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Introduction

What is TulLaR?

Database Languages
TuLeD (Tupian Lexical Database) 90
TuMoD (Tupian Morphological Database) 51
TuPAn (Tupian Plants and Animals) 26

TuDeT (Tupian Dependency Treebanks) 9
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Our Goals

e Production of computational resources
Production of linguistic knowledge
Analysis of syntax and morphology

[
([
e Creation of resources for threatened languages
e Collaboration with indigenous communities

[

Increasing the linguistic and cultural knowledge of South American
indigenous languages.
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Example of collaboration with the communities
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The Tupian Dependency Treebanks (TuDeT)
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The Languages in TuDeT

Doculect Glottocode Number of speakers Status
Akuntsl akunl241 3 Nearly extinct
Guajajara  guajl2b5 12.000 Vigorous
Ka'apor urub1250 600 Developing
Karo karo1305 200 Vigorous
Makurap makul278 40 Moribund
Mundurukd mund1330 5000 Threatened
Old Guarani oldp1258 0 Extinct

Tekd emer1243 400 Vigorous

Tupinamba tupil273 0 Extinct
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The Universal Dependencies Framework
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The Annotation Process

Sources:
e Grammatical descriptions
e Religious texts
e Fieldwork data collection
e Cultural texts

Data Standardization:
e Phonetic representation
e Word boundaries
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Annotation

Manual annotation: Language Sentences Tokens

e Part-of-speech tagging Akuntsu 243 1056
e Features Guajajara 1126 8702
e Dependency relations Ka'apor 83 506

] ] Karo 674 2319
Supervised annotation: Makurap 31 146
UDPipe 1 Munduruku 158 1016
Old Guarani 59 212

Teko 100 232

Tupinamba 546 4089

Amount of sentences and tokens in each

TuDeT treebank
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Tupian Lexical Database (TulLeD)
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TulLeD

Phonetic alignment in TulLeD
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TuDeT Tools
TuDeT Stats

e Complexity measures e Unigrams
o Mean Dependency Distance o POS n-grams
o Left dependents proportion ¢ | eft dependents count
o Normalized Dependency
Distance

o POS tags
o Syntactic dependencies
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TuDeT Stats
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Morphological analyzers

Example from the Munduruku analyzer
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TuLaR in the context of under-resourced NLP

e NLP for under-resourced, endangered, mi-
nority and minoritized languages is tech-
nically and ethically different

e Lack of NLP support endangers these
communities even more

e We follow both FAIR (findable, accessi-
ble, interoperable, reusable) and CARE
(collective benefit, authority to control,
responsibility, ethics) principles

e Tools and data should empower the com-
munities, also in non-immediately acade-
mic output

Picture: Rodolfo Oliveira, Agéncia Para
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First example: learning material

e Along with data validation: auto-
matic generation of learning ma-
terial

e Qutput with minimal technologi-
cal dependencies and an immedia-
te impact on the communities

e Tools for continuous integration:
generates both static HTML and
PDFs (via BTEX) with a template
language (Jinja2)

First page of an Akuntsu/Portuguese/English dictionary
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Second example: machine translation

e Tupian and other under-resourced lan-
guages are hard to tackle for automatic
machine translation

e Following the recent success of Bapna
et al. (2022), we are exploring neural
machine translation with different techni-
ques (transfer learning, zero-shot, multi-
way translation, enriched data, etc.)

e Very open to collaboration!
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Conclusion

e TulaR: Linguistic description, documentation and creation of NLP
resources

e Future projects: NLP resources to support revitalization
e Triad documentation-conservation-revitalization

This research is supported by the European Research Council (ERC) under the European
Union's Horizon 2020 research and innovation programme (Grant agreement No. 834050).
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lorena.martin-rodriguez@uni-tuebingen.de

19 | Tupian Language Resources © 2022 Universitat Tubingen



