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Labadain is a long-term research initiative dedicated to 

advancing Tetun language technology and enabling research, 

innovation, and digital inclusion
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What is Labadain?
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A truly inclusive digital transformation must 

speak the languages of its people.

TETUN

Why Labadain?
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The most widely spoken language in 

Timor-Leste

Source: Wikimedia

Tetun speakers 

932,433 [1]

78.78%

1.18M population

2015 census report

One of the country’s official languages

Why Tetun?

[1] Instituto Nacional de Estatística Timor-Leste. Timor-Leste population and housing census 2015: population distribution by administrative area – volume 2 

(language). URL https://inetl-ip.gov.tl/2023/03/09/census-2015-priority-table-population-by-language/
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Dialect and lingua franca

Official language

2002

Tetun Evolution

Icons’ source: Flaticon (https://www.flaticon.com)
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Tetun and Portuguese

M
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English and Indonesian

30+ local languages

Official 

languages

Working 

languages

Local 

languages

Source: https://v ici.marianklamer.org/linguistic-maps.html

Linguistic Context in Timor-Leste
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Query source: Search logs from Timor News (https://www.timornews.tl)

Orsamentu geral do estadu total hamutuk hira

Portuguese

MACOP intrevista iha bandara nicolau lobato

Indonesian

13-10-2022

09-11-2022

Search in Multilingual Context

Search date

Search queries frequently combine Tetun with Portuguese and Indonesian words
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Develop search solutions for 

Tetun, focusing on the ad-hoc 

text retrieval task.

Text processing 

algorithms

A text corpus

A test collection

Effective text retrieval 

strategies for Tetun

Research Challenges
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Tetun Language Technology in 2021

▪ No IR and NLP algorithms and tools

▪ No datasets

▪ No evaluation benchmark

When I began my PhD in September 2021, Tetun had:

Estimated Google results as of December 2022, 

obtained using site: operator:

▪ .tl top-level domain: ~4.48M indexed pages.

▪ .gov.tl government sub-domain: ~372k indexed pages.
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Labadain Crawler

Tetun tokenizer:

pip install tetun-tokenizer

from tetuntokenizer.tokenizer
import TetunSimpleTokenizer

pip install tetun-lid

from tetunlid import lid

Tetun LID model:

Source code: https://github.com/gabriel-de-jesus/labadain-crawler

Paper: https://aclanthology.org/2024.lrec-main.390/
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Results from Tetun

▪ Collected 22,392 text pages 

(containing ~9.4M tokens)

▪ Identified 589 PDF files and 

13 PowerPoint presentations

After running approx. 46 hours, the 

crawler:

Distribution of text pages

By source:

By TLDs:

Labadain Crawler
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Labadain-30k+ Dataset

Dataset construction process

Document content 

annotation

Publication date 

extraction

Document 

content extraction

Document 

characterization

Wikipedia 

documents
Web-crawled document processing

+
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Labadain-30k+ Dataset

Document content annotation and

processing
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Labadain-30k+ Dataset

Results

Labadain-30k+ dataset summary Dataset statistics

Dataset distribution by data sources Dataset distribution by TLDs
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Labadain-30k+ dataset

Selecting the top-1000 terms for 

each method and merging lists

Preprocessing

Computing vocabulary weights 

using stopword detection methods

Validating stopword candidates 

with native speakers

Labadain-Stopwords

Term-weighting methods: TF, IDF, TF-IDF
Network properties: In-degree, out-degree, degree

Dataset: https://doi.org/10.25747/PG2V-KX70

Paper: https://arxiv.org/abs/2412.11758

Labadain Stopwords

Tetun

stopwords160
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Tetun linguistic overview

Affixes

Examples of basic phrases

Portuguese loanwords

Up to 40% are Portuguese

loanwords [2–4]

[3] van-Klinken et al. (2019). Language Contact and Gender in Tetun Dili: What Happens When Austronesian Meets Romance? University of Hawai’i Press 58, 59–91, 2019. 

[4] Greksakova (2018). Tetun in Timor-Leste: The role of language contact in its development. PhD thesis, Universidade de Coimbra, Portugal, 2018.

[2] de Jesus and Nunes (2024). Labadain-30k+: A Monolingual Tetun Document-Level Audited Dataset. Proceedings of the 3rd Annual Meeting of the Special Interest

Group on Under-resourced Languages, 177-188, LREC-COLING, 2024

Orthography

Tetun uses Latin script and has 

5 vowels and  21 consonants.

Labadain Stemmer
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Labadain Stemmer

Stemmer variants

Light stemmer:  Removes suffixes from Portuguese-derived words.

Moderate stemmer:  Removes suffixes from both Portuguese-

derived words and native Tetun words.

Heavy stemmer:  Removes suffixes from Portuguese-derived words 

and native Tetun, and prefixes from native Tetun words.

01

02

03

Paper: https://arxiv.org/abs/2412.11758

Algorithms: https://github.com/gabriel-de-jesus/labadain-stemmer
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Labadain Stemmer

Evaluation and results

Evaluation using the Paice metric [5]

Creation of conceptual groups

[5] Paice (1994). An evaluation method for stemming algorithms. Proceedings of the 17th ACM SIGIR, Dublin, Ireland, July 3-6, 1994. 

Stemming algorithm performance

Plot of ERRT value
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A Tetun test collection for ad-hoc text retrieval

New term(s) added

Term revised

▪ Five (5) native Tetun-speaking students formulated 

queries using established guidelines.

▪ Queries were derived from Timor News search logs 

and Google Search Console for Timor News.

Example of query revision

Query formulation

Labadain Avaliadór
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Labadain Avaliadór

A total of 61 topics were created

A Tetun test collection for ad-hoc retrieval
Summary of queries

Distribution of queries over categories 

Example of a topic formatted according to TREC guidelines

English version
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Labadain Avaliadór

Relevance judgments

A Tetun test collection for ad-hoc retrieval

[8] Sormunen (2002). Liberal relevance criteria of TREC: counting on negligible documents? Proceedings of the 25 th ACM SIGIR, Tampere, Finland, August 11-15, 2002. 

Four graded levels of relevance [8]:

▪ 0 – Non-relevant
▪ 1 – Marginally relevant

▪ 2 – Relevant
▪ 3 – Highly relevant

Web interface used by human assessors

Summary of the final test collection (Labadain-Avaliadór)
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LLMs evaluated and Cohen’s k agreement with human assessors

Comparison with the previous studies

Few-shot prompting with four examples

Using the Labadain-Avaliadór collection

Paper: https://ceur-ws.org/Vol-3752/paper2.pdf

LLMs for Relevance Judgments
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Basic text-cleaning 
operations

Removing apostrophes, 
diactritics, and hyphens

Experimental setup

Labadain Baselines
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Labadain Baselines

Evaluation and results

Short-text retrieval: combined approach

DFR BM25 achieved the best performance
at cutoff up to ten (k=10) across Precision, 

MAP, and NDCG.

DFR BM25 improved at NDCG@10 by up to 
30.35% relative to baseline.

Hiemstra LM performed best at higher cutoff 
(k >= 20) across Precision, MAP, and NDCG.
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https://search.labadain.comArchitecture and prototype

Labadain Search

The research resources were integrated 

into a working Tetun search prototype 
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Zero-Shot and Hybrid Retrieval

Settings

Document representations

Retrieval 
strategies

New approach

We investigated dense retrieval under zero-shot and 

hybrid strategies in out-of-distribution scenarios.

Hypothesis

Augmenting document titles with LLM-generated 

summaries may improve zero-shot dense retrieval.

Beyond Lexical Retrieval
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Zero-Shot and Hybrid Retrieval

Document summarization

Configurations

▪ Approach: one-shot prompting, 

with one example per LLM call.

▪ LLM: Claude 3 Haiku.

▪ Prompt engineering: prompt 

variants were iteratively refined 

through qualitative assessment.
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Zero-Shot and Hybrid Retrieval

Experiment and results

Zero-shot retrieval: relative performance gain over baseline

Baselines
Model performance was compared with 

the DFR BM25 baseline.
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Zero-Shot and Hybrid Retrieval

Experiment and results

Hybrid basic retrieval: relative performance gain over baseline 
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Zero-Shot and Hybrid Retrieval

Experiment and results

Hybrid contextualized retrieval: dual-parameter tuning

ColBERTv2 + Hiemstra LM with dual 

parameters significantly outperformed the 

baseline, improving MAP@10 by up to 

+4.24% at (p < 0.05).

ColBERTv2 + sparse using a single 

parameter improved MAP@10 by up to 

+4.03% when the parameter was assigned to 

the dense-retrieval score.

Dataset: https://doi.org/10.25747/RFZX-M945

Paper: https://dl.acm.org/doi/abs/10.1145/3731120.3744593
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Labadain-R361

Architecture and Prototype

https://old.labadain.com
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User Search Behavior Analysis

Data sources

Labadain Chat www.labadain.com

Labadain Search www.labadain.tl

Google Search Console from Timor News

www.timornews.tl
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Dataset: https://doi.org/10.25747/X2DK-5Y06

Paper: https://dl.acm.org/doi/abs/10.1145/3731120.3744596

User Search Behavior Analysis
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Task-specific agents

https://www.labadain.com

Labadain LIX-R361

Paper: https://doi.org/10.1145/3805712.3808372
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Labadain LIX-R361
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Labadain LIX-R361

Cohen’s k=0.67

Cohen’s 

weighted k=0.75
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Algorithms 

and tools

Labadain-Stemmer

Tetun Tokenizer

Tetun LID

Prototypes
Labadain Search

Labadain Chat

Software Labadain Crawler

Conclusion

Labadain is a set of language technology resources and 

applications created for the Tetun language

Datasets

Labadain-ZSRuns

Labadain-30k+

Labadain-Avaliadór

Labadain-Stopwords

LabadainLog-17k+

LabadainLog-60
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Labadain-HealthAI

Ongoing Research

A conversational AI agent for healthcare in Tetun

Duration

12 months

Funded by

TAF Timor-Leste

Core resources:

Medical terminology in Tetun

Tetun healthcare text corpus

To develop a safe and culturally appropriate general-purpose 

conversational AI system that enable access to healthcare 

information in the Tetun language.

Expected outcomes

A functional conversational AI Healthcare datasets in Tetun Improve access to health information in Tetun
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Future Directions

01

02

03

Advance research in Tetun IR and NLP (resources, tools, and methods).

Build partnerships with universities and local communities.

Encourage open collaboration and data sharing.
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