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Preface

The amount of data stored in the world’s databases doubles every 20 months, as
estimated by Usama Fayyad, one of the founders of machine learning and co-author
of the book Advances in Knowledge Discovery and Data Mining (ed. by the
American Association for Artificial Intelligence, Menlo Park, CA, USA, 1996), and
clinicians, familiar with traditional statistical methods, are at a loss to analyze them.

Traditional methods have, indeed, difficulty to identify outliers in large datasets,
and to find patterns in big data and data with multiple exposure/outcome variables.
In addition, analysis-rules for surveys and questionnaires, which are currently com-
mon methods of data collection, are, essentially, missing. Fortunately, the new dis-
cipline, machine learning, is able to cover all of these limitations.

So far, medical professionals have been rather reluctant to use machine learning.
Ravinda Khattree, co-author of the book Computational Methods in Biomedical
Research (ed. by Chapman & Hall, Baton Rouge, LA, USA, 2007) suggests that
there may be historical reasons: technological (doctors are better than computers
(7)), legal, cultural (doctors are better trusted). Also, in the field of diagnosis mak-
ing, few doctors may want a computer checking them, are interested in collabora-
tion with a computer or with computer engineers.

Adequate health and health care will, however, soon be impossible without
proper data supervision from modern machine learning methodologies like cluster
models, neural networks, and other data mining methodologies. The current book is
the first publication of a complete overview of machine learning methodologies for
the medical and health sector, and it was written as a training companion, and as a
must-read, not only for physicians and students, but also for anyone involved in the
process and progress of health and health care.

Some of the 80 chapters have already appeared in Springer’s Cookbook Briefs,
but they have been rewritten and updated. All of the chapters have two core charac-
teristics. First, they are intended for current usage, and they are, particularly, con-
cerned with improving that usage. Second, they try and tell what readers need to
know in order to understand the methods.
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In a nonmathematical way, stepwise analyses of the below three most important
classes of machine learning methods will be reviewed:

Cluster and classification models (Chaps. 1, 2, 3,4,5,6,7, 8,9, 10, 11, 12, 13, 14,
15, 16, 17, and 18),

(Log)linear models (Chaps. 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33,
34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, and 49),

Rules models (Chaps. 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65,
606, 67, 68, 69, 70, 71, 72,73, 74, 75,76, 77, 78, 79, and 80).

The book will include basic methodologies like typology of medical data,
quantile-quantile plots for making a start with your data, rate analysis and trend
analysis as more powerful alternatives to risk analysis and traditional tests, probit
models for binary effects on treatment frequencies, higher order polynomes for cir-
cadian phenomena, contingency tables and its myriad applications. Particularly,
Chaps. 9, 14, 15, 18, 45, 48, 49, 79, and 80 will review these methodologies.

Chapter 7 describes the use of visualization processes instead of calculus meth-
ods for data mining. Chapter 8 describes the use of trained clusters, a scientifically
more appropriate alternative to traditional cluster analysis. Chapter 69 describes
evolutionary operations (evops), and the evop calculators, already widely used for
chemical and technical process improvement.

Various automated analyses and simulation models are in Chaps. 4, 29, 31, and
32. Chapters 67, 70, 71 review spectral plots, Bayesian networks, and support vec-
tor machines. A first description of several methods already employed by technical
and market scientists, and of their suitabilities for clinical research, is given in
Chaps. 37, 38, 39, and 56 (ordinal scalings for inconsistent intervals, loglinear mod-
els for varying incident risks, and iteration methods for cross-validations).

Modern methodologies like interval censored analyses, exploratory analyses
using pivoting trays, repeated measures logistic regression, doubly multivariate
analyses for health assessments, and gamma regression for best fit prediction of
health parameters are reviewed in Chaps. 10, 11, 12, 13, 16, 17, 42, 46, and 47.

In order for the readers to perform their own analyses, SPSS data files of the
examples are given in extras.springer.com, as well as XML (eXtended Markup
Language), SPS (Syntax), and ZIP (compressed) files for outcome predictions in
future patients. Furthermore, four csv type excel files are available for data analysis
in the Konstanz information miner (Knime) and Weka (Waikato University New
Zealand) miner, widely approved free machine learning software packages on the
internet since 2006. Also a first introduction is given to SPSS modeler (SPSS’ data
mining workbench, Chaps. 61, 64, 65), and to SPSS Amos, the graphical and non-
graphical data analyzer for the identification of cause-effect relationships as prin-
ciple goal of research (Chaps. 48 and 49). The free Davidwees polynomial grapher
is used in Chap. 79.

This book will demonstrate that machine learning performs sometimes better
than traditional statistics does. For example, if the data perfectly fit the cut-offs
for node splitting, because, e.g., ages>55 years give an exponential rise in
infarctions, then decision trees, optimal binning, and optimal scaling will be better
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Preface vii

analysis-methods than traditional regression methods with age as continuous
predictor. Machine learning may have little options for adjusting confounding and
interaction, but you can add propensity scores and interaction variables to almost
any machine learning method.

Each chapter will start with purposes and scientific questions. Then, step-by-step
analyses, using both real data and simulated data examples, will be given. Finally, a
paragraph with conclusion, and references to the corresponding sites of three intro-
ductory textbooks previously written by the same authors, is given.

Lyon, France Ton J. Cleophas
December 2015 Aeilko H. Zwinderman
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