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Labadain Overview



What is

Labadain is a long-term research initiative dedicated to
advancing Tetun language technology and enabling research,
iInnovation, and digital inclusion




Why

°

“' 2 Atruly inclusive digital transformation must
L] =» speak the languages of its people.

v

TETUN

Labadain Overview



Why

The most widely spoken language in
Timor-Leste

@ Onecofthe country’s official languages

Labadain Overview

Tetum Prasa
(Anteil Muttersprachler im Suco)

1 90 - 100 %

‘

Tetun speakers
932,433

1.18M population

2015 census report
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Evolution

The first written Tetun text Tetun was designated as Tetun INL has been
was published in a one of Timor-Leste’s actively promoted through
Portuguese-Tetun dictionary. official languages. online newspapers.

1 I I "
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1 I 1 -

| 1 |

() . .
_— 1975 2002 @ - Dialect and lingua franca
N O 2002
I I
I I
- - O
Efforts made by the The INL was established,
government to reduce the use leading to the development of
of PT-origin lexicon in Tetun. Tetun’s standard orthography
(Tetun INL).
Official language
https :/www flaticon.com
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Linguistic Context

Official

languages Tetun and Portuguese

Working . .
languages English and Indonesian

= J
Baikeno ;
¥ -

Multilingual

30+ local languages

Labadain Overview
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Search in Multilingual Context

Portuguese
PN
( / \ A
@ Orsamentu geral do estadu total hamutuk hira
L 13-10-2022

J
> Search date
@ |

MACORP intrevista iha bandara nicolau lobato
L A ) 09-11-2022

Indonesian

Search queries frequently combine Tetun with Portuguese and Indonesian words

h Jwww .timornews.tl

Labadain Overview 9
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Challenges

Develop search solutions for
Tetun, focusing on the ad-hoc
text retrieval task.

Text processing
algorithms

A text corpus

Effective text retrieval
strategies for Tetun
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Tetun Language Technology in 2021

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

= No IR and NLP algorithms and tools
= No datasets

= No evaluation benchmark

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.

Foundational Resources



Labadain

Tetun tokenizer:

pip install tetun-tokenizer

from tetuntokenizer.tokenizer
import TetunSimpleTokenizer

Seeding

Data Collection Pipeline for Low-Resource Languages:
A Case Study on Constructing a Tetun Text Corpus

Gabriel de Jesus, Sérgio Nunes
INESC TEC and Faculty of Engineering of the University of Porto (FEUP)
Rua Dr. Roberto Frias, 4200-465 Porto, Portugal
gabriel jesus@inesctec.pt, sergio.nunes@fe.up.pt

Abstract

|This paper proposes Labadain Crawler,la data collection pipeline tailored to automate and optimize the process of
construcling texfual corpora from the web, with a specific target to low-resource languages. The system is built on
top of Nutch, an open-source web crawler and data extraction framework, and incorporates language processing
components such as a tokenizer and a language identification model. The pipeline efficacy is demonstrated through
successful testing with Tetun, one of Timor-Leste'’s official languages, resulting in the construction of a high-quality
Tetun text corpus comprising 321.7k sentences extracted from over 22k web pages. The contributions of this paper
include the development of a Tetun tokenizer, a Tetun language identification model, and a Tetun text corpus,
marking an important milestone in Tetun text information retrieval.

Keywords: Low-resource language, Tetun, Labadain Crawler, text corpus, language identification.

[ Initial text corpus

Tokenizer

—LIDmodeI
Tetun LID model: _—"

More iteration -,
]4 ——————— 1 ! More URL
1. .
| iteration
Seed URLs LID model Get web page

Text Processing

Generate

LID model Split content into statistics
documents

Get URLs
(Google API)

Seed words
9’ pip install tetun-lid | [

Get text page Extract text page
title content Corpus summary

&- from tetunlid import lid

https://aclanthology.org/2024 .Irec-main.390/

Foundational Resources



https://github.com/gabriel-de-jesus/labadain-crawler
https://github.com/gabriel-de-jesus/labadain-crawler
https://github.com/gabriel-de-jesus/labadain-crawler
https://github.com/gabriel-de-jesus/labadain-crawler
https://github.com/gabriel-de-jesus/labadain-crawler
https://github.com/gabriel-de-jesus/labadain-crawler
https://github.com/gabriel-de-jesus/labadain-crawler
https://aclanthology.org/2024.lrec-main.390/
https://aclanthology.org/2024.lrec-main.390/
https://aclanthology.org/2024.lrec-main.390/

Labadain

Distribution of text pages
Results from Tetun

By source:
Data source category #ext Proportion
) pages
After running approx. 46 hours, the Online newspapers 16,509 | 73.73% |
. Gov. institutions 3,222 14.39%
crawler: Non-gov. institutions 1,965 | 8.78%
Educational institutions | 388 1.73%

. Blogs and Forums 117 0.52%
Collected 22,392 text pages Wikipedia 105 To47%
(containing ~9.4M tokens) Personal Pages 57 0.25%

Banks and courts 29 0.13%
= |dentified 589 PDF files and By TLDs:
13 PowerPoint presentations Domain | #text pages Proportion
A 10,741 47.97% I
.com 9,859 44.03%
.org 1,000 4.47%
Others | 792 3.54%

Foundational Resources



Dataset

Dataset construction process

Document content

annotation _l

Publication date
extraction

Document
content extraction

Labadain-30k+: |A Monolingual Tetun
Document-Level Audited Dataset

Gabriel de Jesus, Sérgio Nunes
INESC TEC and Faculty of Engineering of the University of Porto (FEUP)
Rua Dr. Roberto Frias, 4200-465 Porto, Portugal
gabriel.jesus@inesctec.pt, sergio.nunes@fe.up.pt

Abstract

This paper introduces Labadain-30k+, a monolingual dataset comprising 33.6k documents in Tetun, a low-resource
language spoken in Timor-Leste. The dataset was acquired through web crawling and augmented with Wikipedia
documents released by Wikimedia. Both sets of documents underwent thorough manual audits at the document
level by native Tetun speakers, resulting in the construction of a Tetun text dataset well-suited for a variety of natural
language processing and information retrieval tasks. This dataset was employed to conduct a comprehensive
content analysis aimed at providing a nuanced understanding of document composition and the evolution of Tetun
documents on the web. The analysis revealed that news articles constitute the predominant documents within the
dataset, accounting for 89.87% of the total, followed by Wikipedia documents at 4.34%, and legal and governmental
documents at 3.656%, among others. Notably, there was a substantial increase in the number of documents in 2020,
indicating 11.75 percentage points rise in document quantity, compared to an average of 4.76 percentage points
per year from 2001 to 2023. Moreover, the year 2017, marked by the increased popularity of online news in Tetun,
served as a threshold for analyzing the evolution of document writing on the web pre- and post-2017, specifically
regarding vocabulary usage. Surprisingly, this analysis showed a significant increase of 6.12 percentage points in
the Tetun written adhering to the Tetun official standard. Additionally, the persistence of Portuguese loanwords in
that trajectory remained evident, reflecting an increase of 5.09 percentage points.

Keywords: Low-resource language, Tetun, Text dataset, Corpus content analysis.

Docun"_lent_ @
characterization

.

Web-crawled document processing

Wikipedia
documents
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taset

Document content annotation and
processing

www

Website source C\g

&l

Incomplete annotated

documents

1y
00 = |
= =|mzz|—\ —
[—] S
—
—
Raw text Automatically segment Identify the starting
obtained through documents based on and ending text of
web crawling their domains the body content

Automatically annotate
documents based on their
starting and ending text

Foundational Resources

Algorithm 1 Content Annotation Algorithm.

Require: start_text, end_text, documents,out put_file

1:

PR EwR

9:
10:
11:
12:
13:
14:
15:
16:
17:
18:
19:

for all document in documents do
get title and ur! from document
write title and url to output_file > The “annotated documents” file in Figure 4.3.
get body_content from document
annotation_t_counter < 0 > To control the occurrence of < ¢ > to a maximum of two.
for all text_line in body_content do
get text_line_lower by lowercasing text_line and removing extra spaces
if text_line_lower starts with start_text and annotation_t_counter equals 0 then
write annotation string < ¢ >, a newline, rext_line, and a newline to out put_file
Increment annotation_t_counter by 1
else if text_line_lower ends with end_text and annotation_t_counter equals 1 then
write text_line, a newline, annotation string < ¢ >, and a newline to out put_file
Increment annotation_t_counter by 1
else
write text_line and a newline to out put_file
end if
end for
write an additional newline to out put_file > To separate each document by two newlines.
end for

('5||||

Well annotated
documents

Automatically split
documents based on
the number of
annotation symbols

\‘ Annotated
documents



Results

Dataset

Labadain-30k+ dataset summary

Total documents in the dataset 33,550
Total paragraphs in the content 334,875
Total sentences in the content 414,370
Total tokens in the corpus 12,300,237
Vocabulary in the corpus 162,466

Dataset distribution by data sources

Source fidocs | Proportion
tatoli.tl 9,122 27.19%
timorpost.com 4,687 13.97%
naunil.com 3,501 10.43%
tempotimor.com || 2,760 8.23%
old.timornews.tl 2,642 7.87%

Foundational Resources

Dataset statistics

Min Max Avg
#Paragraphs 1 1,109 9.98
#Sentences 1 936 12.35
#Tokens (titles) 1 29 9.15
#Tokens (contents) 2 | 27,166 | 357.48

Dataset distribution by TLDs

TLD #docs | Proportion
.com 15,034 44.81%
Al 14,174 42.25%
.org 2,629 1.84%
.CO 678 2.02%
.pt 608 1.81%
others 427 1.27%




Network-based Approach for Stopwords Detection

Felermino D. M. A. Ali'?, Gabriel de Jesus?
Henrique Lopes Cardoso?, Sérgio Nunes®, Rui Sousa-Silva®
'Laboratério de Inteligéncia Artificial e Ciéncia de Computadores (LIACC)
*Instituto de Engenharia de Sistemas e Computadores, Tecnologia e Ciéncia (INESC TEC)

- 3Centro de Linguistica da Universidade do Porto (CLUP)
a a a I n {up202100778, hic, sergio.nunes } @fe.up.pt
gabriel. jesus @inesctec.pt, rssilva@letras.up.pt

Abstract systems (Croft et al., 2009).

Many existing methods often either rely on a
language processing and information retrieval, predefined list of stopwords or are computed using
are often unavailable for low-resource lan- traditional unsupervised methods, such as term fre-
guages. Creating these lists is time-consuming quency (TF) (Baeza-Yates and Ribeiro-Neto, 2011;

Stopword lists, an essential resource for natural

( )
Labadain-30k+ dataset Labadain-Stopwords
. J
y
1 60 UEATE ( . ) Validating stopword candidates
stopwords Preprocessing ) :
L ) with native speakers
Computing vocabulary weights ) Selecting the top-1000 terms for
L usinglstopword detection methods |J each method and merging lists

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

https :/arxiv.org/abs/2412.11758
https:/doi.org/10.25747/PG2V-KX70
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Labadain

Tetun linguistic overview
Orthography

Tetun uses Latin script and has
5 vowels and 21 consonants.

Examples of basic phrases
Tetun English

S
brattaiwe
SB—

Portuguese loanwords

Verb
agradese
. . ~ Up to 40% are Portuguese

. pq i
krusial.
Affixes

hadame (reconcile) susun (breast) selebrasaun (celebration)
nakfera (break) sala-nain (sinner)  ezatamente (exactly)
namkari (scatter) nakar-teen (naughty) doadores (donors)
hakbesik (get closer)

hemudér (drinker)  tokaddr (musician)

Foundational Resources 19



Labadain

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.

03

https:/arxiv.org/abs/2412.11758
ht_tps/[gth b QQmZgab['Q Lde-jesus/labadain-stemmer

Foundational Resources
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Stemmer

Evaluation and results

Evaluation using the Paice metric

Creation of conceptual groups

"ajente": ["ajénsia", "ajénsias"]

"akompafi": ["akompafia", "akompafiamentu", "akompafiante"]
"akontes": ["akontese", "akontesimentu", "akontesimentus"]
"hatete": ["hatete", "hateten"]

"kbiit": ["kbiit-laek", "kbiit-na’in", "kbiit"]

"komunik": ["komunikadu", "komunikasaun", "komunikativa"]

"otél": ["otél"]

Foundational Resources

Plot of ERRT value

trunc(7)

0.00012
0.00010 4
0.00008
Sl 0.00006
0.00004

0.00002 4

Moderate

—
_____
______

0.00000
0.0

T T T T T
01 0.2 0.3 0.4 0.5

T
0.6

T
0.7

Stemming algorithm performance

Ul Ol Sw ERRT
Light 0.312062 0.000017 0.000056 0.481367
Moderate 0.305049 0.000017 0.000057 |0.472802
Heavy 0.305049 0.000017 0.000057 |0.472802

21
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Labadain

A Tetun test collection for ad-hoc text retrieval

Query formulation

= 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

Original query log Reformulated query New term(s) added
Problema lixu (Waste problem) Problema lixu iha Dili (Waste problem in Dili) Term revised

Soe bebe (Baby abandonment) Kazu soe bebé (Case of baby abandonment)

Konsumu tabaku (Tobacco consumption) Dadus konsumu tabaku (Tobacco consumption data)

Kilat ilegal (Illegal firearms) Problema kilat ilegal (Illegal firearms problem)

Foundational Resources
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Avaliador

A Tetun test collection for ad-hoc retrieval

) Summary of queries
A total of 61 topics were created Description Value

. . . . Queries 61

Example of a topic formatted according to TREC guidelines Three-word queries 37

: . . Four-word queries 22

wor §<top) Eng“Sh version Five-word queries 2

<num> TTI—BGBB:L <num> Number: TTI-@8001 Average words per query 3.43
<title> Topic: Prevensaun moras HIV-SIDA §<title> Topic: Prevention of HIV-AIDS

<desc> Pseripeion] | cdesc> Description: Distribution of queries over categories

Informasaun kona-ba mekanizmu prevensaun moras i Information about HIV-AIDS prevention mechanisms,

HIV-SIDA, inklui moras HIV-SIDA ninia kauza. including the causes of HIV-AIDS. Job Vacancy
TourismyTransportation

<narr> |Narrative: <narr> Narrative: sport
Environment/Climate

Dokumentu relevante bainhira kontein informasaun : Relevant documents are those that contain

kona-ba esforsu no mekanizmu sira hodi prevene ! information about efforts and mechanisms to prevent 4 'mmig"a‘if’”
HIV-SIDA. Informasaun kona-ba kauza hosi HIV-SIDA :HIV-AIDS. Information about the causes of HIV-AIDS ugj. 5°c_'a'
més relevante. Informasaun kona-ba seksu ne'ebé laiis also relevant. Information about sex that does B Education

Economic/Finance
Law/|ustice
Health

not detail its connection to HIV-AIDS is not
relevant.

detalle kona-ba ninia ligasaun ho moras HIV-SIDA,
la relevante.

Infrastructure/Development
</top> 1 </top> P
H Politics/Governance

Total queries

Foundational Resources 23



Avaliador

A Tetun test collection for ad-hoc retrieval

Relevance judgments

Web interface used by human assessors

Query-Documents Assessment Platform /1]

This platform is designed to streamline the workflow of query-documents relevance Assessment.

List of Queries

‘Sensu uma-kain 2022

Progresu dezenvolvimentu Infraestrutura

Preparasaun ba expo Dubai

Agresaun fizika hosl PNTL

Panorama eleisaun PR 2022

Query-Documents Relevance Assessment E
Step 2 of 2 Evaluation and Submission

tatoli.tt

BOBONARO. 13 setembx 022 — Diretdr Estatistika munisipiu Bobonaro, Marti

tebes |

Inundasaun iha D

DILL 30 setembru 2022 (TATOL) -Primeiru-Ministru (PM), Taur Matan Ruak,
Query-Documents Relevance Assessment @ Relevance score ~ La relevante  Relevante naton ~ Relevante ~ Relevante tebes
tep 1 sery Description

Dit, uma-kain 2022

Topic

tatolitt
Information need

DILL 07 outubru 2022 - Jeral Estatistika (DGE. sigla portugés) ho.

- Larelevante Relevante naton Relevante Relevante tebes
Relevant documents

3l nariu Sensu Populasau.
timorpost com.

Dili - Governu Timor-Leste liuhusi Ministériu Finansas (MF). Rui Augusto G.

Foundational Resources

Four graded levels of relevance
® 0 — Non-relevant

® 1 —Marginally relevant

® 2 —Relevant

® 3 — Highly relevant

Summary of the final test collection (Labadain-Avaliador)

Description Value
Total number of topics 59
Total number of grels 5,900
Minimum number of relevant documents per query”* 11
Maximum number of relevant documents per query 99

Average number of relevant documents per query 36.76
The standard deviation of relevant documents per query  20.89

24



Exploring Large Language Models
for Relevance Judgments in Tetun

Gabriel de Jesus***, Sérgio Nunes'?
I I M S 'INESC TEC - Institute for Systems and Computer Engineering, Technology and Science, Portugal
FEUP - Faculty of Engineering, University of Porto, Portugal

Abstract
The Cranfield paradigm has served as a foundational approach for developing test collections, with
relevance judgments typically conducted by human assessors. However, the emergence of large language
. . ] 7 . models (LLMs) has introduced new possibilities for automating these tasks. This paper explores the
U S I n g th e La bad al n -Ava I I ad O r COI I eCtI O n feasibility of using LLMs to relevance particularly within the context of low-
resource languages. In our study, LLMs are employed to automate relevance judgment tasks, by providing
a series of query-document pairs in Tetun as the input text. The models are tasked with assigning
relevance scores to each pair, where these scores are then compared to those from human annotators to
evaluate the inter-annotator agreement levels. Our investigation reveals results that align closely with
those reported in studies of high-resource languages.

Few-shot prompting with four examples Keywords
Large language models, Relevance jud ts, L urce I Tetun

You are an expert assessor and you are tasked with assessing the relevance between the

input query and its corresponding document, assigning a score from 0 to 3. A score of 0 LLMS eval uated and COh en’s k agreement With hu man assessors

indicates irrelevant; 1 is marginally relevant; 2 is relevant; and 3 is highly relevant.

LLaMA370B Claude3 Haiku GPT-3.5-turbo-0125
Human 0.2634 0.2450 0.2462

Example:

query: “Kursu mestradu no p6s-graduasaun UNTL”

document: “Kursu Desportu UNTL sei realiza graduasaun dahuluk tinan ne’e”
reason: “The query is about postgraduate and master’s courses at UNTL, whereas the

document focuses on a sports course. Despite both courses in the query and document Com parlson Wlth the preVIOUS StUdIeS

being offered at UNTL, the sports course in the d is not specifically designed for
postgraduate or master’s levels. Thus, the document is only marginally relevant”. LLM Cohen’s k Score
score: 1

Bueno et al. GPT-4 0.31
Thomas et al. | GPT-4 0.26 -0.64
::::ﬁeﬁ':e{’gmm} Faggioli et al. GPT 3.5 0.26

Ours LLaMA3 70B 0.26

The query and document to be evaluated are the following:

Your response must be in JSON format with the first field is “reason”, explaining
your reasoning, and the second field is “score”.

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

Foundational Resources 25



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

Search and Retrieval



Labadain

Expe rimental setu P Effective retrieval strategies

I

Evaluation

Combined approach

~|

Baseline Compared to baseline
+ $ $ $
I I i |
I I 1 I
Evaluation
¢ ¢ t +
1 I 1 I
1 1 1 l
Basic text-cleaning Standacrq Language—sp?ciﬁc Stopword Stemming
operations ' preprocessing preprocessing removal

T

Removing apostrophes,
diactritics, and hyphens

Search and Retrieval 27



Labadain

t-test over per-query scores.

Table 20 Effectiveness of Combined Text Preprocessing Techniques in Short-Text Retrieval. Values highlighted with a green background indicate the best
score at the respective metric and cutoff. Statistical significance compared to the baseline is indicated by 1 (p < 0.05) and * (p < 0.01), based on a paired

Precision at Cutoff

MAP at Cutoff

NDCG at Cutoff

Evaluation and results s

Short-text retrieval: combined approach

DFR BM25 achieved the best performance

at cutoff up to ten (k=10) across Precision,

MAP’ and NDCG Regmve hy;:ihens
and stopwords
Remove hyphens,
apostrophes, and

Hiemstra LM performed best at higher cutoff sopverids

(k>= 20) across Precision, MAP, and NDCG. Reiove; byphets

l?est model compared to the base-
J}%%rage P gains of the
DFR BM25 improved at NDCG@10 by up to e i, e

30.35% relative to baseline.

Retrieval Strategies Model o5 o 20 @ PoT) o Py P a0 MAP NDCG

BM25 0.8169  0.7763  0.6602  0.1444  0.2568  0.3903  0.6801 0.6454

DFR BM25 08169 07763  0.6619  0.1440 02563 03901 06811 0.6468

TF-IDF 08136  0.7746  0.6458  0.1432  0.2546  0.3825  0.6739 0.6380

Dirichlet LM~ 0.7898  0.7525  0.6398  0.1209 02361 03671 06359 06174

Hiemstra LM 0.8136  0.7695  0.6669  0.1428  0.2521  0.3928  0.6670 0.6465

BM25 0.8237  0.7763  0.6644  0.1453  0.2572  0.3930  0.6866 0.6499

DFR BM25 08237  0.7763  0.6661  0.1450 0.2568  0.3929  0.6878 0.6515
Remove apostrophes TF-IDF 0.8203 07746  0.6500  0.1443 02552 0.3854  0.6808 0.6428

Dirichlet LM~ 0.7898  0.7542  0.6432  0.1301 02365 03686  0.6380 0.6206

Hiemstra LM 0.8169  0.7712  0.6712  0.1429 02520 03953 06725 0.6507

BM25 08271 0.7881  0.6856  0.1459  0.2616  0.4069  0.7143 0.6871

DFR BM25  0.8271 07881  0.6856  0.1459 02616 04070 07138 0.6873
Remove hyphens ~ TF-IDF 0.8271 07814  0.6805  0.1457 02573 04028  0.7118 0.6845

Dirichlet LM~ 0.7898  0.7576  0.6797  0.1322 02420 03860  0.6578 0.6652

Hiemstra LM 0.8339  0.7881  0.6898  0.1472 02635  0.4143 07142 0.6914

BM25 08102 0.7729  0.6695  0.1438  0.2547  0.3976  0.6693 0.6488

DFR BM25 08102 07729  0.6712  0.1439 02549 03984  0.6695 0.6503
Remove stopwords ~ TF-IDF 08102 07729  0.6686 01439 02549  0.3975  0.6691 0.6484

Dirichlet LM~ 0.8034  0.7593  0.6653  0.1317  0.2379  0.3803  0.6329 06299

Hiemstra LM 0.8203  0.7678  0.6864  0.1437  0.2521  0.4036  0.6702 0.6577

BM25 0.88811 ~ 0.8373  0.7153  0.1553  0.2796  0.4304 _ 0.7500 0.7133
Rstiiovs;  apoetics DFR BM25 088811 0.8390f 07169  0.1553 0.2804t 04313 0.7512f 0.7149
ShesandTpohens  TEIDE 0.8780  0.8322  0.7119  0.1543  0.2759  0.4273  0.7401 0.7086

Dirichlet LM~ 0.8407  0.8034  0.7068  0.1390  0.2561 04099  0.6834 0.6829

Hiemstra LM 0.8780  0.8305  0.7263  0.1524 02743 04330 0.7379 0.7147

BM25 08814  0.8237  0.7237  0.1576  0.2720  0.4356  0.7394 0.7130

DFR BM25 08847  0.8254  0.7237  0.1585 02729 04366 07416 0.7139

TF-IDF 0.8847  0.8237 07229  0.1585  0.2722 0.7126

Dirichlet LM~ 0.8508  0.8102 07220 01409 02540 i

Hiemstra LM 0.8746  0.8305 [0.7305% _ 0.1524 2720

BM25 08814 0.8220 0.1580

DFR BM25  0.8847  0.8237 07212 | 0.1589" 02735 04353 07418

TF-IDF 0.8847  0.8220 07203 0.15897 02727 04341 07417

Dirichlet LM~ 0.8508  0.8068  0.7144  0.1418 02546 04142  0.6949

Hiemstra LM 0.8746  0.8254  0.7263  0.1528 02711 04353  0.7287

BMZ5 08678 08169 07110  0.1540 0.2698 04267 _ 0.7367

DFR BM25 08712 0.8153  0.7110  0.1549  0.2695  0.4268  0.7389
and stopwords, ppmp 0.8712 0.8169  0.7102  0.1549 02701 04267  0.7389 0.8145
and apply light  pigchlet LM 0.8339  0.7932  0.7034  0.1390  0.2503  0.4056  0.6936 0.8023
geemmer Hiemstra LM 0.8576 0.8203 07229  0.1496  0.2678 04289  0.7256 0.8208
Average performance gams of the

8.72%  8.08%  9.54% 10.66%  9.40% 11.30% 10.29% 11.49%
best model compared to individual — 7.60% 7.89%  6.16%  9.75%  8.19%  6.93%  71.23%  71.45%  6.09%  8.33%  1.58%
text preprocessing technique:
2.65% 1.62% 1.08% 5.54% 3.41% 1.43% 3.35% 2.22% 1.06% 3.94% 1.38%
within the same retrieval strategy
28
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Labadain

Architecture and prototype https://search.labadain.com

The research resources were integrated \ Elisaun prezidensisl 2022  8uia |
into a working Tetun search prototype
u Eleisaun prezidensidl 2022

ONE Vigqueque halo evaluasaun ba eleisaun prezidensial 2022

'
T -
T e H e EEscmes VIQUEQUE, 27 maiu 2022 -Komisaun Nasional Eleisaun (CNE, sigla portugés) hamutu...

' Data Publikasaun: 27/05/2022

Query parsing

' Ekipa husi UE Sei Observa Eleisaun Prezidensial 2022
Answer Set wwe nan com

;:m"“mt::; Dili, Vise-Ministru Interior Antonio Armindo, Informa Ekipa husi Uniaun Europel...

Retrieval & Ranking !
2. document d28 || | Data Publiicasaun: 27/10/2021

Web Crawler

CNE-STAE Rona Perspetiva Eleisaun Prezidensial 2022

morpost (om
BAUKAU (Timor Post)- Komisaun Nasiondl Eleisaun no Sekretariadu Tékniku Adminis..,
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Zero-Shot Hybrid

Beyond Lexical Retrieval

We investigated dense retrieval under zero-shot and

hybrid strategies in out-of-distribution scenarios.

Zero-Shot and Hybrid Strategies for Tetun Ad-Hoc Text Retrieval

Gabriel de Jesus
INESC TEC / University of Porto
Porto, Portugal
gabriel jesus@inesctec pt

Sérgio Nunes
INESC TEC / University of Porto

Porto, Partugal
sergio.nunes@fe.up.pt

Abstract

models are generally trai learn-

ing approaches for representation learning, which require a labeled
dataset (i.e,, query-document pairs). Hows
els from scratch is not fes

5, particularly

under-resourced ones, due to data scarcity and computational con-

straints. As an alternative. pretrained dense retrieval models can

Settings

training such mod-

Siddharth AK Singh
IRLab / University of Amsterdam
Amsterdam, Netherlands
saksingh@uvanl

Andrew Yates
HLTCOE / Johns Hopkins University
Baltimore, Maryland, United States
andrew.yates@jhu.cdu

Procee

Concepts and Theories in Information Retrieval (ICTIR) (ICTIR
2025, Padua, ftaly. ACM, New York, NY, USA, 11 pages. hitpe:
1145/3731120.3744593

Hypothesis

Augmenting document titles with LLM-generated
summaries may improve zero-shot dense retrieval.

Search and Retrieval

Retrieval =
strategies S e [ _________________
@fQSb ' Hybrid retrieval i
orNat T ’
f"“.‘“.‘“.I“.‘““.‘ “““ S t s
i Similarity function } {Sparse refriever !
_________________________ i o

i p —

|
Query text C Doc titles ) ( Doc content )

V

Document representations
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Zero-Shot Hybrid

Document summarization
Configurations
» Approach: one-shot prompting,
with one example per LLM call.

= | |M: Claude 3 Haiku.

»  Prompt engineering: prompt
variants were iteratively refined
through qualitative assessment.

Prompt 7.4.1: Details of the LLM Prompt.

User prompt:

Provide a concise contextual description that summarizes the following Tetun document.
Do not include any additional text or generate hallucinated content. Do not respond in
bullet points, and write exactly one paragraph.

{document }

Follow this example:
Input document in Tetun:

{document_example}

Expected summary:

{summary_example}

System prompt:

You are an expert in Tetun and text understanding. Assume the document is entirely in
Tetun and respond using accurate Tetun grammar. Keep your response in Tetun, including
correct spelling, punctuation, and other linguistic aspects. Ignore incomplete sentences.

Search and Retrieval
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Zero-Shot Hybrid

Experiment and results

Baselines

Moddl P@10 MAP@I0 NDCG@10 Model performance was compared with
BM25 0.8373 0.2796 0.7347 / the DFR BM25 baseline.
DFR BM25 0.8390 0.2804 0.7356

Hiemstra LM 0.8305 0.2743 0.7245

Zero-shot retrieval: relative performance gain over baseline

o P@10 MAP@10 o NDCG@10

=50

-100

Performance Gain (%

Retrieval Configuration
I Basic [ Contextualized

Search and Retrieval
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Hybri

Zero-Shot

Experiment and results

in over baseline

rformance gai

relative pe

Hybrid basic retrieval

NDCG@E10

| sas070-

| %me0-
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%0E0-
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T
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T
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WEE'PT-
E0ST

|§|

MaP@10
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| stgo-
N ueoz-
D wzat

| mez1-

B se0e

Jwzot

w00

HOE'D

lutotT

| migo
 mzoTr]
T

51808

W T T
HETET-
WEEST-
HEEET-

T
[=] =1
—
1

s o o
T 09
(24} UleD aoueLLOpad

=20 -

—60

Dense retrieval model

B Contriever

BN ColBERTv2 W ColBERT-X

mContriever

mDPR

BN DPR
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P@10

MAP@10

NDCG@10

Baseline
DFR BM25 0.8390

0.2804

[ Contextualized hybrid retrieval (o = 1.1 and § = 0.8, top 2k results)!
1 DPR + BM25 0.6 -18.19% - 0
DPR + DFR BM25 0.6864 (-18.19%)

e r o - o y r I DPR + Hiemstra LM 0.6847 (-18.39%)

mDPR + BM25 0.7068 (-15.76%)"
mDPR + DFR BM25 0.7102 (-15.35%)*
mDPR + Hiemstra LM 0.7288 (-13.13%)"

Contriever + BM25 0.3169 (-62.23%)"

Ex pe ri m e nt a n d res u Its Contriever + DFR BM25 0.3169 (-62.23%)"

Hybr|d Contextual |Zed retneval: du al-pa ram eter tu n|ng mContriever + HiemstraLM  0.1847 (:77.99%)  0.0421 (-84.99%)  0.1967 (-73.26%)
" ColBERTV2+BM25 0.8441 (+0.61%)7  0.2862 (+2.07%)'  0.7453 (+1.32%)"

ColBERTv2+DFR BM25  0.8458 (+0.81%)'  0.2858 (+1.93%)"  0.7480 (+1.69%)'

. . CoIBERTv2 + Hiemstra LM ~ 0.8559 (+2.01%) 1 0.2923 (+4.24%) T 0.7536 (+2.45) |

ColBERTV2 + Hiemstra LM with dual ColBERT-X + BM25 0.8305(-1.01%)  0.2765(-1.39%)  0.7335 (-0.29%)

e g CoIBERT-X + DFR BM25 0.8322(-0.81%)  02779(-0.89%)  0.7308 (-0.65%)

parameters S|gn|f|cantly 0 utperformed the ColBERT-X + HiemstraLM  0.8356(:0.41%) 02807 (+0.11%)  0.7303 (-0.72%)

H H 1 Contextualized hybrid retrieval (single parameter, o = 1.1, top 2k results)

baseline » Improving MA P@ 10 by up to 1ColBERTv2 +BM25 0.8508 (+1.41%)" _ 0.2888 (+3.00%) 0.17493 (+1.86%)"

+4.24% at (p <00 5)_ ColBERTv2+DFRBM25  0.8373(-0.20%)" 02831 (+0.96%)"  0.7438 (+1.11%)"

ColBERTv2 +Hiemstra LM~ 0.8475 (+1.01%)" 02891 (+3.10%)"  0.7504 (+2.01%)'

CoIBERT-X + BM25 0.8322(-0.81%) 02771 (-1.18%)  0.7334 (-0.30%)

CoIBERT-X + DFR BM25 0.8339(-0.61%) 02771 (-1.18%)  0.7325 (-0.42%)

ColBERT-X + Hiemstra LM~ 0.8356 (-0.41%) 02790 (-0.50%)  0.7304 (-0.71%)

1 1 C lized hybrid retrieval (single parameter, § = 0.8, top 2k results)

ColBERTV2 + sparseusing a sing le [ColBERTvl ¥ BMyZS 0.84_5% (30.31%)T ﬁo.zsss (»,3.21%)T 0.17467 (+1.51%)!

parameter im prov ed M AP@ 10 by up to ColBERTv2 + DFRBM25  0.8441 (+0.61%)"  0.2856 (+1.85%)"  0.7476 (+1.63%)’

. CoIBERTv2 + Hiemstra LM~ 0.8542 (+1.81%)! 02917 (+4.03%)"  0.7530 (+2.37%)}

+4.03% when the parameter was assign ed to ColBERT-X + BM25 0.8322(-0.81%)  02775(-L03%)  0.7344 (:0.16%)

. CoIBERT-X + DFR BM25 0.8339(-0.61%) 02774 (-1.07%)  0.7327 (-0.39%)

the dense-retrieval score. CoIBERT-X + Hiemstra LM 0.8373(-0.20%) 02804 (+0.00%)  0.7305 (-0.69%)

Reciprocal Rank Fusion

CoIBERTv2 + BM25 0.7949 (-5.26%)" 02641 (-5.81%)7  0.7164 (-2.61%)"

CoIBERTv2 + DFR BM25 0.7966 (-5.05%)" 02642 (-5.78%)"  0.7166 (-2.58%)"

CoIBERTv2 +Hiemstra LM~ 0.8220 (-2.03%)' 02738 (:2.35%)7  0.7316 (-0.54%)!

CoIBERT-X + BM25 07898 (-5.86%)  02575(-8.17%)  0.6965 (-5.32%)

h . i 10.1145/3731120.3744: ColBERT-X + DFR BM25 0.7898 (-5.86%) 02577 (-8.10%)  0.6969 (-5.26%)

ttps /doi.org/10.25747 /REZX-M945 ColBERT-X + Hiemstra LM~ 0.8034 (-4.24%) 02604 (-7.13%)  0.6985 (-5.04%)

Contriever + Hiemstra LM 0.3220 (-61.62%)"
mContriever + BM25 0.1814 (-78.38%)
mContriever + DFR BM25 0.1814 (-78.38%)

0.2083 (-25.71%)
0.2061 (-26.50%)
0.2226 (-20.61%)"
0.2234 (-20.33%)"
0.2305 (-17.80%)"

0.7356

0.6161 (-16.25%)
0.6169 (-16.14%)
0.6102 (-17.05%)

0.6236 (-15.23%)"

0.6262 (-14.87%)'

0.6334 (-13.89%)"

0.0791 (-71.79%)*
0.0796 (-71.61%)"
0.0408 (-85.45%)
0.0409 (-85.41%)

0.2947 (-59.94%)"
0.2985 (-59.42%)"
0.1936 (-73.68%)
0.1938 (-73.65%)

Search and Retrieval
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Labadain-

Architecture and Prototype

https://old.labadain.com \

[J Labadain R3561

: Ita sei konversa ho Labadain
88— @ —

Importante: Hakerek Tetun uza Tetun ne'ebé Ezemplu sira oinsd husu ba Labadain:
| h nlppet ber [InkS Embeddin @ Tradutor di'ak no ho loloos sei hetan resposta ne'ebé
GOOg e Searc ho kualidade aas. Ita-nia kualidade pergunta *  Saidamak moris di'ak?
@) Amndimentu sel afeita ba kualidade resposta Oinsd bele hahd negdsiu ida ho di'ak?

— 890

OOoe Labadain pertense ba Timor News no ko'alla de'it Tetun. Labadaln sempre disponivel hodi tulun ita
[ Jeole}

QQUQW - ﬂ’; Embedding Resrankiti
L. Labadain bele (6 resposta ne’ebd ladin 100s. Haree didi'ak filafall informasaun importante sira

& Buka informasaun iha Web

\ LID —
_ — Context
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User Behavior Analysis

Data sources
Labadain Chat <—— www.labadain.com

(J Labadain R3561

Ita sei konversa ho Labadain #

Importante: Makerek Tetun uza Tetun ne'ebé Ezemplu sira oinsd husu ba Labadain:

Tradutor di'ak no ho loloos sei hetan resposta ne'ebé
*  Saida mak moris di'ak?

*  Oinsd bele hahi negésiu ida ho di'ak?

ho kualidade aas. Ita-nia kualidade pergunta
@ Awendimentu sei afeita ba kualidade resposta.

Labadain pertense ba Timor News no ko'alla de'it Tatun. Labadain sempre disponivel hodi tulun ita

Term > Kondsaur . Labadain bele 6 resposta ne’ebé ladin 100s. Haree didi"ak filafall informasaun importante wira

& Buka informasaun iha Web

www.timornews.tl

Labadain Search <— www.labadain.tl

“ Eleisaun prezidensidl 2022 m

ONE Viqueque halo evaluasaun ba eleisaun prezidensial 2022

s

VIQUEQUE, 27 maiu 2022 -Komisaun Nasional Eleisaun (CNE, sigla portugés) hamutu...
Data Publikasaun: 27/05/2022

Ekipa husi UE Sei Observa Eleisaun Prezidensial 2022
wwe e oM.

U, Vise-Ministru Interior Antonio Armindo, Informa Ekipa husi Uniaun Europel...
Data Publiicasaun: 27/10/2021

Google Search Console from Timor News

. —

= ‘ Google Search Console Q, Inspect any URL in "timornews.1l"
#  timornews.tl - Insights
A Overview | Last 28 days ~ ]
Q Insights [0
/9 RO Queries leading to your site @
Q,  URL inspection Top Trending up Trending down
- Indexing timor news
I Pages
notisia timor leste
T8 sitemaps
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Bigram Words

Percentage of Total Session

Behavior Analysis

g i 0o =14 gl i
timor laste (timor |este)
D TOR [PIEoae QIvE

ma glod g

1
HEL G
saida maka (what is)
ita nia (yaurfour) 4

salda mak (what is)* 4
oinsa atu (how to) 4

ita bele (you/we can) 1
mak hanesan (such as) 4
atu halo {to do) 4
esplika tok (please explain) 4
sira iha {they exist/in) 4

500

1000 1500 2000 2500 3000

0
Frequency
30.0% 4
25.0%: 4
20.0%: 4
15.0% 4
10.0% 4
5.0%:
0.0% T T T T T T r
<1 1-5 6-10 11-15 16-30 31-60 a0+
Time Spent in Each Session (in Minutes)
h ://dl.acm.or i 10.1145/3731120.3744

Total Number of Unique Users

N
S

Total Number of Users and Unigue Users

Gabriel de Jesus
INESC TEC / University of Porto
Porto, Portugal
gabriel jesus@inesctec.pt

Abstract

Insights into LLM-Based Conversational Search:
A Study of Tetun-Speaking Users’ Search Behavior

Sérgio Nunes
INESC TEC / University of Porto
Porto, Portugal
sergio.nunes@fe.up.pt

1 Introduction

M

ge language
assistants have transformed search experiences into more natural

and context-aware dialogues that resemble human conversation.

However, limited access to interaction log data hinders a deeper

understanding of their real-world usage. To address this gap, we an-

alyzed 16,952 prompt logs from 904 unique users of Labadain Chat,
an LLM-based conversational assistant designed for Tetun speakers,
in user search behavi ndintent

pat
Our findings show that most users (29.87%) spent between one and

five minutes per session, with an average of 43 unique daily users.

jority (93. iple prompts per session, with
an average session duration of 16.9 minutes. Most users (95.22%)
were based in Timor-Leste, with education and science (28.75%)

@
E

a
E

&
S

c search refers o user-friendly dialogues between
‘humans and machines, whether spoken or written, aimed at satisfy-
ing information needs [3, 4, 21, 29). With the advent of LLM-based
conversational assistants, such as OpenAl's ChatGPT,! Google's
Gemini, Anthropic’s Claude,” and similar Al tools, such dialogues
have become more natural and context-aware, closely resembling
human conversation. These systems’ ability to process unstruc-
tured language, handle complex queries, and support multi-turn
interactions has made search more seamless and intuitive.

these demand a deeper understand
ing of user behavior, providing deeper insights into search behav-
or, engagement, and intent. These insights are crucial for refining
LLM-based conversational systems to provide more personalized

o fenmimts== | Topice L. Chat L.Search Timor News

Education/Science 28.75% 16.75% 11.25%

Health 28.00% 16.50% 12.25%

Social/Culture 13.75% 11.75% 3.25%

Research/Academia 6.75% 4.00% 3.75%

Politic/Government 2.50% 6.00%

Job vacancy 0.00% .50% [7:25%]

TE R LA I IS LIS T RLT LI IiiiiEs Economy/Finance 1.00% |6.75%| 2.75%
5555288882538 2852888387 Agriculture/Environment  6.50% 2.00% 1.75%
Law/Justice 0.75% 3.75% 1.75%

e Ui Language/Translation 2.00% 4.25% 1.50%

Computer science 3.75% 3.00% 1.25%

Personal 0.50% 2.50% 3.25%

Porn 0.00% 0.25% 2.00%

Sport 0.75% 1.00% 0.50%

S e Holiday/Travel 0.25% 0.50% 0.75%

— e Entertainment 0.00% 0.50% 0.75%

0 2 4 & & 1o 12 14 1o 18 20 22 =z« Other 4.75% 15.75% 40.00%

Hour of the Day

Conversational Al
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Labadain LIX-

= Labadain LIX-R361

- Text Translation Agent .

TaSk—SpeCIfIC agents § News Generator Agent -, .

Spelling Correction Agent

>

Ita sei konversa ho Labadain

Letter Writer Agent

_Start_ - Classifier Agent -—*  Router Email Writer Agent End
&
Non Tetun Query Agent I
Inappropriate Query Agent e /
. A i
. ™ System Prompt Request Agent - :
b i
™ |
™ Yes ’
T Search? === » Search + General Agent
toal
4

Mo

https://mwww.labadain.com

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

Prompt Engineering

Agents are instructed to act as
Tetun linguists and all
responses must be in Tetun,
except for translation tasks.

Each agent receives explicit
instructions, examples of Tetun
official, and a curated lexical list.

Model Assignment

Gemini 2.5 Pro: classifier, translation, news, spelling, email, and

letter agents.

Prompt 4.1: Details of the General Agent Prompt.

You are Labadain, a Tetun linguist expert and helpful
assistant. Your task is to assist the user with their request
in Tetun, providing clear and accurate information.
Assume the gquestion is in Tetun and respond using
accurate Tetun grammar.

The output must follow these examples of accurate official
Tetun writing:
{tetun_official_example}

To improve Tetun accuracy, follow the rules for converting
Portuguese-derived characters into Tetun below:
{pt_loanwords_tetun_rules}

Incorporate the provided vocabulary pairs to improve your
Tetun orthography:
{vocabulary_enrich_list}

Q Gemini 2.5 Flash: search decision and general agents.

a Claude 3 Haiku: exception-handling agents.

General-agent memory

Only the most recent turn is retained (k=1) to control operational cost.

Linguistic Resources

Official Tetun examples: Guide standard
spelling, diacritics, and hyphenation.

Portuguese-to-Tetun rules: INL
e transformation rules support the correct
use of Portuguese loanwords in Tetun.

Curated lexical recourses: Provides
€@ ords that LLMs often fail to infer
through generalization.

Examples

Q Tetun la’és de’it lian, ne’e ami-nia
identidade (Tetun is more than just a
language, it’s our identity)

@nhoi -lh=1l-ch-x-30— aun

e rice / arroz / etu - milk / leite / susubeen
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Labadain LIX-

USER STUDY DESIGN

8,000+ 60

Query-log entries Curated queries

J

Native Tetun-speaking annotators

Query Categories

20 fact-checking =~ 20 multi-turn 20 ambiguous

Responses from Labadain Chat (LBC),
ﬂ Labadain Old (LBO), and ChatGPT (CGPT)
were pre-compiled and anonymized.

Q Two annotators reviewed each query.

Q Measures: binary task success and 1-5
user satisfaction.

EVALUATION AND RESULTS

Labadain Chat outperformed both Labadain

Old and ChatGPT across all

Overall task success
Labadain Chat

Labadain Qld
cracet [N

Overall user satisfaction
Labadain Chat

Labadain Old

cracrr |

Performance by query type

query types.

91%

Cohen’s k=0.67
53%

4.30
Cohen’s

weighted k=0.75
2.83

Task Success Rate

User Satisfaction

Query Type
LBC LBO CGPT

LBC LBO CGPT

Fact-seeking 95% 73% 48%

460 335 260

Multi-tumn 88% 65% 58%

4.05 275 280

Ambiguous  90% 58% 53%

4.25 310 3.10

Conversational Al
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Conclusion

Labadain
Tetun language

Labadain-30k+

= Labadain-Avaliador
= Datasets Labadain-Stopwords Software @ Labadain Crawler
LabadainLog-17k+
Labadain-ZSRuns

LabadainLog-60

Labadain-Stemmer
- Labadain Search
r-_l' Algorithms Tetun Tokenizer E Prototypes °

and tools Tetun LID @ Labadain Chat

Conclusion & Future Work 43



Ongoing Research

Labadain-HealthAl

. 0-0-0
" E Duration Funded by

The Asia Foundation 12 months TAF Timor-Leste

To develop a safe and culturally appropriate general-purpose
conversational Al system that enable access to healthcare Medical terminology in Tetun
information in the Tetun language.

Q)
|B|

Expected outcomes

Tetun healthcare text corpus

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

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

@ Build partnerships with universities and local communities.

03 Encourage open collaboration and data sharing.

Conclusion & Future Work 45
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Labadain: Resources and Applications
for Tetun Language Technology

Gabriel de Jesus

The University of Melbourne
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