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[0 O Most statistical work is concerned directly with the provision and implementa-tion of methods for study
design and for the analysis and interpretation of data. The theory of statistics deals in principle with the general
concepts underlyingall aspects of such work and from this perspective the formal theory of statisticalinference is but
a part of that full theory. Indeedd from the viewpoint of indi-vidual applications] it may seem rather a small part.
Concernis likely to be moreconcentrated on whether models have been reasonably formulated to addressthe most
fruitful questionstI on whether the data are subject to unappreciatederrors or contamination and(d especially]

on the subject-matter interpretation ofthe analysis and its relation with other knowledge of the field.J [I Yet the
formal theory is important for a number of reasons. Without somesystematic structure statistical methods for the
analysis of data become a col-lection of tricks that are hard to assimilate and interrelate to one another(] orfor that
matter to teach. The development of new methods appropriate for newproblems would become entirely a matter of
ad hoc ingenuity. Of course suchingenuity is not to be undervalued and indeed one role of theory is to assimilate

[J generalize and perhaps modify and improve the fruits of such ingenuity.lJ 0 Much of the theory is concerned
with indicating the uncertainty involved inthe conclusions of statistical analysesC] and with assessing the relative
merits ofdifferent methods of analysisC] and it is important even at a very applied level tohave some understanding
of the strengths and limitations of such discussions.This is connected with somewhat more philosophical issues
connected withthe nature of probability. A final reason] and a very good oneld for study of thetheory is that it is
interesting.[J [0 The object of the present book is to set out as compactly as possible thekey ideas of the subjectl] in
particular aiming to describe and compare the mainideas and controversies over more foundational issues that
have rumbled on atvarying levels of intensity for more than 200 years.
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100 Preliminariesl] Summary[J 1.1 Starting point[] 1.2 Role of formal theory of inferencel] 1.3 Some simple
models] 1.4 Formulation of objectives(] 1.5 Two broad approaches to statistical inference1 1.6 Some further
discussionl] 1.7 Parameters[] Notes 12[1 Some concepts and simple applicationst] Summary[] 2.1 Likelihood

[0 2.2 Sufficiencyl 2.3 Exponential family 2.4 Choice of priors for exponential family problems[] 2.5 Simple
frequentist discussion] 2.6 Pivots[] Notes 2300 Significance testsC] Summary[d 3.1 General remarks] 3.2 Simple
significance test[] 3.3 One- and two-sided tests] 3.4 Relation with acceptance and rejectiond 3.5 Formulation of
alternatives and test statistics] 3.6 Relation with interval estimationd 3.7 Interpretation of significance tests[] 3.8
Bayesian testing[] Notes 341 More complicated situations[] Summary[] 4.1 General remarks[] 4.2 General
Bayesian formulation] 4.3 Frequentist analysist] 4.4 Some more general frequentist developmentst] 4.5 Some
further Bayesian examplesl] Notes 4501 Interpretations of uncertainty] Summary[] 5.1 General remarks[] 5.2
Broad roles of probability] 5.3 Frequentist interpretation of upper limitst] 5.4 Neyman-Pearson operational
criterial] 5.5 Some general aspects of the frequentist approach] 5.6 Yet more on the frequentist approach] 5.7
Personalistic probability[] 5.8 Impersonal degree of belief(] 5.9 Reference priors] 5.10 Temporal coherency

[J 5.11 Degree of belief and frequency] 5.12 Statistical implementation of Bayesian analysisC] 5.13 Model
uncertainty[] 5.14 Consistency of data and prior[] 5.15 Relevance of frequentist assessment[] 5.16 Sequential
stopping 5.17 A simple classification problem[] Notes 561 Asymptotic theoryd Summary[d 6.1 General
remarks(] 6.2 Scalar parameter[] [J [0 701 Further aspects of maximum likelihood8[1 Additional objectives9

[0 Randomization-based analysis
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