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1. Introduction

The aim of this paper is to show that themutual epistemological stakes of arti-

ficial intelligence (AI) and sciences, both ‘hard sciences’ andHuman and Social

Sciences (HSS), are multiple. It specifically addresses two of them.The first is

reflexive: it concerns the epistemology of AI itself, which, as a scientific dis-

cipline, deserves a philosophical and historical look at its foundations. It is a

question of specifying the nature of this discipline, which cannot just be re-

duced to a technology and which, as a science, is neither a theoretical science,

even if it has originally been founded by mathematicians, nor a ‘science of na-

ture’ strictly speaking, nor really a ‘science of culture’ that is a discipline of the

humanities. To clarify these different issues, we shall first recall the genesis of

AI, its history and its definitions, before trying to approach its epistemological

status.

The second issue is related to the uses of AI, machine learning and data

processing in different scientific disciplines and the major changes that these

uses induce in these disciplines by automating tedious tasks. In doing so, our

aim here is to show that AI techniques do not only allow to automate certain

tasks, but that they also contribute to designing new interpretation operators,

new proof procedures and, more generally, new scientific approaches such as

in silico sciences (cf. Ganascia 2008). In other words, the contribution of AI is

not only practical; it introduces into these scientific disciplines what Gaston

Bachelard calls an epistemological rupture (cf. Bachelard 1938), that is, a dis-

sociation between the primary evidence of observation and the scientific facts

resulting from experimentation.

To address these different epistemological issues, the paper is divided into

twomain parts framed by this introduction and its conclusion.Thefirst part is

dedicated to the genesis, the history and the epistemology of AI,while the sec-
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106 Beyond Quantity

ond concerns the impact on the theoretical sciences, on the sciences of nature

and on the sciences of culture, i.e., on the humanities.

2. AI groundings

2.1 Prehistory of AI

Attempts to formalize the laws of thought and to automate reasoning are an-

cient. Born in antiquity, logic aimed to give the laws of right thinking; to do so,

it characterized, by means of formal-mechanical rules, valid reasoning as be-

ing sequences of inferences— inferences being formal manipulations of sym-

bolic expressions—that correspond to elementary figures listed as being valid

themselves.

In classical formal logic, i.e., in Aristotelian or in Stoic logic, the set of ele-

mentary inferences was determined from ‘regulatory’ syllogisms, i.e., figures

that lead from two propositions to a third. Later, in the second half of the 17th

century, Leibniz tried to mathematize logic, i.e., the laws of correct thinking,

in order to prove the validity of an argument by a calculation, without having

to memorize all the valid elementary syllogisms, as in traditional Aristotelian

logic.This was immediately followed by the desire to automate this calculation

on a machine. Therefore, we can say that Leibniz is a forerunner of artificial

intelligence since he tried — unsuccessfully — to draw the plans of a machine

capable of reasoning by itself.This project was taken up in the 19th century by

George Boole who created binary algebra to account for the laws of logic and

thenbyWilliamStanley Jevons,whoactually built amachine, the ‘logical piano’,

that couldmechanically deduce the consequences of logical premises based on

the work of George Boole.

Several other attempts to automate reasoning weremade in the early 20th

century. Let’s think for instance of the mechanical chess player machines of

Torres y Quevedos that were built in 1912 and 1920.We must also mention the

cybernetic movement withWarrenMcCulloch andWalter Pitts (cf.McCulloch

& Pitts 1943), Claude Shannon and Norbert Wiener, among others, because it

was also at the origin of several attempts to reproduce thought on electronic

computers. Finally, we must not forget Alan Turing, who wondered, in his fa-

mous article Computing Machinery and Intelligence published in 1950 (cf. Turing

1950), what it means for a machine to think and how to build such a thinking

machine.
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2.2 Birth and epistemic assumptions of AI

However,although the idea that it’s possible tobuildamachine that reproduces

thought had been around for a long time, the term ‘artificial intelligence’ did

not appear for the first time until 1955 in a summer school proposal submitted

by four researchers, JohnMcCarthy,MarvinMinsky,Nathanael Rochester, and

Claude Shannon to the Rockefeller Foundation for a grant to organize a sum-

mer school at Dartmouth College, New Hampshire, in 1956. For the promot-

ers of this summer school, artificial intelligence was a scientific discipline that

aimed to study intelligence with computers. More precisely, to quote them,

“Thestudy is toproceedon thebasis of the conjecture that every aspect of learn-

ingoranyother featureof intelligence can inprinciplebe sopreciselydescribed

that a machine can be made to simulate it” (McCarthy et al. 1955: 1).

Thismeans that all cognitive faculties, in particular reasoning, calculation,

perception, memorization and even scientific discovery or artistic creativity,

could be described with such precision that it should be possible to reproduce

themusing a computer. Let us insist on the epistemological importance of this

conjecture: it draws a horizon of tasks to be accomplished, just like Galileo’s

postulate according to which the Book of Nature is “written in mathematical

language”.Since then,despite the considerableprogressmadeand the changes

in the technologies used, from those based on symbolic logic to numerical and

emergent connectionist approaches, anddespite the various debates about the

parallels between the nature of intelligence itself and theway it is simulated by

machines, the studyof artificial intelligencehas always beenbasedon the same

conjecture,which nothing has yet been able to disprove or prove irrefutably. To

clarify, it’s important to specify thatwhat thephilosopher, JohnHaugeland,has

mistakenly called GOFAI (“good old fashioned artificial intelligence”, Hauge-

land 1985) is, as some AI researchers like DrewMcDermott have mentioned, a

myth, formany reasons, in particular because the seminal text on AI, theDart-

mouth College Summer School proposal (cf. McCarthy et al. 1955), explicitly

mentioned neural networks as methods that had to be developed by AI. This

doesn’t mean that the way the machine simulates “every aspect of learning or

any other feature of intelligence” is similar to the way they are implemented in

nature. For example, just as Frederick Jelinek beautifully put it in his famous

“airplanes don’t flap their wings”, so the learning styles of children and ma-

chines arenot at all the sameat all and theway the computersworkhasnothing

to do with the way our brains work, even if they make use of neural networks.
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Nevertheless, the idea that it is possible to reproduce all the cognitive functions

of any intelligent being still constitutes the epistemological horizon of AI.

The same scientists, who were trying to reproduce various cognitive

abilities such as reasoning, theorem proving, image or speech recognition,

knowledge representation in memory, etc. on computers, were in parallel

tempted to take a practical advantage of these simulations and to incorporate

them intomany technological devices. Very soon, for example, Herbert Simon

and Alan Newell wrote papers both on the performance of general-purpose

problem-solving computer programs (cf. Newell/Simon 1956) and on human

problem-solving using AI tools as cognitivemodels to study human reasoning

(cf. Newell/Shaw/Simon 1958).

The incorporation of AI simulations in technologies has been very popular

in recent years, giving AI the privilege of being one of the most active fields of

applied research inmany areas such asmedicine, agriculture, geology, etc. To-

day,whenpeople talk aboutAI, theyalmost alwaysmention thevarious techno-

logical applications of AI.Thismost often corresponds to the currentmeaning

of the term AI.

Finally, it should be noted that, among the general public, the success of

the term ‘artificial intelligence’ is often due to a damaging misunderstanding

according to which AI would produce artificial entities endowed with intelli-

gence and which, as a result, would compete with human beings. This idea,

which refers to ancient myths and legends such as that of the Golem, has re-

cently been revivedby contemporarypersonalities suchasStephenHawkingor

Elon Musk, by engineers such as Ray Kurzweil, or by the proponents of what

is now called ‘strong artificial intelligence’ or ‘general artificial intelligence’.We

will not discuss thismeaninghere,because it only attests to anabundant imag-

ination inspiredmoreby sciencefiction thanbya tangible scientific reality con-

firmed by experiments and empirical observations.

2.3 Very brief history of AI

Since its birth, even if the seminal definition of the Dartmouth College Sum-

mer School has always remained valid, AI has undergonemany evolutions that

we can summarize in six stages.

2.3.1 The time of the prophets

A few achievements, in particular the LogicTheoryMachine (cf.Newell/Simon

1956), which automatically proved logic theorems, the seminal work of Arthur
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Samuel on reinforcement learning applied to the game of checkers (cf. Samuel

1959) and the first efficient neural network learning process, the so-called Per-

ceptron (cf. Rosenblatt 1958), aroused enthusiasm. In the euphoria that fol-

lowed, the researchers let themselves go to some rather unconsidered decla-

rations that they have been much reproached for afterwards. For example, on

November 14th, 1957, Herbert Simon delivered a speech at the banquet of the

Twelfth National Meeting of the Operations Research Society of America in

which he said:

I amwilling tomake the following predictions, to be realizedwithin the next

ten years:

1. That within ten years a digital computer will be the world's chess cham-

pion, unless the rules bar it from competition.

2. That within ten years a digital computer will discover and prove an im-

portant new mathematical theorem.

3. That within ten years a digital computer will write music that will be ac-

cepted by critics as possessing considerable aesthetic value.

4. That within ten years most theories in psychology will take the form of

computer programs, or of qualitative statements about the characteristics

of computer programs.

The lecturewas then transcribed and the paperwas co-signedwithAlanNewell

and published in the journalOperation Research (Simon/Newell 1958: 7).

2.3.2 The dark years

In the mid-1960s progress was not as fast as expected. In particular, a chess-

playing machine was defeated by a ten-year-old boy in 1966, which made the

first point ofHerbert Simon’s statement suspect andby contaminating theoth-

ers, so AI received some bad press, which resulted in some dark years for AI.

This corresponds to what is now called the AI winter, a period during which AI

research became less popular, although contrary to popular belief, work never

stopped altogether. For example, the first chatbot named Eliza was created

by Joseph Weizenbaum at MIT between 1964 and 1966 (cf. Weizenbaum 1966),

and later, TerryWinograd (cf.Winograd 1971), still at MIT, developed a famous

program called SHRDLU for natural language understanding, i.e., for trans-

lating simple sentences into logical formulas. Note finally that during that AI

winter, Marvin Minsky and Seymour Papert (cf. Minsky/Papert 1969) showed

the intrinsic limitations of the Rosenblatt’s Perceptron learning algorithm, be-
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cause it was restricted to two-layers neural networks while Warren McCul-

loch andWalter Pitts, in their seminal paper (McCulloch/Pitts 1943) show that

only three-layers neural networks were universal, i.e., able to implement any

Boolean logic function.

2.3.3 Semantic artificial intelligence

Nevertheless, as previously said, during that AI Winter, work never stopped.

Researchers were then focused on new directions and inspired by works in

psychology and linguistics, which gave birth to the first cognitive science

approaches. Note that interest in human cognition is far older and that cy-

bernetics had already attempted to model social and cognitive processes

with information processing mechanisms. However, new interdisciplinary

approaches combining artificial intelligence, psychology and linguistics began

in themid-1970s.This corresponds to what has been called the ‘semantic turn’.

It led to an increased interest in modeling memory, in the mechanisms of

comprehension, which was tried to be simulated on a computer as well as

in the role knowledge plays in reasoning. This is what gave rise to knowl-

edge representation techniques (cf. Bobrow/Winograd 1976) with semantic

networks (cf. Collins/Quillian 1969) and frames (cf. Minsky 1974), to object-

oriented programming and to so-called expert systems, because they used the

knowledge of human experts to reproduce their reasoning. The latter raised

enormous hopes in the early 1980s.

2.3.4 Neo-connectionism and machine learning

In parallel with the rise of artificial intelligence in the early 1980s, the tech-

niques derived from cybernetics and connectionism were perfected, freed

from their initial limitations and made the object of multiple mathematical

formalizations. More specifically, as mentioned above and as Marvin Minsky

and Seymour Papert had shown (cf. Minsky/Papert 1969), Rosenblatt’s Per-

ceptron learning algorithm was restricted to elementary logic functions. In

the mid-1980s, this algorithm was generalized to multi-layer neural networks

(cf. Rumelhart/Hinton/Williams 1986), giving rise to the backpropagation

learning algorithm, which wasn’t subject to such limitations. This led to dis-

tributed parallel processing, which enabled the use of neural networks in

many supervised machine learning tasks.
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2.3.5 From artificial intelligence to ‘animistic informatics’...

Since the late 1990s, artificial intelligence has often been coupledwith robotics

and human-machine interfaces to produce intelligent agents that suggest the

presence of another,whether it be human, or just an abstract entity.This trend

of artificial intelligence can be sketchily characterized as a form of computer

animism insofar as it seeks to elicit the projection of a breath of life onto the

everyday objects of our environment. The current successes of Chatbots and,

more recently, of ChatGPT, testify to the vitality, popularity and fashion of this

trend.

2.3.6 The renaissance of artificial intelligence

With the massive development of the Web it became necessary to deal with

large amounts of data. More specifically, since the rise of Web 2.0 at the

turn of the century, the economics of the Web giants were based on targeted

advertising, which made profiling critical. It follows that, based on infor-

mation about individual behavior such as search queries, websites visited,

etc., profiling had to scale to the size of the Web, which required dealing with

massive amounts of data.This became known as ‘Big Data’.The computational

power of machines gradually made it possible to use large corpora of data

withmachine learning techniques, such as SVM,KernelMachines, or Random

Forests, which made AI very popular. Then, since the 2010s, the extension

of Neural Network architectures to Convolutional Neural Networks (CNN)

corresponding to the techniques currently called Deep Learning (cf. LeCun/

Bengio/Hinton 2015), has produced impressive results that have tremendously

accelerated the efficiency and the use of AI techniques.

Later, the Generative Adversarial Nets (GAN) enabled significant advances

in image generation techniques (cf. Goodfellow et al. 2014), and the notion of

transformers (cf. Vaswani et al. 2017) enabled the construction of Large Lan-

guage Models (LLM) with hundreds of billions of parameters and impressive

text generation techniques of which chatGPT is a popular example.

2.4 Epistemology of AI

The different steps of the evolution of AI corresponded to different epistemo-

logical views of this discipline that can be characterized as follows.
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2.4.1 Logical-mathematical approach

The first works of artificial intelligence in the fifties and sixties were based on

mathematical modeling, in particular on statistics and logic.This has been the

case of automatic theorem provers (cf. Newell/Simon 1956), problem solving

(cf. Newell/Shaw/Simon 1958) and the first attempts at machine learning, in

particular reinforcement learning (cf. Samuel 1959).This gave rise to a science

ofmodels, to a ‘science of the artificial’, to use the title of a book by a pioneer of

artificial intelligence, Herbert Simon (cf. Simon 1969), which is distinct from

both the natural and the cultural sciences.

2.4.2 Semantic approaches

At the same time, therewasa scientific current thatusedbehavioral psychology

to evaluate the plausibility of cognitive models of thinking or learning. From

the end of the 1960’s onwards, a new trend was inspired by other approaches

from psychology (cf. Collins/Quillian 1969), in particular Charles Bartlett’s

schema theory and the theory of prototypes, and from linguistics, with the

transformational grammars stemming from Chomsky’s theories on the one

hand and Fillmore’s case grammars or Montague’s semantic grammar on the

other hand, in order to better understand human cognitive abilities before

modeling them. Knowledge representation techniques (cf. Bobrow/Winograd

1976), in particular semantic networks (cf. Collins/Quillian 1969), frames (cf.

Minsky 1974) and knowledge-based systems or expert systems are directly

derived from these works. This led to a tension between two views of artifi-

cial intelligence, one focusing more on the logical-mathematical properties

required to simulate cognitive processes onmachines to be possible, the other

on the study of the psychological processes to be modeled (cf. Newell 1982).

This tension was resolved in the early 1980s with the logical formalization of

knowledge representation techniques, in particular with description logics,

that now form the basis of so-called formal ontologies (cf. Brachman/Fikes/

Levesque 1983).

2.4.3 Learning theories and deep learning

From the eighties and the implementation of many learning models (Top-

Down Induction ofDecision Trees,Genetic Algorithms,Reinforcement Learn-

ing, Neural Networks, in particular Back-prop algorithms that generalized

the perceptron (cf. Rumelhart/Hinton/Williams 1986), Inductive Logic Pro-

gramming, etc.), there were attempts to theorize machine learning with,

in particular, Leslie Valiant’s work on the theory of learnability (cf. Valiant
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1984) and Vladimir Vapnik’s on statistical learning (cf. Vapnik 1999). These

approaches were at the origin of new approaches, in particular ensemble

methods (‘bagging’ and ‘boosting’) and support vector machines (SVM), which

appeared to be prominent in AI since the mid-1990s.

2.4.4 Big Data

Since the beginning of this century, theWebGiants have beenusing aforemen-

tionedmachine learning techniques such as SVM to process very largemasses

of data that are counted in gigabytes (109 bytes), terabytes (1012 bytes), and even

petabytes (1015 bytes). Some claim that huge amounts of data solve all prob-

lems, without the need for theory or knowledge representation (cf. Anderson

2008), although this is highly debatable from an epistemological point of view.

However, since 2010, pragmatic approaches using formal neural networks or-

ganized inmultiple layers, the so-called Deep Learning techniques (cf. LeCun/

Bengio/Hinton 2015), have produced statistical results far superior to previous

models, without having any mathematical theory to explain them.This seems

to be of great interest from an epistemological point of view, which is ours in

this paper.However, nothing says that such a theory will not be available in the

future.

3. Impacts of AI on sciences

AI does not only aim at better understanding intelligence by breaking it down

into cognitive functions, simulating each of themand exploiting these simula-

tions for technological purposes. It also transforms the scientific activity itself.

This is the question we will address in the second part of this article.

3.1 Impact on the natural sciences: In silico experimentations

Today, almost all facts can be reduced to huge data sets. It follows that it is

possible to induce and test theories directly from data using AI and Machine

Learning (ML) techniques, without having to conduct experiments in the out-

side world.These data sets come from collecting information issued from sen-

sors, or from automated analysis such as the sequencing of macromolecules

like proteins or DNA. In addition, computer models make it possible to simu-

late parts of the physicalworld and conduct experiments on the results of these

models. Undoubtedly, this kind of experimentation is changing scientific ac-
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tivity, at least in part. This is obviously the case in the natural sciences, since

many real-world experiments no longer need to be performed, which seems

highly desirable for both economic and ecological reasons...

At the end of the 1980s, biologists who wanted to give a name to this type

of experiment performed with computers, or more precisely, with the silicon

microchips thatmake up the core of computers, invented a newLatin idiom: in

silico (see http://en.wikipedia.org/wiki/In_silico).The termwas constructed by

analogy with — and in contrast to — in vivo experiments, i.e., experiments on

living organisms,and in vitro experiments,which relate biologicalmechanisms

to chemical processes reproduced in glass test tubes. Of course, this term re-

flects the growing role of computers in the sciences in general. But a careful

study shows that computers are not just new tools here, but represent an epis-

temological turn in the empirical sciences in general, because they change the

status of the experiment.

To bemore precise, let us recall that in ancient times, science was first and

foremost a question of observation and for Plato themost important sensewas

that of sight. Later on, in modern times, touch took over from sight: people

wishing to understand the natural world spent more and more time provok-

ing the subjects they were studying. Thus, in the 16th century, Andreas Vesal-

ius (1514–1564) renewed human anatomy by dissecting the corpses of people

condemned to death. Scientific experimentation in its modern meaning cor-

responds to this reversal: it is not enough just to observe; a scientist will in-

tervene in the world in order to first understand it and then to transform it.

This active intervention in the real world continued relentlessly: soon, autop-

sies no longer satisfied naturalists, who chose to provoke natural phenomena

on the living body in order to understand the life springs.They then went fur-

ther and started performing what are known as in vivo experiments because

they are carried out on living beings. And so it went on: investigation was not

only a question of touching andprovokingnature,but also of reconstructing it.

This led to the idea of reproducing in vitro, i.e., in glass test-tubes, the chemical

reactions that are at the origin of the elementary physiological functions.

Today, this trend continues, not only with glass test tubes, but also with

computers: we now think we can imitate all natural mechanisms, especially

those of the living, reducing themnot uniquely to chemical processes, but also

to information processing. This gives rise to in silico experiments, which are

experiments of a singular form in the sense that they no longer call upon the

external senses, whether sight or touch, but only upon the temporal unfolding

of logical and/or mathematical operations.
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Insofar as the in silico experiments take place virtually, without touching

their object of study, but by operating only on transformations of its repre-

sentations, they are similar to ‘thought experiments’ (cf. Mach 1976; Sorensen

1992), even if they clearly can’t be assimilated to them, since they provide ob-

jective results. And the detailed examination of in silico experiments seems to

confirm this intuition. Indeed, their role in contemporary scientific activity is

twofold.

The first role is to validate hypotheses on large amounts of pre-recorded

data such as those obtained from the sequencing of genomes or proteins or

fromsimulation of physical phenomena.Any experiment is, of course, the con-

frontation of a hypothesis with reality, but, in the case of in silico experiments,

the observations are collected before the hypothesis is put forward, whereas

in classical experiments, the scientific hypothesis led to the construction of an

experimental apparatus throughwhich datawas collected to validate or invali-

date the initial theory.The in silico experiments are thuspresentedas imaginary

experiments in which hypotheses are tested on facts that are stored in mem-

ory. Note that, in addition to hypothesis validation, AI techniques can auto-

matically generate many plausible hypotheses from data sets which can then

be tested for facts. This led to the partial automation of scientific discovery.

More precisely, being given an ontology, the machine becomes able to gener-

ate hypotheses and to test them on data (cf. Kings et al. 2004).

The second role of in silico experiments concerns the simulation of natural

processes: just as, in anymental experiment, we reproduce real phenomena in

our imagination, so, in many in silico experiments, the computer mimics ma-

terial processes by transforming representations.The in silico experiment cor-

responds then to a virtual intervention on a fictitious world.

What’s new today is the central role that in silico experiments play in

contemporary scientific activity. Whereas in the past, many philosophers

— including Karl Popper, one of the most famous — have criticized the role of

‘thought experiments’ in science (cf. Popper 1959), because they did not pro-

vide a strong scientific justification, today, in silico experiments, which are the

computational equivalent of ‘thought experiments’, are now scientifically de-

fendable, because they provide some tangible results and they are refutable. In

other words, and in conclusion, the extensive use of in silico experiments in the

natural sciences represents an epistemological turn that deserves attention.

https://doi.org/10.14361/9783839467664-007 https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.14361/9783839467664-007
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/


116 Beyond Quantity

3.2 Impacts on the humanities

This revolution in the natural sciences is accompanied by a major transforma-

tion in the humanities, i.e., in the disciplines that study human works. In this

case, it is no longer a question of extracting general laws from data by induc-

tion, but of interpreting individual cases, for example literary works, on the

basis of a large variety of data. In literature, we can try to identify markers

of influence in the writings of great authors. It will then be possible to vali-

date certain hypotheses, thereby renewing the traditional disciplines of schol-

arships.

Inorder tounderstand this specificityof theepistemological changesof the

humanities, by distinguishing them from the transformations that have taken

place in the so-called ‘hard’ sciences,wewill drawon the opposition introduced

byneo-Kantianphilosophers, in this caseHeinrichRickert (cf.Rickert 1921) and

Ernst Cassirer (cf. Cassirer 1923;1942), at the beginning of the 20th century, be-

tween the ‘sciences of the nature’,which deal with theworld as it appears to us,

and the ‘sciences of the culture’,which study humanworks.They— andpartic-

ularly Ernst Cassirer (cf. Cassirer 1942) — show that both the natural sciences

and the cultural sciences are empirical sciences, i.e., based on observable facts,

but that the logic of each is different.The sciences of nature aimmainly to con-

struct general laws by induction from observations and forgetting individual

cases,while the sciences of the culture focus principally on the individual cases

to give themmeaning by explaining them. In this case, however, it is no longer

amatter of extracting general laws by induction fromdata, but of interpreting

individual cases, for example literary works or historical episodes, by using a

great variety of data in order to understand them, or, more precisely, to give

themmeaning. To do this, an approach based onwhat logicians call abduction

must be adopted, that is to say, on the search for explanations in the light of

general theories.Thus, in the case of literature, we can try to identify markers

of influence in the writings of great authors. From then on, it becomes pos-

sible to validate certain hypotheses empirically, which renews the traditional

disciplines of scholarship.

Note that, in practice, the distinction between the ‘sciences of the nature’

and the ‘sciences of the culture’ is not so abrupt, since there are many cases

where ‘sciences of the nature’ are also, at least in part, ‘sciences of the culture’

and vice versa. For example, medicine and health sciences are obviously ‘sci-

ences of the nature’, while the nomenclature reflects medical traditions that

depend on culture. Similarly, geography, which is clearly a ‘science of the cul-
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ture’ is also, and in part, a ‘science of nature’, since it is based on many hard

sciences.

Moreover,many epistemologists note that the logic ofmost of the ‘sciences

of nature’ is not strictly inductive, since the process of discovery has sometimes

been seen asmainly abductive, and that the deduction obviously has a place in

any scientific reasoning. Symmetrically, the logic of the ‘sciences of the cul-

ture’ is not strictly abductive; deduction plays a role and it may happen that

induction be used in some disciplines.This may be the case in literary studies

when characterizing the style of an author (cf. Jockers 2013), or the figure used

in a particular genre (cf.Boukhaled/Ganascia 2015) or again the expression of a

character in a theater play.Nevertheless, it is clear that abduction plays amajor

role in ‘sciences of culture’, while induction is prominent in many ‘sciences of

nature’. Our goal, here, is to show that AI can be useful both for the ‘sciences of

nature’ bymainly providing tools for automatic induction, and for the ‘sciences

of culture’ by helping to interpret individual cases.

To aid in this search for interpretation, a certain number of tools have been

developed and deployed that performmultiple operations, such as comparing

textual states (cf.Ganascia 2011) or searching for reuses (cf.Ganascia/Glaudes/

Del Lungo 2014), or, in archaeology, reconstructing pottery or buildings in

three dimensions. These tools do not simply automate existing tasks. They

propose new interpretive operators that completely transform the disciplines

of scholarship. To illustrate, in the literary domain, FrancoMoretti (cf.Moretti

2005) introduces the notion of distant reading, where he identifies general

characteristics on large corpora, such as sentence length or punctuation.

Similarly, we can characterize quotations or borrowings on large corpora,

still in the literary domain. Note that, in both cases, whatever the size of the

corpora may be, the inferences are clearly not inductive, but abductive, since

they don’t generate knowledge by themselves, but help interpretation.

These new interpretation operators have a double contribution. Some have

a purely heuristic function by suggesting new avenues of research that need to

be explored.They then help bring to light hitherto hidden phenomena, allow-

inghumanworks to be seenunder newconditions.These lines of research then

require more rigorous investigation, with provenmethodologies.

Others bring empirical elements of validation or invalidation of working

hypotheses, for example, in the literary field, by highlighting certain influ-

ences, or on the contrary by showing the absence of explicit and/or implicit

references and citations. In the latter case, the very scientific basis of certain
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disciplines is strongly modified, since, as in the natural sciences, the very

notion of proof evolves with the introduction of AI in the cultural sciences.

4. Conclusion

Finally, let us recall that one of the pioneers of AI,Herbert Simon,wrote a book

entitledTheSciences of the Artificial (cf. Simon 1969), inwhich he discusses scien-

tific approaches to modeling and the function of models in science.This could

lead to the question of what characterizes AI as a science: is it exclusively a

theoretical science, based on mathematics, or is it an empirical science? And

in the latter case, is it more akin to the natural sciences or, to use the terminol-

ogy of the neo-Kantian philosophers mentioned earlier, such as H. Rickert or

E. Cassirer, to the ‘sciences of the nature’ or to the HSS, i.e., to the ‘sciences of

the culture’?Whatmakes us lean toward the former possibility is thatMachine

Learning is inherently inductive, aiming to generate general rules from par-

ticulars. What makes us lean toward the latter possibility is that AI is largely

concernedwith themodeling of deliberate individual practices that are the re-

sult of conscious activities and thus can be seen as humanworks. As a study of

humanworks, it is therefore a science of culture, in the sense that the termhas

been defined above. Undoubtedly, themethods it uses are essentially based on

mathematical and statistical approaches.At the same time, froma logical point

of view, a large part of the activity of AI consists in calculating for and simulat-

ing tasks that are the fruit of some human practices, such as those mentioned

here, and that, as such, belong to culture. Thus, the study of the relations be-

tween AI and HSS leads not only to showing the historical interest of AI for

HSS, to highlight the use of AI byHSS and themodifications of the latter,with

AI, orwhatwe call the ‘computational turn’ of the latter, but also to show, in this

respect, the proximity between AI and HSS.
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