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The emergence of French statistics

How mathematics entered the world of statistics in Franagnduthe 1920s

Rémi CATELLIER] and Laurent MAZLIAK]

Abstract

This paper concerns the emergence of modern mathematitatiss in France after First World War. Emile Borel's
achievements are presented, and especially his creatiwoafstitutions where mathematical statistics were daved,

the Statistical Institute of Paris Universify{ISUP) in 1922 and above all théenri Poincaré InstitutgIHP) in 1928. At

the IHP, a new journalnnales de I'Institut Henri Poincawas created in 1931. We present the first papers dealing with

mathematical statistics.

INTRODUCTION

The important transformations in the field of the mathensatitrandomness between around
1910 and 1930 are now rather well listed. Several largeesstaldies have been published which
present wide pictures of the actors and ideas involved irt wizg be considered a major evolu-
tion in the scientific life of the 20th Century. See in partasiseveral chapters in the two volumes
of monumental treaty{ [§6] and fundamental bopk J103]. Theseks have been completed by
many recent papers which concern more precise aspects sty (see among numerous others
[23], [B11, [P4] and other references in these papers). yeeéms that all these studies are of-
ten more specifically centered on the probabilistic aspafdise questions than on the statistical
side. When one consults the recent, very comprehensivectiol work on statisticians edited
by Heyde and Senetf ]60], it is striking to see that many o$¢hsho are mostly known today
as specialists of probability theory have also been inwivethe shaping of modern mathe-
matical statistics. This includes for example German Ridhen Mises, Soviet E.B. Slutzky,
A.Y.Khin€in and A.N. Kolmogorov, Italian Guido Cantellind naturally, French Emile Borel
about whom we shall write at length below. Though basic teblthe modern theory of pro-
bability (especially the use of Borel's measure theory @$ sand Lebesgue integral) had been
available since the 1910s in France, it took a long time fatheaatics of randomness, above all
the most modern ones, to penetrate the quite reluctant apicgaus world of field statisticians
who preferred the use of descriptive methods without degpenaatical theory. The present pa-
per approaches how eventually mathematical statistios slawly emerged in the 1920s. Let us
mention that this question has already been studied, edlydoy Desrosieres in his impressive
book [33] where a wide panorama of the international situei provided. More particularly in
France, we can also mention among others pdpgr [73]. Our papeisely wants to bring further
information on the French situation and its relations witietwvas happening abroad, and how
the link has been finally drawn between probability and stias.

As already mentioned, Emile Borel (1871-1956) was a ceattalr in this transformation, as well
as his successors Maurice Fréchet (1878-1973) and Gedegawmis (1888 -1961). By means of
original pedagogical and scientific initiatives, the thneen participated in the setting up of two
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2 Rémi Catellier and Laurent Mazliak

institutes in Paris, thinstitut de Statistiques de I'Univergitde Paris(ISUP) in 1922, and above
all the Institut Henri Poincaé (IHP) in 1928 where mathematical statistics were preseaie
their recent findings exposed for the first time in France.

Our work stems from the two days conference organized in Mz 2008 by Michele Audin
and Catherine Goldstein for the 80th anniversary of the [He second author was invited
to present a talk on the theme of the present article. Morethis talk was largely inspired
from a small memoir[[37] written by the first author after a ghesearch stay with the team
Histoire des Sciences Mamatique®f University Paris 6 during Spring 2008. On that occasion,
important new sources on the subject (archival materiahanidus articles) had been collected.
Let us finally mention that this work was itself strongly cected to a large international research
program about the mathematics of the period of the Great Nifzatied 6 years ago. This program
opened up numerous new directions for the historiograptigeaforementioned period, which
were in particular exposed at an international conferem2007 [71]. Several books are expected
to be published on the subje¢t [47], [48][,][79], which contaarious considerations about the
French situation, and more particularly on the situatiothefmathematics of randomness.

The present article is divided into three parts. In the firgt,ove will try to draw a picture of
Emile Borel and his encounter with randomness. There areraktexts presenting Borel and
probability, and notably the important study by Calleng][26wever, it seemed to us necessary
to recall several facts about this major actor of the storynagate in order to explain how
his scientific and social personality contributed to th@gtWe believe that the outlines of the
mathematics taught in the new aforementioned institutiotise 1920s and 1930s were strongly
related to Borel’s thinking. We insist on the role played bgr@'s activities during the Great
War. They provided him with a large-scale experience of igdpstatistics, especially through
his various contacts with state affairs. In the second petwill precisely deal with Borel’s
fundamental belief in the role of mathematical statistiche education of decision-makers and
how the setting up of the ISUP, and later of the IHP, was for amopportunity to give shape
to his ideas on education and scientific politics. We will tveparticular on the role played by
Fréchet in Strasbourg and Darmois in Paris in the emergamoathematical statistics during the
1920s in France. We will also bring detail the functioningled IHP and its scientific program. In
the third part, after having commented on the creation oftineales de I'Institut Henri Poinca

we will focus on the first two papers on statistics publishethie journal in 1932, the first one
by Darmois, the second by Guldberg. The study of these papéis a mathematical insight
into their contents, is used as a demonstration of how thewral$used as a place of technology
transfer of several mathematical techniques which had Borag been existing abroad for several
decades but had never been presented in France in a sthtistitext.

1. EMILE BOREL'S APPRENTICESHIP OF RANDOMNESS

As a main protagonist of the story we want to narrate, EmileeBbad been a major figure of

the French mathematical scene in the first half of the 20thtu@gnHis works had been publi-

shed under the care of his friend and former student Maurniéehet ([IP]). On this occasion,

Fréchet wrote a first biographical sketch, expressing éepdadmiration for his ancient master.
Since then, several biographical writings have been puétisbout. Let us quotg [84] and more
recently [51].

Borel's mathematical achievements are so rich and offersat@ variety of subjects that it is

obviously not the place here to propose a comprehensivarpiot them. Besides, there is now a
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collection of works dealing with several aspects of Boratathematical production which will
give the interested reader an idea not only of the resul&irdd by Borel but also of the spirit
in which he produced them. Let us quote for example the bjo8kifbwhich the genesis of the
theory of measurable sets is presented in depth (a theonhaiwebesgue based the construc-
tion of his integral), or the papef [[72] dealing with Boretsvering theorem (the compactness
of [a,b]). The very recent papdfi [2] deals with philosoph&spects of Borel’'s consideration on
approximation and of his criticisms of a notion of ideatidthowledge (a subject deeply related
to ours as we shall see below).

The object of this first section is therefore to briefly red¢ediv Borel got familiar with probabi-
lity and how randomness (in particular through a statitbcntation) acquired a considerable
dimension in his vision of scientific enlightenment of thezeins and of the rational direction of
state business.

Emile Borel was born to a Protestant middle-class family amg&Affrique, in Aveyron, in the
center of southwest France. He kept close ties with Saifrteie throughout his life. After
brilliant secondary studies, he went to Paris to set for hrapetitive examinations leading to
the Grandes Ecoles, the schools where the French sciemafia@ministrative elites are trained.
There he studied under famous teacher Boleslas Niewenkjlaveng with the son of mathema-
tician Gaston Darboux, and he later recounted that it wasadbd@ux’s home that he discovered
his passion for scientific and especially mathematicalarese The Ecole Normale Supérieure
was the place where he pursued this passion.

However, purely mathematical achievements were only aleetsi the rich personality of Emile
Borel. Very young, the latter engaged himself in an origma&{ture of academic, political and
philosophical fight and had the strong desire of not belogpgnthe type of mathematicians
locked in university libraries, speaking only to his pearsis ivory tower. Borel was always
convinced that the scientist had a role to play in the socklys time, besides politicians, writers,
artists and he had the strong desire of participating in |wdal exchanges. Borel engaged
himself on the social stage, especially through circleseated to the family of his talented wife
Marguerite and his father-in-law, mathematician Paul Appdarguerite wrote fiction under
the pen name Camille Marbo (for MARguerite BOrel) ; in 19113¢ svon the Femina prize for
her novelLa statue voiée In 1905, Borel and Marbo founded a monthly journal, Bevue du
Mois, which for 10 years was a leading general intellectual odtlethe moderate French left.
When he became a politician in the 1920s, Borel, with hisdataint radical-socialist background,
passionately attached to secularism and rationalism, wgsi@al representative of thepublic

of professorsas journalist Albert Thibaudet later described the 3rd Répjg]. However, in
1905, his ambition was at first only intellectual and Bevue du Moi®ecame his favorite place
for presenting his ideas (and his friend’s views) on evendlof subject. Let us remind besides
that this aspect of Borel’s personality was not always aetkpy his colleagues. Lebesgue,
in particular, who had not a great taste for the social comaiits of scientists, criticized his
behavior.

To say the truth | reproach the Revue du Mois to you. | knoweguwiell that
you find there an opportunity to put in practice your quatditod action and your
zeal as an administrator, but it is what | appreciate the legoy]. (Lebesgue to
Borel, [20] February 1909B5])

3Pour tout dire je vous reproche La Revue du Mois. Je sais hiervqus trouvez 1a I'occasion de dépenser vos
qualités d’action et vos ardeurs d’administrateur, mastace que j'estime le moins chez vous.
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The interested reader can find details about the foundafitreqgournal in [75].

For several reasons, by mixing an original evolution of hagmematical reflection and his thoughts
about how to enlighten his kins on the scientific ground, Bsoen had a kind of revelation that
the mathematics of randomness could be an essential fietdigoight. Contrary to what is still
sometimes asserted, reflections on probability do not lggioa second (and much less brilliant)
scientific life beginning roughly in the 1920s. Borel metipabilities at the very beginning of the
century and they always remained on his mind. He developedrgplex relationship to them, a
relation not always perfectly understood by his colleagares in particular by younger French
mathematicians, such as Paul Lévy, who got involved in tbbailistic field. Anyway, everyone
probably agrees today to see Borel as the harbinger of matieahprobability renewal at the
beginning of 20th century, opening the path to the axiomfatimalization based on measure
theory achieved by Kolmogorov in h@rundbegriffe der Warscheinlichkeitsrechn pg].

Several texts deal with the Borel’s original attitude tossarandomness. Let us quote in particular
[63] and obviously the seminal book [103] where Borel's m@bitistic turn is deeply studied.
Paper [24] provide another picture of this turn. Finallythie second part of his PhD (published
as [2§]), Callens offers a profound examination of Borefiasiderations on the role of quantized
randomness in various aspect of social life. Much of what el svrite about Borel’s life is
inspired by the aforementioned texts.

When he entered the Ecole Normale, Borel had immediatelyigimed in mathematics, begin-
ning fundamental studies on divergent series, for whicmtreduced different modes of summa-
bility. This soon led him to fundamental work on the measursets, which cleared the way for
Lebesgue to construct his integral and revolutionize aislf8]. Measure theory also led Bo-
rel, starting in 1905 in[]8], to focus on probability theofjnough we do not know exactly how
Borel realized that measure theory and Lebesgue integral pexfectly adapted to probabilistic
considerations, we can reasonably find two converging ssuiar his interest for this field. A
first one is Wiman’s papef [IP4] where, as Borel himself n@rgiin [§], measure theory was
applied for the first time in a probabilistic context to oltailimit distribution of the quotients of
the continued fractions representation of a real numbeseinat random between 0 and 1 (see
details in [7F]). It is worth recalling that Borel had intnaced considerations on the measure of
the sets in the first place (in his studies of analytic coratfimun [7] - see [58] pp. for details) as a
powerful tool for proving existence of a mathematical obj8orel’s fisrt reasoning in that direc-
tion was to assert that the complement of a negligible (it mull measure) subset of an interval
must contain at least one point. As Boutroux has writfeh,[B2}el appears as a figure departing
from a constructivistic ideal, and he probably had the stghntuition that a non constructivistic
attitude was extremely well adapted to describe matheaibtithe vague notion of randomness.
In his thesisEssay on Approximate Knowled(fessai sur la connaissance approchée), published
in 1927 [3], Bachelard saw the use of probability (in parftciy Borel) as an adequate tool for
abstract speculations because probabilityi®tion refractory to any ontologyHowever, he was
probably wrong concerning Borel for whom a probability i@a@isg provided a very concrete
condition of existence, based on the precise meaning Batkfjtven to the notion of probability.
As Darmois later wrote if[31})ntil the beginning of XXth century, the very notion of proba
lity remained rather vague. Emile Borel was at the origintsfrigorous definition, based on the
measure of sefs

4Jusqu’au début du XXeéme siécle, la notion méme de prititiatestait assez vague. C’est & Emile Borel que
I'on doit sa définition rigoureuse, basée sur la mesurastmble
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But obviously the most convincing reason for Borel to berested in probability should have
been the increasing presence of probabilistic considerain the new physics of his time, sta-
tistical mechanics in the first place. Borel appears in thggrd as a successor of Poincaré, who,
after having tried to circumvent the cumbersome and shggiesence of randomness in phy-
sics, had finally made the best of the bad situation and décafehe was no more in a position
to avoid it, to give it a reasonable mathematical shape rAB80, considerations on randomness
and probability were always present in Poincaré’s mind la@davrote the textbooK [82] for his
students of the Sorbonne, as well as several texts aimed ateaganeral audience published in
his books (see in particular Science and Hypoth¢sjs [83] ).

Borel (who belonged to the next generation) however adopsghtly different viewpoint from
Poincaré’s . For the latter what was at stake was to ‘comvinmself’ (as Bru wrote in[J43]) that
the probabilistic hypothesis was tolerable in physics eBs®aim was to propose an interpretative
mathematical framework for doing mathematics from thisdtiipsis.

Borel's firstimportant probabilistic papd# [9], devoteditmathematical presentation for Maxwell-
Boltzmann’s kinetic theory of gases is a magistral illustraof the previous program. Besides,
Borel announced himself the fact

| would like to address all those who shared Bertrand’s @pirabout the kine-
tic theory of gases, that the problems of probability areilsinto the problem
of finding the captain’s age when you know the height of therbast. If their
scruples are partly justified because you cannot blame aemattician with his
love of rigor, it nevertheless does not seem to me impostildentent them. This
is the aim of the following pages : they do not bring any reaiate in the theory
from the physical point of view ; but they maybe will resultdgonvincing seve-
ral mathematicians of its interest, and, by increasing tmaler of researchers,
will indirectly contribute to its development. If it is thease, they will not have
been useless, independently of the esthetical interestected with any logical
constructiof

Borel’'s most important probabilistic achievement is thensel paper [13] devoted to denume-
rable probabilities and how they can be used for arithmietmasiderations, probably one of the
most important probabilistic papers of all times. Once aggpeared here the study of conti-
nued fractions which subsequently had considerable coesegs for modern probability theory
- see [I0B], [7]7]. Borel stated here a first form of the stramg of large numbers, catching his
contemporaneousy surprisg[[L03], p.57) with this strange way of proving that almostewreal
number satisfied a property though it was hard to decide wehatty particular number satisfied
it. For Borel, on the contrary, such an assertion was a&nifjjustification for his aforementioned
intuition that a probabilistic answer was well adapted faviding a new modality of existence.
The question is to describe an impossibility by assertiag #hset is negligible. This situation of

%Je voudrais m’adresser a tous ceux qui, au sujet de lai¢héogtique des gaz, partagent I'opinion de Bertrand
que les problemes de probabilité sont semblables au gabbe trouver I'age du capitaine quand on connait la
hauteur du grand mat. Si leurs scrupules sont justifiéguiasun certain point parce qu’on ne peut reprocher a
un mathématicien son amour de la rigueur, il ne me semblentgmt pas impossible de les contenter. C’est le
but des pages qui suivent : elles ne font faire aucun prageisa la théorie du point de vue physique ; mais elles
arriveront peut étre a convaincre plusieurs mathérnesisde son intérét, et, en augmentantle nombre de ches;he
contribueront indirectement a son développement. Stééecas, elles nauront pas été inutiles, indépendamdee
I'intérét esthétique présent dans toute construdogique
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almost impossibility or almost certitude is the only one wib@e may attribute an objective value
to probability. For Borel, the central notion of probalyiliheory (he will even call it lateka loi
unique du hasardthe unique law of randomness) is the interpretation thahevwith minute
probability are impossible, as is illustrated by his fampogular image of the typing monkey
reconstituting the books of the National Library. For Boalculus of probability was seen as
an application of mathematical analysis. One must theeefonsider its results with the same
caution as for any other application. In particular, it is@&sary to keep in mind that all the data
we can collect contain imprecision. He wrote [n][13]

It is obvious that such a theory cannot correspond to anyamgliconcrete pro-
blem ; the conception of a denumerable sequence or unlirmégdence similar
to the indefinite sequence of integers is a purely mathealaticd theoretical
conception, and the related speculations are themselvesfpamathematics. It
is only in an indirect way that these speculations, whichstamtly involve the
notion of infinity, may be able to get practical applicatipns

Among numerous other examples, let us also quote the fallpaentence from his famous book
‘Le Hasard’ [14] in which Borel comments on the solution ofuaétional equation describing a
probability :

One should always carefully accept many results obtainéukitway even if the

setting of the functional equation cannot be criticizede@mdeed is generally
unaware of the extent to which a small error in a functionalagipn can imply

considerable modifications in the results obtained witlalstior.

The strange kind of schizophrenia Borel developed towardbagbility had been the source of
many commentaries. Borel was certainly the origin of theamagnewal of the field and a perma-
nent supporter of the need for a probabilistic culture inetycBut precisely for these reasons,
the only possible justification for probability was for hins ipractical use. Therefore, the ef-
forts needed to obtain a probability must be in direct cotinaavith their practical importance.
Because this importance must always be wisely consideraat| Became reluctant to use high
mathematics in any application, and first of all probahilithis fact is maybe best illustrated
by his own lack of consideration for the discipline - at leager WW1 when his wife repor-
ted that he told her that because high mathematics crackesktll, he lazed about (in French
pantouflai} in probability. Whether Camille Marbo’s word was true ottfibis clear that Borel’s
viewpoint placed him in an awkward position with the new @bitistic generation. In particular,
Borel’s attitude profoundly shocked Paul Lévy who becaaseis well known, the major French
specialist in probability of the inter-wars period. FoMyémathematical constructions, based on
sophisticated techniques if required, were necessarydmgtee the validity of the application.
On this subject, consulf][4].

81 n’est pas besoin d’observer qu’une telle théorie ne meutespondre a aucun probléme réel et concret; la
conception d’'une suite dénombrable ou suite illimitéalague a a suite indéfinie des nombres entiers est une
conception purement mathématique et théorique, et Essdgtions qui s’y rattachent sont elles-mémes du doenain
propre des mathématiques. C'est seulement d’'une maiméirecte que ces spéculations, ou intervient a chaque
instant la notion de I'infini, pourront se révéler susdelps d'applications pratiques.

’On doit toujours accepter avec circonspection beaucoupédeltats obtenus de cette maniére méme si
I'établissement de léequation fonctionnelle ne peut ets Critiquée. On ignore en effet en général a quel tpoin
une petite erreur peut entrainer des modifications cersidés dans les résultats obtenus avec sa solution.
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Considerations on randomness, probability and statistgre from the beginning of the journal
an important topic for papers, especially Borel's, in Revue du Moidt seems that the director
of the journal found in it the exact tool he needed to improgecbnceptions on these subjects.
The first paper published in the Journal, written by Volt¢fi@l], gives a hint of what Borel ho-
ped to do For most mathematicians emerges the desire of leading thieids beyond the limits
of pure mathematical analy§id et us observe that Volterra quotes Pearson and the achénis
of the British statistical school as an answer to a situatibare the increasing complexity of bio-
logical knowledge makes Claude Bernard’s experimentahotebn particular cases impractical.
The biometric school provided methods to overcome the sacgsenouncement time hope
of obtaining a mathematical relation between each ancemtoreach descend@ntVe shall see
below that this kind of consideration is linked with the egece of mathematical statistics in
France.

Borel's first intervention on probability in thRevue du Moiss [[LQ]. The question of practical
value was to remain at the core of Borel's philosophy of maid#cal randomness until the
end of his life. In practical life, Borel writes, probabtiis computationgput some elements of
our decisions under a form easier to grasp. They replace soore or less complex data by a
small number of simple figufsBorel’s main problem is therefore the scientific interptieta
of statistical facts which are no more only considered aectilbn of descriptive data.

In subsequent papers in tRevue du Moigwhich became a large basis foz Hasard[[4]), Borel
was to develop these considerations. Let us in particulaneent on two papers. I [[L1], Borel
explains how an answer under the form of a probability distion is the only satisfying way
of avoiding paradoxes which unavoidably appear if one wamfshd a regulation for deciding
on a change, in particular in economic life when one mustdi#eon the moment to pass on a
price increase. Borel connects the question with Zenossatal paradox of the heap of wheat :
when do we decide that a certain number of grains of wheatitatesa heap ? For Borel, only a
statistical answer is reasonable, through the interrogatf a sample of people. He wrote

The idea | would like to extract from what precedes, is thatddequate mathe-
matical answer to numerous practical questions is a prbtyatwefficient. Such
an answer may not seem satisfactory to many minds who expgeirty from
mathematics. It is a very damageable tendency : it is mosgisettable that public
education be, in that respect, so little developed ; it idphbdy due to the fact that
probability calculus is almost universally ignored, thbuggradually penetrates
in everybody’s lives (various insurances, mutual insueanpensions and so on).
A probability coefficient constitutes a definitely clear aes, corresponding to an
absolutely tangible reality. Some minds will maintain ttregty ‘prefer’ certainty ;
they also would rather prefer that 2 plus 2 weffg 5

8Chez la plupart des mathématiciens s’éveille le désiunehde diriger leur esprit hors du cercle de la pure
analyse mathématique.

9 espérance d’obtenir une relation mathématique eritegjae ancétre et chaque descendant.

mettent sous une forme plus facile & saisir certains @ésde nos décisions. Ils remplacent certaines données
plus ou moins complexes par un petit nombre de chiffres @mpl

1 idée que je voudrais dégager de ce qui précéde, c’'estlg réeponse mathématique a donner a bien des
guestions pratiques est un coefficient de probabilité.tele réponse ne paraitra pas satisfaisante a bien gatses
qui attendent des mathématiques la certitude. C’est ¢éatendance trés facheuse; il est extrémement regrettabl
que I'éducation du public soit, a ce point de vue, si peunaga; cela tient sans doute a ce que le calcul des
probabilités est a peu prés universellement ignomn lgu’il pénétre chaque jour davantage dans la vie de chacu



8 Rémi Catellier and Laurent Mazliak

In a subsequent papef, J12], Borel tried to demonstratehibtér education on probability is a
good way to improve the reflexes of solidarity in society amévoid akind of individualism
which is nothing but stupid egoisrRor Borel, probability is at the basis of what may be called
social mathematicsOne may state statistical laws satisfied by the facts, aol Bws have
the power to limit the excesses of individualism and theeefo contribute to the development
of solidarity. Borel had probably been surprised at the lsbub reaction to his conception of
guantization of randomness as a perfectly scientific afitiie wrote

Trying to go in depth into the reasons why the calculus of phility is unpleasant
to many minds, | hope to succeed in showing that this unpidasas is largely
based on misunderstanding; | wish this misunderstanding veenoved, for the
vulgarization of the conclusions, if not of the methods a$ thranch of science,
could have much social utility. (...) In general, men do i@ to lose their names
and to be represented by a number ; neither do they like to h&idered only a

unity in a group without being individually identified. Heiealready the reason
why statistics are not popular and why easy jokes about tmemenerally welco-

med. (...) [The calculus of probability], not only lists pasents, but also claims
to predict future events to some extent; here lies its sfieaspect. This claim

shocks the psychological sense of human freedom in the fasep(...) One

must not fear computations, if one is ready not to behaverdowpto its results

without having firstly weighted them forwhat they are : it isteange illusion to

think that individual independence is increased by ignceaf . .) Someone who
is starving is not much interested in the increase of avei@tiene : one must not
seek in statistics or in computations arguments for the @atisn of those who

suffer from social inequalities ; but this observation doesdiminish anyhow the
proper value of statistics or of the computations one usagdopret therft.

We can see that Borel follows the path of Quételet, CourndtNarkov in their quarrels with the
opponents to the conception of an ‘average man’ as antineitiianan’s free-will, be it religious
or not : see[[46],[[80] and[89] on these subjects.

(assurances diverses, mutualités, retraites, etc.)odfficient de probabilité constitue une réponse touttafaire,
correspondant a une réalité absolument tangible. @ser&sprits maintiendront qu’ils “préferent” la certil; ils
préfereraient peut-étre aussi que 2 et 2 fissent 5.

12En essayant d’approfondir les raisons pour lesquelleddelades probabilites est antipathique & beaucoup d’es-
prits, j'espere arriver a faire voir que cette antipatt@pose en grande partie sur un malentendu; il serait ddsira
que ce malentendu soit dissipé, car la vulgarisation deslasions, sinon des méthodes de cette branche de la
science, serait d’'une grande utilité sociale. (...) [bjiime n’aime pas, en général, perdre son nom et étrerdesig
par un numero; ni méme étre compté seulement comme téedams un groupe sans &tre individuellement désigné.
C’est déja la une raison pour que la statistique ne ssippaulaire et pour que les plaisanteries faciles que I'orh pe
faire & son sujet soient généralement bien accueillie. Le calcul des probabilités (...) non content de reeen
les événements passés, il prétend prévoir dans utereemesure les événements futurs : c’est en cela quires
science. Cette prétention heurte tout d’abord le sentipgythologique de la liberté humaine. (...) On n'ariepar
douter du calcul, lorsqu’on est décidé a ne pas régleorduite sur ses indications sans les avoir au préalabéege
aleur juste valeur : c’est une illusion singuliere de pemgpie I'indépendance individuelle est accrue par I'igimoe.
(...) Celui qui meurt de faim s'intéresse peu a 'augmgaoiede la fortune moyenne : on ne doit pas chercher dans
la statistique ni dans le calcul des arguments pour conselex qui souffrent des inégalités sociales; mais cette
constatation ne diminue en rien la valeur propre des staiest ni des calculs par lesquels on les interprete.
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As can be seen, Borel did not avoid controverses. On theargntheRevue du Moisiad been
the battle field between Borel and several scholars of the. time of the most important contro-
verses was the recurrent discussion with biologist Le Oamts a brilliant mind, Le Dantec was
a definite opponent to a scientific conception of probabditgl above all he objected to letting
such a conception invade the domain of the sciences of timgliln 1910, Le Dantec wrote in a
paper calledMathematicians and probabilifp9]

I will teach everything necessary for actuaries, for theekimtheory of gases,
and so on, without having ever pronounced the dangerous @fqubbability or
chance ; | would rather call this part of mathematics : the patation of means,
in the case of phenomena which are never submitted to arfy law

We shall not comment further on Le Dantec’s discussion witheBwhich is deeply analyzed in
73

Another discussion was Borel’s frontal opposition to Bergaconception of education. This
theme was examined by Callens|in][26]. We will just recall sarfits basic features. The French
philosopher had adopted a characteristic anti-intelicttitude and defended the idea that an
intellectual mardeprives himself of the natural intelligence which alone peovide tools for an
adaptation to the environment. An improvement of this ratimtelligence can only be achieved
through classical studies (Greek, Latin, geometry. . .)cWwtdllow to select an elite of men of
action. Bergson wrote Forget about adjusting your action to knowledge, or you wilhdemn
yourself to never do anything. The man of action is one wha, given time, knows how to
silence the faculty of reasonifij[F] Obviously, statistics and probability seem quite unmat

to the human mind and therefore do not fit Bergson’s concegtidnd though, for Borel, it
is precisely from data mining and statistical treatment tha good sailor can prepare for the
storm. The practical value of probability for Borel is thaneputation allows not to bury one’s
head in the sand. It is therefore the best reliable suppom fdever and brave attitude in face
of danger. Bergson advocates to follow one’s instinct. Batrel asserts, instinct deceives - and
such a behavior would lead to an attitude much less adaptkife tinan being trained to risk.
Borel finds a proof of this deceiving aspect of instinct inway men eventually had to renounce
a completely mechanical explanation of the universe. Fangie,[tlhe discovery and study of
radioactivity showed that mechanical explanations are estrmes certainly insufficient and must
give way to statistical explanatiofi§[[4],p.iii). Much later, when Borel wrote the final part of
the long series of opuscules on probability theory he eddquhrt devoted to thBractical and
philosophical value of probabilityhe summed up the views he had developed in his previous
publications Probability calculus is essentially social sciefitehich allows the simulation of
the social effects of a decision. This is profoundly reldtethe fact that probability uses as basic
components sets and populations and not individuals. Teitheory of probability dominates

13yenseignerai ainsi tout ce qui est nécessaire pour lemiaes, pour la théorie cinétique des gaz, etc., sans
avoir jamais prononcé le mot dangereux de probabilité ewcldance; j'appellerais volontiers cette partie des
mathématiques : le calcul des moyennes, dans le cas desmbées qui ne sont jamais soumis a aucune loi

YRenoncez a régler votre action sur la connaissance, o8l waus exposerez a ne jamais rien faire. Lhomme
d’action est celui qui, a un moment donng, sait faire tauglus vite la faculté de raisonner

S’ explication mécanique de l'univers s’est toujours alé&e jusqu’au jour ol la découverte et I'eétude de la
radioactivité ont montré que les explications mécaegjsont parfois certainement insuffisantes et doivent alors
céder le pas aux explications statistiques

18 e calcul des probabilités est essentiellement une seisociale ([18], p.129)
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all the experimental science as deductive logic dominatbematical sciencH. Probability is

in fact the only way to give a meaning to a collection of datardB is extremely assertive in his
conclusion The value of any science is founded on probability reasoffing

The sudden outbreak of the Great War was the major histaveait for Borel to make a kind of
full-sized test of his former considerations on randomragbstatistics. In a papdr J15] written
in 1919 for the republication of thRevue du Moigwhich in fact lasted only one year, mostly
because the energy and the faith of the beginning had vat)idBerel wrote thathe Great war
has been a decisive experience as well as a teadlargyande guerre a été une épreuve décisive
et en méme temps un enseignement) to realize that scied@erhajor role in the material deve-
lopment of mankind, an idea commonly accepted during thke Ceéntury but mostly limited to
intellectual considerations thatd not deeply penetrated the intimate depths of their dgense
(n’avait pas pénétré dans les profondeurs intimes deraaence).

The recently edited correspondence between \Volterra amel Baring the war ([79]) provides
an impressive picture of how since the very beginning Boael Hecided to involve himself in
the war effort, though at the age of 43 he could have made a omndortable choice. But in
fact, as some comments inJ79] try to illustrate, Borel's @gption of social life prevented him
from imagining the possibility of staying aside from whehe tevents were taking place. Just
like the mathematician needed to be implied in the life ofditg (and Borel’s leitmotiv was that
probability theory gave a tool for that to mathematiciatis, scientist could not help playing his
part in the war. Borel enlisted in the army in 1915 and pgyéited in the testing of sound ranging
apparatus (in particular the so-called Cotton-Weiss agipaidevised in 1914 by physicists Aimé
Cotton and Pierre Weiss for the localization of artillerytbaes) on the front.

But probably more significant to the story we present hereeBeas soon proposed to endorse
important responsibilities at a high governmental levelywlose to the center of power in the
very centralized France of the war period. In November 18is5iriend and colleague mathema-
tician, Paul Painlevé, minister for public instructioegitled to set up a special service connected
to his ministry in order to gather the various enterpriseaidg with technical research into the
war effort. Painlevé and Borel were very close friendsphglng to the same political family and
sharing common views on the role of the engaged scientibeirity. Painlevé contributed seve-
ral times to theRevue du Moisin 1913 both, together with Charles Maurain, wrote a viaign
book on the development of aircraffS][21]. Painlevé asketBo head the special service called
the Direction des inventions iBtessant la dfense national@irection of inventions related to
national defense). A clipping from tll®urnal de Parion 15 November 1915 asserts that Borel's
nomination

as head of the service of inventions will be welcomed withegahsatisfaction. He
is known in the scientific world for his works of pure matheimstnd mechanics.
Also, he has already collaborated with the present minfstepublic education
in studies about aviati¢h

Ya théorie des probabilites domine toute la science exntale, autant que la logique déductive domine la
science mathématiquem18], p.126)

18 a valeur de toute science a comme fondement des raisonmdeprobabilités{ﬂS], p.126

19sa nomination a la téte du service des inventions seraeilliewavec une satisfaction unanime. Il est connu
dans le monde scientifique pour ses travaux de mathémgtigeest de mécanique. Enfin, il a collaboré déja avec
le ministre actuel de l'instruction publique, dans lesdesique celui-ci a faites sur I'aviation
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The journalist obviously could not have been aware of theoirigmce of Borel's reflections on
statistics and randomness though they were probably atghstan Borel's mind. When two
years later Painlevé became Prime ministrégident du Consel President of the council,
during the 3rd Republic) and Borel was promoted as head ofn€gkhe assigned himself a
major task : to rationally organize the statistical dataingrdevoted to help the Prime Minister
in his decisions. In fact, Borel had not enough time for thappse. Three months after his arrival
as Prime Minister, Painlevé’s government was toppled ineévaber 1917 as a consequence of
the Italian disaster of Caporetto (s¢€e][79] for detailsyl Borel returned to his experiments on
sound ranging on the front. However, this experience mad®faynd impression on him and
just after the war, he wrote a text, published in the JourhBlanis Statistical Society in January
1920 [I], and entitlethe Statistics and the Organization of the Presidence ofabencil In
this text, Borel wrote the following lines directly inspddrom his observations when working
with Painlevé.

I would like to insist on the role of the service depending oasiRlency of Coun-
cil which we can call, to specify its nature, a statisticdlioat, as it is for me this
statistical cabinet that befalls one of the most importawdit @ the same time one
of the most delicate task of the government of the countrg filimber and the
material importance of the statistical documents increasé day in every coun-
try ; one better realizes, indeed, the importance of obtgisufficiently detailed
statistics in order to use them in different situations.i&lgchenomena are too
complex to be easily included in oversimplified formulaet,Bun the other hand,
reading and interpreting considerable statistical docuseequire not only some
specific form of education but also a large amount of time. Wietradmit that the
heads of Government are not short of specialized educatibthby are mainly
short of time. It is therefore necessary that men in whicly theese full trust sum
up and interpret statistical documents for them. But, orata dre summed up and
interpreted, any rigorously scientific and objective warkmpossible; it is there-
fore not possible to entrust civil servants with this workatdver their professio-
nal value can be, as their opinions may be on such or suchigauesteconomic,
customs or fiscal politics, opposed to the Government’siopif. . .) It is not here
the place to insist on the fact that statistics is an indispble help for all those
who are in charge of the heavy task of ruling a country. If ménedess we all agree
on the principle, there may be divergences of appreciatiothe most favorable
modes of execution that may lead to a very profitable disons3ihe times seem
to me particularly well suited for this discussion as witsimme weeks, France
will choose the Government which will organize peace aftevasing the Go-
vernments which have won the war. Without involving ourssltaere in political
matters, we can however assert that whatever the Governwikog, a clever use
of statistics will be useful to them. (...) Let me remind yas,an example of what
can be done in that direction of the organization of the teirservices of the
War cabinet such as Painlevé conceived it. The numerotist&tal documents
related to the war policies (French, allies or enemy troagpssilosses, ammuni-
tion, necessary and available tonnages, submarine wagbactbange rates and so
on) were collected and summed up. A notebook, called the&klslatebook, had
been constituted ; it was formed of around ten cardboardtshegquipped with
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tabs and also a folder. By opening the notebook on the pag®ap sizes for

instance, one immediately found the current, summed uprrdton under the
specific form required by the minister on a sheet of paper tggdeach week;
in the corresponding folder, were collected retrospedtif@mation, further de-

tails, graphs. (. ..) When M.Painlevé became also HeadedBthvernment, a grey
notebook, of the same kind and containing statistical da@usof interest for the
economic committee, was joined to the black one which corthihe statistics
of interest for the war committfe

After he became a politician in the classical meaning of thedwfirst as Mayor of St Affrique
in 1923, then as Deputy in 1924 - he was even a minister for thg/ W Painlevé’s (once again
short) presidency of the Council in 1925), Borel tried toasbtthe creation of a service of statis-
tical documentation and economic studies. He pleadedftrertor theinstitution of data, given
that the 19th Century had only made up an institution of factisof mere Romantic spirf. In

203e voudrais (...) insister un peu sur le role de 'organeaderésidence du Conseil que nous pouvons appeler,
pour préciser sa nature, cabinet statistique, car Geaston avis, a ce cabinet statistique que doit incomber use de
taches les plus importantes et en méme temps les plstididans le gouvernement du pays. Le nombre et I'im-
portance matérielle des documents statistiques augrokatpie jour dans tous les pays; on se rend mieux compte,
en effet, de I'importance qu'il y a a posséder des stgtists suffisamment détaillées pour qu’elles soient abliss
a des fins diverses. Les phénomenes sociaux sont troplexesgour qu'il soit possible de les enfermer dans des
formules trop simplifiees. Mais d’'autre part, pour lirergerpréter des documents statistiques considérablest,i
non seulement une éducation spéciale, mais beaucoupgs.tdlous devons admettre que I'eéducation spéciale ne
fait pas défaut aux chefs du Gouvernement, mais c’est Ipgeqai leur manque le plus. Il est donc nécessaire que les
hommes en qui ils aient pleine confiance résument et ird@pt pour eux les documents statistiques. Or, des qu'il
y a résumeé et interprétation, il ne peut plus étre qoastiun travail rigoureusement scientifique et objectifi’ést
donc pas possible de confier ce travail a des fonctionngirelbe que soit leur valeur professionnelle, dont les vues
personnelles peuvent étre, sur telle question de podittonomique, douaniére ou fiscale, en opposition avescel
de Gouvernement. (...) [C]e n’est pas ici qu'il est nécessdinsister sur le fait que la statistique est un auxiléa
indispensable pour ceux qui assument la lourde tache deeguer un pays. Si cependant nous sommes tous d’ac-
cord sur le principe, il peut y avoir sur les modes d’exémutes plus favorables, des divergences d’appréciation qu
pourraient conduire a une discussion trés profitable. benent me parait particuilerement bien choisi pour cette
discussion car c’est dans quelques semaines que la Franaprea les Gouvernements qui ont gagné la guerre,
connaitre les Gouvernements qui organiseront la paixsNoavons pas a intervenir ici dans les questions poli-
tiques, mais nous pouvons affirmer que, quels que soient casegthements, I'emploi judicieux des statistiques
leur sera nécessaire. (...) Qu’il me soit permis de rappetenme exemple de ce qui peut &tre fait dans ce sens,
I'organisation des services techniques du Cabinet au taneisle la Guerre, telle que I'avait cong ue M.Painlews L
tres nombreux documents statistiques intéressant igquel de guerre (effectifs frang ais, alliés ou enneipéstes,
munitions, tonnages nécessaires et disponibles, gumrsernarine, changes, etc. ) étaient rassemblés et &sslun
cahier, que I'on appelait le cahier noir, avait &té cdnétj il était formé d’'une dizaine de feuilles de cartonymies
d’onglets et dont chacune comportait en outre une pocligiteuvrant le cahier a la page des effectifs, par exemple,
on trouvait immédiatement sur une feuille renouvelégjclessemaine, les renseignements actuels réesumés sous la
forme désirée par le ministre ; dans la pochette corredgue se trouvaient des renseignements rétrospectifs, de
détails complémentaires, des graphiques. (...) Lors@jiainleve joignit la présidence du Conseil au ministée
la Guerre, au cahier noir qui contenait les statistiquesr@sisant le Comité de Guerre fut adjoint un "cahier gris”
établi sur le méme modele et renfermant les documerttstgjaes intéressant le Comité économique.

21 pour linstitution des données, alors que le XIXéme k&igpar romantisme, n’avait réalisé qu’une institution
des faits.
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his posthumous comments on Borel’s works, Den[oy [32] wtbét he doubtethat any analyst
may have ever had a keener sense of numerical reality thael Bor

The war experience had been for Borel a large-scale nunheriparience. Not only because the
total warfare created a situation where enormous quantifimaterial, food, weapons were used,
replaced, exchanged, where the unprecedented size ofrthesamade it necessary to develop
tools for the direction of millions of soldiers. But also laese the trauma caused by the huge
losses forced him to forge a new conception of social life.réer the reader tg [y9] anf{ 78] for
a presentation (and some burning documents) on how Boredl fde tragedy - a tragedy which
besides affected him personally through the loss of hiefagin Fernand as well as it affected
his fellow mathematicians Hadamard, Picard and so manystker Borel, social mathematics
belonged to the tools provided to society to avoid the woeated by man’s natural selfishness.
It remains profoundly linked to a constitutional vision aflpiics, close to the ideals promoted by
the social-radical politicians of his generation, prougla tool whose purpose was among other
things to keep any authoritarian leaning at bay. In a bookevrin 1925, whose titl©rganizeis

in itself a program, Borel advocated an international lawvkich each State must be submitted.
Each State must be accountable to public opinion and to amdiyg of nations. A combination
of exchanges betwedree men assembligseen as a combination of economic, cultural, political
exchanges can be the best guarantee againshdise absolute power§ome letters exchanged
with Volterra (who entered very soon in frontal oppositionMussolini’s regime - sed [#9] and
[BQ]) bear testimony of how the Italian events at the begigrof the 1920s were for Borel an
illustration of the aforementioned necessity. We shallisdbe next section how the foundation
of the Henri Poincaré Institute was used by Borel as an dppity to invite fellow scientists
trapped in the European convulsions of the inter-war period

2. THE EMERGENCE OF MATHEMATICAL STATISTICS INFRANCE

In 1920, Borel, who occupied the chair of function theoryeakkhe University of Paris to be

transfered to the chair of Probability calculus and Mathigrahphysics. This happened at the
precise moment when he decided to resign from the positiaicefdirector of the Ecole Nor-

male Supérieure, because, wrote Marbo in her memdir)([fié¢]could not bear any more the
atmosphere of the school peopled with the shadows of alldbag students fallen during the war
(see[7]7]). We have already mentioned how Marbo comment&beel’'s weariness about higher
mathematics after the war. Several commentators take $bestzon for granted and want to see
Borel’s desire for the aforementioned transfer as a proohatf fact, due to his ambivalent rela-
tionship towards probability theory as a mathematical thedevertheless, in a letter to Volterra
([F91, p. ), Borel told his Italian colleague that he haddrie convince Langevin to accept the
position. If the latter had accepted, it would be interegtmunderstand what Borel would have
asked concerning his own situation. But Langevin refusedBuorel asked for the position which

he also probably felt as a convenient place to develop thesida randomness about which we
wrote in the previous section. Gispeff ([45]) and Gisped keloup [4§] have observed that the
discussion about Borel's transfer was the occasion of a mesg dbetween Borel and Lebesgue
after their break in 1917, Borel having proposed that theltgdransform his former chair of

theory of functions into a chair of theoretical physics aetestial physics. Lebesgue was up-
set because he saw this as a betrayal towards mathematiesokée: Should M.Borel succeed,

22Je doute qu’un seul analyste ait eu autant que Borel, ni néémmedegré comparable au sien le sens de la réalité
numeérique
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and he will, his lectures will attract physicists and if heratts also mathematicians, they will
be lost for mathemati¢dlustrating the consideration he himself had for proltigbas a part of
mathematics.

Borel was intent in doing all that was possible to improveldwel of knowledge of the mathe-
matics of randomness in France. A trace of these efforts eaiound in the introduction to a
small textbook on probability he wrote with his former statiBeltheil ([20]).

It is only for reasons of tradition, shall we say of routinkeatt the elements of
probability calculus are not present in the syllabus of sdeoy schools, where
they could with benefit replace many of the remaining subjeshich are still
there only because no one thought of getting rid of fiem

An important lesson of the war for Borel had been the obsemwaif the efficiency of the German
organization. During all the 19th Century, and especidilgrahe birth of the German Empire,
the development of the nation had been accompanied by aapeneht of powerful statistical
tools (see[[33], p.218 to 231). Also, even before the wareBknew that a powerful school
of biometrics was developing in Great-Britain around KagbaPson. Borel had even published
a rather unnoticed note to the Comptes-Rendus in 1908 indtteors Mathematical Statistics
devoted to considerations about Person’s polymorphicesurWe do not know how Borel got
acquainted with Pearson’s research; maybe it was throudferk (see the quotation in the
previous section). Anyway, clearly, in France, the scerscaflemic mathematical statistics was
desperately empty.

Just after the war, it was in fact in Strasbourg that the gdis®@ met a promising development.

In 1919, Fréchet was sent to the University of Strasbournghvhad just been returned to France,
and he came as a missionary of science. The Government wanteghsform the institution
into a display of the success of French research. The falig\étter, written on 5 April 1919 by
deputy Manoury to the representative of French GovernnmeBtrasbourg Alexandre Millerand
presents a good hint of the fact.

You know better than anyone the considerable importanandwy the Germans
to this university and the special attention they paid to imgk one of the most

brilliant, if the not the brightest, of all the universitiesthe Empire. You have

certainly also seen that they predicted that in less tharaByerance would have
sabotaged their work. How could we face this challengef? ()

On the university of Strasbourg at that time, we confer thelee to book[[30], and more precisely
to Siegmund-Schultze’s text about Fréchet [93].

Thus, Strasbourg University had become in around 10 yearstadink institution in France, and
a place of original intellectual experiments. Among theimeré was the realization of the impor-
tance of German statistics. During the Imperial perioda®burg had indeed been an important
place for statistical research, with Lexis and Knapp. Yostagistician Henri Bunle was sent to

Z%C’est uniquement pour des raisons de tradition - I'on n‘eseré de routine - que les éléments du calcul des
probabilités ne figurent pas au programme de I'enseignesemondaire, ou ils remplaceraient avantageusement
bien des matiéres qui y subsistent pour le seul motif quegoere ne se donne la peine de les supprimer.

2%Jous savez mieux que personne l'importance considéralgdas allemands avaient donnée & cette université
et la coquetterie qu’ils ont mise a en faire une des plusdabiiés sinon la plus brillante de I'empire. Vous avez
certainement vu aussi qu'ils ont prédit en partant qu’emside 3 ans la France aurait saboté leur ceuvre. Comment
relever ce défi?
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Strasbourg to retrieve the German technical knowledge aeblared in an exciting interview
[B4]. Desrosiéeres asked Bunle what was his task in Straghinud 919 and Bunle explained that
his mission was to control the German statistical bureaudfwpublished a statistical directory
for Alsace-Lorraine where 7 or 8 people worked. Bunle exyadi

| recruited well-rooted Alsace and Lorraine people. | pthgelys near them. |
went to see the Germans and said : | placed people from Alsatd @raine
near you so that you can explain to them thoroughly what yeulamng. You will
leave only when these people tell me that they know the basirkhus, as they
wanted to go away, everything turned out K.

Among the new pedagogical initiatives in Strasbourg, thexethe creation if thimstitut d'études
commerciales(Institute for Commercial studies) where taught Frécimet sociologist Maurice
Halbwachs as soon as 1920. A few years later, they publishexbk on their common expe-
rience ([4B]. For Fréchet, who was in charge of the lectaregnsurances, the scientist who is
deeply involved in speculative research must not loseeastan practice, and it is useful for the
progress of science to spread his results. For Halbwachst#tistical method is only a routine
for the one who cannot catch its spirit and its deep sciemtiBaning. Halbwachs, though he had
been a student in literature, had extensively reflected emtbaning of statistical process in a
study devoted to social life, in particular in his book onefriét published at the eve of the war.
The idea of Fréchet and Halbwachs’ book is to present theciplies of probabilities and their
applications using only the most basic notions of algebra.

Borel was in particular not insensitive to the Strasbourgirations. He used his new political
and scientific influence (he had been elected to the Acaden8ciehce in 1921) to help the
promotion of a teaching of mathematical statistics in Pahisrefore was created in 1922 the
Institut de Statistique de I'Univer&itde PariISUP - Statistical Institute of Paris University).
Emile Borel convinced Lucien March from the Statistiguen&@le de France and Fernand Faure
from the Faculty of Law to join him to set up the new institutid he Institute depended on the
four faculties of Science, Medicine, Law and Literature aras$ seen as a promising example of
an interdisciplinary place for teaching, perfectly illkeging Borel's ideal of knowledge, exchange
and meeting, especially in the field of probability and stats he sought to consolidate in France
as we saw in the previous part. The creation of the ISUP rezdaiather confidential though it
was mentioned for example in the journaént de parére of January 1923, where a particular
emphasis was put on the innovation it represented on theRk@rademic scene of the time.

Paris University has just created a Statistical Institwtegre the Faculty of Law
and the Faculty of Science will collaborate ; its head offidélve in the buildings
of the Faculty of Law. At the same time, the construction &f listitute of Geo-
graphy on Pierre Curie street, where the Faculty of Sciencetlae Faculty of
Literature will fraternize, is being completed. When numes institutes of that
kind are truly alive, the word University will no more be ordyword, meaning
the reunion of several Faculties ignoring each other. Sé&lmiversities outside

25 Jai recruté des Alsaciens -Lorrains de bonne soucheudaienis des types a coté. J'ai été voir les Allemands
et je leur ai dit : je vous ai mis des Alsacien-Lorrains ceai¢ vous pour que vous les mettiez entierement au courant
ce que vous avez a faire. Vous ne partirez que lorsque cesgediront qu’ils connaissent le métier. Alors, comme
ils voulaient s’en aller, ¢a s’est bien passé.
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Paris have been for a long time, on that point as well as orrsith@ead of the
University of Pariff}.

In his paper [[73] Meusnier observed that at the ISUP the stsdeere trained in four main
subjects : demography and economy, actuaries, industdahique and research, medicine. The
aim of the institute was naturally to teach statistics, vatficially both a theoretical and prac-
tical point of view. Nevertheless, the program during thsetfirears of its existence showed a
clear desire of insisting on applications. The latter con@wide range of domains such as fi-
nance, political economy, demography, biometrics, puihgiene, foresight, insurance, trading,
agriculture, transports, bank, credit or public finances.

Althought the ISUP officialy opened in 1922, the full progragally began in 1924-1925. In the
two previous years, there had been some lectures, but nanaiysl were delivered. At the begin-
ning, Borel taught the course sfatistical methodswvhich dealt with mathematical statistics,
The number of students at the ISUP during the first years resdagxtremely low. Only 4 stu-
dents were registered on the academic year 1924-25, whdingih@iploma was delivered at the
Institute. The fact probably fostered the skepticism (os wahe contrary ?) the creation of the
Institute was met with by the field statisticians - a skeptitiobvious in the already mentioned
interview of Henri Bunle [34].

With M.Borel, M.March has created the statistical whatrfahe Sorbonne. M.Borel
read a small course during one year, and then M.March, amoMhiduber on de-
mography. When Borel was fed up, he passed on his course toddxawho was

in Nancy. Darmois began to collect information about what bheen done in the
United Kingdom. Because in the United Kingdom, they had heerking more.
There was room for teaching statistics. He began to teatibtgts. Besides, there
is a book by him. He somewhat developed the mathematicat pbiriew later.
This was the ISUP regirfie

As Bunle mentions, in 1924-1925, Borel asked Darmois toa@phim. George Darmois was
born on 24 June 1888 in Eply near Nancy. In 1906, he entere¢bk Normale Supérieure.
Under Darboux’s influence, in 1911 he began a doctorate orbg&umixing geometry and
analysis. It concerned the study of partial differentiadsiaions arising from geometry. The
title of the thesis isAbout the algebraic curves with constant torsibtowever, due to the First
World War, Darmois defended his thesis only on 26 FebruaBl18levertheless, the War had
some other and more important influence on Darmois’ sciergifolution than just delaying his
defending of thesis. During the War, he had worked on twotamiproblems, one about sound

28’ Université de Paris vient de créer un Institut de Stagise, ol collaboreront la Faculté de Droit et la Faculté
des Sciences; son siege sera dans les batiments de léFdedroit. En méme temps, s’achevent rue Pierre Curie,
les batiments de I'Institut de Géographie ou fratenmiséla Faculté des Sciences et la Faculté des lettresquer
de nombreux Instituts de ce genre seront bien vivants, ledfstiversité ne sera plus un simple mot, désignant la
réunion de plusieurs Facultés s’'ignorant les unes legeauCertaines Universités des départements ont, swice p
comme sur d’autres, devancé depuis longtemps I'UnivedstParis.

2’Avec Monsieur Borel, M.March a créé le machin de Statistige la Sorbonne. Monsieur Borel a fait un petit
cours pendant une année, et puis M.March, puis M. Hubersi&rmographie. Quand Borel en a eu assez, il a passé
son cours a Darmois qui était a Nancy. Darmois a commarsgemettre au courant de ce qui avait commencé a se
faire en Angleterre. Parce qu’en Angleterre, ils avaiemtdillé davantage. Il y avait un volume pour I'enseignemen
de la Statistique. Il a commencé a enseigner la StatsstiQtailleurs, il y a un volume de lui. Il a développé un peu
plus du point de vue mathématique. Voila le regime deU®s
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ranging and the other about ballistics. He declared howetbislies had played a decisive role (
[EQ0)

The war of 1914-1918, having oriented me towards ballistitd shooting pro-

blems, and then towards location by sound and the problemm&a$uring and of

wave propagation, had deeply inflected my spirit towardsherattical physics

and the calculus of probabilffi/

After the war, Darmois became a professor of analysis in Mangniversity of Sciences. Du-
ring the 1920s, Darmois’ primary interest was mathematitsisics, especially the theory of
relativity. He published several articles about relagivéind as lately as 1930, he made a confe-
rence where he spoke about the experimental verificatiotisi®theory and published a book
in 1932 on the subjecf[B9]. The peculiar destiny of rel&ivheory in France during the 1920s
was studied in[[§5] through Eyraud’s case. Eyraud was angtheng mathematician who sub-
sequently turned towards statistics and founded a statististitute in Lyon in 1930, thinstitut

de Science Finanere et d’Assurance@nstitute for Financial Science and Insurances), the first
French institution to deliver a diploma for actuaries. lotfdbarmois was interested in any expe-
rimental aspect of science, not only in physics. In 1923, d ddready taught probabilities and
applications to statistics. Darmois later explaingd]([40]

The decision | took in Nancy in 1923 to connect the teachirmbiavestigations of
probability calculus with several applications to statsstemmed from the desire
of constituting in France a school of theoretical and pcattstatistics. Great-
Britain and the United States showed the way, and it was itapbto follow
their examples. | was thus led to participate in nationadl kter international,
statistical activitief.

Apart from Darmois’ intellectual interests for statistiesother reason for Borel having called
Darmois to Paris may have been the ties he had with the industorld if we believe what
Guilbaud narrated in an interview made in 1988 by Denis Bagad recently published if][5].
Darmois, said Guilbaud, owned a small forge in the Vosgedraggiently mocked his colleagues
who disdained to be in touch with industrialists.

In 1928, at the International Congress of Mathematiciamoiogne, Darmois gave a talk entitled
About the analysis and comparison of statistical seriestwhould be developed in time (the time
correlation problem)and the same year, he published one of the first courses irchradyout
statitstics, which was entitleStatistique mathmatiqugB7]. As Danjon wrote[36]

Georges Darmois set two tasks to himself. Firstly, to dissata the power of
statistical methods applied to sciences of observatiobjdmetrics, to applied
psychology, to econometrics, to production control, torapenal research, and
so on. The astronomers cannot forget that he was the firsaimcErto teach statis-
tics and stellar dynamics as early as 1928-29. His apostofision for statistics

28 a guerre de 1914-1918, en m’'orientant vers la balistiqueseproblémes de tir, puis vers le repérage par le
son et les problemes de mesure et de propagation des ontes fartement inflechi mon esprit vers la Physique
mathématique et le Calcul des probabilités

29 a décision que jai prise & Nancy vers 1923 de joindre ansegnements et recherches sur le calcul des
probabilités diverses applications a la statistiqueyesue du désir de constituer en France une école detbpatis
théorique et pratique. La Grande-Bretagne eEles-Unis montraientle chemin, il importait de suivrerlexemple.

J'ai ainsi été amené a prendre part aux activitésssigiies nationales, puis internationales.
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was pursued relentlessly under the form of lectures, centas, seminars. In
some domains, the success was instantaneous ; George Badeas, by dint of
obstinacy, managed to permeate the least prepared endraarand eventually
made them prevail against routine. Moreover, he tried torawe those parts of
the theory which seemed to deserve special attention. Arftesespecially ca-
red about the general theories of estimation from randonpbag) of which the
general theory of errors is a particular d§se

At the ISUP, Darmois’ lectures evolved with time. In 1923269its program was clearly oriented
towards applied statistics and the probabilistic conteves rather elementary and superficial.
Meusnier ([7B]) listed the different items of the syllabudich appear more as a collection of
independent tools than as a real continuous exposition leéary. It is worth noticing that the
definition andfundamental principlesf probability appear only as the 7th item of the syllabus.
Moreover, the only theorem of probability theory mentiomethe (weak) law of large numbers.
Darmois’ progressive acquaintance with the statistiaalktof the foreign statistical schools (Bri-
tish, American, Scandinavian and so on) convinced him oh#eessity of improving the proba-
bilistic level of the lectures. This rapid evolution led tceaersal of priority between the statistical
models and the probabilistic models. Darmois publishediteeFrench textbook on mathema-
tical statistics entitledstatistique MatBmatique The book was published in 1928 by Doin and
was prefaced by Huber. It reveals a strong probabilistiengation.

The comparison between the aforementioned program of 1&4te program of 1938 is ins-
tructive and gives a clear idea of the state of the statisticlaool in France, after 20 years of
effort. Now, statistics were clearly presented as an en@maft probability theory and the ma-
thematical level subsequently increased, using the pildtabtools introduced during the 1920s
and the 1930s for the study of probability distributions amit theorems. Probability theory and
its main theoremsvere introduced at the very beginning, as well as limit teews and their tools,
such as th&€ebishev’'s method for the law of large number®reover, a strong presence of the
analysis of correlation and regression shows that the t#ogy transfer about which we shall
comment on in the next section had succeeded and the meshinatiens became basic know-
ledge. Let us add that the students’ number of the ISUP hadysincreased. For the academic
year 1937-1938, there were 15 students.

As we have seen, the ISUP was a place for teaching, not spdigiftevoted to mathematics.
But in Borel's mind, probability and mathematical physitsctaneeded a place to develop. That
is why, thanks to the Rockefeller Foundation and the BaroRaitchild, in 1928, Borel mana-
ged to found an Institute dedicaced to probabilities ancheraatical physics, thstitut Henri
Poincaté (Henri Poincaré Institute), in short the IHP. The purpassgned to the Institute was in
the first place to facilitate exchanges and meetings betspecialists of these domains.

30George Darmois s’était assigné deux taches. En premaierfhire commaitre la puissance des méthodes statis-
tiques appliquées aux Sciences d’observation, & la Bide) 2 la Psychologie Aplliquée, &kconométrie, au contrle
des entreprises, a la Recherche opérationnelle, et@dtemomes ne peuvent oublier qu'il fut le premier en France
a professer la Statistiques et la Dynamique stellaire,1d28-1929. Son apostolat en faveur de la Statistique s’est
pourquivi sans relache, sous la forme de cours, de camfése de séminaires. Dans certains domaines, le succes
en fut immédiat; I'obstination de Geroge Darmois devaditefgpénétrer ses idéees dans les milieux les moins bien
préparés et finalement les faire prévaloir contre laineull s’est éfforcé, en outre, de faire progresser lesigm
de la théorie qui lui paraissaient mériter une attentcsgle. C'est ainsi qu'il s’est particulierement applié aux
théories générales de I'estimation sur échantill@atdire, dont la théorie générale des erreurs est uparéisulier.
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After the First World War, the Rockefeller Foundation, thgh its organization devolved to this
kind of funding, the International Education Board, offéeedits to develop or even save scien-
tific institutions in Europe threatened by the consequent#dse war, both for the victors and the
(former) enemy. The foundation paid in particular speciedrdion to the countries where there
was a strong cultural academic tradition such as Germanyewheriginated Gottingen Institute
for Physics. It also contributed to the development of tretilate for theoretical physics in Co-
penhagen (se¢ [R8]). Siegmund-Schultze in his detailetysitithe Rockfeller foundatior[ [92]
gives details about the creation of the IHP. It is intergstonobserve that Borel had direct perso-
nal discussions on the subject with Augustus Trowbridgédntaa of the International Education
Board in Paris.

In his inaugural speech, on 17 November 1928, Borel predensiightly nationalistic picture of
the French origins of probabilities.

Probability calculus and mathematical physics are twonea@s whose origin is
French to a large extent. Should we mention for probabilgicalus : Fermat,
Pascal, d’Alembert, Buffon, Laplace, Cournot, Josephr@ad, Henri Poincaré,
and for mathematical physics : d’Alembert, Poisson, FouAenpere, Cauchy
and again Henri Poincaré ? It is only in the second half ofligh Century that
progress in science led to understand the narrow links tkiat between both
sciences which look distinct at first sight, and to realizat ttihe properties of
matter and energy studied by mathematical physics are $tgohto probability
and statistical lawf§

In the same speech, Borel described the purpose of theuliestiie just named scientists who
were supposed to come for talks or lectures at the IHP. Heiorexdt in particular Einstein and
\olterra.

Other first-rank scientists have let us hope they will pgréite. Thanks to them,
the Henri Poincaré Institute will really be internationabt only by the students
who will attend its teaching, but also by the professors wlilbgive talks and
lectures there. It will not only contribute to the progre$saence, but also will
act as a bridge between peoples by letting scientists fraryaountry to colla-
borate, meet and better understand each ther

The opening of the IHP allowed Borel to create some new csurslaris. Borel’s lectures on
probabilities (entitledProbability theory and its applicationwere professed at the IHP. Other
lectures on the subject were given by Maurice Fréchet whomelBhad managed to call from

%Y e calcul des probabilités et la physique mathématiqui deux sciences dont I'origine est pour une grande
partie francaise. Faut-il nommer pour le calcul des prdivab: Fermat, Pascal, d’Alembert, Buffon, Laplace, €ou
not, Joseph Bertrand, Henri Poincaré, et pour la physigaa@matique : d’Alembert, Poisson, Fourier, Ampeére,
Cauchy et encore Henri Poincaré ? C’est seulement dansdade moitié du XIXeme siécle que le progres de la
science amena a comprendre les liens étroits qui existérd les deux sciences au premier abord distinctes et a se
rendre compte que les propriétés de la matiére et dergga qu’étudie la physique mathématique, sont sounaises
des lois de probabilité, a des lois statistiques.

32D’autres savants de premier ordre ont laissé espérerctmgours. Gree a eux, linstitut Henri Poincaré sera
céritablment international, non seulement par lesédeyui suivront son enseignement mais aussi par les profes-
seurs qui y donneront des cours et conférences. Il ne boetid pas seulement au proges de la science, mais au
rapprochement des peuples en permettant a des savantssdes@ays de collaborer, de se connaitre eet de mieux
se comprendre.
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Strasbourg as a professmithout chair(‘sans chaire’) at the Sorbonne, with the obvious objective
of being in charge of probabilities in the new Institute. Teetures Fréchet gave were entitled
The law of large numbemndThe theory of integral equationfs was said in Borel’s inaugural
speech, foreign lecturers were invited every year as wejive talks about their field of interest
and investigation.

The main subject taught at the Institute was however maihjsigs, as well as several topics
of applied mathematicDuring the first year, there was no mention in the syllabukectures
related to statistics apart from Darmois’s aforementiab@desson course on statistics and stellar
dynamics. Until he obtained an academic position in Pare&nidis would come every year to
give some talks and lectures at the IHP and he would remaiartlyespeaker on statistics. The
list of foreign speakers invited to the IHP clearly emphasihow it was mainly scientist with
direct connection with physical questions who were invitBdring the first two years, were
invited Fermi, Einstein, Dirac or also Sommerfeld, to mentbnly these famous names. Among
the first specialists in probability, we see Hostinskyly@pand also Paul Lévy, who followed
a very personal path in the French academic world. The pataifability progressively grew
among the subjects of the conferences - and later statisticsalso represented.

An important feature of the IHP is that Borel used the newitiason to help his foreign col-
leagues in the grip of the European inter-wars convulsidhg. administrative archives of the
Institute contain several interesting documents in thepeet. For example a letter from the mi-
nister for public instruction to Borel (via Dean Maurain)1832, mentioning that Volterra had
been disbarred from university staff for political reasons ardtlfor Paris After Hitler's nomi-
nation as Chancellor in Germany in 1933, one may observentireasing number of German
refugees invited to give talks at the IHP (Gumbel, among thgssicians who settled down in
France - sed$9]). The ones Borel never succeeded to ineite the Soviet scientists confronted
to border closing after Stalin’s power consolidated. Whergloscow was in the 1930s the indis-
putable world center of the mathematics of randomnessyétiger amazing not to see a single
Soviet name among the speakers who actually gave a talk #iEhd he presence on the list of
mathematician Vladimir Alexandrovitch Kostitsyn was onlye to the fact that he succeeded to
emigrate to Paris at the end of 1928 under the pretext of rakdinergency and never returned
to USSR.

As we have already mentioned, apart from Darmois, no sta#stwas invited during the first
three years of existence of the IHP. Only in 1931 did a firs¢ifpn statistician gave a talk and sub-
sequently in the 1930s most statistical schools were repted in these conferences : the Scan-
dinavian (Guldberg, Steffensen), the British (Neymanh&i}, the German (Gumbel) schools in
particular. This was the result of a kind of deliberate sfgtfor importing foreign statistical
technique to France. We will deal with this question in thetrsection.

3. TECHNOLOGY TRANSFER

This section of our paper is devoted to the kind of technoliwggsfer which took place at the
Institut Henri Poincaré after its foundation to promotevrstatistical methods and to try to re-
cover techniques which had existed for a long time abroadowitbeing known in France. We
have already evoked in the previous section how the couatgdd behind on these questions
when compared to the Anglo-Saxon of German worlds. Besttedatter included countries not
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properly speaking Germanic, but which had received conside influence from German ma-
thematics and statistics, such as Italy for example. Wealsl try to emphasize the role played
by Borel to improve this situation - not the least via the timaof the IHP.

To facilitate the diffusion of the written text of the conéerces, thénnals of IHP : A collection of
Conferences and Memoirs on Calculus of Probability and Tétemal PhysicgAnnales de I'lHP :
Recueil de Conférences et Mémoires de Calcul des Pratésbdt Physique Théorique) were
founded in 1930. Contrary to the present journal publishetkuthe same title by the institute,
the Annalesin the 1930s were not really conceived as a journal but as @ mlavoted to the
conservation of the conferences held at the institute. Fotynyears, there were no spontaneous
submissions of papers. The research we have followed to finduancements of this publication
abroad has resulted in rather minute results, which at teastls a limited diffusion. The only
true advertisement we noted was in the Bulletin of the AMSIBQ. It reads

A new journal entitled Annales de I'Institut Henri PoineaRecueil de Conférences
et Mémoires de Calcul des Probabilités et Physique Tiggerhas been founded
by the Institut Henri Poincaré for the publications of leets delivered by invita-
tion at that institute. The first issue contains articles b@.Marwin, A. Einstein,
and E. Fermi.

Until 1964, there was only one series of thenales mainly mixing papers on physics or mathe-
matical analysis to others with probability or statisticstact, a majority of papers were devoted
to physics. The list of publications concerning probagp#ind statistics reveals 17 articles before
World War Il.

With the exception of Paul Lévy’s papers, we have been abledate the moment when the
lectures were made. There was generally an average two' yieday between the conference
and the publication and this probably resulted in a final fstightly more elaborated than the
oral lecture. As the lectures were really an opportunitytii@erspeaker to present research in pro-
gress, the later publication was enriched with more recesults and discussion. Through the
politically-correct tone of the academic at that time, ongyrsometimes feel several scientific
polemics of the time such as the harsh discussions arourfduhdation of the notion of proba-
bility (von Mises was invited in 1931, Cantelliin 1932, den€iti in 1935, Reichenbach in 1937).
Or also the trace of the changes in a rapidly evolving sulsjech as the theory of Markov chains.
Hostinsky’s 1937 paper, made after his lectures the sarae tgstifies to the predominance of
the Soviet school of probability with Kolmogorov as a beaand already refers to Doeblin who
had begun to level criticisms at what he felt as an old-fastovision of the subject (seg ]76]
and the references there in). All this draws a picture of Hie &s a place with lively exchanges
on the studies in mathematics of randomness during the 198@scollection of the 17 papers
of the Annalesreflects the efforts of the time in that direction - with theineable and already
mentioned absence of Soviet authors. A certain theorghiealalence over application can be
observed - which results in an orientation which favors ptolity over statistics. This is not sur-
prising as we said in the previous section that in FrécheétZarmois’ vision of the mathematics
of randomness, probability theory was the mathematicakhas which to build mathematical
statistics. More significantly, we observe that importaefgn statistical traditions are repre-
sented in this list : Scandinavian (Guldberg, SteffensBrijish (Neyman), German (Gumbel) ;
besides as we shall see below, Darmois’ main purpose in 128 [Egtures (the first lectures in
statistics at the IHP) was to present general methods a@utdiy Pearson’s biometric school in
Britain. In fact, a careful observation of the statisticathnds exposed at the Institute reveals



22

Rémi Catellier and Laurent Mazliak

i o . Dates des | Nationalité
Année | n Pages Auteur Titre COUrS conférenci
. o Sur quelques points de la théorie des :
19830 | 1 |1 117 a 161 G. Pdlya probabilités Mars 1929 Hongroi
1030 | 1 | 163 a 175 | PaulLévy | Letheoreme fondamental dela ? Francai
théorie des erreurs
Application du Calcul des Janvier-
1932 | 3 1 a 74 | B. Hostinsky Probabilités a la Théorie du Février Tchécoslov
mouvement Brownien 1930
1932 | 3 | 137 a 190 | R. von Mises Theorie des probat_)llltgs. Novembre Alleman
Fondements et applications 1931
1032 | 3 | 191 a 208 | G.Darmois | L@ Methode statistique dans les 1929 Francai
sciences d'observation
1033 | 3 | 229 & 276 | A. Guidberg |, Les fonctions de fréquence Avril 1932 | Norvégie
discontinues et les séries statistiques
. J.F. Deux problemes de Calcul des Décembre :
1933 | 3 319 & 3441 gioffensen Probabilités 1931 Sielilelis
. G. Sur quelques problémes se . :
IEES || @ e Gl GR0 Castelnuovo | rattachant au Calcul des Probabilités il ez T
. | Considérations sur la convergence , :
1935 | 5 3 a 50 | F.P.Cantell dans le Calcul des probabilités Mai 1932 Italien
n Décembre-
1935 | 5 | 115 a 158 | E.J. Gumbel L;zt\r/i?)lﬁttigi:gﬁir:ﬁ Suiis Janvier Alleman
9 1933-1934
1035 | 5 | 159 a 176 | A. Guidberg | Sur'es lois de probabilites etla | o 1934 | Norvegie
corrélation
. a Sur quelques points de la théorie des " )
1936 | 6 | 153 a 184 P. Lévy probabilités dénombrables ‘ Francai
1036 | 6 | 185 a 212 | R.de Mises | €8 0is de probabilités pourles | 4434 4935 |  Alleman
fonctions statistiques
1937 | 7 | 117 a 161 | B. de Finetti | 1@ Prevision : ses lois logiques, ses | ;i 1935 ltalien
sources subjectives
Sur les probabilités relatives aux Janvier
1937 | 7 | 163 a 175 | B. Hostinsky | variables aléatoires liées entre elles. 1937 Tchécoslov
Applications diverses
\ H. Les fondements logiques du calcul Mai-Juin
1937 7 T a 74 Reichenbach des probabilités 1937 Alleman
Les transformations de Fourrier,
1938 | 8 [ 137 a 190 | F.Tricomi |l@Place Gauss, et leurs applications | ;qq7 1938 ltalien

au calcul des probabilités et a la
statistique
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choices which may be significant. We have mentioned that IBaé known about Pearson’s
methods early in his scientific life, maybe through Voltestzo had always advocated them (see
[L07] and [I0R]). But Borel had also expressed deep crtisitowards other aspects of the Bri-
tish mathematical school of randomness. A celebrated aispdtese criticisms is the review he
wrote about Keyne’s 1921 treatise on Probability for Revue Philosophique 1924 [IT]. The
astonishingly pugnacious discourse used by Borel for wtest @ften a conventional exercise
is certainly a proof that he was irritated by Keyne’s logicdérpretation of probability results,
considered more as a basis for a subjective attitude thanjestive scientific results. Thus, Borel
was upset by Keynes not even mentioning statistical mechamid the kinetic theory of gases
which were for him, as we have seen, the paradigmatic exawlpilsh rendered the presence of
randomness unavoidable in modern scientific conceptioogelBvrote :Maxwell is one of the
most celebrated names the famous Cambridge university €gndud of, a university to which
M.Keynes insists on connecting his intellectual educatidme is left aside, it is certainly not out
of ignorance, but because of a deliberate sydteamd later Is the so successful application of
probability to [physical] questions deprived of reality kb.Keynes’ eyes? As a conclusion to
his introduction, Borel writes the following lines

This proves once again how different the British minds aoenfthe continental
ones ; we must neither be hypnotized by these difference®okmvith obstinacy
for what is to us incomprehensible; it is better to admit éhddferences as a
matter of fadf] and nevertheless try to adapt the original ideas of thedBritd
our particular mentality. By doing so, we are almost certailbetray them, but
at the same time we give to them the only chance to exert aremdion minds
built differently from theirs. The history of sciences shiliat this collaboration
between minds which do not understand each other perfeatigtionly possible,
but often fruitful. | strove to understand M.Keynes and, méner | felt myself
too far from him, | strove to faithfully look for the ideas, Wever different from
his they may be, which had been inspired to me on reading loi'bo

Had Borel’s distrust for Engliskifferent mindsan influence on the choices of speakers at the
IHP and of published texts ? R.A.Fisher, for example, whoabez Pearson’s successor as the
central figure of British statistics during the 1930s wasted only in 1938 and his conference
was not published. It does not seem either that his methods presented at the Institute by

33Maxwell est cependant un des noms les plus illustres dosspug’enorgueillir la célébre Université de Cam-
bridge , a laquelle M.Keynes tient a rattacher sa fornmatitellectuelle. S'il est laissé de coté, ce n’est degment
pas par ignorance ni par oubli mais en vertu d'un systeme.

34Est-ce I'application pleine de succés du calcul des prifibba ces questions qui est dépourvue de réalité aux
yeux de M.Keynes ?

3%n English, in the original !

36Ceci prouve une fois de plus combien sont différents lestsspes Anglais et les esprits des continentaux ; nous
ne devons pas nous hypnotiser sur ces difféerences et @rexec obstination a comprendre ce qui est pour nous
incompréhensible; il vaut mieux admettre ces differsmmmmme unenatter of facket essayer néanmoins d’adapter
a notre mentalité particuliere les idées originales Aleglais. Ce faisant, nous sommes a peu pres sirs dales tr
mais en méme temps de leur donner la seule chance qu’ilepeawoir d’exercer une infuence sur des esprits faits
autrement que les leurs. Lhistoire des sciences montreejte collaboration entre esprits qui ne se comprennent
pas completement est non seulement possible, mais sdiéegemntde. Je me suis efforcé de comprendre M.Keynes
et, lorsque je me sentais trop éloigné de lui, de recheloyalement quelles idées, peut-étre fort differertes
siennes, m’'étaient suggérées par la lecture de son livre
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other scientisf§. Borel, Darmois and Fréchet probably observed the intielld wars raging in
Great-Britain between the supporters of and opponents yedan inference and it does not
seem that they wished the IHP to become a battlefield for thaaerels. On the complicated
story of British statistics of that time (and especially oayiKes’ intervention in the debate), see
[B4] and [1] and the references included.

As an illustration of the aforementioned technology trangi statistics sought by the IHP team,
we shall now concentrate on the first two papers publishedaihnalesdevoted to statistical
topics. These two papers, written by Darmois and Alf Guldbeere the occasion of presenting
results of respectively the British ‘classical’ schooldanf the Scandinavian tendency.

Darmois was asked by Borel to read lectures at the Institudtatistics from the very opening,
in 1928, when he was still a professor in Nancy. An announceifinem academic year 1928-29
asserts thavl.G.Darmois, professor at the University of Nancy, willge series of four lectures
on the following topic : Statistical laws, correlation andvariation with applications to heredity,
to social and economic sciencd$e lectures took place in April 1929.

Darmois took time before finalizing the manuscript. The mitEd version[[38], which appeared
in 1932, indicates that it was received on 25 July 1931.

Rather than a paper exposing a precise theoretical pointp@a proposed a survey paper about
the question of series of observations, and he presentelfieatam of methods to detect what
he calls ‘persistences’ (in Frengermanencésthat is to say laws, deterministic or not which
provide a theoretical framework for the model under stuldg.program is clearly set at the
beginning of the paper.

The aim of these lectures is to emphasize several fundaimdeées of statistics
and the character of the special order they can bring intesats of experimental
results.

A plan of experiments usually stems from the desire of cheglspecifying or
linking a group of ideas, or from the necessity of its praatimportance, or from
its unquestionable presence.

As observation advances in the field under study, the acatsuiresults are
thus placed either in the sometimes vague frames of a premryheither in a
simply practical order, generally criss-crossed by sorgechd filaments.

This provisory organization, as a practical descriptiothefobserved material,
allows the mind to dominate large sets more easily.

After that, one looks for what we may generally call persises, which is to
say relations commonly observed which constitute empitaves for the obser-
ved phenomena. (...) These empirical laws once obtainediihsequent process
of the mind aims at understanding them, explaining theratirej them.

In parallel with the descriptive order develop the expliabr logical orders,
scientific theories and laws. This development, which isstmicted from several
basic notions, must then recover the results of the expeiffine

%It is true that Darmois quotes Fisher twice in his paper (§9.2nd 223) but it is only in passing, as a source of
original applied situations.

%8 e but de ces lecons est de mettre en évidence quelquesadentielles de la statistique et le caractére de
cet ordre spécial qu’elle peut mettre dans certains enlgsmde résultats expérimentaux. Un ensemble de recherche
se présente généralement, soit comme suite a un désiewfier, d’approfondir et lier un groupe d’idées, soit
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The paper can be roughly divided into four parts (which magt@espond to the four lessons
Darmois presented in 1929), separated by a three-star $ymbo

A first one is devoted to a general reflection about the notiostatistical permanence. It is
deprived of any mathematical apparatus and essentiallyswanillustrate the notion through
classical examples such as Mendel’s hybridation or ratiogc Darmois’ examples emphasize
the role of the urn model, where alternatives are repreddntdalls of different colors. Darmois
insists on the fact that the urn model can be very useful a®laeten if it may not provide
an explicative model. For the example of radioactivity, kplains : Everything happens as if
there were the same probability of disintegration for eatdna.. . .In each atom, there is an urn
from where the drawings are madlkough, naturallythe explanation seems quite intricate
an intricacy that Darmois in fact does not absolutely rephot to thenew mechanicgwave
mechanics) for which he refers to Haas’ 1928 bopK [55], feted into French in 1930 and
prefaced by Borel. But this is not the point in Darmois’ statial presentation and, as he stipulates
in his previous example of Mendelian hybridation, to repreghe statistical permanences, one
may work with the urn considereat a fact

The second part of the paper is devoted to the presentategvefal urn models with increasing
sophistication to be more adapted to describe particulzatsons of ‘one parameter permanence’
(permanence a une variable). Darmois illustrates the eéany case of how to obtain a confi-
dence interval via de Moivre theorem for a simple Bernouidépendent and identically distri-
buted ) sample. Darmois emphasizes Pearson’s observhatibthe aim igo obtain an image of
the statistical permanences from the theory of probabilityis implies that it cannot be sufficient
to provide limit theorems to deal with a statistical problédmly a clever use of these theorems
can provide a model for the fluctuations or the stability.sTinisistence on the necessity to ob-
tain a good-quality approximation shows that what nowad&gsns an obviously required part
of the statistical treatment was at the time not so well zedli Darmois presents successively
Poisson, Lexis, Borel, Polya’s urn schemes. Interestjrigdyproposes concrete data which, he
says, fit correctly these models. The examples chosen fas laexd Polya’s models are rather
classically related to mortality or infection data, thediof figures which invaded the classical
statistical studies in continental Europe as well as in GBs#ain. However, when completing
his list of models with considerations about the Gaussiatridution, Darmois refers the reader
to recent economic works by Gibraf (J44]). Desrosiergg)[Bp.200-203) has already observed
that before 1930, the use of statistical models by econsrhedl not been a frequent thing. Dar-
mois, as well as sociologists Halbwachs and Simiand, hadrigaality of being in contact with
economists during the 1920s (such as Divisia (1889-1964¢ same that introduced the word
permanences Darmois mentioned at the very beginning of his paper, braBi with strong
mathematical background who were sensitive to mathenhatigistics. At the beginning of the

comme imposé par son importance pratique, par son indisteuprésence. A mesure que l'observation progresse
dans le domaine qu’elle a choisi, les résultats qu’ellaiamde sont alors placés, soit dans les cadres parfois assez
vagues d’une théorie préalable, soit dans un ordre deqmmenodité, généralement sillonné de quelques filament
logiques. Cette organisation provisoire, description cmde du matériel observé, permet a I'esprit de dominec av
plus d’aisance des ensembles étendus . On cherche ersugee d’une maniere générale, nous appellerons des
permanences, certaines relations qui demeurent couetngej constituent des lois empiriques des phénomenes
observés.(...) Ces lois empiriques une fois obtenuegl@asarches suivantes de I'esprit visent a les comprendre,
les expliquer, les relier ntre elles. Parallelement &de descriptif se développent I'ordre explicatif, loges, les
théories et les lois scientifiques. Ce développemensgabnstruit a partir de certaines notions a la base, g a
retrouver les résultats de I'expérience
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1930s, all these scholars met at the newly foun@edtre polytechnicien tudestconomiques
devoted to the study of the Great Depression. On Divisiairsparticular [8Y][7P].

The third part of the paper is devoted to the general quesfigorrelation. After a brief presen-
tation of the notion of stochastic dependence and of theaziéamny theory of regression (defining
the correlation coefficient and the linear regression) niias in fact gives general results obtai-
ned by Galton and Pearson’s biometric school. The main ebemaeal with heredity phenomena
where the question is to bring precision about the influefiemoestors on their descendents (the
presence of a character, sex ratio at birth for examples )D#&snois writes : The aim of the
biometric school is to obtain connected distributions ; ther words, given the value of a cha-
racter in the father and the grandfather, to deduce the thation of the same character in the
sons with this very ascendefi{f8g], p.213).

The last and fourth part of Darmois’ paper introduces tima parameter and studies the specific
kind of models which can be developed to face this situatides Darmois explains, time was
naturally present for example in the case of astronomicrebtiens, but withthe luck that the
motion of the earth and of the planets around the sun prodmegle and rather pure regularities
due to the enormity of the mass of the sun. (...) But thosdgmabpresented by social and
economic sciences that statistical methods may seek tifyctard to solve, are very differeft
([B8], p.218 ). The evolution of a quantity is therefore @m®d in this fourth part as a model
integrating random perturbations. Darmois presents aéweodels of that kind, but mostly li-
mits his presentation to description and commentariesever summarizing the corresponding
technicalities. This limitation to a qualitative expositiis probably interpretable as another sign
of the low level of statistical knowledge in France at thedjrmaking it necessary to provide a
general survey of existing situations before considerrggrhathematical treatment. Moreover,
the four papers referred to in this part were recent puldinatfrom the Anglo-Saxon world, a
trace of Darmois’ efforts during the 1920s to get acquaimtgl British and American works in
that directions.

A first model exposed by Darmois was considered by Udny Yulkisn1927 paper[JID0] in
relation to the observations of sunspots. It concerned tasgpce of random disturbances of
an oscillatory system which Udny Yule illustrated by the gaaof a pendulunieft to itself,
and unfortunately bofs got into the room and started pelting the pendulum with peday
Yule proposed two methods to investigate the hidden pegitbes of the phenomenon, but as
we mentioned, Darmois did not go into such details. Darmoisél another kind of model in
Hotelling [63]. Hotelling considered a differential eqizst whose coefficients contains a random
perturbation. Hotelling explained in that paper how it mayrbore appropriate to work with
the coefficients of the equation rather than with the sofuthen a statistical verification of the
model is needed. However, also here, Darmois limits hinteetfiere description. Other models
are borrowed from Ronald Fisher and Egon S. Pearson’s reapets. In conclusion, Darmois’
paper appears as a vast catalogue of situations openin@tnéaifuture mathematical studies,
with a noticeable inclination towards economic phenomena.

39 e but de I'ecole biométrique anglaise est en effet d’obitdes répartitions liees, autrement dit, connaissant |
valeur du caractére pour le pére et pour le grand-pées, déduire la loi de répartition du méme caractere pesir |
fils ayant cette ascendance fixée.

4%Avec cette chance particuliere que le mouvement de la é¢mles planétes autour du soleil fait apparaitre des
régularités simples et assez pures, dues a la massaé€darsoleil.

4Inot girls. . .The detail may be of importance!
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Let us now turn towards the second paper, written by Nowesfiatistician Alf Guldberg (1866-
1936). A nephew of famous mathematician and chemist Catdlfgu)), Alf had been among
those students of Sophus Lie who were sent at the end of tihec&dtury to different univer-
sities across Europe. Alf went to Germany and to France, alholwfed lectures by Poincaré,
Picard, Hermite, Lie, Hilbert or Fuchs among others. Seeesdetails in[[9]7] (in particular the
chapter 24 devoted to Lie’s Norwegian students). When badkarway, Guldberg obtained a
position in Christiania (the former name of Oslo before 9% became progressively attrac-
ted to applied mathematics, and particularly statisticaftuarial techniques and began to teach
them. At Christiania University, he was soon considered@®#essor of actuarial mathematics.
Guldberg's influence in the 1910s-1920s is testified to by@vacts. In 1918, the Scandinavian
journal of actuarieSkandinavisk AktuarTidskriftas founded : Steffensen was one of the editors,
and Guldberg was a regular contributor. In 1919, he propwspdrticular a paper on the law of
errors with a proof using Bachelier's Markovian-kind teifues . The surprising mathematical
modernity of Bachelier’ s Markovian techniques and of theiages who were almost the only
mathematicians to foresee their potentialities (thedeniecies were in fact rediscovered and de-
veloped only later, after 1928) has already been commemiagweral times. Seg [29][25], 23],
[A], [F4] on this subject.

Moreover, Guldberg is often mentioned in Chuprow-Bortkivcorrespondence during the
1920s, and he seemed to be a central figure of the statistienksof the time. It is besides
interesting to see how Chuprow presents Guldberg to hisdrigortkiewicz.

My meeting with Guldberg was very kind. According to [} is true that he is
not a statistician. But he is of the most sympathetic kindstatisticians : highly
in demand from the mathematics, and without a great expectiiom the statis-
tician. ([01], Letter dated 3 July 1922)

Few documents are easily accessible on Guldberg. The anitfgi}] mentioned to us that there
will be some details on him in his forthcoming volume (in Negian). In particular, we did not
succeed in shedding light on why he made the choice of aeluadathematics (even Guldberg’s
grandson, who is also a specialist in actuaries, with whonihagan exchange was not able to
give hints to us on the subject). However, a part of the exgilan can be the effervescence of
the statistical and actuarial stage in Scandinavia at the.tA powerful group of astronomers
was very active in Northern Europe (especially in Sweden Badmark - recall that Norway
was officially united with Sweden until 1905) during the 1@#ntury, and they all dealt with
profound mathematical tools for the study of observationrer We may mention among others
the names of Thiele (1838-1910), Gylden (1841-1896) or lEg1862-1934) whose study of
celestial mechanics led to probabilistic and statistioalstderations. For general information on
Scandinavian astronomers, sgg [61] [67]. Gylden fangkawas the first to introduce proba-
bilistic considerations in the study of the Lagrangian aeposition in continued fractions (later
called Padé approximants), and these studies had impodasequences for the development of
probability theory in the next century (see in particu[af])7 We shall present some details later
about Charlier and Thiele. Besides, astronomers were eatrily ones who were concerned by
statistics in Scandinavia. Indeed, field statisticians Bundt (1817-1875) or Kjeer (1838-1919),
both Norwegians, were involved in the development of diaikmethods. Kjeer created a me-
thod of quasi-random survewhich he calledepresentative metho&aper [618] presents Kjeer's

42Sheynin mentions that the name in unreadable. We have notlseeriginal.
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research and how it was received. Kjger was the first diredtibredNorwegian statistical bureau,
but at the end of the nineteenth century, his methods wererdird on the international scene
(in particular by Bortkiewicz) and his influence was overtaed by the specialists of actuarial
mathematics, led in Norway by Hjorth. Steffensen, a Dand,@uldberg, a Norwegian, the first
two foreign statisticians to be invited at the IHP, both acies, are heirs to this treffid

As we have said, astronomy played an important role in theldpment of Scandinavian sta-
tistics. At the beginning of the 20th Century, Scandinavés\a first-rank center in the study of
approximation techniques, not behind the British schose (88]). In a draft for the presentation
of Steffensen when the latter came to Paris in 1932 to givékatdahe IHP (we found this draft
in the incredible mess of Fréchet’s archives in Paris Anadef Sciences), Fréchet said

| have the great pleasure to introduce to you M.Steffenseriegsor at the Uni-
versity of Copenhagen. It will be for us a new experience Whi@am convinced,
will be very valuable. Up to now, the conferences which hasaltdwith probabi-

lity calculus have only considered it on the theoreticahmathrough its applica-
tion to physics. M.Steffensen, to whom the whole theorépeat of probability

calculus is familiar, is now well known for the way he wondeglf had allowed

the actuarial sciences to profit from mathematical advaroes book about in-
terpolation he systematically introduced a demand toandé# aside : never to
introduce an approximation without trying to specify theoerlt is a relatively

moderate advance in theoretical mathematics but it did enéfrate deeply into
applications. Thanks to M.Steffensen no one can any lomggre first that this
estimation of error is necessary, and second, that thartkstit is feasiblef}

Steffensen’s book evoked by Fréchietterpolationsleeravas published in Danish in 1925, and
an American translation[([P5]) was rapidly available in T9t the Bulletin of the American
Mathematical Society [P6], the notice explained what wasctntent of the book by Steffensen .

Professor Steffensen’s book is the outgrowth of the lestwigich the author has
given to actuarial students at the University of Copenhagehis, with a few ad-
ditions and simplifications, a translation of the DanisHiedipublished in 1925.
The book is intended as a text for students in American celeand requires
as mathematical equipment only an elementary knowleddweedditferential and
integral calculus. In a few places where the gamma functasteen used the pa-
ragraphs have been printed in smaller type and may be omwitedut breaking
the continuity of the text. The topics covered are (1) theeg@irtheory of interpo-
lation and extrapolation including the standard formulagally associated with

43 et us briefly mention the ironical continuation of the stofithe statistical stage. In the 1920s, field statistics
and representative methods met an important regain ofistten particular in United-States (s [41))

47 ai un trés grand plaisir & vous présenter M Steffensefepseur a I'Université de Copenhague. Ce sera pour
nous une nouvelle expérience et une expérience qui j'enssu sera tres heureuse. Les conférences qui vous ont
parlé jusqu’ici du calcul des probabilités ne le montrgae du point de vue théorique ou du point de vue des
applications aux Sciences Physiques. M. Steffensen aogte fa partie théorique du calcul des probabilités est
familiere, s’est fait connalitre par la facon magistrdéet il a su faire profiter les sciences actuariels des pogr
mathématiques. C ?est ainsi que dans un livre sur l'intation il a introduit systématiquement une exigence trop
souvent laissée de coté : celle qui consiste a n’intirecaucune forme approchée sans chercher a en chiffrezlie
C’est la un progres relativement modéré accompli dansathématique théorique mais qui n'avait pas pénétré
profondément ses applications. Grace a M. Steffenseneopeut plus ignorer d’abord que cette estimation de
I'erreur est nécessaire, ensuite que grace a lui ellpastible.
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the names of Newton, Gauss, Stirling, Bessel, and othejsnu@erical diffe-
rentiation ; (3) numerical integration ; (4) numerical g@u of differential equa-
tions. Professor Steffensen’s treatment is more rigoroars is usual in books on
interpolation. This is important not merely from the poiftve@w of the pure ma-
thematician but also because of the increased number otifasmvith workable
remainder terms. It should not be supposed, however, tigatis to the diffi-
culty of reading the text. The style is clear and, after thamnmgg of the symbols
has been mastered, the book should prove very valuable todieasing number
of Americans who require some knowledge of this field of mathtcs. The for-
mulas and methods are illustrated by simple numerical el@snbput the value of
the book for class room use would be increased if it contaguede problems to
be solved by the student.

The mathematical study of interpolation was the known spiggiof Steffensen, as Tschuprow
in Prague wrote to Bortkiewizc[([P1], letter dated 2 April2B)Steffensen’s new textbook is once
again written in Danish. It contains considerations on npi@ation, which is Steffensen’s spe-
ciality. The American translation was in fact the only translatiothefbook. In France, it seems
to have remained unknown for quite a while.

More important for Guldberg’s conferences in Paris waslsraspect of Scandinavian statistics.
Thiele had defined in the 1880s a mathematical objecth#tinvariants later rediscovered by
Fisher under the name otimulative moment functiomsd finallycumulantsthe way they are
called today. Let us briefly comment on this notion.

Thiele first introduced the halfinvariant in his 1889 baddknindelig lagttagelsesleere : Sandsyn-
lighedsregning og mindste Kvadraters Methd@dibe general theory of observation : Calculus of
probability and the method of least squares), translatdcedited by Lauritzen inJ§7].

If we denote by, thenth moment of a random variable, the halfinvarigmtsvere first defined
by Thiele via the following recursion formula

~ [k

Ok+1 — Z < i ) Ok—ifbit1
=0

Moreover, Thiele explained in his book that the first fourfingbriants were the most important

ones. The first was equal to the mean, the second to the veyidecthird measured tls&ewness

and the fourth the flatness of a distribution. For Hald]([§7209) there are two questions which

could be asked.

— (i) How did Thiele find the recursion formula defining the adamts ?
— (i) Why did he prefer the cumulants for the central moment ?

In his book of 1889, Thiele explained that the halfinvariartsoften small.

We shall later become acquainted with certain favouralbdpgties that distin-
guish the halfinvariants from the reduced sums of powerse Wweronly mention
that the halfinvariants most often are numerically smalfiantthe others. Whereas
the reduced sums of powers of even degree are always positiralfinvariants
exceptu,; may be negative just as well as positive, and therefore thibyften
have values that are not far from zerd. {[67], pp. 84-85)
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Only ten years later, in papdr ]98] did he realize that thémalriants could be directly expressed
as the coefficients of the Taylor expansion of the logaritlinme Laplace transform

exp(z Mf'tl) = /et"”f(x)dx.
i—1

7!

In [Pg], Thiele proved that the halfinvariants satisfy an artpnt property for the Gaussian dis-
tribution : only the first two cumulants are non equal to zérbis could have been another
fundamental reason to use them.

As we mentioned above we described Darmois’ paper, in th@g,9Be British statistical school
was predominant in Western Europe and Guldberg’s preseréaris may have been a reaction
to advertise the methods of the Scandinavian school. Twotgaould corroborate this hypo-
thesis. Fisher’s paper where he introduced cumulants walsspad in 1929[42], and there was
no reference to Thiele. Fisher was later informed about [&sigriority. He nevertheless did
not entirely accept the fact and he constantly underratéel@s treatment of halfinvariants. See
details in Lauritzen[[g7], or[[36] (pp.344-349). In Guldgsrpaper [5B] we shall comment on
below, there is clearly a desire to display Scandinaviarkejaand Thiele’s in particular. More
generally, Guldberg seems to have had a frenetic activityermnternational stage to obtain that
recognition of the Nordic school of mathematics. In patacuhe appears to have been the main
artisan of the International Congress of Mathematician €ilb@ July 1936 following what was
said by Carl Stgrmer, the president of the Congress (whacedlGuldberg at the last moment
due to his sudden death in February 1936)

It was during the last international congress in Zuricht tihe Norwegian ma-
thematicians took the decision to propose that the nextressgeould be held in
Osld7. It is our colleague, regretted Alf Guldberg, who took tmiative, and

who since then had constantly worked to guarantee the siofe¢ke congress,
and above all to place it on a reliable economic basis. We baédthat Guld-
berg could open the Congress as president. But, as every enaithe congress
is well acquainted of, a premature death dragged him awawy fis work. No-

body but us, who must finish his work, can better realize whasa it was for

the Congress to have been deprived of our eminent friend welscso efficient in
attracting friends and knew the art of association with gitvs sic)f9.([BT])

Guldberg went to the IHP in April 1932 for the first time. Heweted later to the IHP in April
1934. His two talks were published in thenales as [53] and [54]. Both papers mainly deal
with the same statistical technique, namely the appliocatib Thiele’s half-invariants for the
identification of an unknown probability distributions : [IB3] for a single random variable, in

Bn [@], the report of the final session mentions that indéeftiberg made the suggestion which was acclaimed
by the Congress.

46Ce fut au dernier congres international de Zurich que leth@maticiens norvégiens résolurent d’emettre le
projet que le prochain congres se réunirait a Oslo. @lest collegue, le regretté Alf Guldberg, qui en orititiaive,
et qui depuis s’est préocuppé inlassablement a assarmrdcces du congres, et surtout a I'établir sur une base
eéconomique solide. Nous avions espéré que Guldbergaibauvrir le Congrés comme président. Mais, comme le
savent tous les membres du congres, une mort prématimté@racher a son oeuvre. Personne mieux que nous qui
avons di achever son travail, ne peut savoir quelle perfetqgmur le congrés que d’'étre contraint a se passer de
notre éminent ami, qui savait si bien gagner des amis etaissait I'art de fréquenter ses semblables.
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[B4] for a couple. Let us now comment dn 53], which was preckih 1931 by a Note to the
Comptes-Rendus[([p2]), presented by Borel.

The article is divided into four parts. In the first one, Guddlpintroduces definitions and nota-
tions, and applies them to some examples. In particulamtieduces Thiele’s half-invariants,
giving both definitions successively provided by Thiele &mentioned above.

The reason why Thiele introduced the half-invariants, éomoihich seems rather
artificial, is the following : if the observations follow a @Gssian distribution,
every half-invariant of order > 2 are equal to 0. As one of Thiele’s former
students, my colleague M.Heegard, made me observe, onédrasare a way
for examining if a statistical collection of data can be eganted by a Gaussian
distribution or not.

Half-invariants also have other advantages. When onerlingansforms the
observations

x; =ar; +b

that is to say, when one changes the origin of the obsensaind the unity which
measures them, the half-invariants are changed accomlihg following formu-
lae

py = apy +b

!

W, = a py,r > 1
(...) The mean moments are transformed in a more compliezgd

These relations show the great importance of half-invésifor the study of a
statistical collection of dafa

In the second part of his article, Guldberg presents howdeearepresented statistical series,
and criticizes the ‘British method’ becaub&Pearson’s curveare reasonably suitable only in
the case when ore priori knows that the data can be represented by one of these c{E@s (
p.246). Guldberg therefore opposes what he callctitinental methodo the methods of the
English biometric school. Let us observe that the contilestatisticians that Guldberg named
are almost only Scandinavian : Gram, Thiele Bruns, Chatlewhich only Tschuprow and von
Bortkiewizc are added (but both kept tight contact with tiear@linavian group during the 1920s
as testified by the letters of the period jn][91].

47La raison pour laquelle THIELE a introduit les semi-invatis notion qui semble quelque peu artificielle, est
la suivante : si les observations suivent une loi de GAUSSs tes semi-invariants d’ordre > 2 sont nuls. On
a donc, comme me I'a d’ailleur fait remarquer un ancieneééde THIELE, mon collegue M. HEEGAARD, un
moye d’examiner si un ensemble statistiques peut se mpigspar I'intermédiaire de la loi de Gauss ou non. Les
semi-invariants ont cependant d’autres avantages. Quafaitane transformation linéaire des observations

v, =ax; +b
c’est-a-dire, quand on change I'origine des observagbtisnité qui les mesure, les semi-invariants se tranarm
d’apres les formules
,ull =ap1 +b
,u;, =a"uy,r>1

(...) Les moments moyens se tranforment d’'une manierequopliquée.Ces relations montrent la grande impor-
tance que présentent les semi-invariants pour I'étude dhsemble statistique
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In fact, the real purpose of the paper is presented latemv@ddberg wrote that hwill try to
study these questions in another waye first listed the problems , and then tried to answer to
them.

The theory of functions of frequencies presents four imgarproblems :

— The numerical computation of the function

— How to proceed if one wants to substitute a continuous fandor the dis-
continuous one, which takes precisely the same value aatteeflor integer
values of the variable

— The determination of the moments of a given function of dieatcies

— A statistical series being given, look for a function offuencies which gives
an approximate representation of it and specify, if posstble necessary and
sufficient criteria for a definite function to fulfill the regjad conditionf}

The first and the second problems correspond to Guldbergisedef interpolating the (discrete)
empirical frequency function bye@ontinuougin the sense afegular: he will ask for derivatives
to exist) one, in order to use approximation techniquesigeal/by real function analysis. The
meaning of the third point is clear : it is necessary to corapmpirical and theorical half-
invariants in order to compare them. The fourth point is teeegal method Guldberg wants to
present for the statistical inference of a series of datagtinad which relies on half-invariants.
After this general presentation, Guldberg looks at these fuestions in particular cases for
the theoretical distribution. For each distribution he siders, (Poisson, Binomial, Pascal and
hypergeometric), he provides a functiofk) with £ € N which is constant, where depends
on the half-invariants. The method corresponding to thiggaist of his program is then to check
whether this function on the empirical half-invariants anstant. Let us observe that in fact, he
only illustrates his full program for the Poisson distrilout([53], p.235).

CONCLUSION

The mathematical statistics were nearly absent from thediracademic stage before the Great
War. As we have seen, it is under the influence of Borel thatfteld of mathematics began to
grow up in the 1920s. Borel’s activity mixed political andcgd engagements with his mathe-
matical interests. Borel was one of the first French mathieraas to be interested in a renewal
of mathematical randomness. Borel had come to probabditgéveral reasons. The increasing
presence of probability in modern physics was obviouslyrapartant cause. But his interest
was not limited to the purely scientific side. In Borel's id&fahe society, there was a necessity
to spread scientific knowledge widely among the populatéog the mathematics of random-
ness seemed to be a good tool for that purpose. Borel's des@et in society can be seen for
example through the creation of the jourfvue du moifounded with his wife in 1905. The

48| a theorie des fonctions de frequence pose quatre pr@s@ssez importants & savoir :

— Le calcul numérique de la fonction

— La maniere de procéder si I'on vaut substituer a la fionctliscontinue une fonction continue, qui pour des
valeurs entieres de la variable prenne justement les métaars que la premiere.

— La determination des moments d’une fonction de frequdooeéel...].

— Une série statistique étant donnée, chercher uneifonde fréquence qui en donne une représentation ap-
prochée et éablir, s'il est possible, les criteresasgaires et suffisants pour qu’une fonction déterminge re
plisse les conditions equises.
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journal often exposed Borel’'s views about the necessanefta probability in society. With the
Great War, and his many involvements in the war effort, Bbegjan a career as a politician and
used his position to become an active instigator of proiigbBorel thought that Paris deser-
ved an institute devoted to statistics, and convinced lrublarch and Fernand Faure to create
such an institution, the ISUP. The young mathematician Gebrarmois, started to teach in this
institute, and began to introduce the techniques of Britistthematical statistics in France. The
ISUP was nevertheless only a place for lectures. In Boresglnprobability and statistics also
deserved a real research center. This idea led to the fdaondatthe Institut Henri Poincaré
where a kind of technology transfer occured. Several metlkbdhathematical statistics develo-
ped abroad (mainly in Britain, but also in Scandinavia) wierported to France. The study of
the journalAnnales de I'Institut Henri Poincd@; Recueil de Conferences et Memoires de Calcul
des Probabilites et Physique Theoriggiees a picture of the aspect under which mathematical
statistics appeared in France between the two World Wars Weeman, Scandinavian and Bri-
tish statisticians came to the IHP to hold conferences. Da'mand Guldberg’s papers provide
a good example of this situation. A new generation of prdisibiand statisticians obtained a
doctorate at the IHP under the direction of Fréchet and Dariett the end of the 1930s. Among
them, two were more specifically oriented towards statistiepics : Malécot, whose research
in biostatistics and genetics was based on Fisher’s teabgsj@nd Dugué, who became after the
war the leader of French statistics at Paris University.
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