Max Silberztein
Editor

Linguistic Resources
for Natural Language
Processing

On the Necessity of Using Linguistic Methods
to Develop NLP Software

@ Springer



Editor

Max Silberztein

Université de Franche-Comté
Paris, France

ISBN 978-3-031-43810-3 ISBN 978-3-031-43811-0 (eBook)
https://doi.org/10.1007/978-3-031-43811-0

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature Switzerland
AG 2024

This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse of
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and
transmission or information storage and retrieval, electronic adaptation, computer software, or by
similar or dissimilar methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors, and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or
the editors give a warranty, expressed or implied, with respect to the material contained herein or for any
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

Paper in this product is recyclable.


https://doi.org/10.1007/978-3-031-43811-0

3 Writing a Grammar with Elvex. . ... ... ..o,
M R T Ty 1o (RN e s DR e SR £ S DR S
3.2 Constituent-Structure (C-Structure). . . -« v oo v e v e v dannn.,
3.3 SyntaCHORUIES. » s o1 +v sia viainisie simsn b bimialyioinis welsinvlun
D B b oD B et 1 ot A LN e S R B i A e SR SRR
35 TheLanguageRules........... . oevvenrunenncenann,
3.6 The Speaker’s Rules and Language. .. ........c...ovounun,
- BT G0 T2 |0t a T W e GRS R PR S e S B i ) TSR
R TR O o L i B Ve v (oo T S e S ooh iy W13 7y

Towards a More Efficient Arabic-French Translation. . . ...........
Héla Fehri

1 OO - e i s Salvnoaherre s b i N o i ) RO A S A SH oy n e o

2 SREIRIE WO oy o b v s n s Gt b oS v SR o e caiese w15

3 Problems in Arabic Named Entities. . . . .......... oo,

3.1  Problems T ReCORNION , . o vo oo ovov s ciaiaaisgsianiis soie v

3.2 Problems with the Translation of Arabic NEs................

4 Implementation of the Set of Transducers. . ..........cooovvvunn

4.1 RecopmUOnPRASS: i i s s 55 e uis misis slsl aim s iisia s A dsra ot s

8.2 TTANBERHON PIANG . v o v s ontlei b wogy 03 e O b8 SR v 54

5 Experimentation and Evaluation. .. ... ..c0 e vetiineivinneennn,

5.1 Experimentation of Recognition Phase. . ...................

5.2 Experimentation of Translation Phase. . ...................

6 From the NEs Recognition to the Translation of Cumplex Sentences . . .

6.1 NEs and Relative Clauses. . ... ... U0 F AR 1y S U L

6.2 Implemented RESOUICES . . . ..ot .y

6.3 Experimentation of Implemented Resources. . . ..............

7 Conclusmn andPempectlv&s Sh il o R TR R S e A

1 In'l'mductln'n ................. el B et s G 1 o S L R
2 Text-to-Speech Symh&mzea: ........... Ll R T s St B B SR M
3 The Transcription Generator. . ......... A R e A A I
4 Word Paradigm Generator. . . . . o D e TR T e
5.. Cﬁﬂclusiﬂna-..- ........ B e T i e P = i ek e e
Rém.---.'-.--.- R ER s ‘s os e R L B
Partl]l Imguhﬂcllmforl.ow-ﬂmmhngnagﬁ
ANWSﬂolenstmmmfor? crainian. . ..., ... SRy
ﬂlenaSmnt—Joanis ’

1 ]nmd“cnﬁn """ LR LGRS 1L e T S R e e P

9 Theoretical Basis

------ Bt A S e i_,_. LR g e




Linguistic Resources and Methods
for Belarusian Natural Language

Processing

yuras Hetsevich and Mikita Suprunchuk

Abstract We present several newly developed services, m i

for Belarusian in the field of NLP, which provide users witlf l::gts bﬁiﬁﬂ%ﬁtﬁ
speech and other multimedia processing. Such services as the Speech synthesizer.
Transcription generator, Word paradigm generator are grounded on a mle-baseci
approach. The algorithms, databases and lists of rules for their development are
described in detail. Each tool realizes a specific task for computational processing of
textual information and speech. The proposed resources are also used to collect
targeted thematic content to develop and refine natural language processing systems
for Belarusian. As a consequence, we show that linguistic resources have not lost
their relevance to NLP.

Keywords Automatic language processing - Belarusian - Concordance -
Dictionary - Natural language processing « Phonetics - Transcription - Text-to-speech
synthesizer - Word paradigm

1 Introduction

In the second half of the 2010s, methods based on the use of neural networks and
deep machine leaming gained popularity in the sphere of Natural Language
Processing (NLP). However, these methods have some drawbacks: they require
large quantities of textual materials to build their language models. Unfortunately,
the amount of required textual material is not always available, In addition, a language
model trained on a certain dataset may not be able to process linguistic phenomena
correctly if their frequency is too low in the dataset. Machine leaming requires a long
running time, which developers may not have. Neural models show cxfzellam ::esults
at processing wordforms, but results at higher linguistic levels are }ws impressive.
Rule-based NLP approaches are still relevant today: they achieve greater accu-
facy than empirical approaches when solving a lot of problems m computational
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