
Contents

Preface page ix

1 Introduction 1

2 Decision theory 4
2.1 Formulation 4
2.2 The risk function 5
2.3 Criteria for a good decision rule 7
2.4 Randomised decision rules 11
2.5 Finite decision problems 11
2.6 Finding minimax rules in general 18
2.7 Admissibility of Bayes rules 19
2.8 Problems 19

3 Bayesian methods 22
3.1 Fundamental elements 22
3.2 The general form of Bayes rules 28
3.3 Back to minimax. . . 32
3.4 Shrinkage and the James–Stein estimator 33
3.5 Empirical Bayes 38
3.6 Choice of prior distributions 39
3.7 Computational techniques 42
3.8 Hierarchical modelling 48
3.9 Predictive distributions 52
3.10 Data example: Coal-mining disasters 55
3.11 Data example: Gene expression data 57
3.12 Problems 60

4 Hypothesis testing 65
4.1 Formulation of the hypothesis testing problem 65
4.2 The Neyman–Pearson Theorem 68
4.3 Uniformly most powerful tests 69
4.4 Bayes factors 73
4.5 Problems 78

© Cambridge University Press www.cambridge.org

Cambridge University Press
0521839718 - Essentials of Statistical Inference
G. A. Young and R. L. Smith
Table of Contents
More information

http://www.cambridge.org/0521839718
http://www.cambridge.org
http://www.cambridge.org


vi Contents

5 Special models 81
5.1 Exponential families 81
5.2 Transformation families 86
5.3 Problems 88

6 Sufficiency and completeness 90
6.1 Definitions and elementary properties 90
6.2 Completeness 94
6.3 The Lehmann–Scheffé Theorem 95
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