale (CPS), see table 4.3. Non-

scale items are also incorporated in table 4.3. The overall scalability of the set of items

is quantified as H-0.62. This H-value is also significant at the 0.01-level.

Table 4. 5. Tbe CPS und non-rcale itemr

DPS Products: Ownership Significant at

level H the 0.01 level

Credic Card 0.1C 0.54 Yes

Temporary credic limit faciliry on the checking account 0.31 Q57 Yes

Card used to obcain money from an ATM 0.73 0.80 Yes

Other Products:

Securities 0.01 O.i9 Yes

Personal Loan OAi 0.29 Yes

Investmenc Trust 0.07 0.20 Yes

Continuous credit facility 0.10 0.37 Yes

Savings Account 0.52 0.40 Yes

An interesting point is that two of the non-scale products, Loan and ConCred, fulfil

functions similar to the products in the scale, i.e., facilitating financial transaction and

granting credit to make financial transactions possible. Furthermore, the Hi.-matrix of
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the products in the scale and of the Loan and the ConCred indicate that Loan and
ConCred could be somewhat substitutable. These products have positive Hi~'s with the
same other products bur a nonpositive mutual H. see table 4.4 (H 's significant at the
0.05 level are marked with an asterisk).

Table 4.4. H~~ nratrix oJCPS-prodtrctt. tbe CanCred artd the Loart

Loan ConCred CredCard Limir CashCard

Loan 1
ConCred 0.00 1
CredCard 0.16~` 0.14~ 1
Limit 0.34~ 0.52~ 0.42~ 1
CashCard 0.53~` 0.70~` 0.85~` 0.78~` 1

Given the found pattern of Hii's and the theoretical plausibility of adding the Loan and
the ConCred to the CPS, the CPS is considered as a scale consisting of the five products
represented in table 4.4. It is theoretically plausible to regard these two products as
substitutable, because they have similar attributes. Both products are used for long-run
borrowing of relatively large amounts of money. The Loan can be used to obtain a speci-
fied amount of money that has to be paid back in instalments. The ConCred can be used
to obtain variable amounts of money. There is no fixed time in which the money has to
be paid back and if a certain limit is not reached more money can be borrowed. Thus,
both products can be used to borrow large amounts of money for a long term, but some
of the terms on which the money is borrowed differ. No scales containing these five
products have been reported in the literature so far. However, there is a strong
theoretical foundation for the found scale, i.e., all products are used to facilitate
financial transactions directly or indirectly by obtaining credit to make such
transactions possible. For this reason the found scale is accepted as more than a result
of coincidental patterns in Company X's transactional database.

4.2.6. Using characteristic sets to refine RFM-variables

4.2.6.1 Data
A comparison between the effectiveness of overall RFM-variables versus

characteristic set specific RFM-variables was made using a mailing in which a Loan was
offered, by Company X. The offer was made to a random selection of 55,289 Company

X clients in the age-category of 30 to 60 years. The mailing was sent in 1996 to clients

who did not own a Loan or a ConCred at that time.

4.2.6.2 Method
Overall RFM-variables in this case concern all products offered by Company X. Two

sets of characteristic set specific RFM-variables are of relevance: One set concerning
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products from the CPS and another set on products from the DPS. Effectiveness of che
different types of RFM-variables is evaluated by comparing the precision at which
responders, to the personal loan mailing, are distinguished from non-responders, by
models based on the different types of RFM-variables. The models were builr using
Logit analysis for binary endogenous variables (Aldrich and Nelson, 1984). Logit
analysis was conducted using the statistical package SAS. In both models all variables
were incorporated as direct variables. The fit of the model to the patterns in the data
was tested using maximum likelihood estimation, as described by Aldrich and Nelson
(1984).

The model based on the characteristic set specific RFM-variables is called the
characteristic set specific-model. We call the model based on the overall RFM-variables
the overall model. The RFM-variables resulting in the model that makes the best
distinction between responders and non-responders are considered the most effective.
Note, only Frequency and Monetary Value variables were available for analysis, the
dates at which consumers acquired products purchased are not available. In the analysis
frequency is interpreted as the number of financial products purchased at Company X,
since the subject became a customer at Company X. This is identical with the manner
in which the sum-score on Mokken scales is calculated, as discussed in section 4.2.3.1.

Note that this is not the conventional way of calculating Frequency. Frequency is
usually calculated by counting the number of products purchased in a certain period.
However, as the dates that products were purchased are not available, this alternative
method of calculating Frequency had to be applied. Monetary Value is defined as the
total absolute balance at Company X. Negatíve balance is made positive in these
calculations. For example, if a client has saved 5,000 Euro on one account and also has
a loan of 5,000 Euro, the Monetary value of this client is quantified as 10,000 Euro.
This method of calculation was used, because both negative and positive balances imply
high activity and profitability of a client.

The RFM-variables discussed in this paper are sub-optimal. Recency is absent and
if the clients in the database are heterogeneous, in terms of the time that they have been
customer of Company X, the measure of Frequency is not very good. This implies that
the effects of individual RFM-variables and possible interaction between the different
RFM-variables are not incorporated in the model (such interactions have been reported
by Desmet (1998). However, the imperfections of the Frequency variable could be less
serious than one may expect. Ownership matrices at a certain point in time are likely
to be a reasonable indication for the needs that an individual has at that point in time.
Moreover, for our purposes this problem is less relevant. We aim to evaluate the
predictive power of characteristic sets for real-life consumer behaviour. Furthermore, as
an indication for Frequency we basically use sum-scores that are calculated in a manner
identical to the calculation of sum-scores in Mokken scale analysis. Of course, the
above-mentioned problem of producr ownership at a competitor is also relevant.

Beside the utilicy of the analysis for our purposes there are also reasons to interpret
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the proposed analyses as useful for RFM-analysis. First ofall, the effectiveness of overall

and characteristic set specific RFM-variables in a real life situation is compared. It is

clear that this real-life situation does not fulfil the theoretical assumptions. Then again

many real-life situations do not fulfil such assumptíons. Secondly, the obtained results

can be used to asses if developing characteristic set specific RFM-variables in other

situations is likely to have positive effect.

4.2.6.3 Results
The overall model is presented in table 4.5. The effect of Monetary Value is in the

opposite direction as expected, i.e., RFM-theory proposes that subjects who have

purchased products with a higher Monetary Value are more likely to respond to new

mailings (Hughes, 1994, 1995). At Company X the products from the DPS largely

determine Monetary Value. The product offered in the mailing is from the CPS. In this

case the negative effect of Monetary Value implies that subjects who have saved a large

amount of money are less likely to respond to a mailing offering a Loan. In general it is

proposed that subjects are less likely to respond if they have spend more money on

products from a characteristic set satisfying a generic need which is more or less

opposite to the need satisfied by the offered product. Frequency has the expected effect,

subjects who own a smaller number of products (3 products or less) are less likely to

respond (see table 4.5).

Tahle 4.5: The found Logit Model: Overall RFM-variablet

Effect Parameter Estimate ( b ) Standard Error Chí-syuare Probabiliry

Inrercept 1 -3.35360 0.0809 1911.61 0.0(~U"
Mooetary Value 2 -0.0754 0.0103 53.93 O.OOi~~,

~3 products owned 3 -0.9311 0.1336 48.54 O.OUi ~~~ ~
3 products owned 4 -0.4071 0.0780 27.25 0.0(?! ~

TaGle 4.6: The found Logit Model: Characterirtlr tet rpetific RFM-variabler

Effect Parameter Estimate (b ) Standard Error Chi-syuare Probah ' ~

Intercept 1 -53661 0.3197 281.67 O.OOi ~~ ~
Monetary ValueCPS 2 0.0599 0.0190 9.95 0.0(il~,
Monetary Value DPS 3 -0.1119 0.0113 98.66 O.OO~it~~
1-2 CPS products owne 4 1.208~ 0.3225 14.04 O.OO~i-
3 CPS produccs owned 5 13547 0.3360 16.26 O.OOU;

Maximum likelihood estimation (Aldrich and Nelson, 1984) shows that the fit of the

model to the data is unacceptably low. The probability that deviations from model-

predictions are due to random fluctuations is smaller than O.OOlq. The poor fit of the

model implies that the predicted response probability is not usable for determining

which consumers should be mailed, because predicted values differ strongly from actual

response probabilities. Therefore, predicted probabilities have to be categorised and the
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actual response probability per category is used to determine cut-offs. This is less precise
than determining cut-offs through correctly predicted response probabilities.

The Logit-model resulting from the characteristic set specific RFM-variables is
presented as table 4.6. Effects in this model are as expected. A high frequency of
products from the CPS, to which the Loan belongs, has a positive effect on the response
chance. A higher Monetary Value of these products also implies a higher probability of
response. Moreover, a high Monetary Value of products from the DPS has a negative
effect on the response chance. The fit of the model to the data is good: the probability
that deviations from model predictions found in the data are due to random fluctuations
is smaller than 99.95q.

Figure 4.1 describes the predictive power of each model. On the X-axis the
percentage of mailed customers is displayed. The Y-axis displays the percentage of
responders found in rhe proportion of subjects mailed, as is displayed on the
corresponding point of the X-axis. The straight diagonal line gives the expected
percentage of responders incorporated in the mailing if a random selection of customers
is mailed. As a line is higher above this straight diagonal line, a model is more effective.
This implies that more responders are found in a smaller selection of customers. In
figure 4.1 the continuous line, above the straight diagonal line represents the CS-
specific model, the dotted line represents the predictive power of the overall model. The
displayed curves are known as lift curves, refer to Bhattacharyya (1998) or Bult (1993)
for a more extensive discussion regarding such curves.

Figure 4. L Lift-ruruer nf the predirtiz~e modelr

~ ~

~1c mailed
r x

The predicrive power of the overall model is almost the same as the predictive power of
the characterisric set specific-model. Nevertheless, beside the acceptable fit of the
model, the characteristic set specific-model has another advantage. If overall RFM-
variables are used to select prospects a random mailing has to be sent, because effects
are not always in the expected direction, i.e., a high Frequency and Monetary Value do
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not result in a greater probability of response. Characteristic set specific RFM-variables

do have effects in the expected direccion, thus cut-offs can be determined using rules of

thumb (without first sending a random mailing). For example, consumers owning at

leasr two DPS products with a monetary value of 10,000 guilders (4.500 Euro) or more

are more likely to respond to a mailing in which an investment trust is offered, than

other consumers. Furthermore, in the analyses discussed above overall Monetary Value

was largely determined by the value of DPS products. Therefore, a negative effect of

Monetary Value was found in the overall model. However, if DPS and CPS products

equally determined Monetary Value, negative and positive effects would have

compensated each other. The latter could lead to a weaker model. We conclude that in

general it may be expected that characteristic set specific RFM-variables often lead to

better models, than overall RFM-variables.

Finally, it is likely that the found results generalise to other, richer RFM-variables.

The RFM-variables used above have a less than ideal representation of Frequency, and

Recency is absent. Nevertheless, the available RFM-variables (general and characteristic

set specific) can be utilised to predict the response substantially better than the random

situation, as is shown figure 4.1. Moreover, it was found that the direction of charac-

teristic set dependent RFM-variables is positive, when a product from the same

characteristic set is offered and negative if a product from a different characteristic set

is offered. It is unlikely that the direction of effects will change if other, better types of

RFM-variables are used. It is more likely that the explanatory power of the RFM-

variables will be greater, if richer RFM-variables are used.

4.2.7. Discussion
In section 4.2 the application of RFM-variables in the domain offinancial products

is discussed. It is proposed that the probability of having sub-optimal predictive power

is considerable if Recency, Frequency and Monetary Value are calculated wirhout any

consideration for the existence of characteristic sets. In the domain offinancial products

the following two characteristic sets were found: the Debit Product Set and the Credit

Product Set. Our results indicate that for application of the RFM-method in the

financial services provision branch it may be advisable to use RFM-variables that are

linked to characteristic sets, instead of overall RFM-variables. However, more research

on different characteristic sets and different types of, preferably richer, RFM-variables

is required. Furthermore, the problem of the absence of information as a result of

acquisitions made at the competitor could be investigated more thoroughly. One point

would be investigating whether particular segments of consumers usually purchase

specific types of financial products at different financíal service providers. Such a ten-

dency is likely to exist, because the products acquired at a financial services provider are

often a result of marketing strategies, which are the same For all segments ofconsumers.

The problem of this type of 'missing data' may be reduced by using survey data in

conjunction with information found in transactional databases, as mentioned in section
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4.2.4.2. First survey data is utilised to build a model in which ownership of a certain
product, at a competitor, is the endogenous variable and demographics and other varia-
bles that are available in the transactional database are used as exogenous variables. The
obtained model is applied to the transactional database of Company X and all clients,
that do not possess the product, are allocated a probability that the product is owned at
a competitor. Mokken scale analysis for polytomous items can be applied if one
categorises the probabilities that subjects own each product in deciles (i.e., decile 1:
probability of owning the product s lOqo; decile 2: lOq ~ probability of owning the
product s 20o1; etc.). Refer to Molenaar (1982b,1991) for a description of the
polytomous extension of Mokken scale analysis.

Another direction for further research concerns our remarks on the structure of the
Hij-matrix. Some patterns in the Hij-matrix should be investigated more extensively. First
of all, in this paper contingent products are defined as products with a mutual Hij of `1'.
However, it is likely that products with mutual Hij's close to '1' also have common
characteristics that are likely ro be the results of a contingency. The research in this
chapter is not extensive enough to formulate a cut-off that indicates when products are
likely to be contingent. Until more extensive research is conducted and such cut-offs are
defined, the expertise of the researcher is necessary to determine whether products with
mutual Hij's that are close to ' 1' can be considered as contingent products. Secondly, the
use of the Mokken scale search procedure for the purpose of finding substitutable products
should be investigated more thoroughly. Investigating whether the substitutability
between the continuous credit facility and the personal loan can also be found in survey
data, not specific for the ownership matrix found in the transactional database of company
X, would be interesting. Also relevant is searching for other patterns in the Hij-matrix or
other patterns of H.'s that imply substitutability of products.

To conclude this discussion, it may be mentioned that the number of remarks for
further investigations show that much research still needs to be conducted to optimise
the utilisation of transactional databases for marketing purposes. Addressing the
mentioned 'missing data' problem is particularly important. Conduccing this research
is useful, because data found in transactional databases does not suffer of the drawbacks
of survey data and is easily accessible, as mentioned earlier in section 4.2.

4.3. Acquisition pattern analysis for recognising cross-selling opportunities in
the financial services sector''

In section 4.2 we have shown that characteristic set related information can be used
for predicting real-life consumer behaviour. In previous chapters we have shown that

12 This paragraph is based on a paper thar was published as: 'Paas, L.J., Kuijlen, A.A.A. (Z001). Acquisicion patcern

analysis for recognising cross-selling opporrunicies in che financial services seaor. Journal of Targecíng, Measurement

and Analysis for Markecing, 9, 230-240.' Some minor alrerarions were made to enhance fit of the paper in rhe dis-

sertacion and rable 4.7 was added co be more complece.
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consumers often acquire financial products in the same order. Knowledge on such
acquisition patterns is also potentially useful for marketing purposes. In section 4.3 we
aim to deFne optimal utilisation of acquisition pattern analysis for cross-selling
purposes. To this end we use Mokken scale analysis to investigate acquisition patterns
found in transactional data. Results of this application of Mokken scale analysis are
verified on the actual dates at which subjects acquired the studied financial products
(which are also available in the analysed data). Moreover, the sequential Logit decision
model is used to establish which clients found at a certain step in an acquisition pattern
are most likely to acquire the next product found in such an order. Thus, section 4.3
also shows how the coherence between acquisition patterns and other variables may be
investigated.

4.3.1. Introduction
The content of section 4.3 is not only relevant for assessing the validity of ac-

quisition patterns deduced from cross sectional ownership matrices, but also for cross-
selling purposes. Cross selling is an important topic for marketing (Kamakura et al.,
1991; Verduin, 1999). Felvey (1982) already pointed out that existing clients are better
prospects for a company's products than consumers having no relationship with the firm
are. This proposition regarding cross selling is still relevant for contemporary marke-
ting. Moreover, cross selling can also supplement conventional prospect selection ap-
proaches, which have become less effective in recent years. We define the conventional
method of prospect selection as making a product offer, via direct mail, a call centre or
any other channel ofcommunication. This offer is made to a random selection of clients.
Then a model is build through comparing, in one way or another, the characteristics of
clients that responded with the characteristics of clients that did not react positively to
the offer made. Then all clients possessing characteristics of potential responders are
selected for the main campaign. The problem for contemporary marketing is that the
number of sales made through direct marketing campaigns, relying on this form of
prospect selection, has strongly decreased over the last decade (Breur and Paas, 2000;
Council of Financial Competition, 1996).

We propose that cross selling offers an alternative means of prospect selection. To
implement effective cross-selling strategies marketers require information in the two
following areas:

(1) The order in which clients acquire products;
(2) Characteristics of clients who are potential buyers of specific products in such

orders.

With regard to the first point, previous research shows that consumets acquire financial
products in highly similar orders, called acquisition patterns. Acquisition patterns are
relevant for cross selling, because through this approach current product ownership can



110 Acquisition pattern analysis with Mokken scales

offer indications on which product should be offered next to specific clients. As in-
dicaced in chapter 1 such orders of acquisition can be used to decide in which orders

products should be offered to consumers.
Methods for investigating acquisition patterns have already been studied extensi-

vely (refer to chapter 2 of the dissertation). However, few studies aimed to empirically

verify longitudinal orders deduced from cross-sectional data on longitudinal data. An
exception is the previously cited study by Dickson et al. (1983). However, in this study
validity of an acquisition pattern deduced through the application of Guttman scaling

to cross-sectional data was evaluated. Dickson et aL (1983) found thar the order
deduced from cross-sectional data, using Guttman scaling, was inconsistent with the

actual dates that subjects acquired the products. However, given the undesirable

properties of Guttman scaling this does not imply that acquisition patterns deduced

using Mokken scale analysis are invalid (see chapter 2 or section 3.2 for a more elaborate

discussion on rhe undesirable properties of Gurtman scaling). Thus, in section 4.3 we

evaluate the consistency of an acquisition pattern deduced by analysing cross-sectional
data using Mokken scale analysis with the actual dates at which products were acquired.

Furthermore, the second condition mentioned above, effectively defining which
clients are prospects for specific products in an acyuisition pattern, has also been
studied less systematically. Previous studies concentrated on techniques for in-
vestigating coherence between:

(1) The total number of acquired products from a specific acquisition pattern and
(2) Different consumer characteristic.

Kamakura et aL (1991), Paas and Kuijlen (1998) and Soutar and Cornish-Ward (1997)

provide examples. This approach is less suitable for recognising cross-selling

opportunities, because factors playing a role in one particular stage of an acquisition

pattern may take on a different role in another stage or may even be completely ir-

relevant. Consider a hypothetical market consisting of products A, B and C. In this

hypothetical example risk-averse clients owning only product A could be more

inclined to acquire product B than other owners of product A. However, in the next

step, B to C, risk aversion could play no role whatsoever. Thus, we propose that a

model should take note of client characteristics relevanr for each specific stage in an
acquisition pattern. Thus, the previously conducted analyses were of a too high level

of granularity.
Up to date suitable techniques for supporting the analyses we propose above have

not been presented. Below we utilise an existing statistical technique, the Sequential
Logit Decision Model (SLD-Model) (Amemiya, 1975; Madalla, 1983) for this purpose.
Consecutively we apply the SLD-model to a representative selection of clients found in
the marketing database of a large financial services provider in The Netherlands. We

analyse such transactional data, because in most practical situations marketing analysts
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also rely solely on such data. The latter is discussed further below and we also discuss
some other theoretical issues relevant for the proposed application of the SLD-model.
Then the analysed data is introduced.

The analysed data set consists of 6490 subjects, was collected in 1997 and contains
indications on ownership for the following financial products: checking account,
savings account, investment trust and securicies. Below we shall see that most subjects
acquire these products in the same order. This order is validated on the actual dates at
which clients acquired the products subjected to Mokken scale analysis. These dates are
also available in the analysed transactional data. This is not the main topic of the
current dissertation; we concentrate on the application of the SLD-model to recognise
consumer characteristics influencing product acquisitions in the found acquisition
pattern.

4.3.2. Theoretical issues
Some theoretical issues are addressed before presenting the conducted empirical

investigations. First of all, suitability of transactional data for investigating acquisition
patterns is evaluated. Then we discuss how the acquisition pattern approach can be
applied to transactional data for the purpose of enhancing cross selling.

As mentioned above marketers usually conduct analyses for marketing campaigns
on transactional data found in a company's marketing database. Sometimes a company
also interviews their clients to obtain relevant information for marketing purposes.
However, larger financial services providers with millions of clients are not inclined to
interview all of their customers. Thus, in most practical situations marketers can only
use information obtained through the analyses of transactional data.

Transactional data has both advantages and disadvantages. As a strong point we
may mention that this type of data represents actual behaviour. A record of actual
behaviour may be considered more valid than indications given at a survey, which may
be unreliable due to poor memory of responders, refusal to give away certain
information, etc (Blossfeld and Rohwer, 1995). A drawback of transactional data is that
only behaviour displayed at a single company is stored. No information is available on
ownership of financial products at other companies. Refer to section 4.2.4.2 for a more
complete discussion on this topic. However, for our purposes the drawback concerning
the missing information is less relevant. An acyuisition of a product at company X
implies the following:

(1) The buyer has a need for the product and
(2) This subject chooses to acquire the product at company X.

Of course, both conditions need to be fulfilled if a consumer is to acquire a specific
product at company X. Relevance of the second condition implies that survey data,
containing general information on ownership of products at different financial services
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providers, is less useful when predicting the next product a subject may acquire at

company X. For example, if in survey data the next product a consumer could acquire

is a savings account, it is possible that this individual does not want to acquire this
product at company X.

After these remarks on transactional daca, we can again pick up the main line of

our discussion. In this context we propose that acquisition pattern analysis for re-

cognising cross-selling opportunities consists of two steps. First the analyst should in-

vesrigate in which order products are usually acquired. Mokken scale analysis is a

suitable tool for this purpose. Mokken scale analysis utilises cross-sectional data to

support such analysis, as discussed in chapter 2 and section 3.2. The order in which

products are acquired reflects priorities regarding the satisfaction of different needs that

consumers have. Products with utilities relevant for the satisfaction of more basic needs
are usually acquired before products for satisfying higher order needs. At this point we
shall not elaborate on this application of the Mokken scale analysis, as this topic was
previously addressed, see section 3.2 for such a discussion.

As mentioned above we concentrate on validating acquisition patterns obtained
from a cross-sectional ownership matrix using Mokken scaling and on utilising the
Sequential Logit Decision Model (SLD-model) for deducing information on acquisition
patterns that is relevant for cross-selling purposes. The latter is described through an
example. Consider an acquisition pattern with the following products:

(1) Checking account,
(2) Credit card and

(3) Loan.

Application of the SLD-model implies that three Logit models have to be built. The

first model aims to distinguish owners of the first product in our acquisition pattern

(the checking account) from all other consumers. The second model is built on data

representing behaviour of checking account owners. Subjects who do not own this

product are excluded from this analysis. The analysis relevant for this particular step
aims to recognise owners of the checking account who are relatively likely to have taken

a second step in our acquisition pattern (acquiring the credit card). Last of all, the third
step of analysis aims to recognise credit card owners who also possess a loan. Thus, this
approach investigates which types of consumers found at a specific step in an ac-
quisition pattern are more likely to have acquired the next product in this order.

An important assumption in our approach is that subjects that do not own a
product but do possess the characteristics of owners of the product of inrerest are
considered to be prospects. For example checking account owners who do not own a
credit card but do happen to possess the characteristics of credit card owners are
considered prospects for the credit card. This assumption has already been proposed and
validated in the propensity score approach (Breur and Paas, 2000).
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Despite the potential use of the proposed application of the SLD-model some
limitations require mentioning. Firstly, skipping behaviour in the acquisition pattern
is not modelled. In the example discussed above clients owning only a checking account
may skip the credit card and acquire a loan. However, below we will see that only a
small minority of subjecrs displays such skipping behaviour. Therefore, the most
commonly displayed behaviour is modelled through the proposed approach. Another
limitation is that a client, who is considered a prospect for a product, may have acquired
this product from a competitor. However, this is not a result of our approach but results
from using transactional data and, thus, applies for most utilised prospect selection
techniques. Use of external data could deal with this problem, but as mentioned above
this can imply rather large numbers of clienrs need to be interviewed.

Table 4.7. Scalability of t!)e itenu

Producr Ownership level H Z

Checking account 82~1c 0.7) 20.66

Savings Account 43~ 0.72 2338

Investment Trust 6~'1r. 0.68 28.86

Securicies 2~ 0.75 25.80

General scale

information P-Matrices are flawless H- 0.72 Z- 34.37

4.3.3. Data and found acquisition pattern
The analysed data set consists of a representative selection of 6490 subjects from a

marketing database of a large Dutch financial services provider (company X). Owner-
ship indications of the following four products are available: checking account, savings
account, investment trust and securities. These products form a strong Mokken scale
according to the criteria described in section 3.2. The relevant test statistics are
presented in table 4.7. We can also mention that the P-matrices, resulting from this
ownership matrix, are flawless (see table 4.8).

Thus, the MH model and the DM model both fit the data. As discussed above, fit
of the Mokken scale model to an ownership matrix implies that products with higher
ownership levels are usually acquired before less commonly owned products. Thus, for
our product set we can therefore propose the acquisition order presented in figure 4.2,
i.e.: most consumers first acquire the checking account, then the savings account,
consecutively the investment trust and finally securities. Percentages of subjects
owning each product at company X are also shown in figure 4.2.

The dates at which each client acquired various products are also stored in the
transactional databases of company X. We used these dates to verify the found
acquisition pattern. Analyses shows that 95010 of the clients owning both the checking
account and the savings account did indeed acquire the checking account first.
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Table !{.8. P-~~Iatrrcer

Securities (1)

Investment trust (2)

Savings account(3)

Checking account(4)

1

- 0.02

0.02 -

0.02 0.05

0.02 0.06

0.02

2

1

0.06

2

3

0.41

0.43 0.82

P(0,0) - matrix

3

4

4

- 0.94 0.56 0.18

0.94 - 0.55 0.18

0.56 0.55 - 0.16

0.18 0.18 0.16 -

0.06

P(1,1) - matrix

0.02 0.02

0.05 0.06

- 0.41

P,

Securities (1)

Investment trust (2)

Savings account(3)

Checking account (4)

P; (1.02 0.43

Figure 4.2. Found acquiritran pattern

Investmenc trust

(6~7ó)

No products from

che set

Checking account
(82~ )

Savings account
(43qo)

0.82

Securities

(2~1c)

Furthermore, 83~ of the subjects owning both the savings account and an investment

trust acquired the savings account first and 86q of the subjects owning both

investment trusts and securities acquired an investment trust before becoming owners
of securities. This consistency implies that analysts who only have access to ownership

indications of products can investigate acquisition patterns using Mokken scale
analysis.

4.3.4. The SLD-analysis
As for the data used to build the Sequential Logit Decision Model (SLD-model),

table 4.8 displays variables used to distinguish subjects who have taken a next step in
an acquisition pattern from other clients. Below abbreviated names of variables are
used. Note that two variables relevant for income are included in this table. The
variable 'Income-Amount' describes the monthly income that is transferred to

company X accounts. If subjects transfer no income whatsoever, implying that informa-
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tion concerning income of the subjects is missing, this variable takes on the value '0'.
The other variable regarding income, 'Income-Transfer', also takes on the value '0'
when no income is transferred to company X. However, Income-Transfer equals ' 1' if
the subjects does transfer income to a company X account (note if income is transferred
to company X Income-Amount does not take on the value 1, but reflects the amount
of transferred income). Such use of dummy variables is an effective way to deal with
missing values. Moreover, found effects can also be meaningful from a theoretical
perspective. For example, if only Income-Transfer has a significant positive effect, the
transfer of income is the only point that matters, with regard to the effects of income.
If, however, both Income-Transfer and Income-Amount give significant positive
effects, the amount of income transferred is also relevant, in a particular step of the
acquisition pattern.

In order to build the SLD-model four Logit analyses were run, one for each step in
the acquisition pattern presented in figure 4.2. These analyses were conducted using
SPSS.

Ïable 4. J. Relevant variablea

Abbreviation Description

Income-Transfer Indicacion whether the subject receives income on one of the accounts of our financíal services
provider

Income-Amount Amount of income received on al accouncs

Years-Client Number of years that the subject is díent at company X

Age Age of subject in years

Only significant effects were maintained in the final models; non-significant effects
were discarded in a stepwise manner. The effect with the largest probability ofresulting
from chance is discarded first. This approach is similar to backward stepwise regression.

The significant parameters in the SLD-model are presented in table 4.10. If a
single star follows a parameter, the effect is signifcant at the 5q level. Two stars imply
significance at the 1 q level. Note that magnitude is not an effective indication for the
strength of the effect, because the number of values each variable can take on differs.
For example, the variable Income-Transfer can take on one of two possible values; a
subject either does or does not transfer income to a company X account. The effect of
age is scaled on an increase of 1 year, thus, for a 30-year diffetence the effect displayed
in table 4.10 is multiplied with 30. To enhance interpretation we only discuss
directions of found effects.

Table 4.10 also displays some figures concerning the quality of each model. First,
model fit is tested through maxímum likelihood estimation. If the probability that
deviations between model predictions and actual patterns found in the data can be
attributed to chance is smaller than 5~c, the model does not fit the data. However, our
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analyses are conducted on a database containing a large number of subjects. This means
minor deviations from model predictions can result in significance of the maximum
likelihood test (Satorra and Saris, 1985). Therefore, another measure for model quality

is reported: The extent to which a cut-off point can be used to distinguish clients who

have taken the next step in an acquisition pattern from other individuals. In table 4.10

the following abbreviations are used:

.

.

CA - Checking account;
SA - Savings Account;
IT - Investment Trust;
S - Securities.

Tuble 4.10. Fnnrrd logiltir regrercion nrodelJ

Scep 1: Srep 2: Srep 3: Srep 4:
Noching -~ CA CA ~ SA SA ~ IT IT ~ S

Effecc

Conscanr 1.8458 ~~ -0.880-~ ~`~` 2.7i55 ~~ -0.6108 ~~`

Income Transfer 1.7475 ~~` 0.3927 ~~ - 0.3861 ~

Income Amounc 0.0007 ~~ 0.0001 ~`~ Q0002 ~~`

Years Clienc 0.0280 ~~ 0.0207 ~~ -0.0112~

Age

Oualicy measure:
Model fir df-7; x`-3.37; df-8; x'-)1.44; df-8; x- 5.36; df-1; x'-5.52;

pa0.85 p~0.01 p~0.72 p~0.02

high score group 9).3~c 62.5 ~ 17.4~ 27.5~1a

low score group 57.4r~ i6.47c- 7.5~ 22.6q

The implications of table 4.10 are illustrated through discussing the model relevant for
the second step in our acquisition pattern (CA ~ SA). The reported effects show that

owners of a checking account at company X who have their income transferred to

company X relatively often own a savings account (the effect of Income-Transfer is

positive). Furthermore, as the amount of transferred income is greater; the probability

that the client owns a savings accounr is also greatec The latter is displayed in table 4.9

by the positive effect of Income-Amount. The positive effect of Years-Client reveals

that checking account owners who have been client at company X for a longer period

also have a greater probability of owning a savings account.
Concerning model quality, maximum likelihood estimation shows that the model

aimed at explaining which types of checking account owners have also acquired a

savings account does not fit the data, i.e., df-8; x'-91.44; p~0.00. However, the

second quality index shows something different. For the purpose of interpreting this
second test assume that owners of a checking account are divided in two groups of equal
size. Checking account owners with characteristics implying a small probability of sa-
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vings account ownership, according to the model in table 4.10, are allocated to the low

score group. Subjects with a high probability are placed in the high score group. Table

4.10 shows that subjects in the high score group have a 62.5"1 probability of owning

a savings account. Ownership of the savings accounc is substantially lower in the low

score group, i.e., 36.4~1c. Thus, the 37.5~1c of the subjects in the high score group, who

have not acquired the savings accounr up ro date, are considered prospects for this

product. As mentioned above this assumption is consistenr with the assumptions of the

propensity score approach.
The models for the other steps may be interpreted in a similar manner. For sake of

brevity we do not discuss each specific model, the reader is referred ro table 4.10 for

more information. We wish to mention the most relevant point, i.e., some variables have

different effects in various steps of the acquisition pactern. For example, Income-Trans-

fer has a positive effect in the first two steps ( no products --~ CA and CA -~ SA).

However, in the third step (SA ~ IT) this variable has a negative effect. The positive

effect found in the first two steps, could imply thar simply choosing to transfer one's

income to company X leads to a stronger relationship with this firm. However, once a

client has acquired a checking accocmt and a savings account at company X, the client

is likely to be relatively loyal. This explains absence of a positive effect in the model for

rhe third step (SA ~ IT). However, the effect of Income-Transfer is actually negative

in this step of the acquisition pattern. The latter may be explained in terms of available

assets. Clients who transfer a relatively low income to company X have the lowest

probability of receiving a high income. That is to say, subjects who do not transfer any

income to company X, may transfer a high income elsewhere and generally speaking

investment trust owners usually have a high income.
Such changes in the direction of effects justify application of the acquisirion

pattern approach. Other predicrive modelling approaches fail to model such differences,
because they usually compare responders to a mailing to nonresponders or compare
owners of a product to clients who do not own the product of interest. Now if such a

conventional approach would be applied to, for example, acquisition of the investment
trust we would build a relatively weak model. Acquisition of rhis product represents
the third step in our acquisirion pattern. This implies that most investment trust

owners have already taken two other steps in our acquisition pattern, i.e., acquiring the

checking account and the savings account. Table 4.10 shows some variables have
different effects (negative or positive) in different steps of the acquisition pattern. The

latter implies that effects found in different stages cancel each other out when using the

more conventional approach for building predictive models. Summarised, an advantage

of the acquisition pattern approach is that model development concentrates on the

phase in which a consumer is and only effects relevant for this particular phase are

incorporated in the predictive model.
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4.3.5. Discussion
In this study we deduced an acquisition pattern from an ownership matrix deduced

from transactional data. The found acquisition patcern was validated on the dates at
which individual clients acquired products. The found acquisition pattern consists of
the following products: checking account, savings account, investment trust and securities.

Results of our analyses suggest that the found acquisition pattern is powerful and
meaningful in terms ofrecognising cross-selling opportunities. Predictive power should

be high, because through the acquisition pattern approach one takes account of the rele-

vance of developmental stages through which a client passes. This may not be the case

when applying the conventional method for prospect selection, as discussed above.

Moreover, the acquisition pattern approach is considered meaningful in the sense that

linking propensities towards acquiring products to the developmental stages that
clients go through enhances interpretation of the found effects. Such insight is im-

portant for marketing purposes as the formulation ofstrategies that are appealing to the
client depends on the understanding that marketers have with regard to their clients.

We suspect that our approach will prove to be useful for more specific marketing
purposes, such as predicting Life Time Value (LTV) (Hoekstra and Huizingh, 1998;
Jackson, 1994). That is to say, knowing whether a subject is more likely than others to
acquire certain products gives insight into future revenues which subjects are likely to
create. Thus, the acquisition pattern approach can also be used when calculating LTV.

Further research could be directed at finding other practical applications of the

introduced approached and of other variables influencing the passing of specific steps

in the acquisition pattern reported in section 4.3.
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Epilogue
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5.1 Conclusions
In chapter 1 we discussed the basic assumptions of this dissertatíon in terms of

bundling and ordering behaviour and events through the analysis of cross-sectional

data. More specifically, in chaprer 1 we presented the potential utility of acquisition

pactern analysis for relationship marketing in the domain of financial services. We

proposed that acquisition pattern analysis is applicable in two manners for relationship

marketing:

(1) Acquisition partern analysis can be used to bundle products (characteristic sets).

(2) Acquisition pattern analysis is suitable for gaining insight into the developments

of consumer portfolios in terms of such bundles (acquisition patterns).

In chapter 1 we pointed out that before the investigations in this dissertation were

conducted it was not clear which technique is suitable for bundling and hierarchically

ordering events and behaviour in general and for acquisition pattern analysis in specific.

Previously utilised techniques are based on varying sets of assumptions and it had not

been investigated which technique has the most appropriate assumptions for acquisi-

tion pattern analysis.
In chapter 1 we also chose to investigate the possibilities of bundling and hierar-

chically ordering events and behaviour in terms of consumer acquisitions of financial

products. This discussion led to the formulation of the following conditions that should

be fulfilled by a techniyue for conducting acquisition pattern analysis (see section 1.5):

(1) From a theoretical perspective the technique should be suitable to bundle and

order events.
(2) It has to be tested whether the technique can be applied in a real-life problem. Our

application is conducted in the financial services domain.

(3) The results of applying the selected technique should have predictive power for

real-life consumer behaviour.

Condition 1 was the topic of interest in chapter 2. We formulated the condition on

which the probabilistic bundling and ordering of events through cross-sectional data

should be based. We found that the formulated conditions are fulfilled by the basic

assumptions of a hierarchical, nonparametric, probabilistic scaling model, known as

Mokken scale analysis.
After selecting Mokken scale analysis as a suitable technique for bundling and

ordering events, we addressed condition 2 in chapter 3 of the dissertation. Here we

discussed the theoretical and empirical issues regarding the application ofMokken scale

analysis for acquisition pattern analysis. We found it theoretically justifiable to apply

Mokken scaling for analysing acquisition patterns of durable and Financial products.

Furthermore, we demonstrated the applicability of Mokken scaling for this purpose by
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deducing characteristic sets and acquisition patterns from cross-sectional survey data,
containing ownership matrices of durable products and of various financial products.
This empirical validation is more than a demonstration of the suggested approach of
analysis; it shows that acquisition pattern analysis can deduce longirudinal orders from
a cross-sectional ownership matrix. In chapter 2 we pointed out that hierarchical pat-
rerns of acquisition are not necessarily found in cross-sectional data, despite the quality
of the technique used for acquisition pattern analysis. It was, for example, argued that
unstable acquisition patterns would lead to failure to find hierarchies in cross-sectional
data. Summarising, in chapter 3 we found that through the application of Mokken scale
analysis such hierarchies could be found in cross-sectional ownership matrices of
durable products, products for asset accumulation purposes and financial products
supporting transactions.

In chapter 4 we turned to condition 3, by addressing the usability of acquisition
pattern analysis (through Mokken scaling) for predicting real-life consumer behaviour.
With regard to this point we can conclude that characteristic sets and acquisition
patterns of financial products can be deduced from transactional data using Mokken
scale analysis (see sections 4.2 and 4.3). In section 4.2 we also found that information
on characteristic sets can be applied for predicting real-life consumer behaviour, i.e., it
was shown that response on a mailing is related to characteristic set based information.
Acquisition patterns also predict real-life consumer behaviour. In section 4.3 we found
that an acquisition pattern deduced from an ownership matrix found in transactional
data, was consistent with the actual dates that products were acquired (variables
representing purchase dates were also available). Moreover, we found that the results of
acquisition pattern analysis have the potential to support cross sell activities offinancial
services providers.

With regard to the last study we have to mention a limitation. We found that
products with an ownership matrix that was consistent with the assumptions of the
Mokken scale model were indeed acquired in the expected order. However, we could not
test whether products that violated the assumptions of Mokken scale analysis also
would have led to a non-hierarchical order of acyuisition according to the analysed
purchase dates. All products analysed in section 4.3 could be allocated a position in the
same acquisition pattern. That is, we tested whether an ownership matrix of the
following four products fulfilled the assumptions of the Mokken scale:

1. Checking account.
2. Savings account.
3. Investment trust.
4. Shares.

The results of applying Mokken scale analysis indicated that the products are acquired
in the order that they are introduced above, first the checking account, then the savings
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account, etc. As mentioned above the actual dates at which the products were acquired
are also available in the data set that was analysed in section 4.3. It was shown that these
dates were consistent with the order of acquisition that was derived from the cross
sectional ownership matrix. However, we did not have any products in this data set that
were rejected from the acquisition pattern. This implies that we could not test whether
products that do not fit in a Mokken scale are also acquired in an order that is consistent
with product ownership levels, i.e. products owned by more consumers usually being

acquired before products owned by fewer individuals. Summarising, using the study
reported in section 4.3 we could not test whether fit of the Mokken scale model is
necessary for using the order of ownership levels for deducing the order of acquisition.

In a paper submitted for publication it has been shown that a financial product
that did not fit in a hierarchy with other products according to the output of Mokken
scale analysis, also violated the hierarchy in longitudinal data (Paas, 20026). This study
tests whether cross-sectional survey data are an acceptable substitute for longitudinal
survey data when investigacing orders in which products are acquired. In this study the
ownership matrices of a sample of subjects of two points in rime were investigated. The
data were collected in The Netherlands. The sample was interviewed in 1993 and 1996
on ownership of the following financial products:

(1) Checking account,
(2) Savings account,
(3) Lumpsum Policy,
(4) Investment trust,
(5) Shares.

According to the results of applying Mokken scaling to each of the cross-sectional
ownership matrices (the 19)3 matrix and the 1996 matrix) subjects generally first
acquire a checking account, then a savings account, followed by an investment trust and
consecutively shares. However, the Lumpsum could not be allocated to a position the
order of acquisition. Application of Latent Transition Analysis (Collins and Wugalter,
1992; Collins et al., 1993) to the data of both 1993 and 1996 led to the same hierarchy.
Thus, here the rejection oE a product from an acquisition pattern using the output of
applying Mokken scaling was consistent with the results of analysing longitudinal data.
The results reported in chapter 4 imply acquisition pattern analysis can also be applied

to transactional data. This application of acquisition patterns analysis can be used to
investigate the developments of client product portfolios at a specific company.

Chapter 4 also allows us to propose an important refinement of acquisition pattern

analysis. We conjectured that substitutable products might be rejected from a scale if
we use Mokken scaling for conducting acquisition pattern analysis (note that the same
problem is likely to occur when using other scale models). But we also found ways for
detecting substitutable products. That is, products C and D can be considered
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substitutable if ownership between C and D correlates in a nonpositive manner (corre-

lation is zero or negative) and ownership of product C correlates positively with the

same other products as product D(refer to section 4.2 for an elaboration). Another way

to find substitutes based on findings by Mokken (1971) was also díscussed. This

definition was, however, not the relevant for the ownership matrices in the data sets that

were analysed in the current dissertation. Nevertheless, we presented this definition

because it could be relevant for ownership matrices analysed in future studies.

Summarising, we found that Mokken scaling is a suitable techniyue for con-

ducting acquisition pattern analysis from a theoretical perspective and we provided an

empirical validation for this assumption. Moreover, we found this technique cannot

only be applied to survey data for conducting acquisition pattern analysis, but also on

transactional data for predicting real-life behaviour. These answers have extensive

implications with regard to theory on consumer acquisitions of financial products and

with regard to bundling behaviour and hierarchically ordering behaviour in general.

This is discussed in section 5.2. We will see that these implications lead to further

research, which is summed up in section 5.3.

5.2. Implications
This dissertation concentrated on finding a methodology for bundling and

hierarchically ordering behaviour. Such a methodology can be relevant for determining

the most suitable level ofgranularity for behaviour to be explained. In the introduction

we mentioned that little research is dedicated towards this purpose; most research aims

to formulate theories for explaining behaviour. In the introduction we also selected an

application in which our study was conducted: consumer research in the financial

services sector. Below we will see that these results are relevant for empirical research

into bundling and hierarchically ordering acquisitions of financial products. Outside

the financial services domain the results are also relevant for investigating bundles and

hierarchical orders of other types of behaviours or events.
The selection of an application resulted in a dissertation that gave results rhat are

relevant for the theory on consumer acquisitions of financial products, besides the

methodology for bundling and hierarchically ordering events in general. From the

methodological perspective it may be concluded that in the area of acquisition pattern

analysis of financial products we have found Mokken scaling to be an effective techni-

que for bundling behaviour, testing for the existence of a hierarchy of behaviour and,

when such a hierarchy exists, hierarchically ordering of different behaviours allocated to

the same bundle. These results suggest that from a more general methodological
perspective Mokken scaling is applicable to other domains as well for the purpose of

bundling and ordering behaviour.
In the current dissertation Mokken scale analysis was applied for the purpose of

bundling and hierarchically ordering financial products and we reported an application

to an ownership marrix of durable products (see section 3.2). From the methodological
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perspective, we found a technique for investigating bundles of products and the order
in which most consumers or clients acquire products in such bundles. Moreover, the

analyses reported in section 4.2 suggest that the Mokken scale search procedure is
suitable for conducting a first acquisition pattern analysis that can be followed up by
more sophisticated studies into the details of the found acquisition patterns. Note that
these remarks are highly similar to the propositions forwarded by Mokken (1971, 1997)
concerning the utiliry of Mokken scaling for Item Response Theory - IRT. Mokken
(1971, 1)97) suggesrs that Mokken scaling is highly useful for applications in IRT if
there is little known about the urilised irems and I or rhe latent trait ro be measured.

After some knowledge is gained through Mokken scaling more precise, detailed techni-

ques can be applied. As mentioned above, this is also likely to apply for investigations

into the granularity of behaviour outside the domain of financial services.
The methodological conclusions of rhe dissertation have implications for research

into other types of human behaviour, where a cumulative tendency is expectable. We
have validated Mokken scale analysis for deducing the order in which products for
satisfying more basic needs and products related to higher order needs are acquired. In
general this means that Mokken scale analysis can be used to hierarchically order
behaviour in other domains. Examples of possible applications are in the field of
cognitive developmenr of children and the order in which people start using drugs.
Behaviour in both of these domains is based on cumulativity. That is, children first
posses more basic skills before they can acquire the knowledge that is necessary for
mastering more complex skills. Drug use is also influenced by a cumulative structure.
It has been proposed thar people first use soft drugs before trying harder drugs. Scale
analysis has previously been used for studying cognitive development of children (e.g.,
Kingma, 1984; Verweij et al., 1996) and for invesrigating the order in which people
start using various drugs ( Andrews et al., 1))1; Mills and Noyes, 1984). Our resulrs imply

that Mokken scale analysis is the most suitable tool for conducting such analyses. The next
section discusses possible further research for the domain of acquisition pattern analysis

and in general for bundling behaviour and investigating hierarchies of behaviour.

5.3 Limitations and further research
The possible directions for further research are based on the limitations of the

current dissertarion. In brief these limitations are:

(1) The dissertation did not concentrate on the application of acquisition parrern
analysis of more derailed represenrations of products used for asset accumulation
purposes. Future studies could investigate orders in which specific types of saving
accounts, investment trusrs and shares are acquired instead of concentrating on the
order in which these general product categories are acquired. We did not
investigate bundling behaviour or investigating hierarchies of behavíour outside
rhe field of product acquisitions.



Epilogue 125

(2) Little research was dedicated towards investigating the coherence between
acquisition patterns and other variables.

(3) We only concentrated on finding bundles in which products are owned and the

most common orders in which consumers usually acquire products from the same

bundle. The time passing between product acquisitions, for example, was not

studiecí.

Adj. 1.: The first point requires data with more detailed representations concerning

consumer ownership of financial products for saving and other asset accumulation

purposes. We should know which particular rypes of checking accounts, savings

accounts, investment trusts and high-risk speculative products each consumer owns.

Now Mokken scaling can be used to bundle such representations of products and to find

the most common order in which consumers acquire the products allocated to each

bundle.

Adj. 2.: The previously discussed study, by Paas and Kuijlen (1998), (see section 3.2)
and sections 4.2 and 4.3 in the current dissertation show that the coherence between

acquisition patterns, found through application of Mokken scaling, and other variables

can be investigated in various ways. Paas and Kuijlen (1998) investigated the coherence

between an acquisition pattern found in survey data and demographics. Section 4.2

showed how the output of acquisition pattern analysis can be used to refine predictors

in a logit model. Section 4.3 reports a study on utilising the SLD-model for this purpose.

Further research could aim to investigate the coherence between acquisition

patterns of various types of durable and financial products and demographics and

psychological variables. Such research would lead to more insight into consumer
motivation for acquiring products. Furthermore, from the methodological perspective,

we could aim to refine the SLD-model to support more effective applications to
probabilistic hierarchies such as acquisition patterns.

Adj. 3.: This dissertation concentrated on bundling products and investigating the
orders in which products in such bundles are generally acquired. It would also be
interesting to gain insighr into divergences from the most common order of acquisition
and to know precisely when products should be offered, besides knowing the order in
which products should be offered to consumers. That is, products should not only be
offered in the right order, but also at the most suitable period in time for the consumer.

Once the researcher has gained some preliminary insight into product bundles and
acquisition patterns, further analyses may be conducted. One could apply multidimen-

sional scaling to investigate the coherence between acquisitions of products from dif-

ferent bundles or to find when consumers acquire products that are not allocated to a
bundle or could not be allocated a position in an acquisition pattern. Another possibi-

lity is using Latent Class Analysis (LCA) (e.g., Croon, 1991; Feick, 1987; Heinen,
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1996) to model different orders in which products are acquired. That is, Mokken
scaling can deduce the order in which most consumers acquire products and LCA could
be used to find alternative orders. However, given our remarks in section 2.2 this
application of LCA is a heady tale.

If longitudinal data are available one could also apply longitudinal extensions of
LCA, such as Latent Transition Analysis (LTA) (Collins and Wugalter, 1992; Collins et
al., 1993), for investigating the more detailed properties of acquisition patterns. Such
longitudinal models can be used in a similar manner as the application ofLCA, just des-
cribed, for investigating multiple orders in which consumers acquire financial products.

5.4. Final remarks
This dissertation has given insight into the bundling of financial products and the

general order in which consumers acquire financial products used for saving and other
asset accumulation purposes. We have also found a technique for bundling other types
of products and investigaring the general orders in which consumers acquire products
in such bundles. However, further research could be conducted in various directions, as
described above. This further research is relevant for academic purposes, because most
research has neglected investigating the suitable level of granularity of behaviours and
events. As pointed out in the introduction of this dissertation such issues are highly
relevant for rhe explanatory power of theories, see also Van Raaij and Verhallen (1994).
This dissertation is suitable for pointing out the right level of granularity, based on
actual consumer behaviour.

Further research is also relevant for marketing practice, because it is expectable
that a higher level of knowledge into consumer developments leads to better relation-
ship marketing, which is considered the most effective approach for contemporary
financial services marketing (e.g., Abbott et al., 2001; Paas and Kuijlen, 2001a; Verduin,
1999), see also section 1.2 of the current dissertation. It has been argued that academic
research should also have meaning for society. In this regard ir may be mentioned that
previous publications in the popular marketing press in The Netherlands already
discussed such practical applications of acquisition pattern analysis (Paas, 1999c,
20006). Moreover, various companies have already implemented acquisition pattern
analysis using Mokken scaling. The results were used for prospect selection purposes
(Ahmad, 1998) and for segmenting clients (Nijdam and Kuijlen, 2000; Paas, 2000c).

This suggests that the dissertation is consistent with a recently heard plea
concerning the practical consequences of academic research (e.g., Billard, 1997;
Wíirneryd, 1999a). Note that before the 1990's it has already been argued that
academic research should be practically relevant. In a study published more than 100
years ago a view was presented that we also kept in mind when conducting the studies
reported in the current dissertation. This view can be summarised as follows and we
propose that rhese remarks apply for (social) scientists in general, not just for statisti-
cians (Falkner, 1892; cited in Billard, 1997):
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"There has often been noted in the development of statistical science a wide
divergence between the theoretical, professional treatment of the subjects and
the views of practical statisticians ... At times the connection between the
work of the theorist and the practical man has been wanting ... Theory and
practice have developed side by side ... (But) theory is not distinct from
practice ... If, however, there is any distinct theory of statistics, it should
accord not only with the practice of working statisticians, but should indicate
clearly and distinctly the general lines along which all statistical effort should
be conducted."
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Summary

In chapter 1 we opened the discussion by pointing out that in the field of consumer

research two major topics of interest may be distinguished:

(1) Studies on theories for explaining the occurrence oFan event, the display of beha-
viour or the conseyuences of behaviour.

(2) Studies aimed at defining the event or behaviour that has to be explained.

Most studies on consumer research concenrrate on the first mentioned topic. There are
a few exceptions and this dissertation is one of them. More precisely, studies on the
correct level of granularity of the event to be explained are of importance, because
choices concerning the level of granularity have strong repercussions for the precision
ar which events and the consequences of behaviour can be explained.

These ideas on the level of granulariry were applied in the financial services sector.

Due to changes in the last decade the proposicíons regarding the level of granularity are
important for contemporary financial services marketing. In the financial services sector
the focus used to be on selling individual products (the product centred approach).
However, decision-makers at financial services providers now aim to build and maintain
long-term relacionships with clients (relationship marketing). In this dissertation we
argued that this development calls for different approaches towards marketing research,
then those used in transactional marketing. That is, the focus should not be on the
acquisition of a single product, which usually is the case, bur relationship marketing

requires insight into consumer acquisitions of multiple products over longer periods.

We proposed that a methodology known as acquisition pattern analysis can be

useful in this regard. This methodology is applicable for bundling products. This bund-
ling is based on the actual combinations in which individual consumers own products.

The bundling implies that acquisition pattern analysis enables us to define domains
that should be the topic of study. We defined a bundle of products as a characteristic

set. Acquisitions of products in the same characteristic set are influenced by the same

generic need (this was discussed in more detail in section 3.2 of the dissertation).

Within such bundles acquisition pattern analysis can be applied to investigate the

order in which consumers usually acquire products; such most common orders are

called acquisition patterns. Acquisition pattern analysis only requires cross-sectional
data, thus, expensive longitudinal data are not needed. However, at this point it is not

exactly clear which technique is most appropriate for conducting acquisition pattern

analysis, as various techniyues with different properties have been used for this purpose.
Thus, the goal of the current dissertation is finding an appropriate technique to bundle
and hierarchically order events. In chapter 1 we proposed that the technique that can
be utilised for this purpose should fulfil the following three criteria:



140 Acquisition pattern analysis with Mokken scales

(1) From a methodological perspective the technique should be suitable to bundle and
order events, such as product acquisitions.

(2) It has to be tested whether the technique can be applied in a real-life problem. Our
application is conducted in the financial services domain.

(3) The results of applying the selected technique for acquisition pattern analysis
should have predictive power for real-life consumer behaviour.

Finding a technique, which from a theoretical perspective is suitable to bundle and
hierarchically order events (criterion 1), was addressed in chapter 2 of this dissertation.
We began by reformulating an original proof on the utility of cross sectional data on
the products which consumers own for the purpose of conducting acquisition pattern
analysis. This original proof only shows that cross sectional data are suitable for such
purposes if deterministic orders of acquisition can be found in the data. However,
deterministic orders of acquisition are usually not found in real-life data. Our reformu-
lation allowed us to define a probabilistic generalisation of the deterministic proof.
Now this probabilistic generalisation indicated that the scaling technique referred to as
Mokken scale analysis is the most suitable technique for acquisition pattern analysis.
Evaluation of some other techniques, like Guttman scaling, Rasch scaling, factor
analysis, cluster analysis and latent class analysis, showed to us that there is probably no
suitable alternative for conducting acquisition pattern analysis.

AFter selecting Mokken scale analysis as the most suitable technique for bundling
and hierarchically ordering events, we addressed condition 2 in the chapter 3 of the
dissertation. Here we discussed the theoretical issues regarding the application of
Mokken scale analysis for acquisition pattern analysis. We found it makes sense to apply
Mokken scaling for analysing acquisition patterns of durable and financial products.
We demonstrated the applicability of Mokken scaling for this purpose by deducing
characteristic sets and acquisition patterns from cross-sectional survey data, containing
information on product ownership of durables and of various financial products. This
empirical application is more than a demonstration of the suggested approach of analysis,
it shows that Mokken scale analysis can be used in the suggested manner. In chapter 2
we pointed out that hierarchical patterns of acquisition are not necessarily found in
cross-sectional data, despite the quality of the technique used for acquisition pattern
analysis. It was argued that unsrable acquisition patterns would lead to failure to find
hierarchies in cross-sectional data. Refer to chapter 2 for an elaboration on these issues.

In chapter 3 we found that there are acquisition patterns, which are stable to a
degree that hierarchical patterns can be found in cross-sectional data when these are
analysed using Mokken scale analysis. We reported three acquisition patterns in chapter
3, see table S1. Note that the Lumpsum policy is reported separately, this product
belongs in the same characteristic set as the savings account, the investment trust and
the securities, but the lumpsum policy could not be allocated a position in the acquisition
pattern of these products. Refer to chapter 3 for details on the found acquisition patterns.
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Table S1. Acquirition patternr reported in cbapter 3
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Position in che order of Durable producc Saving product Ttansactional produa
acquisicion acquisition paaern acquisítíon pacrern acquisition patcern

I Couker Si~'ings xccnant Runk Accounr

? Vacuum deaner Im~escmene trust Chequebook

3 Washing machine Securities Cash Dispenser Card

4 Refrigerator Credir Card chat Immr~Gare!i
takes money out of your
bank account

5 Credic Card thac requirc,

the debc to be paid in Full

when the owner is billed

6 Lumpsum Policy Credit Card chat requires che

debt ro be paid over a number

`1 ..

Chapter 4 addresses condition 3, which concerns the applicability and the predictive

power of acquisition pattern analysis based on Mokken scaling, for real-life consumer

behaviour. Before discussing the empirical analyses, chapter 4 addresses practical

pitfalls we came across, such as dealing with product substitutability within charac-

teristic sets. These pitfalls and the solutions to them were discussed in more general

terms, because they can also occur in other data. Refer to section 4.2 for an extensive

discussion on these issues
For the actual testing in terms of condition 3 we investigated whecher

characteristic sets could be deduced from transactional data found in the marketing

database of a financial services provider. This data, as discussed in section 4.2, represents

real-life consumer behaviour. We tested whether characteristic sets have relevant

predictive power, by investigating whether characteristic set related information pre-

dicts consumer responses to a commercial direct mail program. That is to say, we

investigated whether characteristic set based information predicts which consumers

receiving a mail offer acquire the relevant product. We found that characteristic sets

indeed give information thac is related to this real-life behaviour.

In chapter 4 we also tested whether acquisition pacterns can be found in transac-

tional data. Moreover, it was tested whether an acquisition pattern based on information

regarding product ownership deduced from transactional data is consistent with the

actual dates at which subjects acquired the products incorporated in the hierarchy. We
found that the acquisition pattern deduced from cross-sectional data, through Mokken
scale analysis, was consistent with the actual dates at which subjects acquired financial
products.

The dissertation is concluded with an epilogue, chapter 5. In this epilogue we

pointed out that Mokken scale analysis is the most suitable technique for acquisition
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pattern analysis from a theoretical perspective. Furthermore, we argued that the results
reported in this dissertation suggest that from a more general methodological
perspective Mokken scaling is applicable in other domains for the purpose of bundling
and ordering behaviour. However, further research should be conducted. We poinred
out the following possible directions:

(1) The dissertation did not concentrate on the application of acquisition pattern
analysis of more detailed representations of products. Future studies could aim to
investigate combinations and orders in which specific types of saving accounts,
investment trusts and shares are acquired instead of concentrating on the
combination and order in which these general product categories are acquired.

(2) Little research was dedicated towards investigaring the coherence between
characteristic sets, acquisition patterns and other variables. In chapter 4 some
suggestion were made in terms of techniques that are suitable for such purposes.
We suggested the use of various logit models for investigating between
characteristic sets, acquisition patterns and other variables, but more systematic
research is required in this direction.

(3) We only concentrated on finding bundles in which products are owned and orders
in which consumers usually acquire products. The time passing between product
acquisitions, for example, was not studied. Such time related aspects should be
studied using longitudinal data.

The epilogue was rounded-off by pointing out that this further research is not only
interesting from a academic perspective, but also for contemporary marketing practice,
as some of the ideas discussed in this dissertation have already been applied for the
relationship marketing conducted by financial services providers in The Netherlands.
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Samenvatting

In hoofdstuk 1 begonnen we met de opmerking dat er in het onderzoek op het gebied

van consumentengedrag twee hoofdstromingen zijn te onderkennen:

(1) Studies naar theorieën die verklaren waarom gebeurtenissen zich voordoen, waar-

om mensen bepaald gedrag vertonen of naar de consequenties van gedrag.

(2) Studies die gericht zijn op het definiëren van de gebeurtenis of het gedrag we wil-

len verklaren.

Het meeste consumentenonderzoek richt zich op het eerstgenoemde onderwerp, maar

er is een aantal uitzonderingen. Dit proefschrift is één van deze uitzonderingen. We be-

argumenteerden dat studies naar het toepasselijke niveau van algemeenheid van de

gebeurtenis die wordt verklaard van belang zijn, omdat keuzes omtrent deze algemeen-

heid sterke invloed hebben op de precisie waarmee we gebeurtenissen en de conse-

quenties van gedrag kunnen verklaren.

Deze ideeën over het niveau van algemeenheid zijn toegepast in de financiële

dienstverleningssector. Door de veranderingen, in het afgelopen decennium, zijn deze

ideeën tegenwoordig belangrijk voor marketing van financiële diensten. Vroeger lag de

nadruk in de financiële dienstverleningssector op de verkoop van individuele producten

(transactiemarketing). Tegenwoordig richten beslissingsnemers bij financiële dienstver-

leners zich, echter, vooral op het opbouwen en onderhouden van langetermijnrelaties

met klanten (relatiemarketing). In deze dissertatie gaven we aan dat dergelijke ont-

wikkelingen tot consequentie hebben dat er nieuwe vormen van marktonderzoek nodig

zijn. Marktonderzoek, dat geschikt is voor transactiemarketing, geeft namelijk niet de

juiste informatie voor relatiemarketing. In plaats van de aankoop van een enkel product

te onderzoeken, onderzoeken we voor relatiemarketing de aankopen van meerdere pro-

ducten over langere periodes.

We stelden voor dat acquisitiepatroonaanlyse voor dit doeleinde een tcepasbare metho-

dologie is. Met deze methodologie kunnen we producten indelen op basis van de combina-

ties waarin individuele consumenten producten bezitten. Een bundel producten noemen we

een karakteristieke verzameling. De aankoop van producten in dezelfde karakteristieke ver-

zameling wordt beïnvlced door dezelfde generieke behcefre (dit is verder uitgewerkt in deel

3.2 van het proefschrifr). In deze samenvatting merken we op dat we met dit bundelen

domeinen kunnen definiëren die het onderwerp van verdere studie kunnen zijn.

Binnen dergelijke bundels kunnen we acquisitiepatroonanalyse ook gebruiken om

de meest gebruikelijke volgordes, waarin consumenten producten aanschaffen, te on-

derzoeken. Dergelijke volgordes heten acquisitiepatronen. We hebben alleen crosssectie

data nodig voor de toepassing van acquisitiepatroonanalyse, geen longitudinale gege-

vens. Het is, echter, niet precies duidelijk welke techniek het best toepasbaar is voor dit
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soort analyses. Het doel van deze studie is daarom het vinden van een toepasselijke
techniek om gebeurtenissen te bundelen en hiërarchisch te ordenen. In hoofdstuk 1
stelden we voor dat een geschikte analysetechniek voldoet aan de volgende drie criteria:

(1) De techniek moet op een methodologisch verantwoorde wijze toepasbaar zijn voor
het bundelen en hiërarchisch ordenen van gebeurtenissen, zoals aankopen van pro-
ducten.

(2) De techniek moet toepasbaar zijn in een echt onderzoeksgebied. Onze techniek is
toegepast in de financiële dienstverleningssector.

(3) De resultaten van de toepassing van de geselecteerde techniek voor acquisitie-
patroonanalyse moet voorspellende waarde hebben voor echt consumentengedrag.

Het vinden van een techniek die methodologisch gezien toepasbaar is voor het bundelen
en hiërarchisch ordenen van gebeurtenissen (criterium 1) is in hoofdstuk 2 van deze
studie besproken. We begonnen met een herformulering van het oorspronkelijke bewijs
voor de bruikbaarheid van crosssectie bezitspatronen voor acquisitiepatroonanalyse. Dit
oorspronkelijke bewijs toont namelijk alleen aan dat crosssectie bezitspatronen bruik-
baar zijn voor dir doeleinde indien deterministische acquisitiepatronen in de data te
vinden zijn. Deterministische acquisitiepatronen zijn echter zeldzaam in echte data.
Onze herschrijving van het bewijs maakt het mogelijk om een probabilistische extensie
te formuleren. Deze probabilistische extensie geeft aan dat het Mokkenschaalmodel het
beste geschikt is voor acquisitiepatroonanalyse. Evaluatie van enkele andere technieken,
zoals de Guttman schaal, de Rasch schaal, factoranalyse, clusteranalyse en latente klas-
senanalyse, toont aan dat er waarschijnlijk geen geschikt alternatief is voor de uit-
voering van acyuisitiepatroonanalyse.

Nadat we in hoofdstuk 2 Mokkenschaalanalyse kozen als de meest geschikte
techniek voor het bundelen en hiërarchisch ordenen van gebeurtenissen, stelden we in
hoofdstuk 3 criterium 2 aan de orde. Hier gingen we in op de theoretische verantwoor-
ding van de toepassing van Mokkenschaalanalyse voor acquisitiepatroonanalyse. We be-
argumenteerden dat her logischerwijs klopt om Mokkenschaalanalyse te gebruiken voor
de analyse van karakteristieke verzamelingen en acquisitiepatronen van duurzame en fi-
nanciële producten. We demonstreerden de toepasbaarheid van Mokkenschaalanalyse
voor dit doeleinde door karakteristieke verzamelingen en acquisitiepatronen van duur-
zame en financiële producten af te leiden uit bezitspatronen, die gebaseerd zijn, op
crosssectie interviewdata. Deze empirische toepassing is meer dan een demonstratie van
de voorgestelde onderzoeksaanpak. Er is hiermee aangetoond dat Mokkenschaalanalyse
op de voorgestelde manier is te gebruiken. In hoofdstuk 2 gaven we namelijk al aan dat
hiërarchische acquisitiepatronen niet noodzakelijkerwijs herleidbaar zijn uit een cross-
sectie, ook niet als de meest geschikte techniek wordt gebruikt voor de uitvoering van
het onderzoek. Instabiele volgordes van acquisitie leiden namelijk niet tot hiërarchische
patronen in crosssectie data. Dit werd verder toegelicht in hoofdstuk 2.
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In hoofdstuk 3 vonden we dat sommige acquisitiepatronen dermate stabiel zijn dat

er hiërarchische patronen zijn te vinden in crosssectie data. Hoofdstuk 3 rapporteert

drie acquisitiepatronen, zie tabel S1. We rapporteren de koopsompolis apart. Dit
product behoort tot dezelfde karakteristieke verzameling als de spaarrekening, het
belegfonds en de effectenrekening. Echter koopsompolis heeft geeft vaste positie in het
acquisitiepatroon. In hoofdstuk 3 rapporteerden we de relevante uitwerking en
verantwoordi ng.

Tabe! Sl: In boofdrtuk 3 gerupporteerde atquitiriepurronen

Posicie in de volgorde Duurzame pruducten Spaarproducten Transactie producten

van acquisitie acquisitiepatroon acqwsiciepacroon acquisitiepatroon

] Kookstel Sp:iarrekening Bankrekening

2 Stofzuiger Beleggingsfonds Chequeboek

3 Wasmachine Effectenrekening Card voor giromaat of ander

geldautomaat

4 Koelkasc Crediccard waarbij geld
meeceen van de bankrekening
wordt afgeboekt

5 Crediccard waarbij de eigenaar
betaalt op her moment dat de
rekening binnenkomt

6 Koopsompolis Crediccard waarbij de rekening
over een periode van maanden
wordt becaald

In Hoofdstuk 4 bespraken we de toetsing van criterium 3, de toepasbaarheid en voor-
spellende waarde van op Mokkenschalen gebaseerde acquisitiepatroonanalyse voor wer-
kelijk consumentengedrag. Voor de bespreking van de empirische analyses bediscus-
sieerden we in hoofdstuk 4 een aantal praktische valkuilen, zoals het omgaan met sub-

stitueerbare producten binnen één karakteristieke verzameling. Deze valkuilen en de
manier waarop een onderzoeker hiermee kan omgaan zijn in algemene termen bespro-

ken. We verwachtten namelijk dat deze verschijnselen zich niet alleen voordoen in de

data die we in hoofdstuk 4 analyseerden. Voor een toelichting verwijzen we naar deel

4.2 van het proefschrift.

Ten behoeve van criterium 3 onderzochten we eerst of karakteristieke verza-

melingen zijn te vinden in de transactiedata in een interne marketing database van een

financiële diensrverlener. Deze data vormen een representatie van werkelijk consu-

mentengedrag, zie onderdee14.2. We testten of karakteristieke verzamelingen voorspel-

lende kracht hebben door te onderzoeken of op karakteristieke verzamelingen geba-

seerde informatie voorspellende kracht heeft voor de respons op een direct mail cam-

pagne. De uitkomst was een bevestiging.
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In hoofdstuk 4 onderzochten we ook of acquisitiepatronen herleidbaar zijn uit de
genoemde transactiedata. Hierbij werd getoetst of een acquisitiepatroon, dat was afge-
leid uit de bezitspatronen in de transactiegegevens, overeenkwam met de datum waar-
op elke klant ieder product afnam.

De studie is afgesloten met een epiloog, hoofdstuk 5. In de epiloog gaven we aan
dat Mokkenschaalanalyse theoretisch gezien de meest geschikte techniek is voor het
uitvoeren van acquisitiepatroonanalyse. Verder beargumenteerden we dat de gevonden
resultaten suggereren dat Mokkenschaalanalyse bruikbaar is voor het bundelen en hië-
rarchisch ordenen van gebeurtenissen in het algemeen. Er is, echter, vervolgonderzoek
nodig en wel in de volgende richtingen:

(1) De studie richtte zich niet op de toepassing van acquisitiepatroonanalyse van meer
gedetailleerde presentaties van producten. Studies die in de toekomsr worden uit-
gevoerd kunnen zich richten op de combinaties en volgordes waarin consumenten
specifieke spaarrekeningen, beleggingsfondsen en aandelen aanschaffen. In de
huidige dissertatie richtten we ons vooral op de combinatie en volgorde van aan-
schaf van algemene categorieën. Verder onderzochten we het bundelen en hiërar-
chisch ordenen van aankoopgedrag. Vervolgonderzoek zou gericht kunnen zijn op
dit soort onderzoek met betrekking tot andere soorten gedragsuitingen.

(2) Het onderzoek besteedde weinig aandacht aan het in kaart brengen van de samen-
hang tussen karakteristieke verzamelingen, acquisitiepatronen en andere variabe-
len. In hoofdstuk 4 zijn enkele suggesties te vinden over technieken die bruikbaar
zijn voor dit doeleinde. Zo stelden we voor dat verschillende logitmodellen bruik-
baar zijn voor onderzoek naar de genoemde samenhang, maar meer systematisch
onderzoek is noodzakelijk in deze richting.

(3) We bespraken alleen hoe bundels waarin producten in het bezit van consumenten
zijn, onderzoekbaar zijn. We deden, bijvoorbeeld, geen onderzoek naar de tijd die
ligt tussen de afname van producten. Dergelijke longitudinale onderwerpen zijn te
onderzoeken met longitudinale data.

De epiloog werd afgerond door op te merken dat verder onderzoek niet alleen voor aca-
demische doeleinden interessant is, maar ook voor de huidige markeringpraktijk. Enke-
le ideeën zijn al toegepast voor het verbeteren van de relatiemarketing van enkele finan-
ciële dienstverleners in Nederland.
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