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Abstract. Tetun is one of Timor-Leste’s official languages alongside
Portuguese. It is a low-resource language with over 932,000 speakers
that started developing when Timor-Leste restored its independence in
2002. Newspapers mainly use Tetun and more than ten national online
news websites actively broadcast news in Tetun every day. However,
since information retrieval-based solutions for Tetun do not exist, finding
Tetun information on the internet and digital platforms is challenging.
This work aims to investigate and develop solutions that can enable the
application of information retrieval techniques to develop search solutions
for Tetun using Tetun INL and focus on the ad-hoc text retrieval task.
As a result, we expect to have effective search solutions for Tetun and
contribute to the innovation in information retrieval for low-resource lan-
guages, including making Tetun datasets available for future researchers.

Keywords: Information retrieval - Tetun + Search + Ad-hoc retrieval -
Low-resource language

1 Introduction and Motivation

Information retrieval (IR) deals with finding documents of unstructured nature
that satisfy an information need from within large collections [1]. In the ad-hoc
retrieval task, users typically formulate information needs as a query using nat-
ural language text and execute it through search. Then, the retrieval system
retrieves documents that are relevant to the given query from large textual doc-
ument collections and returns them to the user in an ordered list. One important
IR application is keyword-based web search, as showcased by the Google search
engine. Since specific information retrieval-based approaches for Tetun do not
exist, finding documents that satisfy an information need written in Tetun is
challenging.

Tetun is the language spoken in Timor-Leste. Timor-Leste is a multilingual
country with two official languages, Tetun and Portuguese, two working lan-
guages, Indonesian and English [5], and more than 30 dialects [6]. Tetun is a
dialect that was previously used as a trade language before Timor-Leste restored
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its independence and became a new sovereign state on 20 May 2002. In 2002,
the Government of Timor-Leste designated Tetun as one of its official languages
and since then, it has become a dominant language in public life.

There are two major varieties of Tetun: Tetun Dili (referred to as Tetun) and
Tetun Terik [2]. Tetun Dili comprises Tetun INL and Tetun DIT. Tetun Terik
is one of Timor-Leste’s dialects. Tetun INL is Tetun for which the government
of Timor-Leste produced standard orthography through the Instituto Nacional
de Linguisticas (INL) [3]. Tetun INL has become the official Tetun dialect being
used in the education system, official publications, and media [4]. Tetun DIT
is produced by the linguists at Dili Institute of Technology (DIT) with a few
standard difference with the Tetun INL in writing structures [2], such as Tetun
INL uses “0” and “II”, while Tetun DIT uses “nh” and “lh”, e.g., millaun (Tetun
INL), milhaun (Tetun DIT).

By the 2015 census, the population of Timor-Leste was 1.17 million and
the proportion of Tetun speakers was 79.04%, alongside Portuguese (2.56%),
Indonesian (2.02%), and English (1.04%) [6]. Most of the Tetun verbs, nouns,
and adjectives are Portuguese loanwords and Tetun shows much more influence
from Portuguese noted in media [7-9]. Consequently, Tetun is still widely varied
in writing mainly influenced by Portuguese and Indonesian.

To tackle the aforementioned problem, this work aims to develop search solu-
tions for Tetun using Tetun INL and focus on the ad-hoc text retrieval task,
including developing a text corpus and a test collection for evaluation. Since
online news has played a crucial role in promoting Tetun in the last five years,
from 2017 to 2022, we will use Timor News [10] as our case study. Timor News
will be used to showcase Tetun search solutions to further evaluate the algo-
rithms’ performance and retrieval effectiveness. Timor News broadcasts national
and international news only in Tetun INL and has over 4,000 news articles regis-
tered in the database. The portal is accessed by visitors from around the globe,
with a total of 1,500 visitors on average per day, and as it was founded by the
author of this paper [11], we have full access to the platform. The remainder
of this paper is organized as follows. Section2 presents the related work. We
describe our main research questions in Sect. 3. Then, Sects. 4 and 5 present the
research methodology and the specific research issues. Finally, Sect. 6 closes with
a final remark.

2 Related Work

Low-resource languages (LRLs) can be understood as the languages that are less
studied, less computerized, low density [12,13], that lack text corpora, or reduced
accessibility [14]. Developing information retrieval tools for a LRL requires cor-
pora, specific techniques and algorithms, and test collections. For the text cor-
pora construction, Artetxe et al. [15] built a Basque corpus comprising 12.5 M
documents and 423 M tokens employing tailored crawling and reported that it
could be an effective alternative to obtain high-quality data for LRLs. Linder
et al. [16] developed SwissCrawl, a Swiss German corpus composed of over half
one million sentences, by crawling the web using a tool they developed.
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Dovbnia and Wréblewska [17] developed a language identification (LID)
model experimented with three Celtic language variations comprising 9,969 sen-
tences corpus and reported that using n-gram characters as input enables build-
ing a robust LID model for LRLs in supervised and semi-supervised settings.
Ferilli [18] described that term and document frequency (TDF) could be used
to identify stopwords from a small number of corpora and stated that it out-
performed the classic term frequency (TF) [19-21] and the normalized inverse
document frequency (NIDF) from Lo et al. [22]. Tukeyev et al. [23] developed a
Turkic stemmer using stopwords, affixes, and root lists and reported a ratio of
97% in the experiment tested with 1,000 Turkic words.

Chavula and Suleman [24] built a test collection for Chichewa, Citumbuka, and
Cinyanja, where the topics formulation and relevance assessment of the document-
query pairs were conducted by five external assessors. Esmaili et al. [25] built a
test collection for Sorani Kurdish and Aleahmad et al. [26] created the Hamshahri
test collection for Persian. The relevance of the query-document pairs for the first
test collection was judged by the native Sorani speakers, and Persian students
collaborated in the latter.

There are several search engines for low-resource languages, as showcased in
the works for Bantu languages. Holy et al. [27] developed a search engine for nine
Bantu languages that enable users to search using multilingual queries. Malumba
et al. [28] developed a search engine for isiZulu and a search engine for IsiXhosa
was developed by Kyeyune [29]. All these search engines were developed using
a similar infrastructure - crawling the documents from the web using focused
crawling [30], identifying documents using a language identification model, and
indexing, retrieval, and ranking using the Solr platform.

3 Research Questions

This research will be focused on developing solutions for ad-hoc text retrieval
for Tetun and our main research questions (RQs) are the following.

RQ1—What retrieval strategies provide the most effective solutions for Tetun
text-based search? Different retrieval strategies for the ad-hoc retrieval task
have been studied, from the classical probabilistic-based [31] to neural-based
approaches [32,33]. Considering the language diversity and the fact that Tetun
is a low-resource language, this question extends our knowledge to investigate
the works in ad-hoc information retrieval on low-resource languages which can
be used to support in developing text retrieval solutions for Tetun search.

RQ2—Do query processing operations improve the text retrieval effectiveness in
Tetun INL? Tetun INL words contain accented letters (4, é, {, 6, i, n), apos-
trophes (*), and hyphens (for mono-semantic). Moreover, a multilingual environ-
ment influences Tetun in writing. This research question intends to investigate
how applying query and document preprocessing operations, such as normaliz-
ing the accented letters, removing stopwords, and stemming, can improve text
retrieval effectiveness in Tetun text search.
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RQ3— What impact does the Tetun variant used in Tetun INL has on the text
retrieval effectiveness in Tetun text search? Since Tetun is still widely varied
in writing, this research question aims to investigate whether properly written
Tetun INL documents improve text retrieval effectiveness.

4 Research Methodology

The proposed steps for the research are described as follows. We will start by
crawling the World Wide Web to collect documents and store them in a repos-
itory. Documents are preprocessed to remove unnecessary elements, apply the
LID model to extract Tetun texts from the collections, and then build a text
corpus for Tetun. Three individuals with proficiency in Tetun will be hired to
evaluate the corpus quality using a similar approach to Artetxe et al. [15].

Documents and topics will be characterized according to TREC guidelines,
where some topics will be extracted from search query logs of Timor News, and
the team members will formulate the others. A TREC-style approach, based on
the Cranfield approach [34], will be employed to build a test collection for evalua-
tion. The open-source platforms for IR research, such as Solr, Elasticsearch, and
Terrier IR, will be used to index and rank documents for each query and then
create a pool of documents to judge their relevance. Five Tetun native speakers
will be hired to conduct the relevance judgments.

After a corpus and a test collection are built, we will conduct experiments
using the topics and documents developed to respond to the research questions
outlined in Sect. 3. The most effective retrieval strategy for Tetun will be show-
cased in a search prototype using Timor News as a case study to further evaluate
the algorithms’ performance.

5 Specific Research Issue

Lin [35] stated that neural-based models had shown substantial improvements
over traditional methods, even in the low-resource languages, referring to the
work of Yang et al. [36]. However, the result reported by Yang et al. [36] was
still quite far (0.3152 AP) from the best-known result on Robust04 (0.3686 AP).
Therefore, since Tetun is a newly developed and LRL, we intend to discuss the
gap between traditional and neural-based approaches in ad-hoc retrieval in our
research context to get insightful feedback. So the question would be: is it possible
to do transfer learning or create a multilingual aligned model from high-resource
languages like English or partially similar languages like Portuguese?

6 Final Remark

This paper presents the idea of developing search solutions for Tetun which
includes main research questions, methodologies to be adopted, and the specific
research issues to be discussed. As a continuation of the work, we will follow the
steps outlined in Sect. 4 to respond the research questions in Sect. 3.
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