











Chapter 4

should also be undertaken. Especially, the issues of applying the equal frequency
binning principle and of the optimal reduction scheme are of significant
importance in this respect.

The approach contained in this study could be viewed not as a fully eligible
second generation technique, since the measurement model is not an explicit
part of the model. Therefore, extending the presented approach by the possibility
of handling latent constructs and measurement model should be in future
undertaken. This problem is actually examined as one of the main topics in the
following case study.
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Chapter 5

that the latent constructs are at ordinal level of measurement. From the
modelling perspective, this is an important issue, since it can have significant
effect on the performance of the model and on its complexity [Elidan and
Friedman, 2001]. More importantly even, it is an important matter from the point
of view of the theory and practice of Customer Satisfaction and Loyalty.

In a Bayesian network model, observed indicator variables are treated as any
other node in the network, whereas the construct variables are handled as hidden
nodes. The term “latent construct”, or “latent variable” is used especially in the
social sciences; when we however approach the modelling of the CS&L
phenomenon with Bayesian networks, the term “hidden node” is more
appropriate and natural. For clarity, we will use here both terms interchangeably.

A natural question that arises in the situation when some nodes are treated
as latent in a Bayesian network model is how to evaluate goodness of fit, and
how to parameterise such models, We will review the details of the developments
and their implications in this context. Our discussion is exemplified and tested in
the context of the theoretical CS&L research. Again, we stress that our
considerations relating to the theory of CS&L are meant merely as an illustration
of our procedure, and it is not or aim to gain extensive insight into the CS&L
phenomenon.

5.1.1. Objectives

The case study in this chapter is the second one that aims at investigating the
research question no. 1, namely, how marketing theories can be discovered by
means of the Bayesian network approach.

In particular, this chapter has the following goals and sub-goals:

1. How can marketing theories be discovered by means of BNs? Specifically,
a. we evaluate Bayesian networks in terms of the deductive CS&L
research,
b. we propose and evaluate new methods for;
i. handling of latent constructs and accounting for the
measurement model in BN modelling,
ii. latent construct validation in BN modelling,
iii. finding the dimensionality of latent constructs in BN models,

2. With regard to the added value of modelling marketing problems with
Bayesian networks, we show and illustrate the potential of combination of
prior knowledge with data at hand.

3. Furthermore, we pinpoint what are the strengths and weaknesses of Bayesian

networks in terms of specific statistical and modelling issues, such as data
distributional assumptions, missing data handling, etc
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values, i.e., it is rather discrete ordinal variable with only several potential
values. We determine the dimensionality based on its most likely measurement
model.

Next, we show and illustrate the potential of combination of prior knowledge
with data at hand within the Bayesian network modelling. More precisely, we
consider a scenario, likely to occur in practice, in which a researcher’s intention
is to make use of existing theory by bringing it in the empirical validation of the
model. The presumed prior knowledge in the presented example concerns values
of prior conditional probabilities distributions that define relationships between
a construct and its antecedents. We investigate further what is the impact of
different prior knowledge on the resulting marginal likelihood of the model.

Finally, in the course of discussion, we note and collect what are the
strengths and weaknesses of Bayesian networks in terms of specific statistical
and modelling issues, such as data distributional assumptions, missing data
handling, etc.

All the proposed methods are applied in a theoretical CS&L study set in the
service industry. Since we use an existing secondary data set, we fell back on the
contents of the questionnaire and operationalization of the constructs. Upon the
consultation of the questionnaire and available dataset, we have decided to
include four constructs in this study: Customer Satisfaction, Involvement, Trust
and Loyalty.

The organisation of this chapter is as follows. In Section 5.2 we describe the
collection of data, contents of the questionnaire and operationalization of
constructs. In Section 5.3 we give an account of specification of assumptions and
possible hypotheses. Handling of latent constructs and accounting for the
measurement model in the Bayesian network framework are addresses in Section
5.4. Section 5.5 contains the discussion of the proposed construct validation
procedure. In Section 5.6, we focus on determining dimensionality of latent
constructs, and the results of the comparison between the competing
hypothetical models are addressed in Section 5.7. Details on the implications of
the most likely model in terms of the marginal probabilities for variables and
strengths of relationships between constructs are the topic of Section 5.8. Qur
approach of handling latent constructs is compared with a standard approach in
Section 5.9. We close this chapter with conclusions and implications in Section
5.10.

5.2. Data issues

5.2.1. Collection

The data being used in this study come from a telephone customer satisfaction
survey among clients of a service company in Belgium (due to the legal issues,
we cannot give a precise information on the name of this company and the type
of service it offers). The study was aimed to investigate the extent to which the
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