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choose a machine w.p. 1/2, take a single measurement Z = z choice is known
what variance should be attached to the estimate /i = z?
1? 10007? (1/2)+500?  conditional variance clearly the correct choice

what is the critical region for testing H: y =0?  eitherz > g, orz > g,+/1000

the test that averages over the distribution of Z is more powerful unconditionally
JSM August 2022
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... some problems Cox 1958

SOME PROBLEMS CONNECTED WITH STATISTICAL INFERENCE

By D. R. Cox
Birkbeck College, University of London'

1. Introduction. This paper is based on an invited address given to a joint
meeting of the Institute of Mathematical Statistics and the Biometric Society
at Princeton, N. J., 20th April, 1956. It consists of some general comments, few
of them new, about statistical inference.

Since the address was given publications by Fisher [11], [12], [13], have pro-
duced a spirited discussion [7], [21], [24], [31] on the general nature of statistical
methods. I have not attempted to revise the paper so as to comment point by
point on the specific issues raised in this controversy, although I have, of course,
checked that the literature of the controversy does not lead me to change the
opinions expressed in the final form of the paper. Parts of the paper are con-
troversial; these are not put forward in any dogmatic spirit.

2. Inferences and decisions. A statistical inference will be defined for the
JSM August 2022 4
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- weighing-machine example designed to illustrate that
“[the sample space] should be taken to consist, so far as is possible,
of observations similar to the observed set”
- example is deliberately very stylized

« linear regressiony = X3 + ¢ “fixed-X" vs “model-X", e.g. knock-offs
nonparametric or robust regression
de-biased Lasso

+ 2 x 2 tables and their generalizations; Box-Cox transformations in regression; ...
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+ extensive discussion of Fisher’s fiducial argument
- proposes the notion of a confidence distribution Xie & Singh, 2013; Schweder & Hjort, 2016

- “Statements made on the basis of this distribution,
provided we are careful about their form, have a direct frequency distribution”
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HYBRID

SEVENTH BAYESIAN, FIDUCIAL &
FREQUENTIST (BFF7) CONFERENCE
DEDICATED TO THE MEMORY

OF PROFESSOR DONALD A.S. FRASER
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Books, books, books...

% : _-’1 g Hand & Herzberg (eds.) (2006).

Z’» 7 u g Selected Statistical Papers of Sir David Cox
cr K

E % g Design of Investigations (10)

< oi 0 Statistical Methods (25)

g : b Applications (6)

Foundations of Statistical Inference (8)
Theoretical Statistics (22)
Time Series and Stochastic Processes (15)

DA

E ‘i : ;
Figure 1: A photo of David Firth's bookshel,featuring a selection of David Cox's many books
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Principles
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Inference

JSM August 2022

Principles of
Applied
Statistics

2006, 2011




Big data and precision Biometrika, 2015

« arose from a collaboration with medical researchers studying cystic fibrosis
- standard errors provided by conventional models were too small
- “essentially because of strong explicit or implicit assumptions

of at most weak dependence”

- impact of long-range dependence on estimation of the variance of the mean,

and of a regression coefficient five pages, three references
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Multiple testing Cox & Wong 2004

J. R. Statist. Soc. B (2004)
66, Part2, pp. 395-400

A simple procedure for the selection of significant
effects

D.R. Cox
Nuffield College, Oxford, UK

and Man Yu Wong
Hong Kong University of Science and Technology, People’s Republic of China

[Received August 2003. Final revision December 2003]

Summary. Given a large number of test statistics, a small proportion of which represent depar-
tures from the relevant null hypothesis, a simple rule is given for choosing those statistics that
are indicative of departure. It is based on fitting by moments a mixture model to the set of test
statistics and then deriving an estimated likelihood ratio. Simulation suggests that the procedure
has good properties when the departure from an overall null hypothesis is not too small.

Keywords: Bayes factor; Discrimination; Empirical Bayes; False discovery rate; Mixture of
distributions; Multiple testing
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