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Introduction

The application of statistical methods and models both in the natural and social sciences is
nowadays a trivial fact nobody would deny. Bold analogies even suggest the application of
the same statistical models to fields as different as statistical mechanics and economics,
among them the case of the young and controversial discipline of Econophysics'. Less trivial,
however, is the answer to the philosophical question, which has been raised ever since the
possibility of “commuting” statistical thinking and models between natural and social
sciences has emerged: whether such a methodological kinship would imply some kind of
more profound unity of the natural and the social domain.

Starting with Adolphe Quetelet (1796-1874) and ending with the Vienna Circle (from the late
1920s until the 1940s), this paper offers a brief historical and philosophical reconstruction of
some important stages in the development of statistics as “commuting” between the natural
and the social sciences. This reconstruction is meant to highlight (with respect to the authors
under consideration):

(1) the existence of a significant correlation between the readiness to “transfer” statistical
thinking from natural to social sciences and vice versa, on the one hand, and the standpoints
on the issue of the unity/disunity of science, on the other;

(2) the historical roots and the fortunes of the analogy between statistical models of society

and statistical models of gases.

1. Adolphe Quetelet: Statistics and the Unity of Sciences

The Belgian astronomer and social statistician Adolphe Quetelet is a figure who has awaked
especially in the 1980s the interest of many historians of probability and statistics'.
One of Quetelet’s most significant features is certainly his interdisciplinary outlook. Being the

founder and director of the Royal Astronomical Observatory in Brussels and pursuing at the



same time a brilliant career as a social statistician, he found himself at the intersection of
different research areas which were developing at the same time and to whose convergence
Quetelet himself very much contributed: the classical probability calculus, and especially the
newly developed “law of large numbers”, the theory of observational errors in astronomy and
social statistics.

A unitary conception of natural and social phenomena characterizes Quetelet’s perspective
and his “transversal” application of statistics. Significantly enough, his most famous work
was entitled Essai de physique sociale'. In the “Preface” to the first English edition Quetelet
explains: “In giving to my work the title of Social Physics, I have had no other aim than to
collect, in a uniform order, the phenomena affecting man, nearly as physical science brings
together the phenomena appertaining to the material world.”"

Each of the following constitutive elements of Quetelet’s physique sociale fills the gap
between social and natural sciences and is, at the same time, intrinsically related to the

application of probability and statistics.

(1) Observation and quantification of facts

Quetelet’s Social Physics starts with the observation of facts, the facts — Quetelet writes — that
“society presents to our view”". This is the first, essential step towards talking about human
beings scientifically, avoiding any speculative “Theory of Man™". Not only “physical
qualities” (births, deaths, stature, weight, strength etc.), but also “moral” (dispositions to
behave good or evil) and “intellectual” (intellectual power) qualities are conceived of as facts

to be observed — if not “directly”, then through their effects:

“The analysis of the moral man through his actions and of the intellectual man through his production [...]

form[s] one of the most interesting parts of the sciences of observation, applied to anthropology. It may be seen,

in my work, that the course which I have adopted is that followed by the natural philosopher.”"i

The “qualities of man” are expressed by facts, and these facts are illustrated by statistics:
births, deaths, diseases, suicides, crimes, prostitution, production of works of literature,
philosophy, science, etc. Statistics allows us to measure, to quantify the qualities of men and

society exactly as we would measure the properties of a physical object.

(i1) The law of large numbers and other “laws”

Once we have collected enough data, “a miracle occurs™: out of the large numbers regularities

emerge. According to Quetelet, for example, the number of murders committed in France



every year - but also the percentage of these murders committed, say, by strangulation -
converges toward a mean; furthermore, this mean remains stable in the course of the years,
providing that the “organization of the social state”"!! remains the same. Also the physical
traits of man, if they are measured sufficiently many times for a particular population, would
converge toward a mean (so that we can speak, for example, of a French homme moyen): “It
would appear, then, that moral phenomena, when observed on a great scale, are found to
resemble physical phenomena”™.

Relying on the stabilities emerging out of the large numbers Quetelet can further look for
statistical correlations, for example, between the “residence in town or country” and the “ratio
of births of the two sexes”, or between “the period of the maximum of conceptions” and “that
of the greatest numbers of rapes™*. Quetelet’s aim is the same as the natural scientist’s, to wit,
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“to discover the laws forming the connecting links of phenomena”*':

“Having...observed the progress made by astronomical science in regards to worlds, why should not we
endeavour to follow the same course in respect to man? Would it not be an absurdity to suppose, that, whilst all

is regulated by such admirable laws, man’s existence alone should be capricious [...]?”*i

(ii1) Causes

Quetelet also infers from statistical regularities to the existence of causes. The model of
causation found in Quetelet’s work follows exactly what Lorenz Kriiger — referring in general
to classical probability in the age of determinism — has called “the deterministic account of
statistical regularities”. This account “was built on two complementary ideas: (i) the causal
efficacy of structural conditions [...] and (ii) the mutual compensation of accidental
causes” !, Correspondingly, we find in Quetelet on the one hand the idea of a constant causal
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influence, for example by “a given state of society”*" or by a Nature’s tendency to realize the
“typical (e.g. French) man”. On the other hand, Quetelet talks of “accidental causes” — for
example, the free decisions or the accidental properties of single individuals — that
compensate each other and happen to be normally distributed exactly like errors in a repeated
measurement. This mutual compensation is the effect of what Quetelet calls the “law of
accidental causes”: “Variations, which arise from accidental causes, are regulated with such
harmony and precision that we can classify them in advance numerically and by order of

magnitude, within their limits™*".

(iv) Predicting



Social Physics is not only a description of facts. It can tell us “in advance” something about
future facts: like natural sciences, it allows prediction; like probability calculus, it suggests a
rational degree of expectation. According to Quetelet, “we might even predict annually how
many individuals will stain their hands with the blood of their fellow-men, how many will be
forgers, how many will deal in poison, pretty nearly in the same way as we may foretell the

annual births and deaths”™*"',

It should be clear by now that in Quetelet’s thought the application of statistical models within
his social physics and a unitary conception of science were strongly interwoven: in particular,
the application of statistics to the social domain let its kinship with the natural one emerge.
But what kind of unity of science was advocated by Quetelet? Quetelet refused Comte’s idea
of a hierarchy of sciences and of course did not share Comte’s dislike for the use of
mathematics in social sciences. In fact, Quetelet was committed to a methodological unity of
science™!!, Furthermore, his talking of a physique sociale and even of a mecanique sociale, as
well as his insistence on the lawful character of social phenomena (which thus resemble
natural ones), both suggest that Quetelet also tended to support a nomological and an
ontological unity of science®!. Such a unitary conception of science and Quetelet’s

“transversal” use of statistics went hand in hand and supported each other.

2. Reactions to Quetelet’s work in the 19" Century

The philosophical issue about the unity/disunity of science played a big role also in the
context of the reception of Quetelet’s work.

Notwithstanding Quetelet’s international reputation, his ideas about statistical laws and the
unity of the sciences were not welcomed with enthusiasm in the German-speaking world.
There the will to divorce Naturwissenschaften from Sozial- and Geisteswissenschaften went
hand in hand with a different conception of statistics, one that rejected the notion of statistical
law and any causal talk about society**. In the first place, German academic statisticians and
social scientists resisted the identification of statistics with numbers until the 1860s. Later,
after the 1860s, statistics was conceived of by most Germans as a method for mass
observation and for description, but most German statisticians, like Engel, Fallati, Casper and
Riimelin, questioned Quetelet’s idea of statistical regularities being laws or symptoms of true

causal relations. The German tendency to emphasize the role of history and culture in defining



the identity of peoples and nations collided with any attempt to apply to a society fixed and
unhistorical laws; furthermore, the will to promote state-directed reforms collided with the
idea of a society intrinsically ruled by “spontaneous” laws.

Most importantly, a statistical approach to society would neglect — according to the Germans
— the single individual and his or her (free) will and motives. The German economist and
statistician Georg Friedrich Knapp, for example, criticized in 1871-72 any approach which,
like Quetelet’s one, “explains from the outside to the inside; [...] sees the constancy of the
whole and limits therefore the individual. The German school [...] explains from the inside to
the outside; it takes the individual as he is and looks for reasons of the constancy of the
whole.”**

Diametrically opposite ideas both about statistics and about the relationship between natural
and social sciences are at the bottom of the enthusiastic reaction to Quetelet’s work by
Thomas Buckle, the author of the gigantic, unfinished work History of Civilization in
England™. Buckle appeals to statistics and to Quetelet’s work in order to argue for the
scientific nature of history. According to him, statisticians have been the first to deliver the
“proofs of the regularity of human actions”**!. Consequently he feels legitimated in pursuing

his “study of the movements of Man” just like natural scientists study the “movements of
nature”™ 1 seeking laws™" and causes and trying to predict. In fact Buckle makes an explicit
plea for the unity of science: referring to the moral and to the natural domain, he expresses the
hope that his work “will at least have the merit of contributing something towards filling up
that wide and dreary chasm, which, to the hindrance of our knowledge, separates subjects that
are intimately related, and should never be disunited”**".

For what concerns natural scientists, the British mathematician and astronomer John Herschel
wrote a long, favorable comment on the statistical work of his colleague Quetelet in 1850**V:.
Herschel strongly supports the application of statistics and probability calculus to the inquiries
in the social and in the political domain, and expresses this position together with his unitary

conception of science:

[Statistics] is the basis of social and political dynamics, and affords the only secure ground on which the truth or
falsehood of the theories and hypotheses of this complicated science can be brought to the test. It is not
unadvisedly that we use the term Dynamics as applied to the mechanism and movements of the social body; nor
it is by any loose metaphor or strained analogy that much of the language of mechanical philosophy finds a

parallel meaning in the discussion of such subjects. ™"



Herschel takes here the applicability of statistics within social and political inquiries as
indicating a kind of homogeneity between social and natural “Dynamics” which is more than
a mere analogy.

On the contrary, according to Glenn Shafer™"ii, Maxwell and Boltzmann were only using
“analogies” or “didactic devices” as they — in turn — referred to social statistics in their

foundational writings on statistical mechanics, like in the following passages:

“The modern atomists have [...] adopted a method which is, I believe, new in the department of mathematical
physics, though it has long been in use in the section of Statistics. When the working members of Section F get
hold of a report of the Census, or any other document containing the numerical data of Economic and Social
Science, they begin by distributing the whole population into groups, according to age, income-tax, education,
religious belief, or criminal convictions. The number of individuals is far too great to allow of their tracing the
history of each separately, so that, in order to reduce their labour within human limits, they concentrate their
attention on a small number of artificial groups. The varying number of individuals in each group, and not the
varying state of each individual, is the primary datum from which they work. [...] The smallest portion of matter
which we can subject to experiment consists of millions of molecules, no one of which ever becomes
individually sensible to us. We cannot, therefore, ascertain the actual motion of any one of these molecules; so

that we are obliged [...] to adopt the statistical method of dealing with large groups of molecules.”***

“As is well known, Buckle has shown by statistics that if only we take a large enough number of people, then so
long as external circumstances do not change significantly, there is complete constancy not only in the processes
determined by nature, such as number of deaths, diseases and so on, but also of the relative number of so-called

voluntary actions, such as marriage at a certain age, crime, suicide and the like. Likewise with molecules [...]”**

Shafer’s idea of such references being only “analogies” and “didactic devices” is meant to
undermine Porter’s thesis according to which Quetelet’s social statistics had inspired the
probabilistic thinking and models of natural scientists like Maxwell and Boltzmann, thus
playing a significant role in the origins of statistical mechanics. Again, a certain wish to
emphasize the gap between social and natural sciences seems to be responsible for Shafer’s
aversion even to the purely historical arguments supporting the idea of a transfer of statistical
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methods from the social to the natural sciences™*'. Still, his suggestion should be taken
seriously. An inquiry into Maxwell’s and Boltzmann’s respective conceptions of the
relationship between social and natural sciences would be necessary before one could take a
stand on this issue, though. If Shafer were right, one could furthermore ask why, while
importing statistical models from the natural into the social sciences had implied (at least in
the cases I have mentioned above) a unitary conception of the sciences, importing statistical

models from social statistics to statistical mechanics would have amounted only to an analogy

with didactical purposes. These issues cannot be solved within the limits of this paper. What I



would like to suggest in the next section is rather that Maxwell’s and Boltzmann’s

“analogies” have had a greater impact and importance than Shafer is disposed to recognize.

3. Statistics and the unity of science in the Vienna Circle

The analogy between social statistics and statistical mechanics has had a significant resonance
within the Vienna Circle, and in particular in some writings by Neurath, Frank and Zilsel.
Considering the significance of Boltzmann for the Vienna Circle, it is possible that its
members became acquainted with this analogy through him.

Philipp Frank, in his book on The Law of Causality and its Limits™, goes as far as to refer to
a gas model in order to explain the “materialist conception of history” and to argue for its
scientific nature. Single individuals — writes Frank — are like gas molecules, and in principle
we could even assume that they behave according to deterministic, psychophysical micro

laws. But, explains Frank,

“Historical and sociological sciences [...] do not deal with the psychological states of individuals; they speak of
social conditions like density of population, diseases, political parties, constitutions of states, etc. We then often
ask whether we can predict the state variables of the future if the present are known. [...] In principle we can
always assume in the sense of classical physics that there are laws if we enter into ever finer structures. We have
however to assume that all observable state variables define only a macrostate for which there can be no strict

laws at all, but [...] only predictions about average conduct.” i

Frank appeals here — like Quetelet had done in his Physique Sociale — to the applicability of
statistical models to society as to something that would testify the possibility of pursuing
social sciences “scientifically”, and thus speaks in favor of the continuity of these latter with
the natural sciences. Indeed, the outright rejection of any in-principle distinction between
social and natural sciences was a most important matter especially within the so-called “left-
wing” of the Vienna Circle, which pursued the project of Einheitswissenschaft, or “Unity of
Science”. This commitment supports Neurath’s contention that the Viennese Logical
Empiricism was more kindred in spirit to the British and to the French philosophical traditions
than to the German one™. The Vienna Circle’s “left-wing” was closer to Quetelet and
Buckle than to the 19" century German statisticians.

Still, from the last quotation from Frank a much more “modest” attitude than Quetelet’s

becomes apparent: Frank places a new emphasis on the /imits of predictions. By the time



when Frank wrote his book, the development of statistical mechanics and quantum mechanics
had yielded a most interesting and significant consequence for the Vienna Circle’s unitary
conception of science. While Quetelet and his followers pointed to statistics to argue that the
social sciences resemble the natural sciences with respect to causality, lawfulness, prediction
and — in sum — determinacy, the Vienna Circle members pointed to statistics to show that the
natural sciences are not essentially different from the social sciences, since both are
characterized by a certain degree of indeterminacy, which however does not prevent the
formulation of laws and predictions.

This new perspective repeatedly comes to the fore in Zilsel’s writings, from the very
beginning to the end of his life™*". Zilsel appeals to the degree of indeterminacy in physics in
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order to contest the presumptive non-causal character of life sciences™*"', sociology and
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history If physics — he argues — delivers causal laws and nonetheless admits
indeterminacy, a degree of indeterminacy in sociology and history cannot be taken as proof of
their non-causal or their non-explicative character.

Along the same lines, Neurath writes:

“When [sociologists] plead their case for the inclusion of sociological predictions, like those of all the other
sciences, into the unified science of Physicalism, they will be less inclined to claim that sociology achieves as
much as the most successful sciences. Rather, they will point out that certain limitations, to which sociology
most obviously is subject, also hold for all the other sciences to some degree and that sociological predictions are
scientific predictions like all the others.””iii
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Neurath’s idea of a “Sociology in the Framework of Physicalism shows a significant

resemblance with Quetelet’s program. Neurath himself recognized it:

“All empirical sciences are, in the end, physics in the widest sense. Quetelet speaks of ‘social physics’, when he
derives his average man and then tries to ascertain how certain changes of social quantities are linked, for
instance changes of criminality with changes in food prices. One might speak of the physics of society in the

same way as of the physics of a machine.”*!

Still, a brief comparison between the already mentioned keystones of Quetelet’s social
physics and Neurath’s meta-reflection on sociology brings to light Neurath’s new awareness

about the limitations to which both natural and social sciences appear to be subjected.

(1) Observation and quantification of facts




To Quetelet’s reliance on “social facts” corresponds Neurath’s wish to trace back the
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statements of social science to observable “states of affairs or to spatio-temporal

descriptions™, Neurath’s “social behaviourism”, and his dislike of any reference to

“Iintentions”, “introspection”, “empathy”, “comprehension” or other mental states in social
science*i, shows an interesting resemblance to Quetelet’s idea of inquiring moral and
intellectual properties “through their products”.

However, Neurath does not share Quetelet’s blind faith in “facts”. With respect to statistics in
particular — Neurath warns us — the precision and clarity of the mathematical form in which
statistical “facts” are expressed should not distract from the conventional nature of the

numerical indexes and of the reference classes we choose*!!".

(i1) The “law” of large numbers

The belief in the emergence of stability out of the large numbers is still present in Neurath,
and it is acknowledged as a heritage from Quetelet (note how Neurath formulates here exactly

Porter’s above mentioned thesis!):

“The scientific approach is most difficult to introduce wherever there is interest in the future fate of single
individuals [...] Where the subject is masses and groupings of men, stability is larger, and the instability of the
individual is less conspicuous. Therefore such questions are more amenable to scientific treatment, and the
interest in such questions furthers the scientific attitude. The modern statistical approach, which has become so
significant in physics, has its origins in sociological methods that were advocated about the middle of the

nineteenth century and even earlier by Quetelet and others.”*"

(ii1) Correlations instead of Laws and Causes

Still, Neurath does not share Quetelet’s belief in “statistical laws” and he does not like “the
cause-effect phraseology”*¥!. All sciences — Neurath argues — just seek for correlations™!.
The elimination of the reference to laws and causes and the reliance on the “weaker” concept
of “correlation” put Neurath in a better position than Quetelet’s to argue in favor of the unity
of science, since Neurath does not have to provide any deterministic account of statistical

regularities in order to point out what sociology and physics have in common.

(iv) Prediction

In fact Neurath shifts the main focus of attention from the concepts of laws and causes to the

concept of prediction*™ii, He warns against the many limits of sociological predictions®, but
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— as already mentioned — he also argues that these limits hold for every science: it is just a
matter of degree.

To sum up, a significant echo of Quetelet’s unitary conception of the sciences and of his
“transversal” use of statistical models can be found in Neurath, Frank and Zilsel’s writings.
Still, the important developments undergone in the meantime by science (e.g. the
indeterministic turn in Physics) and by its philosophy (e.g. the impact of conventionalism and
pragmatism) are reflected in a new awareness of the limitations to which any science is
subjected and in a new deflationist attitude with respect to facts, laws and causes: These latter
appear to have been de-ontologized and to some extent relativized', so that any further

account about their “mirroring” a deterministic world becomes meaningless and pointless.

Conclusion

Let me conclude by highlighting the main findings of my selective historical tour de force
from Quetelet to Neurath with respect to the two main issues mentioned in the Introduction.
(1) My reconstruction has shown how in many cases the readiness to “transfer” statistical
thinking from natural to social sciences and vice versa has been (and still is") related to the
standpoint on the issue of the unity or disunity of science.

In the 19" century Adolphe Quetelet, perhaps the most important pioneer of the quantitative
methods in social science, applied to society the same statistical methods he used to apply as
astronomer and expressed his unitary conception of the sciences by giving to his inquiries into
society the name of “social physics”. While authors like Thomas Buckle and John Herschel
appreciated Quetelet’s statistical work and explicitly shared his unitary conception of the
natural and the social sciences, in Germany a conception of statistics different than Quetelet’s
and the conviction of an in-principle gap between the natural and the social sciences went
mostly hand in hand.

Interestingly enough, from the late 1920s until the 1940s some Vienna Circle members still
referred to statistics in order to argue in favor of the unity of the social and the natural
sciences — like Quetelet and his followers had done. Nevertheless, one can identify an
interesting twist in Frank, Zisel and Neurath’s arguments. While Quetelet and his followers
pointed to statistics to argue that the social sciences resemble the natural sciences with respect
to causality, lawfulness, prediction and — in sum — determinacy, the Vienna Circle members

pointed to statistics to show that the natural sciences are not essentially different from the
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social sciences, since both are characterized by a certain degree of indeterminacy, which
however does not prevent the identification of significant correlations and the formulation
predictions.

(2) The literature by Frank, Zilsel and Neurath which I have considered also provides new
evidence for Theodore Porter’s thesis according to which “a close and significant relationship
between social statistics and the origins of probabilism in physics is apparent”!, The analogy
between statistical models of society and statistical models of gases — whose historical impact
has been minimized by Shafer in the context of his criticism to Porter — seems in fact to have
been well-known in the Vienna Circle. Furthermore, Neurath formulated already in 1930

exactly Porter’s thesis.
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