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Abstract

The aim of this paper is to discuss the implicit theology underlying a central
assumption of the fourth part of the Ars Conjectandi: the affirmation of
divine omniscience and omnipotence. From the standpoint of medieval
theology, Bernoulli’s assumption involved two different problems: whether
we were really free to choose and what moral significance a probabilistic
election may have. We will discuss its intellectual roots, exploring the
correspondence with Leibniz in the light of the controversy between
Dominicans and Jesuits as to God’s concurrence in our actions. By way of
conclusion, we will briefly discuss the moral significance that might be
granted to the Ars Conjectandi from a Calvinist perspective, and in what
precise sense probability was rendered a secular tool for decision making

Résumé

Le but de cet article est de discuter la théologie qui sous-tend une hypothése
centrale de la quatriéeme partie de 1’ Ars Conjectandi : 1’affirmation de
I’omniscience et de I’omnipotence divine. Du point de vue de la théologie
médiévale cette hypothése impliquait deux problémes différents : étions-nous
réellement libre de nos choix et quelle signification morale pouvait avoir un
choix probabiliste. Nous discuterons ses racines intellectuelles, en explorant
la correspondance avec Leibniz a la lumicre de la controverse entre les
Dominicains et les Jésuites sur la fagon pour Dieu d’intervenir dans nos
actes. En guise de conclusion, nous discuterons briévement la signification
morale qui pourrait étre attachée a 1’Ars Conjectandi dans une perspective
Calviniste, et en quel sens précis la probabilité devint un outil séculier de la
prise de décision.
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I. A CONJECTURE ABOUT THE ARS CONJECTANDI

The aim of this paper is to discuss the implicit theology underlying a central
assumption of the fourth part of the Ars Conjectandi (AC): the affirmation of divine
omniscience and omnipotence. We know well that Bernoulli was a qualified theologian
who studied to become a pastor in Basel. However, his scarce writings on these matters
still remain unpublished. We will thus present a conjecture that these manuscripts may
eventually confirm. From the standpoint of medieval theology, Bernoulli’s assumption
involved two different problems: whether we were really free to choose and what moral
significance could a probabilistic election have. Both questions had been discussed at
length throughout the previous two centuries and it seems quite unlikely that Bernoulli
could have ignored them, even if in the AC he skipped the discussion of both. Our
conjecture is rather that there was an implicit commitment to a catholic theological
tradition, later extended in protestant countries, which affirmed that the divine
foreknowledge of an event necessitated either its taking or not taking place —since God

knows simultaneously whether he wants it to happen.

We will present in §2 this position, usually associated to Bafiez and the
Dominicans tradition, together with the Jesuit alternative, in order to see how the former
supports the mathematical implications that Bernoulli wanted to draw from his
assumption. In §3 we will show how such implications were contested by Leibniz on
the basis of the latter, i.e., on Molinist grounds, in a way that was immediately relevant
for the ecclesiastical concerns of Bernoulli’s circle in Basel. By way of conclusion, we

will briefly discuss the moral significance that from a Calvinist perspective might be
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granted to the AC, raising the question of how it could have been transformed into a

secular tool for decision making after Bernoulli.

2. ATHEOLOGICAL ASSUMPTION IN THE AC

In the first preliminary chapter of the fourth part of the Ars conjectandi, a
number of concepts (such as probabilitas, possibile, contingens, etc.) are defined in
order to clarify their further application. The first one of these (certitudo) is explained

with a brief theological digression, that we will examine in detail.

In themselves and objectively, all things under the sun, which are, were, or will
be, always have the highest certainty. [...] Nor should there be any doubt about
future things, which in like manner, even if not by the necessity of some
inevitable fate, nevertheless by divine foreknowledge and predetermination,
cannot not be in the future. Unless, indeed, whatever will be will occur with
certainty, it is not apparent how the praise of the highest Creator's omniscience
and omnipotence can prevail. Others may dispute how this certainty of future
occurrences may coexist with the contingency and freedom of secondary causes;
we do not wish to deal with matters extraneous to our goal. [Bernoulli, 1713,

210-11; Sylla, 2006, 3157

Bernoulli kept his promise: there is indeed no discussion of this (or any other)
theological issue in the 4C. However, according to some interpreters, this had more to
do with his goal than it may initially appear. Lorraine Daston [1992] has argued that it

allowed Bernoulli to reconcile, anachronistically speaking, theoretical probabilities and

3 The original text reads as follows: «Omnia, quae sub Sole sunt vel fiunt, practerita, pracsentia sive

futura, in se & objective summan semper certitudinem habent. [...] Nec de futuris ambigendum, quae
pariter etsi non fati alicujus invevitabili necessitate, tamen ratione tum praesciantae tum
praedeterminationis divinae non possunt non fore; nisi enim certo eveniant quaecunque futura sunt, non
apparet, quo pacto summo Creatori omniscientiae & omnipotentiae laus illibata constare queat. Quomodo
autem haec futuritionis certitudo cum contingentia aut libertate causarum secundarum consistere possit,
de hoc disputent alii; nos a scopo nostro aliena nolumus tangere»
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empirical frequencies. Whereas for previous authors, such as Cardano, variability in the
world complicated the approximation of the former through the latter, Bernoulli’s
theological determinism granted that in the long run the observed ratios would come as
close to the true ones as we want them to. The God of the AC could not have created
anything “inherently uncertain and indeterminate”. In other words, the intensity of our
beliefs could be mathematically adjusted independently of their content, granting a
rational foundation to any decision we should make. This was precisely the topic of the
AC fourth part: the application of probabilities to civic, moral and economic matters.
The doctrine of predestination prevalent in Bernoulli’s protestant background, suggests
Daston [1992, 46], endowed him with a crucial argument to expand the aims and scope

of the doctrine of chances — see also [Sylla, 2006, 19].

Edith Sylla [1997] has shown how this theological assumption is relevant to
understand what the law of large numbers proved. The binomial expansions underlying
the proof express the number of ways in which various possible outcomes of a series of
observations can occur. l.e., the terms of these expansions represent total ratios of
events 7; A63 D<?92: Bernoulli’s algebraic approach proceeds as if all cases (1/@B@) were
simultaneously displayed, without priority or posteriority.* According to him, such a
distinction is only introduced by our own perspective, but does not correspond to the
divine vision of the whole set of events and its causal order. Through the binomial
theorem we can at least discern its mathematical arrangement. And even if our current
empirical frequencies do not represent but the complex interaction of such causes, the
approximation that we can obtain through these is good enough for all practical

purposes. Its precision can be theoretically bounded through the analysis of its binomial

* For an analysis of the proof, cf. [Meusnier, 1990]
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