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Linguistics & Computer science

Real interdisciplinary cooperation ?



Some kind of black box

Are Digital Humanities a new way to understand neuronal networks ?
Are neuronal networks a new way to understand linguistics ?



Linguistic discussions

Corneille versus Moliere
e Who wrote "tartuffe" ?

Who is E. Macron ?
e |eft-right political spectrum I

Are neuronal networks a new way to understand linguistics ?



About the presentation

Questions

Open the black box Conclusions & questions
How does it work?

T

Step 1 Mext step Demo

Proof of concept A new kind of tool Technical demonstration
Al in Human Sciences for linguistics try it online



First step

IDEX JEDI project - Académie 5
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What can Artificial Intelligence learn about political discourse ?



Attribution level
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Achievements

Political observatory :
- hundreds visits / day

- Twitter : | __“ )
Improvement of web -1 ] =
- New features based on deeplearning = il
- New political databases =11 =
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MESURE-DU-DISCOURS

CAMPAGNE PRESIDENTIELLE 2017

Observatoire du discours politique francais. Méthodes

FOCUS SUR LE DISCOURS : EMMANUEL MACRON , 1ER MAI 2017

17 -: VOIR LE DISCOURS COMPLET
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Publications

Book :

D. Mayaffre, C. Bouzereau, M. Ducoffe, M. Guaresi, F. Precioso, L. Vanni,
"Les mots des candidats" , in P. Perrineau, Le vote disruptif.

Les élections présidentielles et législatives de 2017, pp. 18-56

Article -

M. Guaresi et D. Mayaffre, "L'impossible reparation : I'image brisée de P
Le vote disrupiid

Francois Fillon durant la campagne preésidentielle francaise”,
Langage et Societe, 164/2, 2018, p. 39-56

Presentations:
- M. Ducoffe, F. Precioso : (avec NVIDIA)

- L. Vanni : (SFdS)
- D. Mayaffre : (SELP)



Recognition

Press:
- Paris Match :
- Nice Matin :
- 20 minutes :
- Le |DD:
- Le Figaro :
- Others : , : :
Radio:

- France Inter :
- France Bleue 1?"" Presﬁentlelg_&go ~
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Academy :




To sum up

About deep learning in the Human Sciences

Efficient methods for text classifiction :ij
Useless for linguistics without explanation |O=

How does it work ?



Second step

IDEX JEDI project - Académie1&5




Objectives
Open the black boxes

Both linguistics and deep learning



Texts are made up of words

words can be specific to texts

Metrics:

® absolute frequency
e relative frequency
® 7-score

Ltransiormation. ..
.transformations.........
transformation. ...
transicrmation. ... tfrans-
Tormations. . ...
TRANSFORMATION!

is it normal ?




Benchmark

Linguistics can identify authors using statistics

Z-Score

without filters | z> 0 | filter by nouns filter by nounsandz>0

French 8% 2% 88% 89%
Latin 69% 62% 84% 82%

"ADT et deep learning, regards croisés. Phrases-clefs, motifs et nouveaux observables” (L. Vanni, D. Mayaffre and D. Longrée}, in D. lezzi et al.
{(dir.} JADT 2018, Univerltalia, Rome, 2018, pp. 459-466. [ ]



Benchmark

So can deep learning...

z-score
without z>0 filter by filter by nouns and deep

filters nouns z>0 learning
French 58% 52% 88% 89% 96%
Latin 69% 62% 84% 82% 91%

"ADT et deep learning, regards croisés, Phrases-clefs, motifs et nouveaux cbservables” (L. Vanni, D. Mayaffre and D. Lengrée), in D. lezzi et al.
{(dir.} JADT" 2018 Univerltalia, Rome, 2018, pp. 459-466. [ ]



Deep learning
A deep method for a deep text...

How does it work?



Convolutional Neural Networks

Cornvolution

Embedding
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Convolution
Learning an abstraction of the data



Convolution

Learning an abstraction of Macron...

Filters
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Convolution

Learning another abstraction of Macron...
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can we (humans) read these filters ?



Deconvolution

Open the black box...

Convolution Deconvolution
/—\‘ /—\ Activations
o - une
transformation transformation
en en
profondeur - profondeur

de de
notre notre
pays pays

advjenne - advienne
poursuivront (-] poursuivront

avec avec
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New project Existing project

o

gauche_droite poetae tragiques euripide latin

Lastest databases visited




Publications

ACL 2018 - "Text Deconvolution Saliency (TDS): a deep tool box for linguistic analysis"
(L. Vanni, M. Ducoffe and al.), 56th Annual Meeting of the Association for
Computational Linguistics, Jul 2018, Melbourne [ ]

JADT 2018 - "ADT et deep learning, regards croisés. Phrases-clefs, motifs et nouveaux
observables" (L. Vanni, D. Mayaffre and D. Longrée), in D. lezzi etal. (dir.) JADT" 2018,
Univerltalia, Rome, 2018, pp. 459-466. [ ]



Next step

Lemmatize the text



Deconvolution

Linguistic pattern detection ?

lemmatize lemmatize

Convolution Deconvalution

Activations

une unea
transtormation transformation
en en
profondeur profondeur
de de
notre notre
pays pays

advienne VER:subj

poursuivront
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poursuivront
avec

la

FORME CODE LEMME FORME CODE LEMME
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One more step

LSTM + attention layer on the text
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Looking for markers using methods
Example with political discourse learning

See also :

e ACL 2018 - "Textual Deconvolution Saliency (TDS) : a deep tool box for linguistic
analysis" L. Vanni, M. Ducoffe, D. Mayaffre, F. Predoso et Al. In Proceedings Of The
56th Annual Meeting of the Association for Computational Linguistics [hal-01804310]

® Technical demonstration : http://deeptext.unice.fr
e Slides: http://deeptext.unice.fr/DSmeetup

laurent.vanni@unice.fr - damon.mayaffre@unice.fr - frederic.predoso@unice.fr

Eyperbase oS UNIVERSITE 4



DEEP [EXT

IDEX | TECHNICAL DEMONSTRATION POWERED BY HYPERBASE UNICE.FR LINGUISTICS WEB TOOL

Using deep learning to do indentification tasks on textual data (authorship detection, sentiment analysis, ...) is a
well-known application. Neuronal networks are efficient on those tasks but black box oriented. The goal of this

LATIN
project is to open the box and gives us as many tools as possible to understand the underlying mechanisms such as

FRENCH linguistic pattern detection, occurrences, ...

PUBLICATIONS

We provide here three different languages (English, Latin, French), where you can observe how Al makes its
CONTACT decisions.

@ S SOPHIA [Hoeoes




Looking for markers using methods
Example with political discourse learning

See also :

e ACL 2018 - "Textual Deconvolution Saliency (TDS) : a deep tool box for linguistic
analysis" L. Vanni, M. Ducoffe, D. Mayaffre, F. Precioso et Al. In Proceedings Of The
56th Annual Meeting of the Association for Computational Linguistics [hal-01804310]

® Technical demonstration : http://deeptext.unice.fr
e Slides: http://deeptext.unice.fr/DSmeetup

laurent.vanni@unice.fr - damon.mayaffre@unice.fr - fredericpredoso@unice.fr
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