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Abstract: This is a summary of the Ph.D. thesis conducted by Joseba Fernandez
de Landa at the University of the Basque Country under the supervision of Ph.D.
Rodrigo Agerri. The thesis defense took place in Donostia on October 16, 2024,
with the doctoral committee comprising Ph.D. Estela Saquete from the University
of Alicante, Ph.D. Xabier Arregi from the University of the Basque Country, and
Ph.D. Viviana Patti from the University of Turin. The thesis was awarded the
distinction of Cum Laude and received international recognition.
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Resumen: Este es un resumen de la tesis doctoral realizada por Joseba Fernandez
de Landa en la Universidad del Páıs Vasco bajo la supervisión del Dr. Rodrigo
Agerri. La defensa de la tesis tuvo lugar en Donostia el 16 de octubre de 2024,
con el tribunal de tesis compuesto por la Dra. Estela Saquete de la Universidad de
Alicante, el Dr. Xabier Arregi de la Universidad del Páıs Vasco y la Dra. Viviana
Patti de la Universidad de Tuŕın. La tesis obtuvo la distinción de Cum Laude y
mención internacional.
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1 Introduction

In recent decades, significant social changes
have taken place, primarily due to technolog-
ical advances in the fields of information and
communication. New ways of human interac-
tions are emerging, breaking spatial and tem-
poral barriers and enabling constant connec-
tion with the community, allowing commu-
nication everywhere and at any time. These
online activities leave a digital trace that can
be used to represent the behavior of individ-
uals and communities. This massive digitiza-
tion of social life presents new opportunities
for social research.

However, to fully harness this potential,
social scientists must complement and ex-
pand their methodologies with approaches
developed in data science. Artificial Intelli-
gence (AI) began to offer powerful method-
ologies for analyzing how social dynamics are

created and developed in different contexts.
Among the most commonly used methodolo-
gies are the classification and generation of
texts based on Machine Learning (ML) and
Natural Language Processing (NLP), while
leveraging pre-annotated data to make pro-
jections onto new data.

Simultaneously, social research methods
or techniques that were effective in the past
are beginning to lose credibility and efficiency
in today’s dynamic society. For example,
political polls have come under scrutiny be-
cause they failed to predict several significant
events, including Brexit or Donald Trump’s
presidency.

Under these circumstances, it is clear that
new tools are needed to interpret and un-
derstand society. It is particularly impor-
tant to develop research methodologies suited
to rapidly changing situations, such as pol-
icy making, health crises, or social conflicts.
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These methods enable research to be con-
ducted quickly and accurately, especially as
the computational power to process and ana-
lyze large datasets continues to grow. More-
over, traditional methods often struggle to
analyze emerging issues, particularly the in-
creasingly common dynamics of the online
world. Additionally, research methodologies
tend to be rooted in specific fields, yield-
ing strong results within a particular task
or environment. However, adapting these
methodologies to other fields or domains can
be challenging due to a high dependence on
annotated data.

Therefore, this thesis explores research
methodologies that combine social research
and AI to develop approaches that are
more generalizable and accurate than current
methods. Specifically, by analyzing virtual
interactions between humans and textual ex-
pressions, we propose and demonstrate meth-
ods to predict demographic or ideological
characteristics. To achieve this, various types
of data from social networks will be utilized
to predict and analyze user characteristics.
The research will investigate methodologies
for data extraction and annotation, as well as
approaches for identifying and representing
communities through data analysis. To en-
able accurate predictions, it is crucial to an-
alyze generalizable methods, dynamic tech-
niques that can be adapted to different con-
texts, tasks, locations, and even languages.

Based on data from social networks, var-
ious social characteristics can be inferred,
such as age, gender, or ideology from data
as a glance. However, the main goal is to
automatically infer these social characteris-
tics by exploring and developing approaches
that enable social research. To achieve this,
we attempted to use and improve tasks based
on text classification, making advancements
in language processing as well. This work
examines how new computational social re-
search techniques can be developed that can
be applied in various situations and tasks, ul-
timately contributing to a more precise and
comprehensible picture of an ever-changing
digital society.

1.1 Research Lines

The main goal of this thesis will focus on de-
veloping techniques for automatically char-
acterizing social media users. This charac-
terization will be based on the interactions

between users and the texts they publish.
With this data, predictions about users’ de-
mographic and ideological characteristics will
be made, with the ability to adapt to differ-
ent realities and contexts.

Thus, in order to make predictions that
can be generalized and are more precise, we
will use ML and NLP methods. To achieve
this goal, we have followed these steps: (i) In
the exploration phase, demographic char-
acteristics of users were identified, and com-
munity detection was addressed using precise
data collection, as well as text classification
and user representation methods; (ii) In the
development phase, a methodology capa-
ble of obtaining a general user-level repre-
sentation across various topics and languages
was developed, which creates vector repre-
sentations of socio-political information from
user data; (iii) In the application phase,
the socio-political information representation
was applied to accurately predict users’ polit-
ical tendencies in different locations and sit-
uations.

Specifically, the research lines of the thesis
are organized as follows:

[L1]: Identification of Demographic
Characteristics in the Basque Commu-
nity. The aim of this research line is to an-
alyze what young Basque speakers discuss
and with whom they interact on social me-
dia, connecting it to the task of identifying
demographic characteristics. Specifically, it
focuses on identifying speakers of a particu-
lar language, suggesting users’ ages, and de-
tecting sub-communities. To this end, the
study investigates how to identify users be-
longing to a group with specific characteris-
tics on the social network Twitter, and how
to gather their data. To identify users’ age,
we used advanced NLP methods for exper-
imentation, analyzing how individuals write
and annotating users based on their writing
style. For community identification, experi-
ments were executed using unsupervised ML,
based on interactions related to shared con-
tent. In summary, the study explores how
to achieve high-accuracy characterization of
users through text and interactions.

[L2]: Stance Detection Across Multiple
Languages and Targets. The goal of this
research line is to generalize the stance de-
tection task leveraging users’ texts and inter-
actions. Given the success of utilizing texts
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and interactions for characterizing users, the
stance detection task has been extended from
simple text sequences to the user level infer-
ence. This research aims to develop a robust
methodology that can be generalized and ap-
plied independently trough different targets
and languages. To achieve this, we devel-
oped data collection and classification meth-
ods based on user representations.

[L3]: Political Leaning Inference at
User Level. The representations technique
developed in the previous research line is ex-
amined for its application in the task of po-
litical leaning inference at the user level. The
study aims to explore whether the data col-
lection and user representation methodolo-
gies previously developed can be applied to
other areas. Furthermore, the concept of po-
litical leaning is expanded from the typical bi-
nary view (left/right or liberal/conservative)
to a party-level approach, making it applica-
ble to a wider range of leanings and different
political realities. In this way, we developed
methods for conducting broader and more ac-
curate socio-political analysis.

2 Thesis Overview

The main content of this thesis is structured
into 3 chapters, outlined as follows:

Chapter 3 addresses the identification
of demographic characteristics. Specif-
ically, it explores how to identify the demo-
graphic characteristics of social media users
and their communities (L1).

Chapter 4 focuses on stance detection.
To this end, a language-independent stance
detection method is developed, applying the
task at the user level (L2). This involves ad-
dressing user-level data collection and feature
extraction based on user interactions.

Chapter 5 explores political leaning in-
ference. Here, dynamic identification of
users’ political leaning is analyzed (L3).
Based on interactions, binary and multi-
party political approaches are compared, and
later, different levels of political involvement
are studied. Finally, under these conditions,
interaction- and text-based approaches are
tested to examine the impact of data hy-
bridization.

3 Contributions

In this thesis we have developed data collec-
tion and user representation methods to per-

form more accurate and generalizable social
research. We demonstrate that hybrid meth-
ods, based on text and user interactions, are
beneficial for a number of text classification
tasks, including stance detection and politi-
cal learning inference. More specifically, and
in relation to the different research lines out-
lined previously, the main contributions of
this thesis are the following:

• We proposed a new methodology to in-
vestigate how AI can be applied to social
research. Thus, we explored data collec-
tion and labeling techniques, as well as
classification models to infer social me-
dia user’s demographic traits. In order
to do so, we first collected Heldugazte-
osoa1 corpus, consisting of 6M publica-
tions in Basque, enabling further anal-
ysis of this under-resourced language.
Second, we annotated Heldugazte2 and
Heldugazte-age3 datasets to infer the life
stage of Basque users (young or adult).
Leveraging these datasets, we devel-
oped and evaluated different methods for
life stage classification, including exper-
iments with monolingual and multilin-
gual Transformer-based language mod-
els. Third, we applied our methods to
the raw corpus to qualitatively analyze
and evaluate their performance in real-
world scenarios. Finally, we empirically
demonstrated the potential of interac-
tions to convey socio-political informa-
tion (Fernandez de Landa, Agerri, and
Alegria, 2019; Fernandez de Landa and
Agerri, 2021b). This contribution corre-
sponds to the L1 research line.

• We collected and annotated the VaxxS-
tance dataset4, a comprehensive pub-
lic dataset designed for stance detection
on the vaccines topic. This dataset in-
cludes both text and interaction data
in two different languages (Basque and
Spanish), centered on the same topic.
Therefore, we encourage experimenta-
tion using both social and textual fea-
tures in multilingual and crosslingual
settings (Agerri et al., 2021). This con-
tribution corresponds to the L2 research

1
ixa2.si.ehu.es/heldugazte-corpus/heldugazte.

osoa.tar.gz
2
github.com/ixa-ehu/heldugazte-corpus

3
github.com/joseba-fdl/heldugazte-age-corpus

4
https://vaxxstance.github.io/
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line.

• We presented a novel method, Re-
lational Embedding, to represent
and exploit interaction data based on
one-to-one relations, such as friends
and/or retweets. We experimented on
seven publicly available stance detec-
tion datasets, showing that our method
behaved robustly across various targets
and languages without any specific man-
ual engineering. Furthermore, combin-
ing our method with textual data sys-
tematically improved the results, out-
performing even ensembles of large pre-
trained language models (Fernandez de
Landa and Agerri, 2022). This contribu-
tion is related to the L2 research line.

• We proposed a multi-party frame-
work to better capture political lean-
ing based on institutional political par-
ties, which proves adaptable to differ-
ent regions since it is grounded on lo-
calized political actors. We annotated
a dataset containing labeled users by
political party and left-right orientation
alongside their retweets from the regions
of Basque Country, Catalonia and Gali-
cia. Subsequently, comprehensive exper-
imentation with multi-party (7 political
parties) and binary (left-right) frame-
works showed that Relational Embed-
dings outperform other user representa-
tion methods even with scarce training
data (Fernandez de Landa and Agerri,
2024). This contribution refers to the
L3 research line.

• We delved into political learning infer-
ence based on the previously described
multi-party framework by focusing on
different levels of user’s political
engagement. We annotated another
dataset containing labeled users by po-
litical party alongside their retweets
from the regions of Wales, Scotland
and Northern Ireland. Therefore, we
include three datasets per region re-
garding different levels of implication
with a political party: members, sup-
porters or sympathizers. We evaluate
a range of methodologies to make the
most of retweet interactions among so-
cial media users to infer their political
leaning, showing again that Relational
Embedding based approach is effective

even along the different levels of en-
gagement (Fernandez de Landa, Zubi-
aga, and Agerri, 2023). This contribu-
tion corresponds to the L3 research line.

• Finally, we addressed political learn-
ing inference leveraging users’ texts
and interactions, demonstrating that
interaction-based Relational Embed-
dings outperformed state-of-the-art
textual approaches. In addition, we pro-
posed hybrid modeling of social media
users merging text and interaction fea-
tures, showing that the combination of
both data types is required for optimal
performance (Fernandez de Landa and
Agerri, 2023; Fernandez de Landa, Zu-
biaga, and Agerri, 2024; Fernandez de
Landa et al., 2024). This contribution
is related to the L3 research line.

During the development of the thesis, we
also contributed to the generation of valu-
able resources and findings for the Basque
language (Fernandez de Landa, Alegria, and
Agerri, 2019; Fernandez de Landa, 2019; Fer-
nandez de Landa et al., 2021; Salaberria et
al., 2021; Fernandez de Landa and Agerri,
2021a). The aforementioned resources will be
hosted in the Clariah-eus strategic network
with the aim of contributing to social sciences
and humanities for the Basque language and
culture (Alkorta et al., 2024a; Goenaga et al.,
2024; Alkorta et al., 2024b).
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