
STAT 830

Some history with current implications.

This is not a course about the history of statistics but I like to tell stories
from time to time and I like to try to point out a few things that students
might not always hear, or so I imagine. I want, then, to introduce a few
statisticians and illustrate some basic statistical ideas with a very old data
set. So this section of the course is about Eugenics, Genetics, Statistics,
Regression, and the scientific community.

Sir Francis Galton (1822–1911)

Galton was a cousin of Charles Darwin. Darwin articulated the theory of
evolution and the idea of “natural selection”. Herbert Spenser used the term
“survival of the fittest” for the Darwin’s concept. That idea was extended to
Social Darwinism — applying the concept to human society and seeing it as
morally right that the strong should survive. Galton was a social Darwinist
and did much research on human genetic variation. He coined the now very
much discredited term ‘eugenics’. He also invented regression coining the
phrase “regression to the mean” which I will discuss more below.

Karl Pearson (1857–1936)

Karl Pearson was the first Professor of Eugenics at University College Lon-
don. He was a protege of Galton who left money in his will to fund this
Chair in Eugenics. Pearson founded two journals: Biometrika and Annals of
Eugenics . I suggest you look up Pearson chi-squared and Pearson curves, for
instance. On the subject of chi-squared he and Fisher, whom I discuss next,
had vigorous disagreement and Pearson was wrong. (The disagreement was
about degrees of freedom.

Sir Ronald Aylmer Fisher (1890–1962)

Fisher was interested in Statistics, Mathematics, Genetics, and Eugenics. He
invented likelihood methods and ANOVA. He is very well known in Genetics
and we sometimes teach about Fisher-Wright models in our applied proba-
bility courses. In the last couple of months (as I write this in early July 2020)
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his Eugenics attitudes and ideas have surfaced in the discourse of professional
statisticians. Most recently the Fisher Lecture, a Lecture given under the
auspices of the Committee of Presidents of Statistical Societies (COPSS), has
been retired. I will not be reviewing here the history of this discussion nor
discussing the fact that I support the decision. Students of statistics need to
know some of the history and you will see a bit of that below when I discuss
Karl Pearson again.

Jerzy (Sp lawa-)Neyman (1894–1981) and Egon Sharpe
Pearson (1895–1980)

Egon Pearson was Karl Pearson’s son. He and Neyman met when Neyman
visited England and the two of them developed the frequency approach to
statistics including fixed level hypothesis testing, optimality theory for sta-
tistical procedures, and confidence intervals. Neyman left the UK in the 30s
to go to Berkeley where he eventually founded their Department of Statistics.
I was a student at Berkely much later but long ago.

Journals

I am going to write a little bit about a few famous Statistics journals. These
are the ones I know best because they came out of the English speaking
world. Here is the list:

• Journal of the Royal Statistical Society,

• Journal of the American Statistical Association,

• Biometrika,

• Annals of Mathematical Statistics.

I will also say a bit about the Annals of Eugenics.

The Statistical Society of London

The major British statistical society is the Royal Statistical Society. It grew
out of the Statistical Society of London which was founded in 1834. That
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society published the Journal of the Statistical Society of London beginning
in May 1838. The first issue has an editorial defining statistics and giving a
“History of Statistics”. In Figure 1 is an image of the first page of Volume
1 Number 1. The introduction defines Statistics, giving the German root of
the word and explicitly rules out any interest in ‘causes’.

In Figure 2 is the heading for Kay (1838), the first article from this first
number. It is about ‘Pauper Children’ (children in poor families). If you read
this article you will get a feel for their idea of simply recording how things
are in numerical terms. Of course the things you choose to count reveal much
about social attitudes of the time.

Finally Figure 3 shows one table from that paper looked at more closely:
When the Society became the Royal Statistical Society the journal be-

came the Journal of the Royal Statistical Society.

The American Statistical Association

The American Statistical Association is almost as old as the Statistical So-
ciety of London. It was founded in 1839 in Boston. But it did not start
publishing for nearly 50 years. Its first article, in 1888, was titled “Statis-
tics of Water Power Employed in Manufacturing in the United States”. The
journal became the Journal of the American Statistical Association in 1922.
But the name change didn’t change the Volume numbering so this volume
was numbered 18. Figure 4 is the table of contents of that issue:

And Figure 5 is part of Croxton (1922), a paper in this first number of
JASA on a problem closely related to what we now call Simpson’s Paradox:

Biometrika

This journal was created by its first Editor, Karl Pearson, in 1901. It was
dedicated to biometry, the measurement of living things, in support of the
study of natural selection. Its early papers were a mixture of papers on tech-
niques and on data. Historically it has tended to have editors who do the
job for a long time. Karl Pearson edited the journal from 1901 to 1936. His
son Egon Pearson took over then and edited the journal until 1966 when
David Cox took over. Then in 1993 Phil Dawid took over and tenures be-
came rather shorter. Figure 6 is the cover of Volume 1. You might notice
particularly the paper on ‘Criminal Anthropometry’ where the author hopes
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Figure 1: Page 1 of Volume 1 of the Journal of the Statistical Society of
London. Notice the comment “it does not discuss causes nor reason on
probable effects”.
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Figure 2: The title of the first article in Volume 1 of the Journal of the
Statistical Society of London, 1937.

Figure 3: A table from the first article in Volume 1 of the Journal of the
Statistical Society of London.
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Figure 4: Table of contents from the first issue of the Journal of the American
Statistical Association.
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Figure 5: This paper, from the first volume of the Journal of the American
Statistica Association in 1922 discusses a form of Simpson’s paradox for
continuous data. Notice that in each of the 4 lower groups of 3 rows we see an
increase in the value over time. The 4 groups of 3 represent 4 subcategories of
the top row. But in the top row the overall picture shows numbers decreasing
over time. This matches Simpson’s paradox.
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to figure out which people are criminals by measuring the shapes of their
heads and bodies.

Figure 7 shows the table of contents of that volume.

Annals of Mathematical Statistics

This journal first appeared in 1930. Its contents were much more theoretical
than that of other statistics journals – much more mathematical. Around
1935 it was taken over by the new Institute of Mathematical Statistics. This
organization and the Econometric Society were formed in the thirties. There
was originally some discussion that both these organizations would be sec-
tions within the American Mathematical Society. I reckon the split has been
an important part of the move of statisticians away from mathematics. But
notice that the subject does not really start as part of mathematics at all.
And notice that Econometrics and Mathematical Statistics, as branches of
mathematics, developed separate identities at the same time.

This journal split into 2 in the 1970s (Annals of Statistics and Annals
of Probability). It was (and they are) dedicated to mathematical papers,
unlike the other journals. Now all these journals take some mathematics.
But most publish only ‘theorems’ not theorems ; proofs are hidden or partial
and statements of theorems can be a bit sloppy.
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Figure 6: Front cover from the first issue of Biometrika.
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Figure 7: Table of contents from the first issue of Biometrika
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Francis Galton and Regression

Francis Galton was a first cousin of Charles Darwin; he was deeply commit-
ted to Darwin’s ideas of natural selection. He was interested in measurement
of evolution, natural selection, and genetics, especially in humans. He in-
vented Regression as a term and to some extent as a statistical technique.
Importantly he was a eugenecist, an advocate of government control of which
people had children and who was allowed into the country.

I am not going to discuss this subject here; it deserves a lot of attention
in seeking to understand its role in the rise of the Nazis in Germany. Instead
I am going to discuss regression with modern notation but illustrated with
an old old data set.
Definition: If X, Y is a pair of random variables with Y real valued then
the regression of Y on X is the conditional expectation

E(Y |X = x).

I am going to show you data on human heights. They were gathered to
study the influence of heredity on height. Here X is the height of a Father
and Y is the height of his adult son. The data is the Pearson-Lee data set
collected by Karl Pearson and Alice Lee in the late 19th century.

It turns out that sons were about an inch taller than fathers on average
(69 vs 68); I am going to work in the original units rather than converting to
metric. Canada remains a place where few people of my age at least think
about human height and weight in metric units. When I present the data
I will be using jittered values. The original data were round to the nearest
half inch or inch.

The issue to be studies is the inheritance height so we ask how tall are
the sons of tall fathers and so on. I will show you a sequence of scatterplots.
The first, in Figure 8 is the raw data. It shows an ‘X’ at point of averages:
the point (x̄, ȳ). Since Sons average an inch taller than Fathers I have added
the line y = x+ 1; in a father-son pair landing on this line the son is an inch
taller than the father. The line does a pretty good job of splitting the points
in half.

Next I consider the father some pairs where the Father has a certain
height and think about how tall the sons in those pairs are. In Figure 9 I
have put dotted vertical lines at 69.5 inches and 70.5 inches. Dots which fall
in that vertical strip have fathers whose height is 70 inches to the nearest
inch. Then for that group of pairs I worked out the average height of the
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Figure 8: Plot of Pearson-Lee data for heights of adult Sons against the
heights of their Fathers. All heights are measured in inches. An ‘X’ in red
at (x̄, ȳ) = (68, 69) marks the point of averages. The line y − ȳ = x − x̄ or
y = x+ 1 is added in green.
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sons. I put a blue ‘+’ at the average for this group of pairs. It turns out to
be at about (70,69.7) or so. So for this group the average height of the sons
is not an inch more than the average heights of the fathers.

In Figure 10 I have done the same calculation for 1 inch wide strips centred
at each height from 59 inches to 75 inches. On top of this I have added the
famous simple linear regression line. It will be seen that the resulting averages
are close to this regression line except near the edges of the picture. It is
important for statisticians to remember sampling variability. The plus signs
near the edges come from averaging smaller groups of people so we should
expect more variability in these averages than in those nearer the centre of
he picture.

Regression to the mean

• Galton observed that sons are closer to the average height of sons than
fathers are to the average height of fathers in each height group. To
the left of x̄ the averages and the regression line lie above y = x + 1
while on the right they lie below this line.

• Galton called this regression to the mean; sons are more “mediocre”
than fathers.

• This can be turned into mathematics about the normal (Gaussian) dis-
tribution. If (X, Y ) have a bivariate normal distribution with means
µX , µY , standard deviation σX , σY and population correlation coeffi-
cient ρ then

E(Y |X = x) = µY + r
x− µx

σX
σY .

• But the name regression is something of a misinterpretation: sons’
heights are just as variable as those of fathers so there is no net move-
ment closer to the mean.
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Figure 9: Plot of Pearson-Lee data for heights of adult Sons against the
heights of their Fathers. All heights are measured in inches. An ‘X’ in red
at (x̄, ȳ) = (68, 69) marks the point of averages. The line y − ȳ = x − x̄ or
y = x + 1 is added in green. Vertical lines are at 69.5 and 70.5 inches and
pick out those pairs where the Father is 70 inches tall to the nearest inch. A
‘+’ in blue marks the point of averages just for this group.
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Figure 10: Plot of Pearson-Lee data for heights of adult Sons against the
heights of their Fathers. All heights are measured in inches. An ‘X’ in red
at (x̄, ȳ) = (68, 69) marks the point of averages. The line y − ȳ = x − x̄
or y = x + 1 is added in green. Plus signs mark averages in one inch wide
groups. They come close to lying on the ordinary least squares regression
line (y− ȳ)/sy = r(x− x̄)/sx where sx and sy denote the standard deviations
of fathers’ heights and sons’ heights respectively. These two are both a little
under 3 inches. The correlation coefficient is the number r in this formula;
it is quite close to 0.5.
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Some illustrative early writing

In the era of Black Lives Matter it seems important to revisit the history
of statistics and its role in the Eugenics movement in the late 19th and
early 20th centuries. I have talked about Francis Galton and will now focus
on Karl Pearson and the Annals of Eugenics. Pearson founded two journals:
Biometrika in 1901 and the Annals of Eugenics in 1925. Like Galton Pearson
was a Eugenecist. Indeed he was the first Professor of Eugenics at University
College London from 1911-1933.

The Annals of Eugenics became the Annals of Human Genetics in 1945
and that journal still exists. I want to give you some flavour of the attitudes
and ideas underlying this sort of talk. The only article in Volume 1, number
1 is Pearson and Moul (1925); the article is titled ‘The problem of alien
immigration into Great Britain, illustrated by an examination of Russian and
Polish Jewish children’. I recommend you have a look but for clarity here
are some remarkable quotes from Pearson (1925), the opening editorial by
Pearson. Notice particularly ‘racial problems in man’, and ‘Racial Hygiene’.

The time seems fully ripe for the issue of a journal which shall de-
vote its pages wholly to the scientific treatment of racial problems
in man. . . .

By whatever manner we approach heredity and selection in man,
we still meet the dominating fact that probability lies at the basis
of our knowledge. . . .

It is not a quarter of a century since the Council of the Royal
Society issued a solemn warning that mathematics must not be
mixed with biology, thus proscribing biometry from their publica-
tions. . . .

Wiser for our text-book writers to adopt a home-made term—
Racial Hygiene—like the Germans, than purloin a word which its
inventor attached to a very different range of ideas and methods.
. . .

Eugenics stands where Astronomy stood before the age of Newton
and Laplace, much has been observed, little codified and all awaits
its mathematical analysis. . . .
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Let us bear in mind the words of Galton written almost in the last
years of his life, words not of despair, but of wise caution: When
the desired fullness of information shall have been acquired, then
and not till then, will be the fit moment to proclaim a ‘Jehad’ or
Holy War against customs and prejudices that impair the physical
and moral qualities of our race. That has been the spirit in which
the Laboratory he founded has been conducted, and that will be
essentially our guide in the control of this journal.

Vigorous debate

Historically there has been vigorous debate in print among famous statisti-
cians on the subject of how to analyze data. In fact,“Vigorous” and “Vicious”
are not so different. I have gathered here some comments made in print by
Fisher, Karl Pearson, Neyman, and Joseph Berkson.

Comments from Fisher on Karl Pearson

Karl Pearson hated being wrong (I think this is normal) but he was quite
wrong about degrees of freedom in chi-squared tests. Fisher said so. That
may have been part of the problem. Amazingly, after Pearson died Fisher
became editor of the Annals of Eugenics and took the opportunity to write
Fisher (1937), in the (Annals of Eugenics , 1937):

His example on this point is valuable; whereas he was a clumsy
mathematician. Had it not been for his arrogant temper, his taste
for numerical example might well have saved him from serious
theoretical mistakes.

I would note, however, that this phrase occurs near the end of a paper
where Fisher is sharply critical of Pearson for having been himself sharply
critical of a third statistician, erroneously so in Fisher’s view.

More comments from Fisher

Fisher (JASA, 1943) on Berkson:

It is not my purpose to make Dr. Berkson seem ridiculous, nor, of
course, to prevent him from providing innocent amusement. Had
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he looked up Hersh’s original paper he would have been spared a
blunder, . . .

Fisher (Biometrics, 1954) on Bartlett:

It is a great pity that Cochran in this paper does not clearly point
out that such adjustments have no useful function, at least finally,
if it is intended to perform a correct analysis. The subsequent
papers (5, 6) by Bartlett (1947) and Anscombe (1948)) show no
such consciousness of the situation as they would have obtained
had Cochran expressed himself more definitely.

and

It is unfortunate that Bartlett did not restate his own views on
this topic without making misleading allusions to mine.

Fisher (JRSS-B, 1957) on Neyman:

If Professor Neyman were in the habit of learning from others he
might profit from . . .

Replies

Of course there was some blow-back from this sort of rudeness in print.
And the blow-back was not always polite or helpful. The order here is not
chronological – just as they struck me.
Berkson (Biometrics, 1954):

I consented to comment on the remarks of Sir Ronald Fisher only
with considerable reluctance. The passages of his article that have
to do with my work are so far out of the bounds of reasonableness
or relevancy that on first reading them I could only believe that
he had been misinformed regarding my statement’s . . .

From Neyman (1951):
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In particular, three major concepts were introduced by Fisher
and consistently propagandized by him in a number of publica-
tions. These are mathematical likelihood as a measure of the con-
fidence in a hypothesis, sufficient statistics, and fiducial probabil-
ity. Unfortunately, in conceptual mathematical statistics Fisher
was much less successful than in manipulatory, and of the three
above concepts only one, that of a sufficient statistic, continues
to be of substantial interest. The other two proved to be either
futile or self-contradictory and have been more or less generally
abandoned.

And from Pearson

Most readers will regret the inclusion of the Note on Paper (29,1937)
which, if nothing more, shows in its last sentences, a profound ig-
norance of Karl Pearson’s character and, indeed, of his contem-
poraries.

and the footnote

In view of the author’s comment on the reason for the absence
of the Metron papers, it should be made clear that permission to
reproduce this paper from Biometrika would of course have been
given had it been asked for. ED.

Neyman (1938,Biometrika) on Fisher, 1937:

Readers of statistical journals can hardly fail to have noticed what
appears to be a regular campaign carried on by Prof. R. A. Fisher
to discredit the work of the late Karl Pearson. Owing to the tone
and form of these depreciations, one feels reluctant to reply, but
it seems to be useful to point out just one instance illustrating the
methods used by Prof. Fisher.

Berkeley

I am going to finish this with a jumble of pictures and personal stuff. I will
start with my PhD supervisor was David Harold Blackwell.

David was a remarkable man. Here are a few points about David:
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Figure 11: David Blackwell maybe in the 50s?
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Figure 12: David Blackwell maybe in the 80s?
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• He was first black member of National Academy of Sciences (1965);
second was Wilson elected 1991. Two more in 2003!

• Here is a quote from Albers and Alexanderson Mathematical People:
Profiles and Interviews

I’ve worked in so many areas—I’m sort of a dilettante. Ba-
sically, I’m not interested in doing research and I never have
been. I’m interested in understanding, which is quite a dif-
ferent thing.

• There is a tribute to David in the Notices of AMS .

• Long written interview from 2002-2003 in Bancroft Library Regional
Oral History Project .

More pictures
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Figure 13: Neyman picture with Indira Ghandi.
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Figure 14: Neyman when I knew him.
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Figure 15: Jerzy (Jerry) Neyman and Elizabeth (Betty) Scott.
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Figure 16: Neyman and Egon Pearson.

26



Figure 17: The Pearsons: top Egon, bottom Karl.
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Figure 18: Berkeley department founded 1954; here is a youngish Neyman
and another picture of Neyman and Scott.
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Figure 19: Fisher.
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Figure 20: Fisher and Neyman together with Mahalanobis.

30



Bibliography

Frederick E. Croxton. A percentage protractor. Journal of the American
Statistical Association, 18(137):108–109, 1922. ISSN 01621459. URL http:

//www.jstor.org/stable/2277477.

R. A. Fisher. Professor Karl Pearson and the method of moments.
Annals of Eugenics, 7(4):303–318, 1937. doi: 10.1111/j.1469-1809.
1937.tb02149.x. URL https://onlinelibrary.wiley.com/doi/abs/10.

1111/j.1469-1809.1937.tb02149.x.

James Phillips Kay. On the establishment of county or district schools, for
the training of the pauper children maintained in union workhouses. part
i. Journal of the Statistical Society of London, 1(1):14–27, 1838. ISSN
09595341. URL http://www.jstor.org/stable/2337851.

Karl Pearson. Foreword. Annals of Eugenics, 1(1):1–4, 1925. doi: 10.1111/
j.1469-1809.1925.tb02036.x. URL https://onlinelibrary.wiley.com/

doi/abs/10.1111/j.1469-1809.1925.tb02036.x.

Karl Pearson and Margaret Moul. The problem of alien immigration into
Great Britain, illustrated by an examination of Russian and Polish Jewish
children. Annals of Eugenics, 1(1):5–54, 1925. doi: 10.1111/j.1469-1809.
1925.tb02037.x. URL https://onlinelibrary.wiley.com/doi/abs/10.

1111/j.1469-1809.1925.tb02037.x.

31

http://www.jstor.org/stable/2277477
http://www.jstor.org/stable/2277477
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-1809.1937.tb02149.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-1809.1937.tb02149.x
http://www.jstor.org/stable/2337851
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-1809.1925.tb02036.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-1809.1925.tb02036.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-1809.1925.tb02037.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-1809.1925.tb02037.x

