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Context

ANR SoDUCo
Social Dynamics in Urban Context

Historical sources:
e Maps
e Trade directories
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Historical sources

Paris trade directories

CORPUS 213 directories printed between 1789 and 1950

STRUCTURE 1 directory = thousands of pages

1 page = lists of hundred of entries with several entities enumeration
patterns

CONTENT JRECIS

e Name

e Description including activity

e Address(es) : street name, street number, kind of geographical
place

e Military or professional title
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Pipeline

Already existing_pipeline

e Entry detection and segmentation
e Text transcription using Optical Character Recognition (OCR) —a Noisy text
e Named Entity Recognition _a Only one entity type by word
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Goal

Flat Named Entity Recognition

Fulier (Urbain), |coiffeur de 5. A. R. mad. la duch. de Berry, et de la cour, r. Caumartin, 10.

PER ACT LOC CARD
3 Nested Named Entity Recognition
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Create a high level semantic view of directories

& searchable data




Datasets

8572 annotated entries :
e reference = post-processed after OCR stage
® NOISy

Noisy entry : Dufour, architecte, r. de Chartres-S.-Ho-2781 40anore, 12. (Elig.)
Reference entry : Dufour, architecte, r. de Chartres-St-Honore, 12. (Elig.)

[ Entite ]
| ' | I
Niveau 1 [ Nom J [ Titre J [Descripﬁnr}---{ Activite J [Adreaae]
si Description = Activité
T; LI - : Nom d - Type d
Niveau 2 e e e 4 om de . ype de
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Entity type hierarchy




Tools and models

MODEL CamemBERT —) French BERT-based model

Martin et al. 2020

BERT : Bidirectional Encoder Representations from Transformers

e Transformer model for natural language processing
e Pre-trained on a vast amount of data

Can be fine-tuned for specific NLP tasks as NER

TOOL , %
HuggingFace API ¥

A user-friendly Python library for NLP using Deep Learning pre-trained models n




Approach

A1:Independant flat NER layers

Jia et al. (2021)

Tags
Token Niveau 1
Dufour I-PER
( I-PER
Gabriel I-PER
) I-PER 1 layer (= fine-tuned model)
, 0 .
e RO for each entity level
Q ?c;mr Nested entities created in post-processing
r b 4 . . °
| [ SPAT : stacking predictions of each layer
de I-SPAT

Vaugirard I-SPAT

MODEL 1




Approaches

A2 : NNER using joint-labelling

Token Joint-label

Dufour I-PER+O

( I-PER+QO

(zabriel I-PER+O

) I-PER+O

, 0O+0

libraire I-ACT

: O+0

r I-SPATH1-LOC
I-SPAT+1-LOC

de I-SPATH+1-LOC

Vaugirard I-SPAT +1-LOC

Agrawal et al. (2022)

One joint-label (= multiclasses) tag
for each token

One fine-tuned model to recognise all
entities




Approaches

A3 : NNER using joint-labelling and hierarchical loss
Agrawal et al. (2022) /// Bertinetto et al. (2020)

A3 considers semantic distance between reference and prediction (semantic
distance is calculated in the hierarchical loss)
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Results

F1-Score (mean of 5-runs with fixed seeds)

CamemBERT Pretrained CamemBERT
Al 95,5 05.6
Reference A2 06.2 06.3 \/
A3 96.3 / 95.6
| Al 93.8 94.3 /
Noisy
A2 03.8 03.9
dataset

A3 94.1 94.1




Results

A1 A2/ A3
<PER>Dullaut</PER>, <PER>Dullaut</PER>,
<ACT>chandronnier</ACT>, <ACT> chandronnier</ACT>,
<SPAT> <SPAT>

<LOC>r. de la Sourdiére</LOC> I- <LOC> r. de la Sourdiere</LOC>
<LOC>(</LOC> </SPAT>
<TITREH>®</TITREH>T <TITRE>:I</TITRE>
<CARDINAL>T4 </CARDINAL> <SPAT>=-</SPAT>
</SPAT> <TITRE>| (*&T4</TITRE>

Classe valide Classe valide

Classe de niveau 2 incompatible avec le niveau 1 Entité non existante (O attendu)

Ambiguité sur la nature de l'entité (erreur d'OCR ?) Entité bruitée (limites incorrectes)

Entité non existante (O attendu)

>< Entity types hierarchy \/
>< Fine-tuning time \/




Thank you for you attention
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Nested named entities

High-level semantic view of directories \‘ i
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OCR NER



References

Nathalie Abadie, Edwin Carlinet, Joseph Chazalon et Bertrand Duménieu (mai 2022).

« A Benchmark of Naomed Entity Recognition Approaches in Historical Documents
Application to 19th Century French Directories ».

In : t. Document Analysis Systems : 15th IAPR International Workshop, DAS 2022, La Rochelle,
France.

Nested NER

Liruizhi Jia, Shengquan Liu, Fuyuan Wei, Bo Kong et Guangyao Wang (aoat 2021). « Nested
Named Entity Recognition via an Independent-Layered Pretrained Model ». In : IEEE Access
9. Conference Name : IEEE Access

Ankit Agrawal, Sarsij Tripathi, Manu Vardhan, Vikas Sihag, Gaurav Choudhary et Nicola
Dragoni (jan. 2022). « BERT-Based Transfer-Learning Approach for Nested Named-Entity
Recognition Using Joint Labeling ». In : Applied Sciences 12.3, p. 976

Luca Bertinetto, Romain Mueller, Sina Samangooei et Nicholas A. Lord (juin 2020). « Making Better
Mistakes : Leveraging Class Hierarchies with Deep Networks ». In : The IEEE/CVF Conference on
Computer Vision and Pattern Recognition (CVPR)



References

Models

Louis Martin, Benjamin Muller, Pedro Javier Ortiz Sudirez, Yoann Dupont, Laurent Romary, Eric Ville-
monte de la Clergerie, Djamé Seddah et Benoit Sagot (2020). « CamemBERT : a Tasty French
Language Model ». In : Proceedings of the 58th Annual Meeting of the Association for
Computational Linguistics. arXiv : 1911.03894, p. 7203-7219. doi : 10.18653/v1/2020.acl-main.645. url :
http:/[arxiv.org/abs/1911.

Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszkoreit, Llion Jones, Aidan N. Gomez, Lukasz
Kaiser et lllia Polosukhin (déc. 2017). « Attention Is All You Need ». In : arXiv :1706.03762 [cs]. arXiv :
1706.03762. url : http://arxiv.org/abs[1706.03762.



