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Preface

It is hard to find something else to say about data science today that has not already
been said, Perhaps what has not yet been discussed is that the progress in this area is
profoundiy challenging the way concepts have to be presented to newcomers. Data
scignce brings together concepts from disciplines like compulter science, statistics
and applied mathematics, and the applications reach all possible aspects of life
and cconomics. Consequently, universities around the world are having difficulties
in addressing the need for a reformulation of their courses. There is a clear need
for new ways to present the material. with an emphasis in understanding the
key concepts, the novel applications and the impact of the technigques. This is,
undoubtedly, a huge endeavour as there is no universally established curriculum
for data science, In fact, we feel there is a need for students and practitioners who
have been trained in one particular field to find a “shortcut” that would allow them
to understand other areas.

This book can be seen as a first step in that direction. We aim at “bridging the
gap” between some core new ideas in data science with the application in business
and consuiner analytics,

There are several reasons to choose this intersection as our first target. Advances
in data science, data analytics and data mining methodologies are bringing many
novel contributions to business and marketing applications. On the other side, the
scale of e~commerce activities and the possibility of reaching a novel understanding
of consumer behaviour are a driving force that pushes and challenges the field of
data science. It is clear that the trend is here to stay. Conducting business and
speaking out to consumers will be forever paired with data analytics. We have
gained an incredible capability for collecting large amounts of widely varied data,
and providing business insights from these data sources has become an important
and continuous Lask of many researchers and business professionals.

At the time of writing this work, all the techniques included are considered novel
in the area of business and consumer analytics, We are sure that more work necds
to be done for many of them to reach the scalability necessary to deal with datasets
of millions of consumers and products. That is a necessity of daily operations of
many companies; we feel that this need for scalability will be met by the natural
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vi Preface

algorithmic progress provided by computer science. This said, we are interested in
the new ideas currently at the crossroads between developments in data science,
optimization, network analytics. computational complexity, artificial intelligence
and machine learning, evolutionary algorithms and their application to business
scenarios. We are confident that many of these techniques will soon flourish and
become more widely adopted by businesses.

There are several lessons that are normally learnt when you finish a book. For the
two editors, some of them were carly ones at the beginning of the work. and they,
in turn, helped to mould the introductory section to address them. For instance,
the overzealous preoccupation of computer scientists with the provision of highly
predictive analytic learning systems often clashes with the interest of business
professionals. The latter tend to prefer models with perhaps less variables, at a cost
of having a reduced predictive capability. that nevertheless contain the necessary
levers that can lead to improved decision-making, reducing cost and maximizing
profit. For both sides of the intersection we are looking at {i.e., data scientists and
business professionals). even the word “problem™ conveys a different meaning,
and the quest of “efficiency” in computer scierce may be misinterpreted by a
business marketer. We also aimed at presenting some fundamentals on marketing
and consumer behaviour to enlighten the “hardcore computer scientists” about some
of the needs and wants of marketing and business professionals. We quote: “Data
has been king for well over a decade by now, but the way we use it is undergoing
some sevious change. Gone are the days of awe at pretty charts and heat maps.
Gone, too, is any patience for analvtics unaligned to action”. These differences
in the use of language and purpose are discussed in a tutorial way to help cngage
hoth communities towards a common goal. Once again. although we are certain that
more needs 10 be done, our intention was clear: we tried to fill this gap.

Apart from the two introductory chapters, the rest of the book is organized as
follows. Each section is centred in one specific area of fast development, which
is either methodological or application based. The clustering and pattern mining
section contains recent developments that are important for customer segmentation
and targeting. They go from an introductory tone (Chaps. 3 and 4 are of that type),
while the other two chapters relate to more advanced methods currently under
development.

The network section contains a review chapter, which again is of an introductory
nature, followed by an introduction to the area of centrality analysis (which is a
main topic for areas of computational social science and preduct analyses). The
remaining four chapters provide a variety of methods and applications related to
network analytics including novel applications in survey analyses and co-purchasing
network analytics.

In the 1980s. a new word was coined by Fred Glover called “metaheuristics™,
which are generic techniques aimed at guiding heuristics tor a problem at hand

Mipsi/iw wanformation-managenment eonvopinion/duti- scicnee-under ivs- oy ervthing-tin-
Chterprise-now -does,



Preface vii

which can be posed as an optimization task. Analegously. he is proposing the
use of the word “meta-analytics” for identifying high-level techniques aiming al
guiding a multitude of methods working together to address a data analytic problem.
These ideas are introduced. and then several chapters are dedicated to specific
implementations of these methodologies: two with a focus in ensemble learning
and one in a classification problem.

Memelic algorithms are a paradigm that was championed by one of the editors,
and during the last years, it has become a highly active field of research following
the publication of the Handbook of Memetic Algorithms by Springer in 2011. While
applications in many fields of science and technology exist, there is an enormous
potential for the area of business and consumer analytics. The chapters included in
this work are just the tip of the iceberg of the activity that currently exists. It includes
applications in product and customer visualization. personalized recomunendation
systems, facility location and vehicle routing, and orienting problems. We also
note that one of the contributions in the network section includes a memetic algo-
rithm application addressing overlapping community identification in co-purchasing
graphs {rom the Amazon group.

The final section includes a more application-oriented major theme around travel
and fashion analytics with three contributions in tourism and one in recommendation
systems for a tashion e-commerce service. While the major theme is on personal-
ization of services, the chaplers are self-contained and methodologically address the
questions using different techniques (fuzzy clustering. mathematical programming
and ranking-based techniques).

We have tried. whenever possible, to use the same dataset in some of the difterent
chapters. This allows readers to understand the possibilities that the different
techniques gave individually and to concentrate the descriptions of all the datasets
in a single Appendix chapter at the end of this book.

Callaghan, NSW, Australia Pablo Moscato
Natalie Jane de Vries
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