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Bayesian inference has become a standard method of analysis in many fields of science.
Students and researchers in experimental psychology and cognitive science, however, have
failed to take full advantage of the new and exciting possibilities that the Bayesian approach
affords. Ideal for teaching and self study, this book demonstrates how to do Bayesian mod-
eling. Short, to-the-point chapters offer examples, exercises, and computer code (using
WinBUGS or JAGS, and supported by Matlab and R), with additional support available
online. No advance knowledge of statistics is required and, from the very start, readers
are encouraged to apply and adjust Bayesian analyses by themselves. The book contains a
series of chapters on parameter estimation and model selection, followed by detailed case
studies from cognitive science. After working through this book, readers should be able to
build their own Bayesian models, apply the models to their own data, and draw their own
conclusions.
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Preface

This book, together with the code, answers to questions, and other material at
www.bayesmodels.com, teaches you how to do Bayesian modeling. Using modern
computer software—and, in particular, the WinBUGS program—this turns out to
be surprisingly straightforward. After working through the examples provided in
this book, you should be able to build your own models, apply them to your own
data, and draw your own conclusions.

This book is based on three principles. The first is that of accessibility : the
book’s only prerequisite is that you know how to operate a computer; you do not
need any advanced knowledge of statistics or mathematics. The second principle is
that of applicability : the examples in this book are meant to illustrate how Bayesian
modeling can be useful for problems that people in cognitive science care about.
The third principle is that of practicality : this book offers a hands-on, “just do it”
approach that we feel keeps students interested and motivated.

In line with these three principles, this book has little content that is purely
theoretical. Hence, you will not learn from this book why the Bayesian philosophy
to inference is as compelling as it is; neither will you learn much about the intricate
details of modern sampling algorithms such as Markov chain Monte Carlo, even
though this book could not exist without them.

The goal of this book is to facilitate and promote the use of Bayesian model-
ing in cognitive science. As shown by means of examples throughout this book,
Bayesian modeling is ideally suited for applications in cognitive science. It is easy
to construct a basic model, and then add individual differences, add substantive
prior information, add covariates, add a contaminant process, and so on. Bayesian
modeling is flexible and respects the complexities that are inherent in the modeling
of cognitive phenomena.

We hope that after completing this book, you will have gained not only a new
understanding of statistics (yes, it can make sense), but also the technical skills to
implement statistical models that professional but non-Bayesian cognitive scientists
dare only dream about.

Michael D. Lee

Irvine, USA
Eric-Jan Wagenmakers

Amsterdam, The Netherlands
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