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Abstract
Works regarding language variation in Natural Language Processing (NLP) are scarce and often focus on languages
for which data is easily available, such as English. Thus, no works have dealt with the automatic processing of
linguistic variability in Basque, and the few works that exist on variability in NLP have focused on the linguistic
theory or feature theoretical characterization. In this context, the objective of this thesis will be to explore the
effect of language variability via automatic techniques using Large Language Models (LLM) in Basque. In order to
do so, we will generate the first datasets with manually annotated linguistic variability in Basque, data that will
serve as a base for the development of Basque variability-aware NLP systems. Prior to this, a careful linguistic
analysis of Basque language variability will first be carried out. Additionally, to overcome the limitations of data
scarcity, data collection and augmentation methods will be worked on, thus reducing the time, effort and cost
that collecting and generating data involves. Finally, specific NLP tasks such as Question-Answering (QA) and
Natural Language Inference (NLI) will be evaluated in terms of variability awareness, and the improvement of
those tasks when variation is present will be investigated with the aim of developing robust variability-aware
NLP systems in Basque.
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1. Reason for the Proposed Research

Linguistic variability is an inherent characteristic of natural language use. A given sentence may
be expressed in multiple forms while preserving approximately the same semantic content. In fact,
sociolinguistics identifies three types of language variability [1]: (i) diatopic variation, or geographical
variation such as dialects (ii) diastratic variation or speech of different societal groups, like the language of
the youth and (iii) diaphasic variation or speech changes depending on the communicative environment,
such as registers. This thesis will focus on the geographical variation, as well as register changes.
Examples for both variability types are presented in Table 1.

Table 1
Examples of different linguistic variation

Register Geographical
Formal Informal Standard Dialectal

To socialize with
other teenagers is of
utmost importance
during the adoles-
cent years.

Hanging out with
friends their age is
super important for
teenagers.

She often spends her
own money.

She be spendin’ her
own money.

This language variability creates difficulties in several Natural Language Processing (NLP) tasks,
which for example involve Question-Answering (QA), Natural Language Inference (NLI) or dialogue
system tasks. For instance, Figure 1 illustrates the difficulties of Claude to understand a simple question
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Figure 1: Claude responds in German to a question written in dialectal Basque. When asked ”How are you?” in
a central dialect, Claude responds in German, saying that it cannot understand the question. After giving some
context by asking if they speak Basque, they are able to correctly identify and respond (caption from July 2024).

in a Basque dialect out of context. Consequently, interest in the automatic processing of language
variability has gained considerable interest in recent years, as demonstrated by the success of workshops
such as VarDial, which in 2025 celebrated its 12th edition.

Nevertheless, the majority of current research has focused on a limited list of languages (e.g., Arabic,
German, English), thus leaving a grand majority of languages unexplored. We consider expanding
this field of research to a more diverse set of languages to be of utmost importance, as providing
variability-aware NLP tools is an essential step towards building more equitable NLP systems [2]. This
will ultimately provide more accessible resources for every user, despite their social, educational or
communication background.

Nowadays, NLP relies on Large Language Models (LLMs), which are usually trained on standard
varieties of language and need large amounts of data to obtain an acceptable performance. Consequently,
due to the lack of language variability data in the training process of LLMs, they considerably struggle
to analyze non-standard texts and their performance in tasks such as NLI and QA drops when language
variation is present [2].

Therefore, the aim of this thesis is to contribute to this field of growing interest by exploring language
variability in Basque. We consider Basque an interesting and challenging language to work on due
to its low-resource nature, as well as its high linguistic variation between its dialects. The thesis will
be carried out in the HiTZ research group, under the Language Analysis and Processing (UPV/EHU)
doctoral program and directed by Rodrigo Agerri and Itziar Gonzalez-Dios.

2. Background and Related Work

In recent years, there has been an increasing interest in language variability in NLP. This section
introduces the works that have been presented in the fields of dialect and register processing.

2.1. Geographic Variation

Regarding dialects, research has been conducted in several tasks such as dialect identification [3],
sentiment analysis [4], Machine Translation (MT) [5] or dialogue systems [6]. In fact, Aepli and



Sennrich [7] explored cross-lingual transfer between closely related varieties by adding character-level
noise to high-resource data to improve generalization. Moreover, Ramponi and Casula [3] pretrained
LLMs for geographic variation of Italian tweets. Finally, Demszky et al. [8] showed that BERT models
trained on annotated corpora obtained high accuracy for Indian English feature detection.

One of the primary limitations of these studies is the scarcity of available dialectal data. Therefore,
research has largely focused on developing resources such as lexicons and dialectal datasets: Artemova
and Plank [9] propose a bilingual lexicon induction method for German dialects using LLMs, while
Hassan et al. [10] introduce a synthetic data creation method through embeddings by transforming
input data into its dialectic variant.

The lack of comprehensive dialectal data has led to research on linguistic variation being limited to
certain languages. The Arabic dialect family, due to its relative data availability, has received the most
attention, followed by languages such as Indic languages, Chinese and German. For more information
on dialectal research in NLP, Joshi et al. [2] provides a comprehensive survey of the latest works, and
Faisal et al. [11] establishes an extensive variability benchmark for several languages.

2.2. Registers

Regarding language variation in terms of register, two main tasks have been researched: style transfer
[12] and register classification [13]. The most relevant for this project is style transfer, which involves
converting a sentence from one register to another. Rao and Tetreault [12] studied the transformation
from informal to formal English, finding that Neural Machine Translation (NMT) achieved the highest
formality, while their rule-based approach best preserved meaning. Briakou et al. [14] introduced
XFORMAL, a multilingual dataset with formal sentences derived from informal ones in Brazilian
Portuguese, French and Italian, highlighting that there is still potential for improvement in multilingual
style transfer. However, the majority of the works have been carried in English.

2.3. Language Variation in Basque

In Basque dialectology, Zuazu [15] established an extensive and comprehensive descriptive representa-
tion of features ofmodern Basque dialects. In NLP, Estarrona et al. [16]worked on amorpho-syntactically
annotated corpus of Basque historical texts as an aid in the normalization process. Moreover, Uria
and Etxepare [17] introduced a corpus of syntactic variation in northern Basque dialects. Additionally,
some dialectal benchmark works have included Basque in their experimentation, where they presented
benchmarks for MT with northern Basque dialects [18, 11]. However, no work has yet dealt with
southern Basque dialects in NLP. Following Zuazu [15]’s work, southern Basque dialects would be
Western (traditionally linked to the province of Biscay), Central (traditionally linked to the province of
Gipuzkoa) and Navarrese.

Regarding Basque registers, some linguistic theory research on registers involves studies on academic
Basque [19, 20], as well as an informal form of Basque called ‘hika’ [21]. The closest work to NLP is
Alonso-Ramos and Zabala [22], who extracted academic vocabulary lists to create a writing aid tool.
Thus, to the best of our knowledge, no previous work has been done involving register processing and
understanding in the field of NLP.

3. Description of the Proposed Research, Including the Main
Hypotheses for Research

This research will explore the effect of language variation on the performance of LLMs in Basque, as well
as examine methods to improve their behavior when linguistic variability is added. Based on a linguistic
study, language variability performance will be evaluated in NLP tasks such as Natural Language
Inference (NLI) and Question Answering (QA), exploring data collection methods and implementation
to improve the robustness of language variability in these tasks.



Our main hypothesis is that LLMs will struggle to perform certain tasks when using linguistically
diverse data as input, especially given the inherently high variability of Basque. Therefore, our first
objective will be to perform a thorough evaluation of current NLP resources. This is a novel and
ambitious line of research for several reasons: (i) currently, there is no available dataset that covers
language variability in Basque regarding southern dialects or different registers (ii) although some
aspects of language variability can be generalized, there are many other aspects that are language
specific, thus data collection methods as well as system building approaches will need to be adapted to
Basque, which represents a considerable scientific challenge (iii) there is no NLP system that extensively
supports linguistic variability in Basque.

Achieving the main objective of the thesis will have two main benefits. First of all, the results of this
thesis will contribute to the understanding of the underlying linguistic mechanisms inherent to dialectal
and register variation in Basque. Secondly, the development of variability-aware NLP systems will
bring benefits to several other fields such as QA, NLI, discourse and dialogue systems, summarization
or MT, consequently bringing the field of Language Technology closer to more accessible and equitable
NLP tools. In order to achieve this main objective, the following intermediate tasks have been outlined:

Task 1: Analysis of variation. A linguistic variation analysis, both in terms of dialects and registers, is
essential. More specifically, the adaptation of Zuazu [15]’s work on dialectal Basque features to language
technology tools is imperative for the automatic processing of geographical variation. Additionally,
establishing well-distinguished register boundaries for Basque is necessary for the automatic processing
of different formality sentences.

Task 2: Data collection. Conducting a data collection process for low-resource environments specific
to the linguistic variation of Basque will be essential, thus obtaining the first linguistic variability dataset
in Basque. First, a search and collection of publicly available data will be carried out. This process
will be complemented with some experimentation based on paraphrasing and MT approaches, such
as rule-based permutations, lexical normalization or style transfer methods. Additionally, manual
adaptation of datasets into linguistically diverse text will also be explored to obtain gold label quality
data.

Task 3: Data augmentation with generative language models. An investigation of different
techniques to take advantage of language models for text generation such as monolingual (Latxa [23])
and multilingual (Bloom [24]; GPT-4 [25]) LLMs will be conducted, thus facilitating the generation of
synthetic data in language variability tasks in Basque. This will serve both as data transformation as
well as a data augmentation step, which will be significantly relevant for low-resource environments,
as current Deep Learning and Neural Network approaches often demand considerable amounts of data.

Task 4: Assessment. The performance of monolingual and multilingual state-of-the-art LLMs will
be evaluated in different NLP tasks when language variability is present. With this assessment, the
shortcomings and limitations of LLMs will be identified and analyzed.

Task 5: Development and evaluation of variability-aware LLMs. The assessed LLMs will be
adapted, thus improving their performance based on the analysis carried out in Task 4 and the data
collected and generated in Tasks 2 and 3. The tasks of QA and NLI will be evaluated in terms of linguistic
variability as studied in Task 1. Due to data scarcity, the foreseen methods are zero- and few-shot
techniques, which rely on none or few training data points for experimentation.

In summary, our main hypothesis is that LLMs encounter difficulties when dealing with linguistic
variation across specific tasks, especially in Basque, a high variability language. Consequently, our
objective will be to provide novel resources (such as linguistically diverse datasets, either manually
created, collected or automatically generated), as well as to evaluate the performance of current NLP



tools. Finally, an experimentation step will be carried out to improve the understanding and performance
ability of current NLP resources when dealing with linguistically diverse data and tasks.

4. Methodology and the Proposed Experiments

Variability processing in NLP is currently marked by deep learning neural systems, often supported
by methods based on linguistic features. However, the scarcity of training data, particularly for low-
resource languages like Basque, poses a significant challenge in language variability processing.

Thus, this project will require a thorough dialect- and register-aware data collection process, which
will cover a wide range of text types, providing us with a large scope of linguistic variability. In other
words, dialects, registers and text types are interconnected: text types are influenced by the appropriate
register for each context, while certain dialects are more suitable for specific registers. Thus, obtaining
different text types will inherently provide us with the linguistic variation that this thesis aims to study,
as well as create robust tools that could deal with different types of texts.

In this context, our methodological proposal will consist of the following novelties: (i) adapting data
collection methods for Basque language variability, (ii) establishing Basque-specific evaluation criteria
for variability detection (iii) exploring few-shot and zero-shot approaches to reduce the need for costly
manual data collection and annotation.

The following experiments have been proposed, which have been organized yearly:

Year 1: linguistic analysis of variation and data collection We will start working on Task 1 by
conducting an extensive study of language variation in Basque. This will imply the analysis of dialectal
features [15], as well as the creation of a general formality typology for Basque, based on previous
domain-specific analyses [22].

Large amounts of real and natural linguistically variable data can be found in local news articles,
oral transcriptions, or subtitles, while registers that differ from the neutral form of language could be
extracted from academic and scientific texts [22], legal texts or political speech [26, 27].

In terms of data collection, a gold standard dataset will be created by manually adapting the evaluation
partition of a NLI dataset (XNLI-eu [28]) into different variations of Basque. This will allow us to perform
some baseline experiments to measure the level of linguistic variability in understanding these tasks
currently in the NLP field.

Additionally, some (semi-)automatic methods will be explored, such as rule-based settings, lexical
normalization, or LLM prompting in order to obtain additional silver parallel data.

The experiments and objectives planned for this year are the following:

1. Theoretical framework for the analysis and processing of variability in Basque, whichwill establish
concise criteria to determine if a sentence has an adequate dialectal and/or formal form.

2. Development of data collection methods for low-resource environments specific for the linguistic
variation of Basque, exploring rule-based settings as well as lexical normalization approaches
and LLM prompting.

3. Provide the first manually-adapted, publicly available dataset of Basque language variation of
southern dialects.

4. Baseline evaluation of the effect of language variability in the task of NLI. Zero-shot experiments
will be conducted to analyze the effect of variability data in the fine-tuning step.

5. Publication of data collection approaches for language variability in low-resource environments.

Year 2: generation of language variability data for low-resource environments The feature-
typologies and variability data obtained in the previous year will be used to work on a second iteration
of Task 2, this time focusing on the generation of text containing variability. For this purpose, Task 3
will focus on the study of different methods of language generation, experimenting with the creation of
different types of linguistic variability, and evaluating the generated variation in terms of the theoretical
framework previously established.



In this respect, we will work on expanding the adaptation of XNLI-eu to larger evaluation data as well
as training data. Additionally, we will work on other tasks such as QA by adapting available datasets
(e.g., BertaQA [29]) into variability by using the data adaptation methods previously explored.

The experiments and objectives planned for this year are the following:

1. Development of techniques for the automatic generation of synthetic data with variability through
experiments with generative language models.

2. Variability datasets for QA and NLI tasks. The training data will be obtained through the automatic
generation of linguistic variability. The gold standard dataset (manually permuted by native
Basque linguists, experts in the corresponding variation) obtained in the previous year will be
used for evaluation.

3. Evaluation of the impact of variability in the performance of NLI and QA tasks, nowwith expanded
data. Results will be compared against previously established zero-shot baselines.

4. Publication of synthetic data generation results for low-resource languages, as well as evaluation
of NLI and QA tasks.

Year 3: test and improve Basque LLM performance with linguistic variability Work on Task 4
will continue by focusing on the expansion of the number of LLMs evaluated on the previous baseline
for QA and NLI tasks with variation, as well as improving the capacity of those LLMs to process
linguistic variability. In order to do so, Task 5’s focal point will be to experiment with the state-of-the-
art monolingual as well as multilingual LLMs available at the time of experimentation, with the aim of
improving their ability to process linguistic variability in the tasks of QA and NLI.

It is also foreseen to go on a PhD stay to a foreign institution, where methods to deal with variation in
other languages will be explored to see if they are also applicable to Basque or our analysis is applicable
to other languages. This will contribute to the understanding of language-specificity in the linguistic
variability field of NLP, while exploring a multilingual or language-agnostic approach.

The experiments and objectives planned for this year are the following:

1. Evaluation of monolingual and multilingual LLMs in the tasks of variability-aware QA and NLI.
2. Development of variability-aware LLMs, improving their performance for Basque language

variability.
3. During the PhD stay, expansion of the language variation methods to other languages, thus

analyzing the level of knowledge transfer ability when it comes to language variability.
4. Publication about the development of Basque variability-aware LLMs.
5. Publication on cross-lingual knowledge transfer across dialects of different languages.

Year 4: final experiments and thesis write-up A final iteration of Task 5 will be conducted, taking
the most interesting conclusions obtained from previous years and rounding off new experiments in
the first months of the year. Then the thesis will be written, and its defense preparation will be done.

The experiments and objectives planned for this year are the following:

1. Finish Task 5, thus finishing tasks and experiments of previous years.
2. Publication of the results of the language-variability aware LLMs.
3. Write-up of the PhD thesis and defense.

5. Specific Issues of Research to be Discussed

This thesis will work on the processing of language variation in Basque, both when it comes to dialects
as well as registers. In doing so, the following challenges will need to be addressed:

• Defining variation boundaries in Basque NLP: One of the central difficulties is determining
dialectal and register-based boundaries. How can we reliably annotate or detect linguistic
variation when boundaries are often fluid and context-dependent? This raises both linguistic and
methodological questions, especially for low-resource languages.



• Data scarcity: In NLP, no work has been done in terms of southern Basque dialects or registers.
Therefore, I would like to discuss some strategies to overcome this constraint, such as data
collection methods in low-resource environments. All collected data and developed software
would be made publicly available under free licenses to support reproducibility and scientific
advancement.

• Synthetic data generation: To alleviate data scarcity, synthetic data generation via LLMs
presents a promising approach, as we can create sentence pairs by prompting models. I have cur-
rently tested some zero-shot prompting methods, and I would additionally like to discuss methods
to produce authentic variability while avoiding overfitting or bias toward overly standardized
forms.

• Evaluation of generated data: Evaluating the linguistic quality and task-relevance of generated
data is a major challenge. I will start by manually evaluating a small sample of generated text in
order to assess its quality. However, I would like some feedback on some form of scalability, so
that I can expand this evaluation to larger amounts of highly variable data.
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