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Abstract

LLMTrad-IBE is a research initiative within the AI-TraLow coordinated project that focuses on developing and
evaluating Large Language Models (LLMs) for the translation of low-resource Romance languages of the Iberian
Peninsula, specifically Asturian, Aragonese, Aranese and Eonavian. The project focuses on specializing decoder-
only architectures for these specific varieties to overcome the performance limitations of general-purpose models.
Key research areas include the creation of high-quality evaluation benchmarks (FLORES+ and NTREX), the
development of enhanced linguistic resources such as expanded Apertium dictionaries, and the implementation of
knowledge distillation to ensure model efficiency. By comparing distilled decoder-only models against traditional
encoder-decoder architectures, LLMTrad-IBE seeks to identify the most effective strategies for preserving the
digital viability of low-resource Iberian languages. The project follows an Open Science paradigm, ensuring all
models and tools are released under permissive licenses.
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1. Project information

« Title: LLMTrad-IBE: Large Language Models for translating Low-Resource Languages of the Iberian
Peninsula (subproject of Al-TraLow: Al-Driven Translation for Low-Resource Languages and Cultures.

+ Founding institution: MCIU/ AEI/ 10.13039/ 501100011033/ FEDER, UE.

+ Reference: PID2024-1581570B-C33

« Participating institutions: Universitat Oberta de Catalunya (coordinator of the subproject); Universidad
de Oviedo; Universitat Autonoma de Barcelona; Universidad de Zaragoza

+ Duration: 3 years (2025-2028)

2. Introduction

The LLMTrad-IBE project represents a strategic evolution in the development of machine translation
(MT) systems for low-resource languages. This initiative is the direct successor to the TAN-IBE project
(Neural Machine Translation for the Romance Languages of the Iberian Peninsula) [1], which successfully
established a foundation for these languages using Neural Machine Translation (NMT) architectures.
While TAN-IBE focused on the capabilities of encoder-decoder neural models, the current technolog-
ical landscape has been fundamentally reshaped by the emergence of Large Language Models (LLMs).
LLMTrad-IBE marks a significant paradigm shift, transitioning from traditional NMT approaches to
the exploration and adaptation of decoder-only LLM architectures. This transition is motivated by the
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hypothesis that the few-shot learning capabilities and the vast linguistic knowledge encoded in LLMs
can further bridge the gap for languages where parallel data is extremely scarce.

As a subproject within the AI-TraLow coordinated framework, LLMTrad-IBE focuses specifically on
four Romance varieties: Asturian, Aragonese, Aranese and Eonavian. These languages face a critical
digital divide due to their limited representation in the training datasets of general-purpose models.
The project emphasizes a strong synergy with the other subprojects within Al-TraLow; while all three
share similar overarching goals regarding low-resource machine translation, they strategically focus
on different language families. Specifically, the University of Alicante (UA) leads the research on
Mayan languages, and the Barcelona Supercomputing Center (BSC) focuses on languages of migrant
communities in vulnerable situations. This coordinated structure allows for a cross-fertilization of
methodologies and tools while ensuring specialized treatment for each linguistic group. Within this
framework, LLMTrad-IBE aims to develop linguistic resources (such as monolingual, comparable and
parallel corpora, and dictionaries), to fine-tune LLMs for translation for these languages.

2.1. Languages of the Project

The LLMTrad-IBE subproject focuses on four Romance varieties of the Iberian Peninsula that share a
common trait: they are highly under-resourced in the digital sphere and face significant challenges
regarding standardization and official recognition.

« Asturian: Spoken in the Principality of Asturias, it belongs to the Astur-Leonese linguistic group. It
is estimated to have 100,000 native speakers and 450,000 second-language speakers. Although it lacks
official status, it is protected under regional statutes and regulated by the Academy of the Asturian
Language (ALLA). For MT purposes, the project focuses on the standard variety, a variety with a
well-defined grammar and orthography but still suffering from a lack of large-scale parallel corpora.

+ Aragonese: This language is the sole modern survivor of medieval Navarro-Aragonese that remains
distinct from Spanish. It is currently spoken by approximately 12,000 people in the northern valleys
of Aragon (Pyrenees). Aragonese is characterized by high dialectal fragmentation, but a significant
added challenge for NLP is the historical diversity of competing orthographic standards. Although
various systems have coexisted for decades, a new unified orthography was recently approved by
the Academia Aragonesa de la Lengua. While this standard is expected to become the official and
most widely used norm, it still coexists with previous ones, requiring LLMs to be robust enough to
handle orthographic variation in existing digital texts. The project aims to consolidate resources for
this variety, which has historically been relegated to oral contexts.

+ Aranese: A standardized variety of Pyrenean Gascon (Occitan), Aranese is spoken in the Val d’Aran
by a small community of approximately 5,000 to 7,000 habitual speakers (within a population of
about 10,000 inhabitants). Despite this reduced number of speakers, its linguistic vitality and strategic
importance are remarkable, as it is currently the only variety of the Occitan language—which has an
estimated total of 500,000 to 600,000 speakers across southern France and parts of Italy—to enjoy full
official status. Since 2010, it has been the third official language of Catalonia. This official recognition
has fostered the creation of administrative, legal, and educational resources, providing a high-quality
foundation for translation tasks that can potentially benefit the broader Occitan-speaking domain
through cross-lingual transfer.

« Eonavian: Spoken in the westernmost area of Asturias, between the Eo and Navia rivers, Eonavian
is a set of varieties traditionally classified within the Galician-Portuguese domain but exhibiting a
strong transitional character toward Astur-Leonese. This dialect continuum status makes Eonavian
a particularly interesting case for studying cross-lingual transfer in LLMs. Crucially, Eonavian is
regulated by the Academy of the Asturian Language (ALLA), which has led notable efforts toward
its standardization and the creation of formal linguistic and educational resources. Despite the
political-linguistic debates regarding its classification, these institutional efforts provide a structured
orthographic and grammatical framework that is essential for developing consistent training datasets
and language identification tools.



3. Goals

The primary goal of the LLMTrad-IBE subproject is to advance the development of Machine Translation
(MT) systems for low-resource Romance languages of the Iberian Peninsula by leveraging the capabilities
of decoder-only Large Language Models (LLMs). This general objective is subdivided into the following
specific objectives:

1. Development of specialized linguistic resources: To compile and curate high-quality monolin-
gual, comparable, and parallel corpora for Asturian, Aragonese, Aranese and Eonavian, ensuring a
solid foundation for model adaptation.

2. Enlargement of lexical resources: To automatically expand and refine existing Apertium dic-
tionaries (both monolingual and transfer) to compensate for the scarcity of parallel data in these
language pairs.

3. LLM adaptation for low-resource Romance languages: To research and implement fine-tuning
strategies and in-context learning techniques that incorporate explicit linguistic information into
LLMs to improve translation accuracy.

4. Knowledge distillation and efficiency: To develop compact and efficient translation models
through knowledge distillation, enabling the deployment of high-quality systems in standard com-
puting environments.

5. Comprehensive evaluation and benchmarking: To create and release new evaluation bench-
marks (based on FLORES+ and NTREX) and conduct a rigorous comparison between distilled
decoder-only models and traditional encoder-decoder architectures.

6. Promotion of Digital Inclusion: To ensure the digital survival of these low resource languages by
releasing all resulting models, tools, and datasets under open-source licenses.

4. Methodology and work packages

The project’s methodology is based on a three-phase iterative cycle that will be executed twice over
the three-year duration. This iterative approach allows for the continuous refinement of models as
new data and techniques become available. These phases include: (i) data compilation and curation, (ii)
research into LLM training and fine-tuning, and (iii) the release and evaluation of high-performance
models.

4.1. Iterative Development Cycle

In the first phase, the focus is on the acquisition of high-quality resources, ranging from document
scanning and OCR to targeted web crawling. A key innovation in this stage, implemented in a different
subproject, is the development of automated mechanisms to detect and filter machine-generated or
synthetically translated content, ensuring the integrity of the training sets.

The second phase is dedicated to the core research of LLM adaptation. We explore both in-context
learning (ICL) and fine-tuning strategies, specifically investigating how to integrate symbolic knowl-
edge—such as dictionaries and grammatical rules—into neural architectures. Finally, the third phase
involves the human and automatic evaluation of the resulting systems to ensure they meet the quality
standards required for public release.

4.2. Work Packages and Subproject Tasks

The subproject LLMTrad-IBE is integrated into the global work plan through the following Work
Packages’:

'Please, note that the numbering refers to the WP in the coordinated project, and not all of them apply to our subproject.



4.2.1. WP1. Data Acquisition and Curation

In this WP we will the hybridization of rule-based and neural approaches, focusing on exploiting
underutilized resources such as components from existing Apertium rule-based MT systems. Apertium
has demonstrated to be very useful for the creation of synthetic and parallel corpora [2]. To that end,
we plan to automatically enlarge the monolingual and transfer dictionaries of Apertium using existing
lexical resources and monolingual corpora. The generated corpora will be used for the fine-tuning of
our Large Language Models (LLMs) for translation. Furthermore, we will develop methods to integrate
monolingual dictionaries and grammar books directly into LLM prompts and fine-tuning processes.

Data acquisition will involve the crawling and language identification of documents from the Internet.
We will collect web-based documents and create algorithms for efficient crawling; since many of the
targeted languages lack existing tools for automatic language identification, we will develop specialized
language identification tools as required to address this gap.

Regarding evaluation, we plan to create new versions of the FLORES+ [3] evaluation datasets for
Aragonese, Aranese, and Eonavian, by asking professional translators to translate the English version
from scratch. This approach aims to eliminate the biases introduced by relying on machine translation,
ensuring higher quality and linguistic accuracy. Similarly, we aim to create the NTREX dataset® [4]
for the same languages, as well as for Asturian. While the aforementioned datasets are segment-level,
LLMs are capable of effectively handling larger contexts; to address this, we plan to develop evaluation
datasets at the paragraph level for the same languages. These outcomes will support the integration of
these languages into multilingual experiments, significantly advancing research on LLMs for translation
both into and from these languages.

4.2.2. WP2. Leveraging Linguistic Information in LLMs

This Work Package explores the hybridization of rule-based and neural approaches to overcome the
limitations of data-scarce scenarios. We focus on exploiting underutilized resources, such as components
from existing Apertium rule-based MT systems improved in WP1, and developing methods to integrate
both structured and unstructured linguistic information directly into LLM workflows.

Regarding structured linguistic information, we focus on the systematic integration of bilingual
dictionaries and transfer rules. These resources provide precise lexical and morphological guidance that
LLMs often lack for low-resource languages. Furthermore, this structured data serves as a foundation
for the generation of high-quality synthetic data; by leveraging rule-based engines to produce diverse
and grammatically correct sentence pairs, we can significantly augment the available training and
fine-tuning sets.

In parallel, we investigate the use of unstructured linguistic information, such as descriptive grammar
books and language learning materials. Unlike rigid dictionaries, these resources contain rich, prose-
based explanations of syntax and usage. We develop advanced prompting techniques and fine-tuning
strategies to "teach" the model these linguistic constraints, effectively providing the LLM with a
pedagogical context that enhances its translation reasoning. By combining these diverse knowledge
sources, WP2 aims to create a more robust and linguistically grounded translation framework for the
Romance languages of the Iberian Peninsula.

4.2.3. WP4. Strategies for Training and Adapting LLMs

This Work Package focuses on developing scalable, resource-efficient, and ethically robust solutions for
low-resource machine translation. A key priority is the exploration of knowledge distillation, where
the capabilities of massive LLMs are transferred into more compact and efficient architectures—such as
distilled decoder-only or specialized encoder-decoder models—capable of running on standard hardware.
To complement this, the WP is structured around the following specialized tasks:

*https://github.com/MicrosoftTranslator/NTREX
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+ Strategies for enriching LLMs with synthetic corpora. In order to augment the training data
for data-scarce languages, we plan to generate synthetic parallel corpora through backtranslation,
that is, obtaining synthetic parallel data where the target part is of good quality, by using an initial
MT engine to translate monolingual text in the low-resource language into the target language. The
initial systems used to create these synthetic datasets may be small encoder-decoder engines or
existing legacy rule-based MT systems, such as Apertium. Currently, Apertium systems are available
for: Spanish — Asturian, Aragonese <+ Spanish, Aragonese <> Catalan, Aranese <> Spanish, and
Aranese <> Catalan. For the Asturian — Spanish direction, where Apertium is unavailable, we will
use the best-performing neural MT system developed in the TAN-IBE project. Whenever possible,
back-translated corpora will be utilized [5, 6, 7], alongside the compiled parallel corpora.

+ Detecting and mitigating gender bias in MT with LLMs. Ensuring fairness is a core objective.
We will use benchmarks and datasets, such as WinoMT [8], containing sentences with ambiguous or
explicit gender contexts to assess bias in translations. To identify both explicit and subtle gender biases
and to mitigate them, we will incorporate techniques from [9] and explore a variety of approaches.

« Evaluation of LLMs fine-tuning strategies. Several strategies for fine-tuning LLMs have emerged
in recent years, including parameter-efficient fine-tuning [10, 11, 12], instruction tuning [13], and
representation fine-tuning [14]. In this task, we aim to evaluate all these strategies, as well as any new
techniques that may emerge, to determine which is most suitable for adapting LLMs to the specific
linguistic constraints of low-resource languages. The evaluation will rely on standard automatic
metrics (such as BLEU, chrF, and COMET [15]) to ensure a rigorous comparison of performance
across different fine-tuning paradigms.

4.2.4. WP5. Building Models for the Iberian Romance Languages

This is the core application package for the subproject, where the methodologies and linguistic resources
developed in previous WPs are applied to create the final translation models. In this WP, we will develop
Large Language Models (LLMs) for translating the targeted Iberian Romance languages, applying the
lessons learnt regarding data curation and hybrid architectures. The work is structured to determine
whether fine-tuning encoder-decoder systems or specialized LLMs is more effective for these specific
linguistic varieties, guiding future resource allocation. The main tasks of this WP are:

+ Training and release of LLMs for low-resource languages of the Iberian Peninsula. In this task,
we will build MT systems based on LLMs for Asturian, Aragonese, Aranese, and Eonavian, utilizing
the curated resources and synthetic corpora previously developed. This task will be executed multiple
times throughout the project, with each iteration showcasing the advancements and technologies
developed up to that point, ensuring a continuous release of improved models to the community.

+ Qualitative evaluation of LLM translations. We plan to automatically evaluate all the MT systems
developed in the project by focusing on the specific characteristics of the translations they produce.
Specifically, we will assess lexical diversity using metrics such as TTR and MTLD [16], literalness
based on monotonicity and word alignment [17], and the degree of interference from the source
language by using perplexity on language models trained on part-of-speech sequences [18].

« Evaluation and comparison of encoder-decoder models and LLMs for translation. Human
evaluation is crucial to understand error typologies, despite its complexity and potential for low
inter-annotator agreement [19]. In this task, we will conduct a rigorous comparison between dis-
tilled decoder-only models and traditional architectures. We will follow an evaluation methodology
grounded in explicit error analysis [20], based on the Multidimensional Quality Metrics (MQM)
framework [21]. This qualitative approach will allow us to identify the strengths and weaknesses of
LLMs versus traditional NMT in the context of the Iberian Romance languages.

5. Project Deliverables and Resources

The LLMTrad-IBE subproject is committed to the generation of tangible and open-access resources.
Following the work plan, the following deliverables will be developed and released:



« Corpora and Lexical Resources (WP1 & WP2):

Specialized language identification tools for the targeted Iberian varieties.

Automatically expanded monolingual and transfer dictionaries for the Apertium platform.

— New versions of the FLORES+ and NTREX evaluation datasets for Aragonese, Aranese, and
Eonavian, translated from scratch by professional translators.

Evaluation datasets at the paragraph level to assess long-context handling in LLMs.

High-quality parallel and synthetic corpora generated through back-translation and rule-based
hybridization.

« Models and Optimization (WP4 & WP5):

— Specialized Large Language Models (LLMs) fine-tuned for Asturian, Aragonese, Aranese, and
Eonavian.

— Distilled, compact decoder-only models and specialized encoder-decoder architectures optimized
for standard computing environments.

— Documentation on the effectiveness of different fine-tuning strategies (PEFT, Instruction Tuning,
ReFT) for low-resource Romance languages.

« Evaluation and Quality Metrics (WP4 & WP5):
— Benchmarks for detecting and mitigating gender bias in translation (based on WinoMT).

— A comprehensive qualitative evaluation framework based on MQM (Multidimensional Quality
Metrics) for error typology analysis.

— Scripts and tools for the automatic assessment of translation quality, including lexical diversity
(TTR, MTLD), literalness, and source language interference.

All the aforementioned resources will be made available under permissive open-source licenses
through the project’s official GitHub repositories and the LLMTrad-IBE portal:

« Github repository of the AlTraLow project’
« Github repository of the LLMTrad-IBE project*

6. Conclusions

The LLMTrad-IBE project establishes a comprehensive roadmap for integrating low-resource Romance
languages into the current era of Large Language Models. By transitioning from the foundations laid by
the TAN-IBE project to state-of-the-art decoder-only architectures, this initiative addresses the critical
digital gap that threatens the linguistic diversity of the Iberian Peninsula.

Our approach combines the generative power of LLMs with the structural precision of rule-based
systems like Apertium, demonstrating that hybridization is the most viable path forward in data-scarce
scenarios. The development of high-quality, human-translated benchmarks such as FLORES+ and
NTREX from scratch is essential to ensure that progress in machine translation is measured with
accuracy and without the inherent biases of existing automated systems. Furthermore, the exploration
of knowledge distillation ensures that the resulting technology remains accessible and sustainable,
allowing low-resource language communities to deploy efficient models on standard hardware.

Ultimately, LLMTrad-IBE is firmly committed to the principles of Open Science. By releasing all
models, curated corpora, and expanded lexical resources under permissive licenses, we aim to provide
the scientific community and local linguistic institutions with the necessary tools to ensure that Asturian,
Aragonese, Aranese and Eonavian are not only preserved but also digitally competitive in the global
landscape of artificial intelligence.

The project has a duration of 3 years and has started on September 2025.

*https://transducens.github.io/ai-tralow/
*https://limtrad-ibe.github.io/
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