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Scheme

= To explain our experience on Language Technology for Basque

Perhaps some ideas can be useful for Icelandic,
as Icelandic is a reference for us in the Basque Country

= Sharing and discussing these ideas with you

= Technology may be useful for language development but...
A core work should be implemented before (or in parallel):
= Standardization
= Digital Open Contents and
= Open Source Software
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Scheme

= [ntroduction
- “Ixa” research goup
- Basque language
- Basic concepts, basic strategies
- Languages with scarce resources

= Basic tools and their applications
Corpus, dictionaries, morphology, lemmatizer

= Language models.
Good news for less-resourced languages (2020)

= Spanish and Basque plans for Language Technology
= Other associations working to promote the use of Basque
= Discussion
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People

Results

Language Technology Applications

Information Retrieval, Information Extraction and Question Answering
Papers; Projects: Kyoto, paths, Lcloud, opener, skater and Know2; Demo: lhardetsi (QA system)

Machine Translation
Papers; Project: OpenMT-2, Takardi, qtleap; Demo: Opentrad-Matxin (Spanish to Basque MT system)

Language learning
Papers; Project: Irakazi

Linguistic processors

Morphology
Papers; Project: BER2TEK; Demos: Morfeus, Eustagger

Syntax-Morphosyntax
Papers; Project: BER2TEK; Demos: Zatiak (chunker), Maltixa (statistical parser)

Lexicography-Semantics

Papers; Project: Kyoto and Know2; Demos: Know2's demos, Eihera (name entities)

Linguistic Resources

Corpus

Papers; Project: Lexikoaren behatokia ; Demos: ZT, Ancora-EPEC ., EuSemcor
L T T TR ey e )

Dictionaries
Papers; Project: BER2TEK; Demos: EDBL (lexical database), Xuxen (spelling checker)
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Papers; Project: Kyoto, Know2 and WNTERM; Demo: Basque Wordnet




Ixa group (1988) - HITZ Center (2020)

IXa.eus

35 year working on Language Technology

Basque-centred research group... but also other languages

Multidisciplinary: computing, linguistics...

= Text-based resources and tools (speech in collaboration)

= 3 levels: resources, basic tools, applications

= Local and Global

Basque community and International research community

* Collaboration: Basque academy, Governments, lexicography
centres, publishers, schools...

= Alternative forums:
Basque Summer University, Wikipedia, NGOs...
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Hitz research center (hitz.eus)

= |xa (text) and Aholab (speech) groups works together facing to
new challenges (Al) collaboration with government, companies

and associations
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Basque language

Basque Country

Historical

regression
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Basque language

= Old language (pre-Indo-European)
Near to 1 million speakers (~35%)

Revitalization (1960-2023):
= 1960: Basque schools (immersion)
= 1968 Standard Basque Gt S
= 1980: New political rule (before it was forbidden) - * _ t-

Still declining on France side (non official status)
Newspaper, TV channel, some radio channels and magazines
= No monolingual speakers
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Basque language

* Four grammar-cases in lcelandic

Nominatiboa | hestur
Akusatiboa | hest
Datiboa hest/

M1 Singularra | Plurala Singularra | Plurala
hestar hesturinn | hestamir
hesta hestinn hestana
hestum hestinum | hestunum
hesta hestsins hestanna

Genitiboa hests

= 16 cases in Basque (en.wikipedia)

Case/Number
Absolutive
Ergative
Dative
Local genitive
Possesive genitiveGenitive
Comitative (with)
Benefactive (for)
Causal (because of)
Instrumental
Inessive (in, on)
Ablative (from)
Allative (where to: 'to')
Directive ('towards')
Terminative (up to)
Prolative
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Singular Plural
liburu-a-@ liburu-ak
liburu-a-k liburu-e-k
liburu-a-ri liburu-e-i
liburu-ko liburu-e-ta-ko
liburu-a-ren liburu-e-n
liburu-a-rekin liburu-e-kin

liburu-a-rentzat | liburu-e-ntzat

liburu-a-rengatik | liburu-e-ngatik

liburu-a-z liburu-etaz
liburu-a-n liburu-e-ta-n
liburu-tik liburu-e-ta-tik
liburu-ra liburu-e-ta-ra
liburu-rantz liburu-e-ta-rantz
liburu-raino liburu-e-ta-raino
liburu-tzat

liburu-rik

Undetermined
liburu-@
liburu-k
liburu-ri
liburu-tako
liburu-ren
liburu-rekin
liburu-rentzat
liburu-rengatik
liburu-taz
liburu-tan
liburu-tatik
liburu-tara
liburu-tarantz

liburu-taraino
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https://en.wikipedia.org/wiki/Basque_language#Grammar
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Basic subjects in Language Technology

Looking for texts in Basque...

= Standardization (1968)
= (Digital) Contents (school books, small dictionaries, magazines...)

* Schools (/kastolak) - University
= Open/Free software / open contents

= Wikimedia / Wikipedia
= Digital community: websites, blogs, social networking, media...

= Need of incremental design and development of technology:
foundations (resources), tools, and applications

Txio nabarmenak

Rankingak

Euskara Noi

1. e Eusaberineusian

3 ;:— a

4 ;,
5 }IE e

HASKOLINN | REYKJAVIK
REYKJAVIK UNIVERSITY

Ku

Bertsozale Elkartea

Research &
development

End-user applications
Lanauaae tools

Basic & applied research

Linguistic foundations
Linguistic resources




Less resourced languages

= Typology based on (digital) resources

English

Best position
1 language in all HLT applications
and resources

1 entral languages (top 10 languages)
Relevant position
languages in all HLT applications

Languages with any HLT application

60
languages

Languages with any lexical resource
lan 252 s in Internet
guages

£.000 languages All the world languages

. ) ) 1xa e
HASKOLINN i REYKJAVIK
' REYKJAVIK UNIVERSITY

Universidad  Euskal Herriko
del Pais Vasco  Unibertsitatea




Languages with scare resources

= Typology based on (digital) resources
= Associations:

English
ercator i SOAS i
Languages
European Research Centre on University of London 5
Multilingualism and Language Leamning; |n5tltute iti
Best position
. 1 language in all HLT applications
Foundation for Endangered Languages

and resources

1 entral languages (top 10 languages)
Relevant position
languages in all HLT applications

- e Languages with any HLT application
2 | _ 60
z SIGUL.: _ languages
5 D E 3 ISCA Special
“RESOURCES Interest GI’OUp. 550 Languages with any lexical resource
Under-resourced n Internet
et Ml Sne ke Languages

£.000 languages All the world languages
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Basic resources

= Corpora (digital texts)
= Dictionary (better a digital one)
= Normative grammar (even in paper)
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Basic tools and their applications

= On-line dictionary — Games

= Morphology — Spelling corrector
- Language Learning

= Lemmatizer/POS tagger —» Search engine

= Text normalization
and Machine translation
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Corpora (digital texts)

Collecting corpora is not easy (“digital only for paper” - error)
Sources: publishers, schools and Wikipedia
= Alternative way: “web as a corpus” techniques and OCR
* Problems: copyrights and formats (pdf, word...)
= Use: data for text mining and for evaluation
= An initial (small) digital corpus is a key start point

= Processes: enriching the dictionary, creating/testing the spelling
checker, learning (small) language models...

. LEXIKOAREN BEHATOKIAREN CORPUSA elhuyar - ik
VS . \ reme ‘:’ UZEI
Zerdn | Lagunaa | Bilaken aurerata
Galdera
MOTIVA A LOS ALUMNOS PERMITE LA AUTOEVALUACIGN,
L ESTUDIO ¥ LES AYUDA 2 2 sutecarregibl Zer Konp.  Bilatu Kategoria | Ordenatu honen arabera
E i o B et T = | [Dokmema -

Osian @ canu

i Emaitzak:

Denak

Kopuruak

kazio Biriagoa, SAL,
8

09. Egieak: BEREZIARTUA, Gorka

Blogen gainbehera: Bioga daukat, hain zaharra al naiz? (Alizkar atala). Ko
Aifizkara: Argia, 2009
Nonezkero bloga bakiin badaukazu, kendu entxufea’. «--Oran MM, Faceook ela anizekoen garaia bizi dugu, Sae soziaen aro
©2007ko maiatzean eI genuen hizpide astekar honetan. Urtebete 2eraman maran e
da, Trioka.net bistatuta ikus datekeenez. ‘Eta [NHBHENY mezuak momentuan biatu daitezke, Google-ek ndexatu ditzan.

Hiziegi eroa Twitierren (Aldizkari-atala). Komunikazio Biziagoa, S.A.L, 2009. Egieak: IRURETA AZKUNE, Onintza. Aldizkaria: Argia, 20080503
Hizteg) eroa INRIEHER
Egieak: POMBO ARAMEND)

ARGIAKo kazetarien bloga: Kazetaritza molde berriak landuz (Alizkaratala). Komunikazio Biziagoa, S AL
Eisabeth. Akfckara: Argia, 20090

nbeheran daudela esaten digute zenbai adiuk, oran [, Facebook eta antzerako sare sozilen afoa dela azpimaraty

G-mail euskaraz (Akdzkariatala). Komunkazio Bizagoa, S.AL, Egikeak: TORNER, Jon. Aldizkaria: Argia, 2009-06-07.

>egin dira bakeztapen horrekin. Kanpaina abiatu dute [EIEEN, “otsagabe” hitza erabiz.
Durk Gorter: "Hemen jendeak ingelesez hitz egiten hasi aurretik barkamena eskatzen dizu" (Allizkariatala) Kamunikazio Sziagoa. S AL

Egieak: GOIKOETXEA, e; LABAKA, Saioa. Aldizkaria: Argia, 2009-06-14
¥a harentzat zein inenbide proposatzen cituzuen. B autzan bizi gara. Twiter fiosofia hzkuntzetara eraman
n dituzuen. Twiter iauitzan bizi gara. JHEI fiosofia hizkuntzetara eraman behar da. &
Lartua eta amorrua (Aizkar-atala). Komunikazio Biziagoa, S.A.L, 2009. Egieak: AGIRRE, Katia. Aklikaris: Argia, 20090712
& &2 dago mjustzien aurka bonokatzeko kemenk IMBIEEN zintziikatu nuen eta lagun batek berehala egin zdan ko
Agerpenen grafikoa: Forma STSus "Arica da, beraz it ehar da?" (Aklizkariatala). Komunikazio Biziages, S.A.L, 2009. Egikeak:
IRURETA AZKUNE, Onintza. Aizkaria: Argia, 2009-08-02.

#Ez2 dia paindromoak, bana BMERER Titzoker etietapean htegia an zarete osatzen

LIGERA LA MOCHILA
o .
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LUBAR, o V

www.aulaplaneta.com
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Dictionaries (mono- or bi-lingual)

= Basic tool for students, journalists, translators and writers
= Historical evolution: Paper cards - MSWord — XML/TEI

= XML/TEI - Multimedia: CD/DVD, Web/phone, Paper
" Unique maintenance - 3 products

* Integration: Euskalbar (browser)
= Some projects in collaboration:
= Small dictionary for Nahuatl, Garabide NGO
Scholar dictionary in Cuba (DBE), CLA institute in Santiago de Cuba
Scrable and other games in Basque

Diccionario
== 900000
Centro de L|nguist|ca Aplicada

Santiago de Cuba

|B5qued ABCDEFGHIJKLMNRNOPQRSTUVWXY Z

). avanzada
ﬂ guagua sf.

P labra a buscar:
guagua )
Lista de palabras: En las Antillas, vehiculo puablico de gran capacida dp a ransportar pasajeros.
grumo Para llegar Her o tengo que cage ig agua.

Ifido Sin. dmnibus, autobus

g
g

grupo 7

ai gua-gua; guaguas (pl.); guagiita (dim.)
g

guadaia
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Morphology |/ Spelling corrector

= Computational morphology is compulsory for most of the languages:
= Dictionary + word-grammar
* The spelling corrector is a key application
= Basic tool for students, journalists, translators and writers
" Key for basque standardization
" Integration/online: MSoffice, LibreOffice, Mozilla, Android...
= Basic tools:
* foma and hunspell (free software)

" Projects: unified Basque, dialectal Basque, Quechua (Univ. Zurich and Cusco),
Mapudungun (Chile)

By : [ leiboa | N
s <L by e K3
eFapd heiosa | G HEDAPENAK | PERSONAS | GAIAK | BILDUMAK | GEMIAGO...

legioa
lehia # » Hiztegiak » Xuxen » Estatistikak

Informazio orokoma  Bertsioak  FAQ  Kontaktua  Saru " il

' =l ; ehitu hiztegia Honen estatistikak: Xuxen

Deseqgin e .

|'Z| g, et Xuwen pidentzaile setagrafikog anlme evabiltzeon auken amal s ” e

b
1obckundza exin dira, Dol X L8 Tiam 1fi x
v Uik A tal I /\
Hautatu dena /
aLker I 4dd to Search Bar -/ )
Propietatesk — — ~ — .
[ | 1l Fron \ \\ / \ ‘/*
) v Zuzendu grtografia p— VL N\l s
o Hizkuntzak » ~/ v
i stua
i } ongelak isg-Eonponmu-pensrresn gauds Jue 30 June S 4w 6w
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Lemmatizer | Search engine

“

Stemming - Lemmatizer (morphology) - POS tagging (learning)
word - stem/lemma(root) — lemma in context
juego - jugar(V) /! juego(N) - Jjugar(V)

used for information extraction
+ language identifier — Search engine

A manually annotated corpus is needed to create a POS tagger

Powerful tool for Information Retrieval and Information Extraction

Some projects for Basque:

d K -zlhu:,lnrq"

Behagunea

~ elebila
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Successful applications since 2018

= Machine translation

= Use of the local language in Health services
* Digital humanities

= Speech synthesis

= Speech recognition

= Conversational interfaces, chatbots

HiTZ
Hizkuntza Teknologiako Zentroa
Basque Center for Language Technology

Bangor 2020




Machine Translation T pry—

“

Zure estatistikak

Precondition: (Parallel) Corpora

2006 RBMT (KnOWIedge baSEd) I—:ili-lg)ete honetan (?:leg
2009 SMT
2018 NMT |

Collaboration with Elhuyar.eus
| translated to Basque 472 Wikipedia articles

Neural revolution (2021-2023) = =)
" Not perfect, it needs postedition but the quality is very high
* Something incredible five years ago
= We have 4 free good translation-services via web for Basque
" This opens new ways
where the use of translation could be extended to many situations
* New horizons for under-resourced languages

In most of the cases cross-lingual learning is used, but good results are also
obtained even only using monolingual corpora (Artetxe et al., 2020)

— Nice for languages with few parallel resources

HASKOLINN | REYKJAVIK X £
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Spanish and Basque plans

for Language technology

= Plan for the Advancement of Language Technology
2015-2020 90 M€

Spanish Plan for Artificial Intelligence

= 2021-2023
= Spanish Government.

https://www.lamoncloa.gob.es/lang/en/presidente/news/Paginas/2020/20201202_enia.aspx

Basque Plan for Language technology

= 2021-2025
= Also the Basque Government.

https://www.euskadi.eus/gaitu-plan-de-accion-de-las-tecnologias-de-la-lengua-2021-2024/web01-ejeduki/es/

eman ta zabal zazu
£ HiTZ
Universidad  Euskal Herriko Hizkuntza Teknologiako Zentroa
del Pais Vasco  Unibertsitatea Basque Center for Language Technology
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https://www.plantl.gob.es/tecnologias-lenguaje/PTL/Bibliotecaimpulsotecnologiaslenguaje/Detalle%20del%20Plan/Plan-Advancement-Language-Technology.pdf

Good news for less-resourced languages

There have been significant advances, even for less-
resourced languages, in several areas:

* |exicon extraction (Artetxe et al., 2019),

* morphology induction (Anastasopoulos&Neubig, 2019)
* POS tagging (Kim et al., 2017),

" machine translation (Artetxe et al., 2017)

= chatbots

(Artetxe et al., 2020)

In most of the cases cross-lingual learning is used,
but good results are also obtained even only using
monolingual corpora,

— Nice for languages with few parallel resources
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Good news for less-resourced languages

(Agerri et al., 2020)

Word embeddings and pre-trained language models
enabled improvements across most NLP tasks.

Unfortunately they are very expensive to train,

--> small companies and research groups tend to use big
models provided by the big companies.

But our mono- & multilingual language BERT models
have proven to be very useful in NLP tasks for Basque.

Eventhough they have been created:
= with a 500 times smaller corpus than the English one
= with a 80 times smaller wikipedia.

x a aman ta zabal zazu
K> HiTZ
Universidad  Euskal Herriko Hizkuntza Teknologiako Zentroa
del Pais Vasco  Unibertsitatea Basque Center for Language Technology
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Good news for less-resourced languages

The original BERT language model for English was trained
In 2018 using Google books corpus with 189 billion words.

Almost 500 times bigger than the Basque one (384 millions).

Source Text type Million tokens
Basque Wikipedia Encyclopedia SSM\
Belria newspaper News 81M
EiTB Television News 28M
Argia magazine News 16M
Local news sites News 224.6M

HiTZ
Hizkuntza Teknologiako Zentroa
Basque Center for Language Technology

Bangor 2020




Good news for less-resourced languages

(Oteqi et al., 2020)

A multilingual language model

pretrained only for English, Spanish and Basque, using:
" The monolingual Basque model
" English Wikipedia (2.5 Gword)

= Spanish Wikipedia (650 Mword)
(80 and 20 times bigger than the Basque Wikipedia)

Successful to transfer knowledge from English to Basque
in a conversational Question/Answering system

Better than the general Google’s official MBERT model
(it covers too many languages, Basque is not well represented).

eman ta zabal

I zazu
K> HiTZ
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del Pais Vasco  Unibertsitatea Basque Center for Language Technology
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Other personal projects

= Basque Summer University
https://en.wikipedia.org/wiki/Basque_Summer_University

= Association around the Basque Wikipedia
https://eu.wikipedia.org

» Garabide NGO

https://www.garabide.eus/english/

» Others:

Language schools and communities for practice (online also),
association for localising open software (Librezale) ...

Repositories of talks (old people), bibliography in Basque, open
literature and critics...

.eus Internet domain
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https://en.wikipedia.org/wiki/Basque_Summer_University
https://eu.wikipedia.org/
https://www.garabide.eus/english/

UEU: Basque Summer University “zn
a5

* The main public university (UPV/EHU) is bilingual UeU

* UEU works only in Basque: community
= Association of professors, lecturers and students
" Promoting Basque at the University: teaching, research, dissemination
= Some official titles in collaboration with official universities
" Courses, conferences, books, databases...

= Two new interesting projects:
" lkergazte: pre- and post-doctoral Basque researchers together
= Open university in Basque: today is not possible in Basque
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Wikipedia (open source text) 2020

* No problems with copyrights and formats

= Applications: 2017

" language models At e
" text mining in Basque
" Language Technology evaluation Wikipedia

: : year

= Growing and growing by e
= 2017-2019 year o
Basque Government Education program .
for creating 1.000 basic articles o
iIn Basque Wikipedia a0
for 12-16 years students 209
created by students at the university 00
:')) 2007

HiTZ
Hizkuntza Teknologiako Zentroa
Basque Center for Language Technology

Bangor 2020




Garabide: NGO for language cooperation

= Cooperation with language communities, S?é chel

specially Latin America and north of Africa

The Revitalization of the Basque Language as a Model for Other
Minority Languages in the World

= https://issuu.com/di-da/docs/garabide-english
= Cooperation in pedagogy, sociolingusitics, technology...
= Master on language management (in Spanish) for leaders

THE BASQUE
EXPERIENCE

identity recovery

HASKOLINN | REYKJAVIK
' REYKJAVIK UNIVERSITY


https://issuu.com/di-da/docs/garabide-english

Basque In the digital era

* The Basque has achieved a good position
“a successful case”
" Basque (data from a research in 2014 [1])
* Translated books: 54" among 247
= Wikipedia: 47" among 134 (34"in 2022)
= Twitter: 36" among 70

* Globalization and Internet (young people) -
main languages are more and more prevalent (Netflix...)
young people learn Basque, have tools, but many do not use them

[1] https://www.pnas.org/doi/pdf/10.1073/pnas.1410931111
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Discussion

= Sustainability / Cost:
" Planning is a need for sustainability
" Fast development could be expensive

= Integration on commercial software / open software
Many popular applications are proprietary and
the decision to add new languages depends on the company

— Interesting experience in Basque.
Microsoft become more interested
after the localization and integration on free software

— spin-off company for apps
= Standardization/dialect/language/alphabet...
Each community has to decide...

But standardization is crucial for text processing!
A spelling corrector can be a “de facto” proposal

- , , 1xa
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Discussion

How to face the development of “ChatGPT” for
Basque?

= Using commercial software?
https://openai.com/customer-stories/government-of-iceland

English to Icelandic

Prompt
Hvad heitir Donald Duck & islensku?
What is Donald Duck called in Icelandic?

GPT-3 completion

Donald Duck heitir & islensku Donaldi Kjani
Donald Duck is called in Icelandic Donaldi the Fool
Incorrect

ChatGPT completion

Donald Duck heitir sama nafni & islensku og ensku
Donald Duck has the same name in Icelandic and English
Incorrect

GPT-4 completion

Donald Duck heitir Andrés Ond 4 islensku
Donald Duck is called Andrés Ond in Icelandic
Correct

‘2 = Or creating our open software by our own? Fﬁnd
' del
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https://openai.com/customer-stories/government-of-iceland

Takk fyrir
Eskerrik asko

Thank you

It Is always easier to open way
when you have close references

lechnology makes it easier :-))

- , , 1xa
HASKOLINN | REYKJAVIK
' REYKJAVIK UNIVERSITY




Spurningar, skodanir...
Galderak, iritziak...

Questions, opinions...
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Language Technology

for Language Communities:
An Overview based on Our Experience

IXa Group (Ifaki Alegria, Kepa Sarasola)
Haskolinn | Reykjavik

WWW.IXa.eus
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http://www.ixa.eus/

Extra slides (complementary)

= Some Useful applications

= Aditu, bilingual speech recognition
" Interprest,
low cost and portable interpretation services

" Bidaide. Web service to create and provide
multingual contents.

- , , 1xa
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Aditu, bilingual speech recognition

<« c & © & https://aditu.eus oee % O Interprest -> rin @ @ & » =

Ad ‘ Adltu SCOPES OF APPLICATION R+D DEMOS RATES CONTACT ENGLISH ~

Elhuyar speech recognition

Bilingual speech recognition

Aditu recognises both Euskera and

Spanish.
And soon it will also recognise English and other
languages!
Turin 2021 L HiTZ
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Interprest,
low cost and portable interpretation services
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Bidaide

Web service to create and provide multingual
contents.

In museums, routes or buildings.

Visitors read or listen to explanatlons on their own
mObIIe c @ © | & https;//bidaide.elhuyar.eus - @ 7| Q interprest > L IND ® @@ »

What is Bidaide? How does it work? Success stories Contact EU EN ES FR IT PT CA GL

What is Bidaide?

Bidaide allows museums, cultural and tourist routes and buildings to create multitingual accessible audioguides far visitors that will run in their own mobile phones.

[ @ ¢

Audioguide In the visitor's mobile Multilingual

The visitor will be able to read or listen the explanations of the Without need of a specific physical support for audioguides, the The visitor will read and listen the explanations in his/her
place or the route. visitor will listen or will read the explanations in his/her mobile language, thanks i

@

Accessible Outdoors or indoors

telephone.

ssible at all levels. The phone app, in addition to being Bidaide is designed for outdoor and indoor routes. In outdoor routes it uses the GPS system to

vith visual disability along the route or museum. guide the visitor. Indoors, by the contrary, it uses proximity beacons that emit a Bluetooth signal

Turin 2021

del Pais Vasco  Unibertsitatea Basque Center for Language Technology




Bidaide
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What is Bidaide? Ho

What is Bidaide?

Bidaide allows museums, cultural and tourist routes and buildings fo create multilingual accessible audioguides for visitors that will run in their own mobile phones.

Al

Audioguide In the visitor's mobile Multilingual
The visitor will be able to read or listen the explanations of the Without need of a specific physical support for audioguides, the The visitar will read and listen the explanations in his/her
place or the route. visitor will listen or will read the explanations in his /her mobile language, thanks to the help that Bidaide offers to translate
telephone. texts and create audios.

Accessible Outdoors or indoors
Bidaide is a solution completely accessible at all levels. The phone app, in addition to being Bidaide is designed for outdoor and indoor routes. In outdoor routes it uses the GPS system to
accessible, can guide visitors with visual disability along the route or museum. guide the visitor. Indoors, by the contrary, it uses proximity beacons that emit a Bluetooth signal.

Va N del Pais Vasco ~ Unibertsitatea Basque Center for Language Technology
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