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Probability, biology and sociology in the human sex-ratio at birth
A note on the trace of the First World War
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Résumé
La conjoncture postérieure a la Premiére Guerre mondiale fournit un cas expérimental qui permet de saisir les
diverses modalités des effets de ce conflit sur I’élaboration de la conception de la sociologie quantitative chez
Maurice Halbwachs — une tentative de dépassement de la morphologie sociale durkheimienne fondée sur une
rencontre avec le calcul des probabilités. L’étude du sex ratio humain a la naissance fut 1’objet de prédilection de
ses recherches a cet égard. L’examen critique de ses résultats empiriques permet de réévaluer les phénomenes
qu’il entendait cerner.

Abstract
The aftermath of the First World War provides an experimental opportunity for investigating the variety of
modalities given by this conflict to the formation of Maurice Halbwachs’ conception of quantitative sociology —
an attempt based on probability to go beyond Durkheim’s initial understanding of social morphology. The study
of the Human sex ratio at birth was the focus of Halbwachs’ investigation. A critical elaboration of some of his
empirical results sheds new light upon the variability of the phenomenon he studied.

1. Why sex ratio at birth after the First World War? 3

Recently Annette Becker remarked that while studying Maurice Halbwachs’
intellectual biography (1877-1945) she had to face a “striking paradox”. As the successor of
the French founder of sociology — Emile Durkheim (1858-1917, [15]) — and perhaps one of
the best informed scholars in Europe about the relationship between social sciences and
mathematics, Halbwachs seemed to Becker to have worked during the 1920’s to remove the
war that he and his generation had survived from his own domain of reflection. It was as if]
“he had decided not to mention it in his own works™ ([1], 151-152). Such a statement seems to
us difficult to argue in light of the newly-released correspondences exchanged during the
1930s between the two founders of Les Annales, Marc Bloch (1886-1944) and Lucien Febvre
(1878-1956). The book provides a good taste of the intellectual and pragmatic atmosphere
among this group of scholars, including Halbwachs ([10]), which was unified by their
experiences at the new French University of Strasbourg and their desire to gain access to top
Parisian academic positions ([2]). Their common experience had been forged from their
involvement in military action and in the wartime mobilisation of civil society. Because they
were in charge of educating younger generations — viewing this function as a social and
political mission — their memory of the wartime period was constantly reactivated. The
mutual evaluations and the judgements about other colleagues that these documents display
(which can also be seen in many other similar sources [50]) were expressed in the very
vocabulary of their wartime experience.
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But it has not only been a matter of personal judgement. European researches in social
sciences were deeply affected by the collective experience of the continental tragedy. During
the aftermath of the war, many authors in France — including some close to Halbwachs and
Febvre like the geographer Albert Demangeon (1872-1940, [12]) and the economist Adolphe
Landry (1874-1956, [43], 107-165) — had published books on the so-called “decline” of
France or Europe, if not of the “white races” ([3]; [11]). This movement of publications has
been analysed as a typical post-war phenomenon by several authors ([14]; [17]). It has been
related to and sometimes explicitly grouped with a similar movement visible in the German
academic world. The name of Oswald Spengler (1880-1936) has been attached to this type of
literature, which combines an accessible academic style and an apocalyptic philosophy of
history ([60]). Some German statisticians have worked out demographic variations on
Spengler’s themes ([8]; [41]). Here again, historians have shown that for Germany the post-
war background was relevant in order to explain this movement ([37]; [61]). We know today
with certainty that the two most prominent among those authors, Friedrich Burgdorfer (1890-
1967) and Richard Korherr (1903-1989), later became active Nazi scientists ([65]; [68]). But
their international identification as such and an evaluation of their actual level of scientific
activity, especially among the French scholars during the 1930’s, was not so simple even if
their activities were public in Germany. The general mood carried in these kinds of writings
has been identified as pro-fascist or proto-Nazi by scholars like Halbwachs or, dealing with
Spengler, as pieces of “opportunistic historiography” by Febvre. It thus follows that the
German statisticians and the French sociologists were reading each other, together involved in
some level of competition about population studies on both sides of the Rhine. A similar
configuration operated between Italian statisticians and French sociologists and statisticians
([16]; [39]; [40]). Several international meetings in Rome, Berlin, and Paris had shaped the
conjuncture of this system of scientific challenges ([32]) and reactivated the same level of
international activity among statisticians that Europe had displayed from the mid 19" Century
up until 1914 ([5]; [49]; [52]; [67]) -

But in Halbwachs’ own case, the experience of the war had exercised some other kind
of influence. His post-war academic activities were at the University of Strasbourg, which
became in 1919 an important player in the political agenda of reintegration of Alsace-
Lorraine, the part of pre-1870 France that Germany had ruled between the Franco-Prussian
war and the First World War. Once this region had become “French” again, one major
institutor of this governmental policy was Albert Thomas (1878-1932), previously Minister
for military production during the wartime government ([10]). Halbwachs was one of his
close collaborators during that ministerial period, and he quickly became one of the newly
nominated professors in charge of the academic side of the local action. Both Thomas and
Halbwachs were concerned with the development of economic statistics. Both were socialists
and both had been in the same class at the Ecole normale supérieure.

The Universitdt Strassburg, as promoted during its German period, had been one of
the most active in the German Empire. For example, Wilhelm Lexis (1837-1914) taught
statistics there in the mid 1870’s, as did Richard von Mises (1883-1953) from 1909 to 1918.
In 1919, the French government kept the very same infrastructure for its Nouvelle Université
de Strasbourg, while sending in many of its best young scientists.

Most of them were normaliens and had obtained the degree that was the first step in
their academic careers — the agrégation — during the same few years at the beginning of the
20™ Century: Halbwachs, who taught philosophy in Strasbourg, obtained this diploma in
1901; his colleague, philosopher Henri Wallon, in 1902; the same year Febvre, professor in
History at Strasbourg, and Thomas both became agrégés d’histoire et de géographie,
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followed by Bloch, himself a historian, in 1908; Maurice Fréchet (1878-1973), university
professor of mathematics in the same university, was also a normalien and graduated as
agrége in his domain in 1903. The University of Strasbourg during these years was like a
think-tank made up of a generation of forty-year-old professors who shared a common vision
of their task in Alsace based on: the promotion of French science in the face of the
international challenge of pre-war German science, a systematic inquiry about foreign and
German post-war science, and the training of the regional middle class and elite in accordance
with the norms of the French ideal of Science and Republic of that time. Such a general
agenda explains the unusual cooperation between a mathematician and a philosopher —
namely Fréchet and Halbwachs — in the teaching of probabilities and the writing of one of the
most synthetic books on the state of the art in the 1920s ([33]). The fact is that it is not
difficult to trace this episode in later publications of both authors (for instance [18], [27] and

[30]).

But as shown in an interview given in 1982 by Henri Bunle (1884-1986) — in 1919
chief of the French statistical local bureau — Thomas’s activism induced a competition
between many protagonists of the French statistician scene in Strasbourg ([13]). At stake was
the creation in France of a prototype of a statistical bureau in the German style. This project
was directed by normaliens and not “statisticians” from the state office, the Statistique
générale de la France. Most of “statisticians” — but not Bunle — were former students of
another French elite school: the Ecole polytechnique.

Halbwachs, who had studied statistics in Germany during the pre-war period ([32]) —
meeting Lexis in Gottingen a short time after the publication of [46] in 1903 — and who was
close to Thomas, was certainly one of the agents in this project, and in all likelihood the
“normalien littéraire” (i.e. non-mathematician) Bunle could not remember his name during
his interview ([13] in the current issue of this journal). In any case, Halbwachs prepared a
paper on the state of statistics in France and the text circulated in such a way that it was
eventually published in Prague in 1931 ([26] ; on the special connexion between Prague and
Strasbourg, see the article in the current issue of this review published by V. Havlova, L.
Mazliak and P. Sima).

An amazing piece of information is provided in Bunle’s interview, not about the
tension among French statisticians, but on some of the exchanges between German and
French statisticians from 1918-1920. At his local statistical bureau, Bunle asked his “French”
assistants (Alsatian clerks who were considered French) to learn the savoir faire of their
“German” predecessors (sometimes Alsatian clerks who saw themselves as German). He has
recapitulated this episode in crude terms showing that his ignorance about the German
statistical standards was on par with his contempt for French philosophers.

“HB — I had recruited Alsatian-Lorrainers of sound stock. I had put them beside those
guys. I told the Germans: ‘I have put Alsatian-Lorrainers beside you so that
you can train them fully on what you have to do. You won’t be able to leave
the place before my men say they know the job’. So, since the Germans
wanted to go, everything turned out OK.

AD — Were those Germans specially trained?

HB — I don’t know. They got a degree. But you know, Statistics at that time did not
exist.” ([13]).

No one knows whether Halbwachs worked with some of Bunle’s clerks, but it seems
very unlikely. However, the fact is that Halbwachs did work on local social security records
which were maintained using German standards. And, in fact, one can detect similarities in
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his computational sampling methods and those later theorized by Richard von Mises ([48] ;
for further comments see [32]).

In consequence, Halbwachs’ scientific activity emerged not only from a post-war
context, but also from his generation’s collective experience of the war and its aftermath.
Therefore it seems difficult to argue that he ignored these manifold contexts. In fact he did
more, taking the case of the war as an experimental device for improving his conception of
the relationship between probability and sociology ([7]). After his early works and throughout
his life, he studied both as a philosopher and as a quantitative statistician the many authors
who wrote on this topic from the 17" century up through the 20" century ([21] ; [22] ; with
additional elements in [32]). During the 1920s and 1930s, he focused this survey on one topic:
the study of the sex ratio at birth. He found there a counterpart to Durkheim’s emblematic
analysis of suicide ([15] ; [25]). His line of reasoning preserved the experimentalism of Emile
Durkheim and Frangois Simiand (1872-1935) ([58] ; [59] ; see [66]) and substituted their
positivism with a sophisticated understanding of probabilities ([7] ; [24] ; [30]).

Commenting on his own results about the sex ratio at birth and its variation during the
war years in France, Halbwachs wrote : “There is no doubt that this is the first time someone
can prove in a rigorous manner that variations in the ratio of males at birth are no simple acts
of randomness” ([32]). Let’s go back to the genealogy of this conjecture. The scientific
discussion of human sex ratio at birth had been the favourite subject, at many different time
periods, of mathematicians and statisticians seeking to elaborate what is now the probabilistic
formulation of the binomial test ([34]; [35]). During the 18™ century, their attention had been
drawn to the topic by the publication of several physico-theological articles, specifically those
of Johann Peter Siissmilch (1707-1763, [64] studied in [56]). Laplace (1749-1827), in some of
his earliest probabilistic works, addressed the observed regularity of a greater number of male
births than female births from both theoretical and empirical perspectives ([44]). According to
Laplace, the sex ratio could be thought to be caused by a random phenomenon based on a
single parameter and with a probability a little higher than 50%. His colleague and competitor
Condorcet (1743-1794) believed neither the theological nor the Laplacian arguments ([4]). He
speculated that humanity could influence the level of its own sex ratio and he conceived of
“moral effects” on the proportion of both sexes at birth ([9]). During the 19 century,
statisticians and mathematicians compiled data, and occasionally improved their
understanding of binomial statistics ([63]). One major occasion of technical clarification
occured in 1830 when, in order to cut these debates short, Poisson (1781-1840) reformulated
the mathematical ground for the analysis of this kind of distribution ([51]).

In 1933 and 1936 ([27]; [29], both in [32]), Halbwachs did not use a biological
argument on chromosomes in order to study the sex ratio at birth. Furthermore, much like his
contemporaries, he had no clear conception of the tensions between Laplace and Condorcet
over the analytical theory of probabilities. Instead he addressed a previous attempt by the
Italian statistician Corrado Gini (1884-1965) to provide a biological foundation for
demographic phenomena ([19]). In performing his analysis from a scientific perspective, he
deliberately challenged both the Italian school of statistics ([23]; [28]) and the English and
American development of eugenics ([32]; [53]), finding some help in the works of Robert
Kuczynski (1876-1947). Meanwhile, he reached a larger audience with the publication of his
results in the columns of the Encyclopédie frangaise edited by his friend and colleague Febvre
([29]). The public curiosity that this article attracted was no doubt fed by other publications
on similar topics written by medical doctors (for instance [55]).
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2. Striking sex ratio at birth then and now

Halbwachs had been struck by the increase of the proportion of male births during the
First World War ([29], 82.10-82.11 ; [32], 275-276). However, he followed a false premise
(the idea that there could be some cyclic dependency between the difference of ages among
the parents and the probability of sexes at birth) and used an inadequate statistical index ([27];
[29]; [32]). The concept of sex ratio indices deserves a mathematical clarification ([32], 169-
197 ; for the demographic background on the topic see [38]; [57]). Currently some specialists
employ the number of male births per 100 female births just like Siissmilch and Quetelet
([36]), while others prefer the proportion of male births out of the total number of births ([36];
[47]). However, since Laplace and Poisson, a minimal hypothesis consists in considering that
the probability of a newborn being recorded as either male or female is uniform for all cases
observed, each case being independent from the others ([44]; [45]; [51]). For a given set of
observations, in so far that M male cases and F' female cases have been numbered, and in light
of Poisson’s paper and the later developments based upon it ([51]), the index m = M/(M+F)
does display a fine probabilistic behaviour. This is the only reason to accept any
mathematically controlled inferences based on m ([20]). In this situation it is well known that
the degree of confidence of such an inference, the number N of cases concerned and the width
of the deviation possibly observed between the observed m and the theoretical binomial
probability p, are tied together (for instance Proba ( | m - p | > 1/N”) < 4.55% ). In order to
check today if there could be a historical variation in the human sex ratio at birth, as
Halbwachs pointed out ([27]; [29]) and as Condorcet imagined it ([9]), we need both this
statistical device and a larger amount of cases.

The French administration has recorded 168,442,939 births between 1801 and 2000.
This is an average of around 4,200,000 cases for five consecutive years with a degree of
confidence of 95%, and an amplitude of around 0.01% for the interval centred on each
computed sex ratio ([32]). Figure 2 below displays the variation of quinquennial sex ratios at
birth during these two centuries. The graph shows both the level of the sex ratio (above
50.8%) and the confidence interval at 95% around each result.

Figure 2. Sex ratio among live-births in France, 1801-2000.
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The graphic can be summarized in the following fashion: (1) it is highly improbable that
there was no long-term decrease in the sex ratio in France from 1831 until 1905; (2) along
similar lines, stark increases of sex ratios during the two World Wars should be seriously
considered; (3) each post-war period displays a schema of decrease; (4) surprisingly, the
period 1976-2000 appears to be characterized by a higher level of male births. Therefore the
historical variability of human secondary sex ratio should be considered well founded. The
two first points agree with Halbwachs’ observations despite the fact that they were obtained
by other means. The fourth point fits with his interpretation of the effects of social and
economic crises on the level of sex ratios at birth ([29], 86.8 ; [32], 305).

Two additional results should be added before proposing an interpretation. Once more
following Halbwachs the differences between sex ratios for Paris and for the rest of the
country have been checked, as well as the differences between legitimate and illegitimate
births (an illegitimate birth means a birth without marriage and with no legal recognition from
at least one of the parents). Figure 3 below (based on Table 1 further) provides our results
with indications related to confidence intervals. As can be seen, it is highly improbable that
the sex ratio in Paris was equal to the averages elsewhere in France between 1821 and 1905
(similar observations in [27] and [29]). Similarly, it should be convincing that legitimate and
illegitimate births displayed different sex ratios between 1841 and 1935 (during that time
period Paris accounted for 5.3% of the French births and 19.3% of the illegitimate French
births). It may be added that conclusions similar to the second of these two results have been
constantly conjectured on smaller sets of observations since Poisson ([51]).

Figure 3. Sex ratio discrepancies (France, 19™-20" Centuries).
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Halbwachs interpreted in a sociological manner the elements that our wider
computation has confirmed: the simpler the social life and the simpler the moral references
are in a group, the higher the male sex ratio ([25]; [29]; [32], 101-110). For Halbwachs war
time periods — like any other deep crises — were periods of simplification of moral criteria. At
the opposite end of the spectrum, social life in huge cities increased the exposure to a
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multiplicity of moral criteria and consequently reduced the male sex ratio. However, he also
considered that the social control of the marriage ages of the parents was the mediation
between these social preconditions and the biological phenomenon of childbirth ([27]). We
have not been able to follow this line of his reasoning, not only because of modern genetics,
but also due to weaknesses in his own statistical material ([6]; [32]).

Table 1. Sex ratio discrepancies (France, 19"-20™ Centuries).

Total Male Sex ratio Source Standard Interval
live-births live-births (M/M+F) precision deviation width
(M+F) M) (d) (s) (2.s+d)
France 1841-1935
Legitimate 74 187 323 37 987 063 51,204% 0,005% 0,006% 0,017%
Ilegitimate 6 489 889 3297 791 50,814% 0,005% 0,020% 0,044%
France 1821-1905
Paris 3784380 1924980 50,866% 0,000% 0,026% 0,051%
Province 75829320 38891320 51,288% 0,010% 0,006% 0,021%
Sources : INSEE (or SGF, SNS), Annuaires statistiques, Paris (1939-); Préfecture de la Seine, Annuaire

statistique de la Ville de Paris, Paris (1906) ; H. Bunle, Le Mouvement naturel de la Population dans le Monde
de 1906 a 1936, Paris, INED (1954).

Conclusion

In conclusion, there is no doubt that the intellectual climate during the aftermath of the
First World War shaped Halbwachs concern with the sex ratio at birth. This shaping is not
simply a trace of the collective tragedy, but the effect of its integration as one of the legitimate
scientific issues during the post-war period. Was this attention relevant? A systematic critical
analysis of Halbwachs works shows that this was the case. The social dimension of the highly
complex phenomenon summarized by this numerical index of the sex ratio at birth has been
established. This entailed setting the empirical examination on its probabilistic background
and then reducing the confidence interval around the measure below the fluctuations to be
tracked.
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