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Preface

Goals

The goal of this book is to give an overview of fundamental ideas and
results about rational decision making under uncertainty, highlighting the
implications of these results for the philosophy and practice of statistics.
The book grew from lecture notes from graduate courses taught at the
Institute of Statistics and Decision Sciences at Duke, at the Johns Hopkins
School of Public Health, and at the University of Washington. It is designed
primarily for graduate students in statistics and biostatistics, both at the
master and PhD level. However, the interdisciplinary nature of the material
should make it interesting to students and researchers in economics (choice
theory, econometrics), engineering (signal processing; risk analysis), computer
science (pattern recognition and artificial intelligence), and scientists who are
interested in the general principles of experimental design and analysis.

Rational decision making has been a chief area of investigation in a number
of disciplines, in some cases for centuries. Several of the contributions and
viewpoints are relevant to both the education of a well rounded statistician
and to the development of sound statistical practices. Because of the wealth of
important ideas, and the pressure from competing needs in current statistical
curricula, our first course in decision theory aims for breadth rather than
depth. We paid special attention to two aspects: bridging the gaps among
the different fields that have contributed to rational decision making, and
presenting ideas in a unified framework and notation while respecting and
highlighting the different and sometimes conflicting perspectives.

With this in mind, we felt that a standard textbook format would be too
constraining for us and not sufficiently stimulating for the students. So our
approach has been to write a “tour guide” to some of the ideas and papers
that have contributed to making decision theory so fascinating and important.
We selected a set of exciting papers and book chapters, and developed a self
contained lecture around each one. Some lectures are close to the source, while
other stray far from their original inspiration. Naturally, many important
articles have been left out of the tour. Our goal was to select a set that would
work well together in conveying an overall view of the fields and controversies.

master 24/12/2008 02:51—PAGE PROOFS for John Wiley & Sons Ltd (28x44jw.cls v5.0, 16th April 1997)



2 DECISION THEORY: PRINCIPLES AND APPROACHES

We decided to cover three areas: the axiomatic foundations of decision
theory; statistical decision theory; and optimal design of experiments. At many
universities, these are the subject of separate courses, often taught in different
departments and schools. Current curricula in statistics and biostatistics are
increasingly emphasizing interdisciplinary training, reflecting similar trends
in research. Our plan reflects this need. We also hope to contribute to
increased interaction among the disciplines by training students to appreciate
the differences and similarities among the approaches.

We designed our tour of decision theoretic ideas so that students might
emerge with their own overall philosophy of decision making and statistics.
Ideally that philosophy will be the result of contact with some of the key ideas
and controversies in the different fields. We attempted to put contributions
of each article in some historical perspective and to highlight developments
that followed. We also developed a consistent unified notation for the entire
material and emphasized the relationships among different disciplines and
points of view. Most lectures include current day materials, methods and
results, and try at the same time to preserve the viewpoint and flavor of the
original contributions.

With few exceptions, the mathematical level of the book is basic. Advanced
calculus and intermediate statistical inference are useful prerequisites, but an
enterprising student can profit from most of the the book even without this
background. The challenging aspect of the book lies in the swift pace at which
each lecture introduces new and different concepts and points of view.

Some lectures have grown beyond the size that can be delivered during
a one-hour-and-a-half session. Some others merge materials that were often
taught as two separate lectures. But for the most part, the lecture-session
correspondence should work reasonably well. The style is also closer to that
of transcribed lecture notes than that of a treatise. Each lecture is completed
by worked examples and exercises that have been helpful to us in teaching
this material. Many proofs, easy and hard, are left to the student.

Acknowledgments

We have intellectual debt to more people than we can list, but a special place
in this list is occupied by courses we took and lecture notes we read. Giovanni’s
course at Duke was initially developed from two main sources. The first
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has been a lifetime experience. She cannot wait for the next one [well, give
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