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Preface

The aim of this book is to give a self-contained account of the statistical
basis of epidemiology. The book is intended primarily for students enrolled
for a masters degree in epidemiology, clinical epidemiology, or biostatistics,
and should be suitable both as the basis for a taught course and for private
study. '

Although we anticipate that most readers will have taken a first course
in statistics, no previous knowledge is assumed, and the mathematical level
of the book has been chosen to suit readers whose basic training is in biol-
ogy. Some of the material in the book could be omitted at first reading, ei-
ther because it is rather more demanding of mathematical skills or because
it deals with rather specialized points. We have been careful to gather such
material either into complete chapters or complete sections and to indicate
these with a marginal symbol, as here.

Epidemiologists today have ready access to computer programs of great
generality, but to use these sensibly and productively it is necessary to
understand the ideas which lie behind them. The most important of these
is the idea of a probability model. All statistical analysis of data is based
on probability models, even though the models may not be explicit. Only
by fully understanding the model can one fully understand the analysis.

Models depend on parameters, and values must be chosen for these
parameters in order to match the model to the data. In showing how this
is done we have chosen to emphasize the role of likelihood because this offers
an approach to statistics which is both simple and intuitively satisfying.
An additional advantage of this approach is that it requires the model and
its parameters to be made explicit, even in the simplest situations. More
complex problems can then be tackled by natural extensions of simple
methods and do not require a whole new way of looking at things.

Most of the material in this book was developed during successive res-
idential summer courses.in epidemiology and statistics, held in Florence
under the auspices of the European Educational Programme in Epidemiol-
ogy. We are grateful to the International Agency for Cancer Research, the
Regional Office for Europe of the World Health Organization, the Commis-
sion of the European Communities, and the Tuscany Regional Government,
for sponsoring the program, and to Walter Davies, Organizing Secretary,
and Rodolfo Saracci, Course Director, whose respective skills ensured that
the course took place each year. We also acknowledge with thanks helpful
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comments on earlier drafts from Damien Jolley, Bendix Carstensen, Dave
Leon, and Nick Hills.

David Clayton

Cambridge
& g Michael Hills

London
February 1993

Dedication

To the students of the Florence course, 1988 — 92, without whose help and
encouragement this book would never have appeared.
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