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Preface

The main aim of this book is to present a framework, methods, and tools for the
integration of data mining and decision support, as well as their application to
business problems in a collaborative setting. ’

Data mining is concerned with solving problems by analyzing existing data. It is
the core of the knowledge discovery process, which aims at the extraction of
interesting, non-trivial, implicit, previously unknown and potentially useful
information from data. It is an interdisciplinary area involving databases, machine
learning, pattern recognition, statistics, visualization, and others.

Decision support is concerned with developing systems aimed at helping
decision makers solve problems and make decisions. Decision support provides a
selection of data analysis, simulation, visualization and modeling techniques, and
software tools such as decision support systems, group decision support and
mediation systems, expert systems, databases and data warehouses.

Data mining and decision support are, each on their own, well-developed
research areas, but until now there has been no systematic attempt to integrate them.
The bridging of these two technologies has a significant impact on the developments
of both fields, largely by improving approaches for problem solving in real settings,
enabling the fusion of knowledge from experts and knowledge extracted from data,
and consequently enabling the successful solution of new types of problems. The
chapters presented in this book provide a foundation for this new research area at the
intersection of data mining and decision support. This is achieved by proposing a
conceptual framework and methods for their integration and by discussing the
collaboration aspects and the lessons learned from practical applications.

The book consists of four parts: Part I: Basic Technologies; Part II: Integration
Aspects of Data Mining and Decision Support; Part [1I: Applications of Data Mining
and Decision Support; Part IV: Collaboration Aspects.

Part I gives an overview of the technologies used in practical data analysis and
decision-making problem solving, briefly describing each of the technologies,
selected methods and applications. The first two chapters cover data mining and the
specific area of text and web mining. The next two chapters describe decision
support itself and the proposed technology for data mining and decision support
integration. Collaboration in a data mining virtual organization and technology for
collaborative data mining are addressed in the last two chapters of Part 1.

Part II addresses the aspects of data mining and decision support integration.
There are four chapters, presenting four possible integration approaches. The first
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chapter presents the decision support for data mining approach, which is aimed at
improving the data mining process by decision support methods, in particular
decision support based on the ROC analysis. The second chapter addresses the
complementary data mining for decision support approach, illustrated by two
methods applied in marketing. The final two chapters of Part Il describe the
integration of data mining and decision support in data pre-processing, and through
model standardization and visualization.

Part III describes in detail real-life applications of data mining and decision
support. These applications are drawn from the following domains: mass media,
road traffic accidents, collaborating research organizations, Web site logs, loan
allocation, building construction, and education. The first two chapters in the part
report on pure data mining applications. The second two chapters describe text and
Web mining applications. The final three chapters report on decision support
applications, two of which include the integration of decision support and data
mining techniques.

Part IV presents practical advantages and limitations of collaborative problem
solving framework in a virtual enterprise formed from remote teams collaborating
mostly via the Internet. The first two chapters of this part report on collaborative
data mining and collaborative decision-making. The third chapter addresses the
knowledge management aspects of collaboration. The last two chapters report on the
lessons learned from the collaboration of academic and business partners in the
virtual enterprise framework.

How to read this book

The book is structured so that it gradually introduces the main concepts and
methods covering the whole area of data mining, decision support, their integration
and collaboration aspects, all illustrated with a number of applications. However, the
book allows also for selective reading of specific areas in the manner which follows.

A reader interested in data mining only is suggested to read Chapters 1 and 2 of
Part I and followed by reading about the real-life applications of data mining in
Chapters 11 and 12 of Part III.

A reader interested exclusively in decision support is suggested to read Chapter
3 of Part I and then read about the applications of decision support in Chapter 15 of
Part III.

Those interested in the integration aspects of data mining and decision support
are suggested to read Chapters 1-4 of Part I, followed by reading about the
approaches to data mining and decision support integration in all Part II chapters, the
applications of integrated data mining and decision support technology in the last
two chapters of Part III, and the lessons learned in the last two chapters of Part I'V.

A reader interested in the aspects of collaboration is suggested to read Chapters
5 and 6 of Part I and then read about different collaboration aspects in Part IV.

Editors:
Dunja Mladenié, Nada Lavra¢, Marko Bohanec, and Steve Moyle

Ljubljana and Oxford
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Foreword

The area of data mining is concerned with the discovery of interesting and useful
patterns in data. Most scientific research in data mining is aimed at developing better
methods that can find more types of patterns in noisy and incomplete data and at
measures of interestingness and usefulness. Over the past years the research efforts
have been quite successful, resulting in a wide range of methods and commercial
tools. Industrial development of data mining involves the development of tools for
visualisation of data and the resulting patterns, standards for representing data and
patterns and business aspects such as project planning and feasibility assessment. In
practice data mining is becoming an established technology with applications in a
wide range of areas that include marketing, health care, finance, environment,
economic planning, career planning, and military.

The ultimate purpose of industrial data mining is the use of the resulting patterns
to solve some problem: predicting sales or customer loyalty, recognising disease or
predicting the effect of medical intervention, recognising fraudulent financial
transactions, recognising threats to ecological systems, etc. In such applications, data
mining is only part of the total process. Experts and clients are needed in most stages
of the project: to define and redefine the problem, to determine relevant aspects of
the problem, to supply the data, to remove errors from the data, to provide
constraints on possible patterns, to interpret patterns and possibly reject those that
are implausible, to evaluate predicted effects, and so on.

A complementary approach to such problem solving that does not rely on
collecting observational data is decision making. In this approach the human
decision maker makes the alternatives and the criteria for preferring one to the other
explicit and then uses this to make a rational decision. This process can be supported
by computational decision support systems that systematically guide a decision
maker through the process.

The vision behind this book is the leverage that can be obtained by integrating
data mining and decision support systems. For example, in medical decisions, data
mining can produce a pattern that can be used to predict the effect of possible
treatments. Adding this information to the information pool will allow better
decisions than when only the observations on the patient are available. Decision
support systems can then be used to make a rational choice between alternative
treatments.

This integration of these two paradigms introduces a number of issues that were
not of central importance in data mining or decision support systems. Decision
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support systems are based on information from the decision maker and possibly
from additional experts and decision makers. To achieve integrated data mining /
decision making requires including the state-of-the art data mining methods and
tools but also a methodology and support for cleaning and preparing the data and
standards for representing intermediate results.

Several practice-oriented research efforts in data mining have recognised the
need for methods and tools that include a larger part of the problem solving process
than data analysis. A methodology that covers the process from problem definition
to presentation and delivery of the resulting patterns was developed in the CRISP-
DM project (Chapman, et al., 2000) and is becoming a de facto industrial standard.
The MiningMart project (Morik and Scholz, 2003) developed methods and tools that
include the preprocessing stage and support the construction and use of a database of
solutions. The Japanese Active Mining project (Motoda, 2002) extends the scope to
the active acquisition of data and emphasises the role of a domain expert in all stages
of the data mining process. The US project on Evidence Extraction and Link
Discovery addresses similar issues but in the context of specific applications such as
military decision making and discovering terrorist networks.

The vision of this book, which is a result of the European SolEuNet project
‘Data Mining and Decision Support for Business Competitiveness: A European
Virtual Enterprise’ (Mladeni¢ and Lavra¢, 2003), is to take the scope of the methods
and tools one step further, covering the business and collaboration aspects, as well as
the decision making stage of the problem solving process. The latter raises a number
of new problems. One type of problem is that domain experts and decision makers
must be able to participate in the process. This requires a methodology and tools that
make the process transparent.

The chapters in this book contribute steps towards integrated, collaborative data
mining and decision making methods, tools and methodology. They also include
overviews of the basic technologies and industrial cases.

The contributions in this book are thus of interest to researchers and practitioners
in decision support and in data mining. Integrated use of these two technologies is
likely to increase their usability and to raise additional research questions. Graduate
students specializing in data mining and decision support will benefit from increased
awareness of some new, non-conventional methods, which proved useful in the
practical applications described in the book. The work on collaborative problem
solving at this high technical level provides interesting tools and observations that
are worth reading as they go beyond the areas of data mining and decision support.
The industrial case studies illustrate the practical value of the approach. In this
respect, the book will be of interest also to researchers, practitioners and students of
knowledge management. The virtual enterprise organizational models and
testimonies of practical collaboration experiences of business and academic
institutions will certainly be illuminating for the reader. Finally, some explicit
‘lessons learned’ are worth considering when entering into collaborative projects
involving business and academia.

Amsterdam Maarten van Someren
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