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ON REREADING R. A. FISHER

By LEONARD J. SAVAGEY?
Yale University

FFisher’s contributions to statistics are surveyed. His background,
skills, temperament, and style of thought and writing are sketched. His
mathematical and methodological contributions are outlined. More atten-
tion is given to the technical concepts he introduced or emphasized, such
as consistency, sufficiency, efficiency, information, and maximum likeli-
hood. Still more attention is given to his conception and concepts of
probability and inference, including likelihood, the fiducial argument, and
hypothesis testing. Fisher is at once very near to and very far from modern
statistical thought generally.?

1. Introduction.

1.1. Why this essay? Of course an R. A. Fisher Memorial Lecture need not
be about R. A. Fisher himself, but the invitation to lecture in his honor set me
so to thinking of Fisher’s influence on my own statistical education that I could
not tear myself away from the project of a somewhat personal review of his
work.

My statistical mentors, Milton Friedman and W. Allen Wallis, held that
Fisher’s Statistical Methods for Research Workers (RW, 1925) was the serious

1 This is a written version of an R. A. Fisher Memorial Lecture given in Detroit on 29 Decem-
ber 1970 under the auspices of the American Statistical Association, the Institute of Mathematical
Statistics, and the Biometric Society. The author’s untimely death on 1 November 1971 occurred
before he had finished work on the paper. The editor for publication was John W. Pratt. The
author’s work on the lecture and his subsequent paper and the editor’s work were supported in
part by the Army, Navy, Air Force, and NASA under a contract administered by the Office of
Naval Research. Reproduction in whole or in part is permitted for any purpose of the United
States Government.

2 Savage had drafted all the text given here, except the abstract. In the manuscript, the text
through §2.5 is thoroughly revised in his handwriting and the remainder not at all, though it may
be a second draft through Section 4.3, where the typing changes, and a first draft thereafter. He
left the references incomplete through §2.5 and almost completely absent thereafter. He indi-
cated where he intended to quote Fisher, but specified what he intended to quote only in § 1.1.

The editor therefore had to provide a majority of the references and all but the first quotation.
All comments in parentheses with references and all footnotes were also added by the editor.
These additions are not flagged in the printed text, nor are minor changes of no substance, in-
cluding a few relocations of material. All other alterations of even minor substance are identi-
fied as linsertions? or ‘changes’. The changes usually replace material of similar length and
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man’s introduction to statistics. They shared that idea with their own admired
teacher, Harold Hotelling. They and some others, though of course not all, gave
the same advice: “To become a statistician, practice statistics and mull Fisher
over with patience, respect, and skepticism.”

topic. The only deletion of any length or substance (in § 4.2) is footnoted. Most alterations of
the text are for clarity or to bring in relevant ideas expressed elsewhere by Savage. A few amend
or go beyond his intentions, but only on relatively objective matters where the evidence seems
clear. The editor has tried to keep his personal views on controversial issues to the footnotes.
Complete, unambiguous documentation would, however, have required excessive fussiness and
footnoting. Those concerned with the nature and purpose of the editorial alterations will usually
be able to deduce them, more easily than this description may suggest. Those who want all evi-
dence on Savage’s thought would need to consult the original materials in any case.

Material prepared by Savage in addition to the manuscript include about 200 index cards, some
with more than one entry; about 50 handwritten pages, which the editor has had typed, of some-
times fascinating ‘‘random notes’’ on many works by Fisher and a few by others; Savage’s personal
copies, which he sometimes marked, of most of these works and quite a few more; and about 25
other pages of notes, mostly references and lists of topics. A tape of the original lecture was
available and has been transcribed. All these materials were useful in the editing, especially for
filling in references, but they by no means resolved all problems. They and Savage’s other scien-
tific papers, including correspondence, are available, excellently indexed, in archives at Sterling
Memorial Library, Yale University.

The editor is grateful for help, especially with references not by Fisher, to the discussants,
most of whom sent separate comments for editorial use; and in addition to the following, with
apologies to anyone inadvertently omitted: F. J. Anscombe, G. A. Barnard, M. S. Bartlett,
J. H. Bennett, R.J. Buehler, H. Chernoff, W. G. Cochran, A. P. Dempster, A. W. F. Edwards,
D. J. Finney, J. Gurland, J. A. Hartigan, B. M. Hill, D. G. Kendall, M. G. Kendall, W. H.
Kruskal, E. E. Leamer, L. Le Cam, E. L. Lehmann, F. Mosteller, E. S. Pearson, G.-C. Rota,
I. R. Savage, H. Scheffé, E. L. Scott, and D. L. Wallace. That so many should have responded
so generously is a tribute to Savage in itself. Of course this implicates them in no way.

Citations without dates, in the footnotes, are to these responses. Many interesting reactions
could not be used, however. Eisenhart and Pearson, in particular, each wrote many pages of
commentary of great interest, historical as well as substantive. All the responses are available
in the archives.

Savage would obviously have revised his paper, especially the latter portions, considerably for
style and some for substance. After circulating it for reaction, he would presumably have revised
it further. In particular, offense would have been eliminated where he did not intend it but some
now find it. An editor cannot know how he would have made any of these kinds of revisions,
however, and any attempt risks distorting his meaning. Richard Savage and I therefore decided
in the end to let the text stand even where it clearly presents a problem unless a resolution was
also clear. We trust readers will make appropriate allowance for the unfinished state of the man-
uscript. Jimmie Savage once wrote (1954 vii):

One who so airs his opinions has serious misgivings that (as may be judged from
other prefaces) he often tries to communicate along with his book. First, he longs
to know, for reasons that are not altogether noble, whether he is really making a
valuable contribution- - -

Again, what he has written is far from perfect, even to his biased eye. He has
stopped revising and called the book finished, because one must sooner or later.

Finally he fears that he himself, and still more such public as he has, will forget
that the book is tentative, that an author’s most recent word need not be his last
word.
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In my first years as a teacher of statistics, I used Fisher’s Statistical Methods
for Research Workers several times as a textbook for an introductory graduate
level course and also taught the theory of design from his Design of Experiments
(DOE, 1935). It seems unlikely that Fisher’s books will ever again be used as
introductory textbooks, and even 20 years ago there was much to be said against
it, but the experience was by no means all bad either for me or for the students.

The volume of Fisher’s papers Contributions to Mathematical Statistics (CMS,
1950) appeared during the period of my most active work on The Foundations of
Statistics (1954), upon which it had a great influence. Beginning about that time,
I occasionally had the privilege of exchanging letters with Fisher, and much
more rarely of talking with him.

Only figuratively can my preparation for this essay be referred to as rereading
R. A. Fisher. T have long ago read considerably in the three books already men-
tioned, in Fisher’s much more recent Statistical Methods and Scientific Inference
(SI, 1956), and in a few other papers by him as well as in the extremely edu-
cational introduction to Statistical Tables for Biological, Agricultural and Medical
Research (ST, Fisher and Yates, 1938). But I cannot pretend even now to have
read all of his work or even to have read all that I explicitly refer to. His statis-
tical corpus is so large and diverse that scarcely anyone but Fisher himself would
be in a position to read even the papers in the 1950 collection (CMS) with com-
prehension, llet alone all his Collected Papers (CP) and books.l

There are many ways in which such a rich body of writing might be reviewed.
My aim here is to convey to you Fisher’s main beliefs and attitudes—his view-
point about statistics. There is a world of R. A. Fisher at once very near to
and very far from the world of modern statisticians generally, and I hope to
provide you with a rough map of it.

But what can be done for you in this that you cannot do for yourselves? Those
who have already read in Fisher will agree that understanding him deeply is not
easy, and they may be glad to hear the views of another. Some who have too
long deferred plunging into Fisher will, I hope, find this essay a stimulating
invitation.

As background, something will first be said about Fisher’s interests and tech-
nical achievements, his manner and his relations with other statisticians. This
will make more meaningful the review of his major ideas about statistical infer-
ence with special reference to the unusual, the unclear, and the controversial.

So many slippery topics must be touched on that no one is likely to agree with
all my judgements, and at least a few objective errors are sure to resist eradica-
tion. If you find many doubts and few unequivocal answers do not be unduly
disappointed. Fisher said Monce, in a sentence not characteristic of his writing:

I'am still too often confronted by problems, even in my
own research, to which I cannot confidently offer a solu-
tion, ever to be tempted to imply that finality has been
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reached (or to take very seriously this claim when made
by others!). (CMS, Preface)

1.2. Sources of information. The following pages consist largely of judgments
and impressions. Nothing can convert these subjective reactions completely into
objective facts, but it has been an invaluable discipline for me to support each
of them by specific citations with reasonable thoroughness. These citations will
also be useful to anyone who wants to reach his own conclusions about particular
points, and I hope that they will not interfere with smooth reading of the text.?

To M. G. Kendall (1963) Mand Bennett and Cornish (CP)1 we owe a very
complete bibliography of Fisher. That it is very long is no surprise, but its
diversity may have surprised even Fisher’s closest friends. [Sratistical Methods
for Research Workers also contains a list of his statistical publications and some
others.

Among valuable works about Fisher are: Barnard 1963; Bartlett 1965, 1968;
Hotelling 1951; M. G. Kendall 1963; Mahalanobis 1938; Neyman 1951, 1961,
1967; Pearson 1968, 1974; Yates and Mather 1963; and a forthcoming biography
by his daughter, Joan Box. There is material of great value for biographical
study of both Fisher and “Student” in a circulated, but not commercially pub-
lished, collection of letters mainly from “‘Student” to Fisher (Gosset 1962).

2. Silhouette.

2.1. Beginning before the beginning. My central object is to delineate Fisher’s
outlook on statistics, but much of its importance and meaning would be lost
were it not preceded by account of the man, his work, and style. Looking be-
hind the scenes and reading between the lines are only human. These activities
are both valuable and dangerous. Fisher himself illustrates excess in this sort
of thing when he denigrates “mathematicians” as unfit because of their mathe-
matical minds and training to comprehend the existence of nondeductive reason-
ing or the role of genetics in evolution (1932 257; 1935b 39; 1935f 155; 1936a
248-9; 1958a 261; he often stresses need for or lack of contact with Natural
Sciences: RW ix; DOE 44; 1938; 1939d 5-6; 1941 c 141; 1948 219; 1955 69;
1958a 274; 1960 9; S1102). Ironically, Karl Pearson, who was the most sinister
of Fisher’s “mathematicians” (1936a 248-9; 1937a esp. 302a) was actually far
less a mathematician than Fisher himself (1922a 311; 1937b esp. 311; SI 3; see
also §§ 2.4 and 2.6). Again, George P6lya—a mathematician whose great work
on combinatorics (1937) might greatly have enriched Fisher’s own combinatoric
work (1942c, 1950a) had Fisher known of it—has been actively interested for

3 Where many citations are possible, Savage may have intended to be selective. In citing Fisher,
rather than impose my own selection, I have tended to be overinclusive. In citing others than
Fisher, on statistical topics generally, I have aimed to give a few helpful references, but not to
be definitive. To minimize interference with smooth reading, I have used the most compact
feasible style of citation. In particular, the same name applies to a string of dates until another
name appears.



