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The relationships (I both conceptual and mathematicall(1l between Bayesian analysis and statistical decision theory
are so strong that it is somewhat unnatural to learn one without the other. Nevertheless, major portions of each
have developed separately. On the Bayesian side, there is an extensively developed Bayesian theory of statistical
inference [0 both subjective and objective versions[] . This theory recognizes the importance of viewing statistical
analysis conditionally [J i.e., treating observed data as known rather than unknown( , even when no loss function
is to be incorporated into the analysis. There is also a well-developed O frequentistC] decision theory, which avoids
formal utilization of prior distributions and seeks to provide a foundation for frequentist statistical theory.
Although the central thread of the book will be Bayesian decision theory, both Bayesian inference and
non-Bayesian decision theory will be extensively discussed. Indeed, the book is written so as to allow, say, the
teaching of a course on either subject separately.
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CHAPTER 1Basic Concepts[] 1.1 Introduction] 1.2 Basic Elements[] 1.3 Expected Loss, Decision Rules, and
Risk[d [0 1.3.1 Bayesian Expected Loss[] [1 1.3.2 Frequentist Risk[] 1.4 Randomized Decision Rules[] 1.5 Decision
Principlest] [ 1.5.1 The Conditional Bayes Decision Principlel] [0 1.5.2 Frequentist Decision Principles] 1.6
Foundationsd O 1.6.1 Misuse of Classical Inference Procedures] [ 1.6.2 The Frequentist Perspective[d [J 1.6.3
The Conditional Perspectiveld [1 1.6.4 The Likelihood Principle[d [0 1.6.5 Choosing a Paradigm or Decision
Principled 1.7 Sufficient Statistics(] 1.8 Convexity[d ExercisesCHAPTER 200 Utility and Loss[] 2.1 Introduction
[0 2.2 Utility Theory 2.3 The Utility of Money[d 2.4 The Loss Functiond] [0 2.4.1 Development from Ultility
Theory[d [0 2.4.2 Certain Standard Loss Functionst] [1 2.4.3 For Inference Problems(] [ 2.4.4 For Predictive
Problems(] [J 2.4.5 Vector Valued Loss Functionstd 2.5 Criticisms[] ExercisessCHAPTER 3[J Prior Information
and Subjective Probability[] 3.1 Subjective Probability[] 3.2 Subjective Determination of the Prior Density[] 3.3
Noninformative Priors(] [ 3.3.1 IntroductionJ [J 3.3.2 Noninformative Priors for Location and Scale Problems
0 O 3.3.3 Noninformative Priors in General SettingsC] [1 3.3.4 Discussion[] 3.4 Maximum Entropy Priors[J 3.5
Using the Marginal Distribution to Determine the PriordJ O 3.5.1 The Marginal Distributiond [0 3.5.2
Information About tnlJ 0 3.5.3 Restricted Classes of Priorsl] [ 3.5.4 The ML-Il Approach to Prior Selection[]

[J 3.5.5 The Moment Approach to Prior Selection [J 3.5.6 The Distance Approach to Prior Selectiont [ 3.5.7
Marginal Exchangeability[] 3.6 Hierarchical PriorsC] 3.7 Criticisms[J 3.8 The Statistician''s Role

[J ExercisesCHAPTER 40 Bayesian Analysis[] 4.1 Introduction[J 4.2 The Posterior Distribution [J 4.2.1
Definition and Determination] [J 4.2.2 Conjugate Familiest] (I 4.2.3 Improper Priors[] 4.3 Bayesian Inference[]
[0 4.3.1 Estimation [0 4.3.2 Credible Sets[] [ 4.3.3 Hypothesis Testing[] [J 4.3.4 Predictive Inferencel] 4.4
Bayesian Decision Theory[] [ 4.4.1 Posterior Decision AnalysisC] [1 4.4.2 Estimation[] [1 4.4.3 Finite Action
Problems and Hypothesis Testing[l [1 4.4.4 With Inference Losses[] 4.5 Empirical Bayes AnalysisC] [1 4.5.1
Introductiond [0 4.5.2 PEB For Normal Means--The Exchangeable Case[d [1 4.5.3 PEB For Normal Means--The
General Casel] [1 4.5.4 Nonparametric Empirical Bayes Analysis] 4.6 Hierarchical Bayes Analysis] [ 4.6.1
Introductiond [0 4.6.2 For Normal Means--The Exchangeable Casel] [ 4.6.3 For Normal Means--The General
Case[d [ 4.6.4 Comparison with Empirical Bayes AnalysisC] 4.7 Bayesian Robustness] [0 4.7.1 Introduction[]

(1 4.7.2 The Role of the Marginal Distributiond [ 4.7.3 Posterior Robustness: Basic Conceptst] [ 4.7.4 Posterior
Robustness: s-Contamination Class[] [1 4.7.5 Bayes Risk Robustness and Use of Frequentist Measures(] [1 4.7.6
Gamma-Minimax Approachd [ 4.7.7 Uses of the Risk Function[] [1 4.7.8 Some Robust and Nonrobust
Situationst] [J 4.7.9 Robust Priors] [J 4.7.10 Robust Priors for Normal Means[J [J 4.7.11 Other Issues in
Robustness[] 4.8 Admissibility of Bayes Rules and Long Run Evaluationst [J 4.8.1 Admissibility of Bayes Rules[]
[J 4.8.2 Admissibility of Generalized Bayes Rules[J [J 4.8.3 Inadmissibility and Long Run Evaluations(] 4.9
Bayesian CalculationJ [J 4.9.1 Numerical Integrationd [J 4.9.2 Monte Carlo Integrationd [ 4.9.3 Analytic
Approximations] 4.10 Bayesian Communicationd [J 4.10.1 Introduction] [ 4.10.2 An Illustration: Testing a
Point Null Hypothesist] 4.11 Combining Evidence and Group Decisions[] 0 4.11.1 Combining Probabilistic
Evidencel] 0 4.11.2 Combining Decision-Theoretic EvidencelJ [J 4.11.3 Group Decision Making[J 4.12
Criticisms[J 0 4.12.1 Non-Bayesian Criticisms[J [J 4.12.2 Foundational Criticisms[J ExercisesCHAPTER 5

[0 Minimax Analysis(] 5.1 Introduction[] 5.2 Game Theory[J [J 5.2.1 Basic Elements[] [ 5.2.2 General
Techniques for Solving Games[] [J 5.2.3 Finite Games[ [J 5.2.4 Games with FiniteJ [J 5.2.5 The Supporting and
Separating Hyperplane Theorems[ [J 5.2.6 The Minimax Theorem( 5.3 Statistical Games[d [ 5.3.1 Introduction
[0 O 5.3.2 General Techniques for Solving Statistical Games[] [ 5.3.3 Statistical Games with Finite[] 5.4 Classes of
Minimax Estimators(] (] 5.4.1 Introductiond [J 5.4.2 The Unbiased Estimator of Risk[J [J 5.4.3 Minimax
Estimators of a Normal Mean Vectord [J 5.4.4 Minimax Estimators of Poisson Means[] 5.5 Evaluation of the
Minimax Principle[] [0 5.5.1 Admissibility of Minimax Rules] [ 5.5.2 Rationality and the Minimax Principle]
(1 5.5.3 Comparison with the Bayesian Approachl] [1 5.5.4 The Desire to Act Conservatively[d (I 5.5.5 Minimax
Regret[] [0 5.5.6 Conclusions] ExercisesCHAPTER 601 Invariancel] 6.1 Introduction(] 6.2 Formulation[]
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[J 6.2.1 Groups of Transformations] [J 6.2.2 Invariant Decision Problems[J [] 6.2.3 Invariant Decision Rules

(1 6.3 Location Parameter Problems[] 6.4 Other Examples of Invarianced 6.5 Maximal Invariants] 6.6 Invariance
and Noninformative PriorsC] [ 6.6.1 Right and Left Invariant Haar Densities[] [1 6.6.2 The Best Invariant Rule[]
(1 6.6.3 Confidence and Credible Sets[] 6.7 Invariance and Minimaxity[] 6.8 Admissibility of Invariant Rules[] 6.9
Conclusions] ExercisessCHAPTER 700 Preposterior and Sequential AnalysisC] 7.1 IntroductionJ 7.2 Optimal
Fixed Sample Size[d 7.3 Sequential Analysis--Notation[] 7.4 Bayesian Sequential AnalysisC] [J 7.4.1 Introduction
00 O 7.4.2 Notation [J 7.4.3 The Bayes Decision Rule[d [J 7.4.4 Constant Posterior Bayes Risk[d] (I 7.4.5 The
Bayes Truncated Procedured [0 7.4.6 Look Ahead Procedures(] [0 7.4.7 Inner Truncation [0 7.4.8
Approximating the Bayes Procedure and the Bayes Risk(J [ 7.4.9 Theoretical Results [0 [J 7.4.10 Other
Techniques for Finding a Bayes Procedurel] 7.5 The Sequential Probability Ratio Test] [1 7.5.1 The SPRT as a
Bayes Procedure] [ 7.5.2 Approximating the Power Function and the Expected Sample Sizel [ 7.5.3 Accuracy
of the Wald Approximations(] [J 7.5.4 Bayes Risk and Admissibility[] [J 7.5.5 Other Uses of the SPRT 7.6
Minimax Sequential Procedures] 7.7 The Evidential Relevance of the Stopping Rule 0 7.7.1 Introduction]

[J 7.7.2 The Stopping Rule Principled O 7.7.3 Practical Implications[] [ 7.7.4 Criticisms of the Stopping Rule
Principleld O 7.7.5 Informative Stopping RulesO 7.8 Discussion of Sequential Loss Functions

[ ExercisesCHAPTER 80 Complete and Essentially Complete Classesl] 8.1 PreliminariesC] 8.2 Complete and
Essentially Complete Classes from Earlier Chapterst [J 8.2.1 Decision Rules Based on a Sufficient Statisticl]

(1 8.2.2 Nonrandomized Decision Rules] [J 8.2.3 Finite OO [ 8.2.4 The Neyman-Pearson Lemmal] 8.3
One-Sided Testing) 8.4 Monotone Decision Problems[] [J 8.4.1 Monotone Multiple Decision Problems[]

[J 8.4.2 Monotone Estimation Problems[] 8.5 Limits of Bayes Rulesl] 8.6 Other Complete and Essentially
Complete Classes of Tests[] [1 8.6.1 Two-Sided Testing[] [ 8.6.2 Higher Dimensional Results] [1 8.6.3
Sequential Testing[] 8.7 Complete and Essentially Complete Classes in Estimation[] [1 8.7.1 Generalized Bayes
Estimatorsd] [0 8.7.2 Identifying Generalized Bayes Estimators(] 8.8 Continuous Risk Functions[] 8.9 Proving
Admissibility and Inadmissibility(] (1 8.9.1 Stein"'s Necessary and Sufficient Condition for Admissibility] [J 8.9.2
Proving Admissibility] [0 8.9.3 Proving Inadmissibility[] [J 8.9.4 Minimal or Nearly Minimal Complete Classes
[0 ExercisesAPPENDIX 100 Common Statistical DensitiesT] | Continuousl] Il DiscreteAPPENDIX 2

O Supplement to Chapter 400 | Definition and Properties of Hm[I 11 Development of [0 4.12100 and O 4.122[1
O 11 Verification of Formula [ 4.12300 APPENDIX 30 Technical Arguments from Chapter 701 | Verification of
Formula 0 7.801 I Il Verification of Formula [ 7.1000 BibliographyNotation and AbbreviationsAuthor
IndexSubject Index
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