Latvian Language In the Digital Age:
The Main Achievements in the Last Decade
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ALanguage technologies in Latvia have a |
history, starting at the end of the 50s

AOverview of HLT in Latvia from 29s
been presented ateveraBaltic language
technology events:
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In 991 Y m
A First Baltic conference on Human Langua.c?v:‘

Technologies in 2004

A Fourth Baltic conference on Human
Language Technologies in 2010

A Sixthconference on Human Language  © %~
Technologies in 2@1 .

A Seventlconference on Human Language
Technologies in 2@1
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European Parliament resolution of 11 September 2018
on language equality in the digital age

Voting (11 Sept. 2018392 ye<; 45 no Eampen e s

TEXTS ADOPTED
Provisional edition

European Parliament

P8_TA-PROV(2018)0332

Index | |( Previous | | Next )| | Full text | Language equality in the digital age
European Parliament r esolution of 11 September 2018 onlanguageequality in the
digital age (2018/2028(INI))

Procedure : 2018/2028(INI)

Document selected : [XEEPETFIGE The European Parliament,

Texts tabled : Debates : Votes : i having regard to Articles2 and 3@) of the Treaty on the fandioning of the European
AB-0228/2018 PV 10/09/2018 - 27 ’ PV 11/09/2018 - 6.15 Union (TFEU),
CRE 10/09/2018 - 27 Explanations of votes i having regard to Articles21(1) and 22 ofthe Charter of Fundanenta Rights of the

European Union,

1 having regard to the 203 UNESCO Convention for the Safeguarding of the Intargible

Texts ado pte d Cultura Heritage,
1 having regard to Directive 2003/98EC of theEuropean Parliament ad of the Cound of
Tuesday, 11 September 2018 - Strasbourg 17 Novenber2003 on tle re-use of public sector informatiort,

e .. 1 having regard to Directive 2013/37EU of the European Parliament and of the Cound of
Language equality in the digital age 26 Juine2013 anendingDirective 2003/98EC on he re-useof public sector informatior?,

i having regard to Decision (EU) 2015/2240 of thé&uropean Parliament andof the Coundl
of 25 November2015establishinga progranme on interoperability solutions and

) European Parliament resolution of 11 September 2018 on language equality in the digital age ( ) common frameworks for European public adminisrations, busiesses ad dtizens (SA2
programme) as ameans for modenising the publc sector®,

X i having regard tothe Cound resolution of 21 Novenber2008 on eéEuropean stategy for
The European Parliament, multili ngudism (2008/C320/01Y,

1 having regard to theCoundl decision of 3 December 2013 establishing the speeific
programme implementing Horizon 2020i the Famework Pragramme for Research and

— having regard to Articles 2 and 3(3) of the Treaty on the Functioning of the European Union (TFEU),

having regard to Articles 21(1) and 22 of the Charter of Fundamental Rights of the European Union,

— having regard to the 2003 UNESCO Convention for the Safeguarding of the Intangible Cultural Heritage, -
OJL 345, 31.12.2003, [20.
OJL 175, 27.6.2013, pl.
OJL 318, 4.12.2015, p..1
0JC 320, 16.12.2008, fl.

ENIERRENIS

having regard to Directive 2003/98/EC of the European Parliament and of the Council of 17 November 2003 on the re-use of public sector information
— having regard to Directive 2013/37/EU of the European Parliament and of the Council of 26 June 2013 amending Directive 2003/98/EC on the re-use of public sector information

having regard to Decision (EU) 2015/2240 of the European Parliament and of the Council of 25 November 2015 establishing a programme on interoperability solutions and common frameworks
a means for modernising the public sector

— having regard to the Council resolution of 21 November 2008 on a European strategy for multilingualism (2008/C 320/01)

https://www.europarl.europa.eu/doceo/document/T:8-2018-0332 EN.html
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Developing an agenda and a roz

for achieving full digital language®

equality N Europe by 2030 | ;‘ /

== ELE

The European Language Equality (ELE) project develops a strategic research, innovatiol
Implementation agenda as well as a roadmap for achieving full digital language equality i
Europe by 2030.

European Lanquage Equality (européamguageequality.eu)
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LANGUAGE TECHNOLOGIES Value Through Knowledge
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Actual policy planning documents

AState LanguagePolicy Guidelines for 20212027 lists several activities
related to the creation and further development of Latvian language
resourcesand tools. Since2022 the guidelinesare being implemented
through the three-year State ResearcProgrammedl_etonicag Fosteringa
Latvianand Europear{ 2 OA S0 & §

ADigital TransformationGuidelinesfor 2021-2027 includeactionsto enable
Latviancitizensto accessEuropeanDigital Spacein their native language
andto supportdevelopmentof the mostimportant languageresourcedor
sustainableandwide usein digital services

AReport on National Al strategy on Developing Artificial Intelligence
Solutionslistsseveraldirectionsof actionrelatedto the developmentof Al
based language technologies, such as machine translation, speech
technologiesinclusivetechnologiesandterminologydatabases



Language technologies in the
Recovery and sustainability plan

ADevelopmentand implementation of higtevel skills in three areas:
language technology5M EUR)guantum computing, and HPC

AEstablishment oExcellence Centre for Language Technoltgprepare
curriculum forLTteaching, to advance language resources and create
platforms and tools for studying and experimentation, and to conduct
research involving young researchers

AThe main research activities
A development of language resources for speech and text processing,
A advancemenbf large pretrained language models,
A advancement of stat®f-the-art speech technologies and machine translation,

A development of software platforms and a shared technical infrastructure for
education and research.



National initiativegndprojects



Competence Centre Programme

Aln 2011 major IT companies and research institutions have established the IT
Competence Centrd TCClo create innovative language technology solutions

AMore than 10 projectshave beersupported throughhe ITC®rogramme

A Creationof the first orthographically and phonetically transcribed Latvian speech corpus,
followed by several projects on speech recognition

A Several projects addressed machine translation
A Otherswere devoted to intelligent humanomputer interaction
A As well as semantic parsing for media monitoring

EgERAF ()

EIROPAS REGIONALAS

ATTISTIBAS FONDS KOMPETENCES

CENTRS


http://www.itkc.lv/

IndustryDriven ReseardArogramme

Fivelarge-scale research and development projebts/e beersupportedthroughan
Industry-drivenresearchprogramme(European Regional Development Fund):

A development of language resources and tools for natural language understanding and generation

A development of neural network solutions for less resourced languages, multilingual affective human
computer interaction

A application of speech technologies for multilingual meeting management, and the transcription of
medical speech

A developmentof Latvian speech recognition and synthesis for medical applications

NATIONAL
DEVELOPMENT ‘
PLAN 2020 F‘

INVESTING IN YOUR FUTURE

EUROPEAN UNION

European Regional
Development Fund




Latvian Council of Science

A State ResearcBrogramme projectDigital Resources for Humaniti€20202022)
hasdeveloped integratedanguage resources and tools for Digkaimanities

A State ResearcRrogramme projectResearch on Modern Latvian Language and
Development of Language Technolof®0222024)aims to advance research on
the grammatical, lexicademantic, phonetic and phonological systems of modern
Latvian andhe Latviarsign languagausing datadriven methods

A Since2018, several projects have been also supported by the Latvian Council of
Science, including
A the development of Latvian Learner Corpus
A creation of a pilot LatviaVordNetand means for neural wordense disambiguation
A research on natural language understanding and generatiohdforancomputerinteraction



International projects and cooperation

During the last decade, the Latvian language technologies have been part of research,
Innovation and deployment actions in several FP7, Horizon 2020 and CEF projects on
automated translation, speech technologies, huraamtredAl, etc.
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Latvian WordNet

eka
eka sieviesu dzimtes 4. deklinacijas lietvards v LociSana

1. Celtne, ko parasti izmanto dzivoSanai, saimnieciskam, raZzo$anas vai
sabiedriskam vajadzibam; atsevisks objekts celtnu kompleksa.
~ Pieméri Liela sarkano kiegelu €ka, abeldarza ieskauta, elpoja siltu mieru.
v Saistitas nozimes celtne
v Tulkojumi  building, edifice
2. novecojis Kléts, vésa eka dazadu produktu uzglabasanai.

A~ Saistitas nozimes

Sinonimi

kléts; — Lauksaimniecibas celtne graudu uzglabasanai.
~ Tulkojumi

barn (4

an outlying farm building for storing grain or animal feed and housing
farm animals

[Princeton WordNet 3.0]
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Termini.gov.lv

natural-language understanding

No Uz Nozare

l

Visas valodas v — Visas valodas v Visas nozares

Atrasts 1 rezultats pieprasijumam "natural-language understanding”

natural-language understanding
natural-language comprehension

dabiskas valodas saprasana
LZA TK ITTEA protokoli

Kolekcijas Terminrade Komisija lenakt

v bd Radit detalizéti

149 [idzigi termini

natural language
understanding

controlled natural language
natural language generation

quasi-natural language



euroterm bank"%‘

FEDERATED NETWORK

FuroTermBank EuroTermBank.eu

eurotermbank.com - single access point

Vv :
for terminology search
s =| ﬁ
W Interlinked with other terminology N\
banks and resources B \_”;.\.--@
N Aligning methodologies and

standards

% Freely available under community
license

% 680 collections in 4 5 languages,

39m entries, 14.5m terms
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Sazols: comac korpums V. 25 [J () doc#50 s dzimtys liktinds. Romans teik raksturuots kai Tskots na tik Latgolys [auzu  sirds i dveselis dzeive, nu ari Latvejis viesturis krystpunklas — skaiteituojam byt
LVK2018 Lidzsvarotais misdienu latvieSu valodas tekstu korpuss 556 553 20 [0 () doc#s6 imar pateik barnim ruodet, kai tei kasdina var natikt struodojat, Man suop ~ sirds , ka mes drupeit par valu asam saprotusi sovaiduokys skolys vajadzeibu.
;;‘;;‘ffo‘;::x"wpm 5 25 [] @ doc#57 , ka stuosteit: 90. godas populari beja balderiani, niule nivinam navajaga, sirdsmateri padavai. Daus augus posi padarejom popularus, pimaram, lofantu — Kore
Emulil Latvietn valodas emtian korpuss % doc#70 satu, a sastajam navarieju nisaceit, kas vainis. Smird alkohols, dreizuoka sirdsdarbeiba , a pats ni par kil nasasyudz. Es pasaceju, ka ju vajag navaruot. Vitu nav, i
\2stradataji: LU Mil 256 2128 7 doc#70 »it kil cytu. Interesantuok raksteit i skaiteit, atkluojat nazynomus faktus. Nu sirds vieleju Osyuna pamatskolys navodpietniceibys ustoba dabuot Janinys atn
LR o . . . - 2 [] doc#70 busu atbraukusT, eipasi baltinavisi, sacejusi: ,Es pi jums atjuoju.“ Jai suop sirds . ka Osyuna vaira nazyndts, ka pareizais, eisti latgaliskais ituos vitys ndsal
29 [] () dock75 vede juos izSyvumus. Par ta jei lelu naudu sajeme. Pats DymSanimyraar ~ sirdstriku . Ar suneiti izguoja pasastaiguot, izskréja leli suni. Gikom jis sovu kuceiti g
30 [J () doc#75 ze atguojuse da babenis atsavadeit. A kungs Sytyma teirumena namyraar ~ sirdstriku . Naspéja puordzeivuot, ka juopamat Rusyuna.* Rusyunys luocs Antoneja:

20+ corpora, 10+ institutions, 3+ nodes SRR LLE, SEAER 8 1L B



NLP-PIPE: Latvian NLP Pipeline as a Service

Used by: Korpuss.lv, National Library of
Latvia, News agency LETA, IT students, etc

INDEX FORM LEMMA UPOSTAG XPOSTAG FEATS HEAD DEPREL
2022. gada 6.-7. oktobrT RTga norisinas Baltijas Valodu tehnologiju konference, ko rTko LU, LU #ex1=2022. gada 6. 7. oktobrT RTga norisinas Baltijas Valodu tehnologiju konference , ko riko LU , LU MIl un
MIl un Tilde, pastastija programmkomitejas vaditaja Inguna Skadina. Tlde ' pa:;:j_"a pmgrammkoz&sza_s R lngu::fkad'r"a o NumType=Ord 2 amod
2 gada gads NOUN ncmsg1 Case=GenlGel 3 nmod
3 6.- 6.- NUM xn NumType=Car 5 amod
4 7. 7. ADJ X0 NumType=0rd 5 amod
5 oktobrt oktobris NOUN ncmsl2 Case=LoclGer 7 obl
6 Riga Riga PROPN npfsl4 Case=LoclGen 7 obl
7 norisinas norisinaties VERB vmyip_330an Evident=FhIMc 22 ccomp
8 Baltijas Baltija PROPN npfsg4 Case=GenlGel 9 nmod
1 Valodu valoda NOUN ncfpg4 Case=GenlGel 10 nmod
10 tehnologiju tehnologija NOUN ncfpg4 Case=GenlGe! 11 nmod
1 konference konference NOUN ncfsns Case=Nom|Ge 7 nsubj
12 , , PUNCT zc _ 14 punct
13 ko kas PRON pro00an Case=AcclProi 14 obj
4 14 riko rikot VERB vmnipt230an Evident=FhIMc 11 acl
/ 15 LU LU PROPN yp Abbr=Yes 14 nsubj
tokenizer x ner x morpho x parser x (® Visual CoNLL JSON 6 . : PUNCT _ |zo = 7. punct
17 LU LU PROPN yp Abbr=Yes 15 conj
18 Mil mii X y Abbr=Yes 17 iobj
19 un un CCONJ cc _ 20 cc
20 Tilde tilde NOUN ncfsns Case=Nom|Ge 18 conj
L. . 8 oo 21 s ) PUNCT zc _ 7 punct
2022. gada 6.- 7. oktobrT time RTga GPE norisinas Baltijas Valodu tehnologiju 22 pastastija pastastit VERB  vmnist330an Evident=FhiMc0 root
23 programmkomitejas programmkomiteja NOUN ncfsg4 Case=GenlGel 24 nmod
konference event , ko riko LU organization , LU MIl organization un Tilde organization |, 24 vaditza vaditaja NOUN | ncfsna Case=NomiGe 26 nmod
. o . 7 25 Inguna Inguns PROPN npmsg1 Case=GenlGel 26 nmod
pastastija programmkomitejas vaditaja Inguna Skadina person! . 26 Skadina Skadina NOUN  ncfsnd Case=NomiGe 22 nsubj
27 . . PUNCT zs _ 22 punct

http://nlp.ailab.lv



http://nlp.ailab.lv/

Latvian Treebank & Latvian UD Treebank

ID: a-¢59-plls3 PML Tree Quenyittps://lindat.mff.cuni.cz/services/pmitq/ a-tree
sent (incl. LVTB & UDLV; UDLT) zone=lv
[ C \
n role="obj" deprel="1iobj"
pred punct and m/tag~"n...d.", and tag="NOUN", '
lauJa'm . parent parent laujam
vmnipt11pan zs [m/tag~"vm.*"]]; [tag="VERB"]]; i'oot
[laut ]\) [.] VER];
obj spc _ .
sfrupam  atdzist ( ) ) sirupam atdzist .
nemsdl vmnn0i1000n Abstract Meaning Representation iobj ccomp punct
[sirups ] [atdzist ] ; NOUN VERB PUNCT
[ Coreferences ]
FrameNet PropBank
L [ Named entities ]
attr s Gatavam
Gatavam Universal Dependencies } amod
afmsdnp 9 AD]J

DN T Nyt NB G 1,ILf{ yf dZBoRitdng L.,.b S O L2 NEI ]1G. %2y B (iM,FaRensP.Creation of a balanced state
of-the-art multilayer corpus for NLUProceedings of the 11th LREC Conference, 2018



http://www.lrec-conf.org/proceedings/lrec2018/pdf/935.pdf
https://lindat.mff.cuni.cz/services/pmltq/

Latvian FrameNet

Semantiskie freimi Leksiskas vienibas Korpusa piemeéri

palidzet.VERB (Assistance)

Visi leksiskas vienibas lietojuma piemeéri: 83

Freima elementi, to biezums un gramatiska realizacija:

|Freima elementi”Pieméri” Realizacija }

iobj NOUN (23)
iobj PRON (17)
iobj PROPN (2)
1ob)
Benefited_partylli L] iobj NUM (1)
iobj VERB (1)
ccomp VERB (1)
obl NOUN (3)
iobj NOUN (1)
ccomp VERB (53)
iobj VERB (1)
Goal 56 |acl VERB (1)
dep VERB (1)

nsubj NOUN (21)
nsubj PRON (33)
nsubj PROPN (5)

64 |nsubj X (2)

obj NOUN (1)
nsubj:pass PRON (1)
nsubj VERB (1)

Time] | 1 Jobl PRON (1) [

Focal entity]

[B=%

Latvian

Atsauces FrameNet

[a-p1039-p3s5] Varbiit tas ir vairak aréji - vainadzini , svecites ,
bet noteikti [N ari ieks&ji labak .

| X | [a-p159-p33s2] Kad YIiE atgriezas uz dzvi Seit , daudz ziedoja

dazadiem projektiem - lapija jumtus , [FAN[BY4R];
datorus un gramatas .

[a-p1604-p2s2] Gimenes , [NER ZXNMYAS) , tika izvélatas

sadarbojoties ar Socialo lietu parvaldi un Izghtibas parvaldi .

[a-p2379-p9s2] Vina informéja , ka Latvija patlaban ir recepsu

medikaments « Champix » , [EF efektigi [ZYN[Y4 atmest

kaitigo ieradumu .

[a-p3129-p19s1] [ZXNPYA[S] savam [[EEAN1 milako

gramatu par dzivniekiem .

[a-p3344-p6s5] Bet mana uztveré apkalpojo3a sféra
tradajosajiemfid APALIDZ{cilvékiem}
[a-p3315-p3s12] Ar masu mums ir labas attiecibas , vinai ir divas

lielas meitas , [ RANYZYY] viena Bigy .

[a-p2098-p7s2] Valdo3a Afrikanu Nacionala Kongresa vélésanu
manifesta Zuma solija darit vairak , lai [FYNRYA=41Y YT .

[a-p14546-p4s1] Paredzéts , ka PALIDZES , kas

sirgst ar Alcheimera slimibu un citam vecuma planpratibas formam .

[a-p1297-p4s10] YAPYZAE B8 | ka vienmér

pratis ievérot mérenibu , art €5ana .

http://framenet.korpuss.|lv

570 BFN frames
2900 lexical units (5.1 per frame)
25897 annotation sets (8.9 per LU)

Assistance

Definition:

A benefits a Blongitta MiEgs] by enabling the
culmination of a €171 that the RSl MLA] has.
A that is involved in reaching the £
may stand in for it.

FEs:

Core:

Benefited_partyfdis receives a

benefit from the action of the

ficlped
This FE identifies a mw;j

involved in achieving the €511,

Goal [Goal]| The desirable state of affairs that the
SISt sy is involved in and
which is enabled by the [FEE].

The SBIEI performs some action

that benefits the [EISNSIISIM L8]

Frame-frame Relations:

Inherits from: Intentionally_act
Is Inherited by: Supporting

DNhT o § @2 WBIZ)G. f Iy &BEiedion of Latvian FrameNet based on Universal DependeRraseedings of the International FrameNet Workshop, 2018



http://lrec-conf.org/workshops/lrec2018/W5/pdf/9_W5.pdf
http://framenet.korpuss.lv/

European Language
Resource Coordination /
Connecting Europe Facility k? —
ELRC-SHARE ‘

Filter by: 45 Language Resources (Page 1 of 3)

¥ Language « Previous | Next » Order by: | Resource Name A-Z V]

= Latvian (45)

# English (45)

) Y Anonymised ParaCrawl release 7 Latvian-English 30> 1
# Bulgarian (16)
@ French (16) English | Latvian CcC0-1.0
# Modern Greek (1453-) (16)
more | Bilingual corpus from the European Vaccination Portal (LV-EN) 8> 8
v Multilinguality Type English | Latvian CC-BY-4.0
= Parallel (45)
¥ Resource Type
' Bilingual corpus from the Publications Office of the EU on the medical domain (EN-LV) s ®»7
b Media Type English | Latvian CC-BY-4.0
b Licence
¥ Conditions of Use U Bilingual corpus from the Publications Office of the EU on the medical domain v.2 (EN-LV) $40>6
e e English | Latvian CC-BY-4.0

-

Data Format

J Bilingual corpus made out of PDF documents from the European Medicines Agency, (EMEA),

¥ Domain
https://iwww.ema.europa.eu, (February 2020) (EN-LV). $6 6
¥ Appropriateness For DSI English | Latvian CC-BY.4.0
¥ Funding Project
! Corpus of State-related content from the Latvian Web $ 17 » 118

English | Latvian

Resource Type: CC-BY-SA-4.0

Corpus: i
https://elrc-share.eu/repository/search/?g=&selected facets=languageNameFilter exact%3AlLatvian&selected facets=multilinmekElisMexact%3AParallel



https://elrc-share.eu/repository/search/?q=&selected_facets=languageNameFilter_exact%3ALatvian&selected_facets=multilingualityTypeFilter_exact%3AParallel

ParlaMint UDannotated comparable corpor

CQL query:

[ pos="NOUN
& dep="iobj "
& dep_head pos="VERB
& dep_head_lemma

"fZCTaT-

Erjavec, TOgrodniczuE a ® ¥ NI Avaw NA X T &t &lRadziint Comparable Corpora of European Parliamentary Data
Proceedings of the CLARIN Annual Conference, 2021

https://www.clarin.eu/content/parlaminttowards-comparableparliamentarycorpora




