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Abstract. Drawing on theories of deliberative democracy and Systemic-
Functional Linguistics, this study explores how institutional language
constitutes a barrier to democracy. Complex texts exclude marginalized
groups, including individuals with intellectual and cognitive disabilities
(ICD), older persons, and migrants, from participation in deliberative
democratic processes. The inclusion of marginalized groups in delibera-
tion poses different challenges to deliberative democratic theory. There
is an alleged tension between quality deliberation and autonomy con-
cerns with deliberative innovations for inclusion. We aim at clarifying
this tension and argue that the joint efforts of Al and deliberative the-
ory offer a promising avenue for inclusive deliberation. The use of Al
to enhance democracy provides tools to overcome barriers for delibera-
tion, making participatory and deliberative processes more inclusive. We
argue that AT could contribute to deliberative innovations increasing op-
portunities for inclusion by providing accessible information. However,
these innovations are not value-neutral, the use of Large Language Mod-
els (LLMs) for deliberation raises ethical concerns. We focus on algo-
rithmic biases, disinformation, and manipulation threats and claim that
our target groups are especially vulnerable to ethical concerns due to
their position against a background of structural injustice. Then, based
on quality-controlled human annotated datasets, we present a typology
of simplification strategies and develop a classifier to detect linguistic
complexity and an LLM-based text simplification system which enable a
more inclusive participation. We conclude that participatory Al systems
must be transparent, interpretable, and co-developed with communities
to uphold democratic values and promote social justice.
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1 Introduction

This study investigates the contribution of Al in the form of Large Language
Models (LLMs) to generate deliberative innovations that enable more inclusive
deliberative processes by addressing the linguistic barriers that prevent marginal-
ized communities from engaging in deliberative democracy. It analyses whether
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LLMs create the conditions for citizen deliberation and the potential threats
that their use could generate. Our work is situated within the broader frame-
work of deliberative democracy, which emphasizes mutual understanding and
collective decision making among a diversity of stakeholders [2]. Deliberative
democratic theory is well equipped to first identify the barriers and challenges
to participation and deliberation that marginalized and traditionally underrep-
resented people might face in these spaces; second, it provides the theoretical
tools to generate innovative strategies, enhancing democracy through an ethical
use of Al tools, to both overcome those barriers and improve the quality and
inclusiveness of deliberation.

The theory of deliberative democracy claims that public decision making, in
order to be politically legitimate, must be the result of an open and ongoing pro-
cess of public deliberation in which citizens, especially those potentially affected
by the decision, must engage on the basis of freedom and political equality [§].
Additionally, the deliberative element of this theory, the principle of argumen-
tation [10], states that decision making processes are organized to maximize the
logic of argumentation, i.e., their capacity to promote a consensus-oriented pub-
lic dialogue based on reasons and arguments, rather than a confrontational logic
based on the power of particular-interests-based negotiation or divisive voting.
According to this principle, stakeholders participating in the deliberative pro-
cess must be able to understand the issues at hand, contribute their perspec-
tives, and evaluate arguments in a shared communicative space implementing
good deliberative practices. However, in practice, civic language, especially in
institutional communications, often relies on highly formalized and complex lin-
guistic structures that limit accessibility. This presents a challenge for groups
such as individuals with ICD, older persons or migrants who are not familiar
with legal or bureaucratic discourse. These populations are routinely excluded
from deliberative participation not by direct or explicit discrimination but by
the inaccessibility of the language through which deliberation occurs. Conversely,
even when such individuals do contribute their opinions or lived experience to
the deliberative process, their voices are more likely to be ignored because their
contributions can be misinterpreted in favor of formally educated participants
with higher literacy or familiarity with bureaucratic processes. In addition, this
practice is one of the reasons why deliberative processes might be seen as eli-
tists, indirectly excluding certain groups of deliberators, thus diminishing the
epistemological value of deliberation. The linguistic form of an argument of a
stakeholder can influence whether it is recognized as valid, rational, or even
question whether it complies with the principle of argumentation.

This challenge is particularly pressing in the context of building institutional
trust and democratic legitimacy. As democratic institutions confront growing
public skepticism and political polarization, they aim to increase participatory
engagement. For example, the European Commission has recently established the
Center for Participatory and Deliberative Democracy. Yet, if citizens cannot un-
derstand or engage with the content due to linguistic barriers they leave those in-
dividuals behind, excluding then decision-making processes. Consequently, these
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mechanisms risk becoming symbolic rather than substantive, and a lost opportu-
nity to provide substantive equality in the form of deliberating as equals rather
than formal equality. Our research draws inspiration from Jiirgen Habermas’
concept of the "ideal speech situation" [2], the "systemic turn" in deliberative
democratic theory [23], normative analyses of potential AI threats to democracy,
democratic values, and deliberation [6],[20], as well as from recent advances in
Large Language Models [31] which both can help develop deliberative innova-
tions by simplifying complex texts enabling deliberation and formulating ar-
guments from marginalized stakeholders. These concerns raise two overarching
research questions for our investigation:

1. How does complex institutional language undermine inclusive participation
in democratic deliberation?

2. What role can LLMs play in mitigating these linguistic barriers without
compromising the integrity and deliberative quality of democratic discourse?

To address these questions, we adopt a multidisciplinary approach that com-
bines normative analyses of the challenges of inclusion for deliberation, AI-
enhanced deliberative innovations and their corresponding ethical concerns, with
the technological solution based on Systemic-Functional Linguistics (SFL), LLMs,
AT interpretability research, and participatory design methods. All in all, our aim
is to use ethical Al to foster the inclusion of people with disabilities and those
experiencing language barriers in deliberative processes by enhancing their au-
tonomy via their capacity to participate and deliberate. Our work is framed
within the iDEM project (Innovative and Inclusive Spaces for Deliberation and
Participation). This European funded project aims at overcoming the linguistic
barriers that limit the participation in deliberative spaces of people with limited
skills in reading, writing, or understanding complex language required for delib-
erative and participatory processes. By adopting a user-centred approach and
collaborating with organizations which represent people with intellectual disabil-
ities, we ensure maximum impact at promoting a more accessible, inclusive, and
thus, egalitarian and unbiased democracy. We develop human language technol-
ogy by fine-tuning models to automatically detect and classify text complexity,
then simplify it accordingly.

2 Artificial Intelligence and Deliberation: Friends or Foes

Deliberative democracy is not without problems. From participatory democracy
to deliberative democracy, four of the main challenges faced by deliberators are:
first, the asymmetries among their cognitive resources, second, the exclusion
of marginalized groups, third, the quality of dialogical social interactions, and
fourth, polarized dynamics [19]. These problems are especially salient in the case
of marginalized groups and individuals with ICD and limited linguistic skills who
experience substantive exclusion. According to iDEM research, these individuals
face a total of 14 barriers to democratic participation, which affect how informa-
tion is understood and arguments discussed. However, at the core of deliberative
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theory, the principle of inclusion states that the democratic element in ‘deliber-
ative democracy’ requires that all those potentially affected by public decisions
have a significant role in deliberative decision making processes, both institu-
tional and non-institutional. In this context, this section has a twofold objective:
first, it aims at examining whether there is an internal tension, regarding the in-
clusion of people with ICD, between quality deliberation and autonomy concerns
with deliberative innovations for inclusion; second, it assesses whether Al tools
can overcome some of these challenges and improve the inclusion of marginalized
groups in democratic deliberation. All in all, this section aims at shedding light
about the question of whether AI in the form of LLMs could contribute to the
conditions that make deliberation for people with ICD possible.

2.1 Linguistic Barriers in Deliberative Democracy: a Plea for
Inclusion

There are two main reasons why including everyone in general and people with
ICD in particular in deliberative processes is critical for the legitimacy of demo-
cratic systems: intrinsic and instrumental. Intrinsic reasons are based on the
democratic principles of political equality and fairness, solidarity, and respect
for diversity. A democratic system is politically legitimate insofar as everyone
is treated with equal consideration and respect and has an equal say in public
decisions [5] [9]. Egalitarian treatment for the case of people with ICD means
accommodation. Text simplification during the recruitment, deliberation, and
aftermath phases allows people with ICD, who use simpler works and concepts,
to understand the topic, express their views, and ultimately participate in the
discussion with others. Clearer texts and assistance with expression relevantly
contribute to mitigate communication barriers which, as developed in Section 3,
are partly supported by structural inequalities. Instrumental reasons are based
on collective intelligence theory, conceiving participation of all citizens, including
those with ICD as a source of quality public decisions (understood as efficient,
effective, and efficacious). According to the epistemic analysis, the inclusion of
marginalized people in deliberation is crucial to strengthening the quality of
public decisions, which is, in turn, essential for legitimate democratic systems.

Now, although there are intrinsic and instrumental reasons to include people
with ICD in deliberative democratic processes, and the role of simplification
directly contributes to overcome some of the barriers, making deliberation more
egalitarian, certain specific deliberative innovations that foster inclusion have
generated an alleged tension regarding the autonomy of deliberators.

In line with the principle of inclusion, institutionalized forms of deliberation
are key to democratic legitimacy. In recent years, there has been a systemic turn
in deliberative democratic theory. It claims that informal public deliberation
should be approached as a coherent set of plural deliberations operating at dif-
ferent contexts with different rules and manifestations, aiming at contributing
to societal discussion building ample consensus [23]. This systemic approach has
opened the door to refinements of the concept of deliberation. This is the case
of the concept of "hermeneutical or conceptual exclusion". According to this
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concept, marginalized groups are doubly excluded from deliberation: first, by
inhibiting their ability to "express certain political claims" and, second, by re-
ducing "the likelihood that their political claims will be easily assessable by the
public at large.” [1]. To overcome this form of exclusion and following the ethos
of the systemic turn, deliberation that aims at including people with ICD should
recognize the interdependence of individuals and institutions. However, the con-
cept of interdependence between deliberators and institutions conflicts with one
source of the value of democratic deliberation: the capacity of individuals to
act as autonomous agents, rendering the outcome of public decisions legitimate.
Recently, the discussion on the inclusion of individuals with ICD in deliberation
has proposed innovative understandings of deliberation and the interaction be-
tween deliberators, this is the case of collaborative speech [26] [7]. This concept is
based on human vulnerability and linguistic acquisition and aims at serving as a
solution for people who otherwise are not able to articulate their needs, prefer-
ences, and demands. It proposes to adapt deliberative communication methods
to ICD deliberators, rather than merely address their perceived deficits, fostering
a collaborative environment that embraces uncertainty and messiness in com-
munication. The literature has proposed deliberative innovations to enable the
accommodation of participants regardless of their cognitive capacities [1]. In this
context, to ensure that information is understood is especially relevant to ensure
that collaborative speech is possible and empowers deliberators rather than di-
minishing their autonomy through misinterpretation, paternalists practices, or
underestimate their contributions.

Rather than either weaken the deliberative process or undermine their auton-
omy due to required adaptations, the participation of marginalized and vulner-
able people as well as people with ICD, migrants, and the elderly in democracy
strengthens the quality of public decision making. The next section continues the
exploration of democratic innovations and focuses on the use of Al in the form of
LLMs, and the role of simplification in making deliberative processes inclusive.
It argues that this technology could play a key role in contributing to secure the
value of political equality, enabling deliberative innovations for inclusion in line
with collaborative speech, and promoting autonomy.

2.2 The Role of AI in Deliberative Democratic Innovations

The revision of deliberative forms of communication for the inclusion of people
who cannot express in an argumentative manner, opens a promising avenue for
the introduction of Al tools and in particular, LLMs in deliberative processes. In
this sense, Al could play a transformative role in democratic processes. In partic-
ipatory setting where understanding language and texts are key to provide the
inclusion of people who experience language barriers, LLMs could simplify infor-
mation into more easy to understand language [1] overcoming language-related
barriers. Thus, Al could contribute to the non-exclusion of uneducated people
from deliberative settings that have correspondingly been perceived as elitists,
improving the legitimacy of political institutions, decision making processes, and
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public decisions. Additionally, LLMs could contribute to the efficiency of deci-
sion making processes fostering consensus between deliberators [31]. All in all,
LLMs have the potential to improve deliberative quality, enabling collaborative
speech, and a better assistance for the participation of individuals experienc-
ing language barriers. However, at this point someone could ask: do algorithms
design the right conditions for citizen deliberation?

In the literature, we can find different explorations of the application of Al
to enhance democracy including the use of digital twins (DT) [21], AI for quality
mass online deliberation [17], deliberation moderated by AI [31], and the use of
simplification to encourage engagement in online deliberation [30].

First, the proposal of DT aims at overcoming the difficulties posed by real-
world observations or laboratory experiments to the design of inclusive delib-
eration processes tailored to a specific set of purposes. DT are proposed as a
regulatory sandbox, a dynamic computational modeling framework which serves
as a more efficient alternative for designing specific deliberative processes, in
particular to test procedural rules for deliberation. However, as the authors
state, the efficiency of DT is highly conditioned by " the accuracy of behav-
ioral assumptions, the quality of input data, and their capacity to generalize to
real-world democratic practice." [21]. While the inherent complexity of human
interactions and social systems poses a substantive barrier for an effective use of
DT, it could be a useful technology if developed issue-specific. Second, recently,
AT has been considered as a promising tool to enable quality deliberation both in
the form of online mass deliberation and randomly selected mini-publics. In the
case of mass participation (which is based on the idea of integration and could
be summarized with the slogan "all minds in one room" [32]), the inclusion of Al
tools could contribute to overcome the classical problem of exchanging reasons,
arguments, and justifications, which usually only work within smaller groups, at
a population scale. In this scenario, the main role for Al tools in the form of
LLMs is to act as moderators, managing the complexity of data and moderating
simultaneously different assemblies by providing members with a full range of
views. Additionally, further roles for Al in mass deliberation could include trans-
lations, fact-checking, data clustering, and aggregation [17]. Specifically the role
of moderation and aggregation in deliberation, have been at the center of a re-
cent experiment called the Habermas Machine (HM). This experiment used a
fine-tuned version of Google’s DeepMind Chinchilla language model to process
diverse and opposed views in an online deliberation, a virtual citizens’ assembly,
and to generate consensus. According to the experiment, AI moderation was
more successful at achieving wider consensus than human moderation. A 56/100
of the participants, who were ignorant on whether the moderator was human
or not, chose Al instead of human moderation rating them as clearer, more in-
formative, and less biased [31]. The deliberation protocol implied the following
steps: first, moderators wrote "group statements" capturing underlying com-
mon views, second, participants ranked the initial statement and the top-ranked
statement was selected on the basis of aggregation, third, participants privately
wrote critiques, ranked the revised statements, and wrote a final preference on
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the basis of aggregation. Al moderation in these examples relies on preference
aggregation to achieve consensus. However, deliberative theory was developed as
an alternative or complement to mere preference aggregation procedures such as
electoral procedures which are based on majoritarian outcomes. Although both
examples are aware of the need to consider minority views, the imperative of
inclusion and deliberation in an egalitarian basis, they miss the deliberative ar-
gument [17]. Briefly, in group statements and revised group statements we do not
know how was the process of someone who changed her mind, what she found
as compelling reasons, were she thinks she was, maybe, mistaken, and finally,
whether the mind-change was for the right reasons.

Considering the potential adoption of NLP tools in government for civic par-

ticipation, Guridi et al. [12] investigated their adoption by carrying out inter-
views with politicians and civil servants. Despite the potential of the technology,
since it can reduce work load for civil servants, it is found that its adoption in
governments remains limited, with politicians arguing that these tools should
guarantee legitimacy before they can be applied.
Regarding the use of simplification to promote engagement in online deliberation,
Stodden and Nguyen [30] explore whether making texts simpler can encourage
more people to engage in online democratic processes, especially those with liter-
acy challenges. They found that although simplification does not directly influ-
ence the intention to use e-participation, it does not have a negative impact while
simplified proposals are preferred for in e-participation. Different barriers exper-
imented by individuals who lack linguistic skills including economic barriers,
digital literacy, time, and social barriers intersect and are reinforced by struc-
tural inequalities. Text simplification contributes to mitigate the exclusion of
individuals experimenting power and structural asymmetries by providing unbi-
ased and clear information. Persons with ICD and limited linguistic skills will be
benefited by simplification as this tool allows both them and facilitators as well
as policymakers to first, translate complex information on the topic to clearer
unbiased information and second, better design deliberative processes to include
these persons in an equal footing. Clearer information makes clearer arguments
and ultimately better discussions. Understanding information and enabling the
use of simple concepts and sentences opens the door for the participation of
people who are normally excluded, rendering deliberative spaces egalitarian and
inclusive, this is to say, truly democratic. All in all, text simplification could be
a useful tool to promote inclusion and different ways of communication at delib-
erative settings, fostering deliberative innovation framed as part of the systemic
turn in deliberation and overcoming barriers experienced by individuals with
limited communication and linguistic skills. In addition to the opportunities and
limitations discussed here, the next section focuses on the ethical concerns that
the use of LLMs for deliberation may generate.



8 Authors Suppressed Due to Excessive Length

3 Ethical Concerns with the use of LLMs in Democratic
Deliberation

Opportunities and limitations of the use of Al tools to enhance and overcome
feasibility constraints within deliberative practices generate different ethical con-
cerns. This section explores three main ethical concerns that are particularly
salient when people with ICD make use of Al tools in deliberative and participa-
tory democratic processes. These concerns are: algoritmic biases, disinformation,
and manipulation. Finally, the case at stake requires a brief introduction of a
broader concern which sheds light to the general discussion: the social position of
marginalized and vulnerable people within institutions. This structural concern
is captured by the concept of structural inequality.

According to a possible value-neutral view, biases and discrimination have
a functional characteristic, they are used in natural language for inductive pur-
poses. Accordingly, they are used in natural language processing to predict out-
comes. LLMs with embedded biases represent a challenge for deliberation due
to their anti-deliberative effects. Biases are both embedded in the social world
and in LLMs, and, derivatively, there is no zero risk of biases in Al systems.
Particularly, given the widespread of political bias in LLMs, Behrendt et al. [3]
propose a user-centric evaluation method to measure this perceived bias. They
demonstrate that prompting LLMs for neutrality can mitigate some of this per-
ception.

Disinformation is widely recognized as a threat to democracy [20]. It has
anti-deliberative effects [20] as it undermines and erodes the epistemic value and
potential contributions in deliberative processes [6]. While anti-deliberative com-
munication could be very clear when it appears in the form of insults, fallacies,
not letting others talk, or not listening to others, other forms of anti-deliberative
practices and communication include disinformation. Disinformation in a delib-
eration could also appear as unintended and more nuanced. However, its effects
on deliberation quality are pervasive. People who have the means to identify false
information and anti-deliberative forms of communication are better placed to
confront derivative problems including manipulation. Manipulation occurs when
individual "A influences B in the direction of believing p or doing d by influ-
encing B to believe p or do d by means of a flawed process of reasoning, which
A knows works because B is unaware of the flaw in the process or is unable to
rectify it. There must be some conflict of purpose here between A and B such
that without the flaw, B would go in a different direction that goes against A’s
purpose." [6] Now, someone could say that manipulation is a highly relevant
worry for the case at stake. Given that the most common form of information is
still in the form of text, biases embedded in LLMs used to simplified texts could
generate sexist, racist, or ableist information, generating anti-deliberative effects
and contributing to flawed reasoning, and thus, an unintended form of manipu-
lation. Situations of manipulation at a deliberative setting erode the epistemic
potential of contributions, perpetuate inequalities between deliberators, reduces
participation, resulting in less political equality [6].
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Finally, these concerns merit special analysis when they are raised against
a background of structural injustice. Structural injustice refers to situations in
which individuals are exposed both to institutional and social practices that cre-
ate and reproduce social positions that are directly related to advantages and
disadvantages within a larger-scale sphere (or structure) of social relations [33].
People with ICD experience disadvantages and barriers to deliberation that are
heavily conditioned by their gender, socio-demographic group, class, and type
of disability. Structural inequalities can make the case for structural injustices
when those characteristics generates situations which are wrong, including direct
and indirect discrimination of individuals experimenting these inequalities. This
structural element affects institutional procedures of decision making and insti-
tutional participation and deliberation. Text simplification mitigating structural
inequalities diminishes situations of structural injustice. Persons sharing this
context, are directly benefited by the ethical use text simplification, as clearer
information improves the quality of the deliberation and sheds light over possible
biases that otherwise could remind unnoticed.

4 Language and Language Technology for deliberation

4.1 Language Functions and Social Stratification

From the viewpoint of Systemic-Functional Linguistics, language use is not uni-
form but varies according to specific instantiation of the general parameters of
the context of culture in the current context of situation and the relevant com-
municative needs, which are, in turn, realized in the form of text [13]. This vari-
ation operates on two key dimensions: across language users and across language
uses. Variation across language users reflects their sociodemographic identities,
including age, education, and dialect. Meanwhile, variation across language use
reflects different registers which govern sociolinguistic norms, such as academic
writing, political argumentation, or parent-child communication.

Such linguistic variation has implications for social inclusion. Language vari-
eties operate as a gatekeeping mechanism that demarcates in-groups from out-
groups. Prestigious language varieties often require adherence to linguistic norms
that are inaccessible to individuals lacking formal training. For example, the pro-
cess of term formation in deliberation discourse transforms people who represent
the mothers in hospitals into Maternity services user representatives, see the
discussion of term formation in sciences [14]. This creates compact but opaque
terminology that encodes complex meaning without explicit syntactic cues: for
example, in the everyday expression people is the grammatical subject to rep-
resent with the direct object of mothers (‘who represents the mothers?’), while
hospitals explicitly encodes the location. On the other hand, the correspond-
ing term merely contains a nested noun phrase structure with unclear relations,
which need to be unpacked by the reader:

((((maternity)(services))(user))(representatives))
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Terminology formation poses challenges for newcomers, who must not only
learn domain-specific vocabulary but also internalize the logic and assumptions
embedded in such formulations.

In this way, variation makes human communication naturally stratified, so
that often the voices of those fluent in dominant language varieties become priv-
ileged. This undermines the ideal of an inclusive deliberative space where all
citizens can participate equally. Social stratification of this kind raises the de-
mand for interlingual translation to enable democratic deliberation across wider
sections of society.

4.2 LLMs in Support of Deliberative Democracy

LLMs represent a novel development in our linguistic landscape. They are trained
on massive corpora of human-produced text, e.g., the GPT-3 model was trained
on approximately 500 billion words, which corresponds to roughly 56 thousand
years of human reading [28]. Thus LLMs can learn internal representations of
linguistic phenomena across a wide range of registers. This gives them the abil-
ities to explain complex concepts or to translate stories of lived experience into
proper arguments exemplified by such stories.

However, LLMs diverge fundamentally from humans in that they lack direct
access to the communicative intentions behind texts. While human-produced
texts used for training reflect real communicative needs, LLMs can only ap-
proximate these needs based on textual patterns. Therefore, the LLMs can be
described as “stochastic parrots” [4], which leads to such undesirable proper-
ties of their outputs as biases and hallucinations. The LLMs can also threaten
democratic processes by offering the possibility of flooding discourse with auto-
matically generated messages [16] and flawed reasoning generating unintended
manipulation. Given these capabilities and limitations, the question arises: how
can LLMs be harnessed to improve democratic deliberation? The specific context
of our project has the aim of developing LLM-based tools for participants with
intellectual disabilities, elderly, and migrants. The project involved construct-
ing a typology of linguistic barriers and fine-tuning a general-purpose LLM to
suggest simplification strategies for the specific sentences, such as omission, com-
pression, and explanation. Importantly, our approach emphasizes explainability,
so users can understand the rationale behind changes made to the text.

5 Removing Linguistic Barriers for Democratic
Participation

5.1 Sentence complexity prediction

The English part of the original corpus consists of over 76 parallel texts, pri-
marily sourced from the Scottish care service, political manifestos for the 2024
UK general election, and newsletters from the national charity Disability Equal-
ity Scotland. These texts span a diverse range of topics, including health care
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In 2018-20 life expectancy at birth in|76.8 years for | and 81.0 years for

Scotland was males females.
From 2018 to | babies born in Scotland were | 77 years if they | and 81 years if they
2020 expected to live were boys were girls.
Modulation Explanation Synonymy,Syntax  Synonymy,Syntax

Table 1. Segment alignment for the original (top) and simplified (bottom) sentences.
The third row indicate the strategies needed for each segment.

services, environmental policies, the legal system, waste management, disability
advocacy, and linguistic accessibility. The French part of the corpus was based on
the Réfugiés.info website and covered a range of topics relevant to the refugees.

We developed a range of macro-strategies which can help in explaining why
complex sentences in our heterogenous corpus require simplification, see an ex-
ample in Table 1. The macro-strategies have been thought as points in a contin-
uum between two poles: those resulting in most addition of text (explanation)
to those resulting in the most deduction of text (omission), the middle being
constituted by transcription, with no addition or deduction of text.

For this experiment, we selected 155 complex sentences from the English
source texts and 370 sentences for French. We also annotated them with the
macro-strategies required for their simplification. The dataset was divided using
an 80/20 split for training and evaluation, respectively. To avoid redundancy
and ensure that each sentence pair was annotated with only one simplifica-
tion category, equivalent complex sentences were manually generated in cases
where a specific simplification typology was not present in the original corpus.
The eight categories—Omission, Compression, [llocutionary Change, Syntactic
Changes, Transcription, Transposition, Synonymy, and Explanation—were se-
lected to create a balanced dataset that captures a diverse range of linguistic
transformations and simplification strategies.

The annotation process consisted of a first analysis of the parallel texts, and
a review of the existing typologies used to illustrate translation operations, both
in the fields of computational linguistics and translation studies.

The training dataset consists of 130 Standard English sentences paired with
their simplified counterparts. Each simplified counterpart was designed to in-
clude precisely one simplification strategy, where a single complexity was restored
to its original form. This design ensures that the relationship between a sentence
and its simplified version highlights specific simplification strategies, allowing the
model to associate each sentence with different parts of the complexity being re-
solved. To streamline classification, these fine-grained simplification strategies
were mapped to broader macro-categories based on a predefined hierarchical
structure, simplifying the labels while preserving their semantic distinctions.

We fine-tuned four different pre-trained transformer models to perform the
task of multiclass classification, using BERT and RoBERTa, both mono- and
multilingual versions. We employed stratified 5-Fold cross-validation to ensure
robust evaluation and generalizability. We used early stopping, where training
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Typology Strategy Spanish Catalan

# Sent. %|# Sent. %
Total Sentences 336 100.00 382 100.00
Complex Sentences 312 92.86 365 95.55
Omission 3 0.89 1 0.26
Compression 5 1.49 3 0.79
Syntactic Changes 61 18.15 104 27.23
Transcript 2 0.60 2 0.52
Transposition 14 4.17 10  2.62
Synonymy 205 61.01 217 56.81
Modulation 14 417 16 4.19
Explanation 8 2.38 12 3.14

Table 2. Sentence counts and proportions of simplification strategies in Spanish and
Catalan datasets from -4 (Omission) to +4 (Explanation)

was terminated if the validation loss did not improve for the patience period.
This ensured efficient use of resources while retaining the best model.

A challenge during training concerned class imbalance in the dataset, where
certain strategies were underrepresented. To address this, we replaced the tra-
ditional cross-entropy loss with a weighted cross-entropy loss function. Class
weights were calculated based on the inverse frequency of each category. This
approach ensured that underrepresented classes contributed more significantly to
the overall loss, improving the model’s ability to predict these minority classes,
as otherwise the models tended to predict to the majority classes.

Language‘Precision Recall Fl-score Accuracy‘Predicted‘Original
Spanish 1.00 0.93 0.96 0.93 ‘ 312 336
Catalan 1.00 0.96 0.98 0.96 365 382

Table 3. Performance of the complexity classification model for Spanish and Catalan

Given the class imbalance, as the overall measure of performance we chose the
weighted macro Fl-score [29], which better reflects the classifier’s ability to han-
dle both frequent and rare simplification strategies. The fine-tuned multilingual
classifier model achieved a weighted macro F1-score of 0.8089, demonstrating its
ability to generalize across majority and minority classes.

Our pipeline follows a two-step classification approach. First, we apply a
complexity classifier that determines whether a sentence requires simplification.
Then, for sentences predicted as complex, we apply a second-stage typology
classifier that assigns one of eight simplification strategies.

We tested this approach on our developed institutional corpora in Spanish
and Catalan. Table 4 summarizes the content distribution of the tested corpora.
The Spanish dataset primarily consists of informative texts (59%), along with
political commentary and news articles. The Catalan dataset also includes a
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Genre |Spanish (%)|Catalan (%)
Informative Texts 59 57
Political & Ideological Articles 18 -
News Articles 18 -
Policy & Legislative Documents 5 21
Social Justice & Public Policy Analysis - 14

Table 4. Distribution of document genres in the developed Spanish and Catalan cor-
pora.

Choose input method:
Simple

Probability: 0.27

© Paste Text
Upload File

o Enter text:
Complex

e

8L.0 for fi les.
years for females Probability: 0.73

Text with Highlighted Words
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Explain Predictions (Captum XAl) N
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Word Attribution
120 0.12652815878391266
78 0.06222046539187431
3 expectancy 0.04676998779177666
1o 0.041673172265291214

13 females 0.03634822741150856

Fig. 1. Interpretation of predictions via Integrated Gradients. Orange tokens contribute
most to the decision of treating this sentence as complex.

strong informative component (57%) but consists of a greater proportion of
policy-related documents and public policy analysis.

The performance of the complexity classifiers is shown in Table 3. Results
indicate high accuracy and robustness, with Fl-scores of 0.96 for Spanish and
0.98 for Catalan, and complex sentences identified in 93% and 96% of the texts,
respectively.

For typology classification, the distribution of simplification strategies is re-
ported in Table 2. In both languages, Synonymy was by far the most common
transformation strategy, followed by Syntactic Changes. Interestingly, the least
frequent strategies were Omission and Compression, suggesting that simplifica-
tion in these corpora tends to rely more on rewording and structural changes
than on deletion or pragmatic reformulation.

5.2 Interpretability

Our classifier for predicting the difficulty of sentences offers good performance.
However, we were also interested in the reasons why the classifier would predict
sentences as being complex. So we carried out experiments of Al explainability
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with Integrated Gradients (IG) method [15], so that we can detect which words
or syntactic constructions commonly affect readability, as well as which of them
aligns with human annotation. IG achieves this by calculating the gradients of
the model’s output with respect to its input, thereby highlighting the importance
of individual features. For the sentence in Figure 1, IG offers actionable insights
by attributing importance scores to specific words, revealing their influence on
the predictions, including the lexical complexity (ezpectancy, which needs to be
explained) and complex information packaging (the 2018-20).

By applying IG across our annotated dataset, we identified a total of 1303
complex words from the original sentences. These words were then compared
against their corresponding simplified, easy to read versions to determine which
complex words were removed during simplification. This comparison yielded 877
removed words, representing 67.31% of the total complex words identified. The
removed words are indicative of tokens that were deemed complex by both the
model and human editors, as their removal from the easy to read versions sug-
gests that they were perceived as difficult or unnecessary for simplified compre-
hension.

5.3 Sentence simplification

Automatic text simplification is a technology to adapt the content of a text
by removing the linguistic barriers which are an obstacle to comprehension [24],
therefore it can be seen as a way to automatize the translation or transformation
of original texts into easy-to-read versions [18]. State-of-the-art simplification
systems [27] predominantly use decoder-only auto-regressive LLMs (e.g., GPT-
4), which generally outperform other architectures due to their strong few-shot
capabilities. However, the use of commercial, closed-source LLMs like GPT-4
poses challenges for the project due to privacy concerns concerns, costs, and the
inability to fine-tune them. In our project, we opted to use Salamandra family
LLMs [11] which perform exceptionally well on European languages, particu-
larly Romance languages which are the languages of our use cases. Given that
Salamandra models are decoder-only and offer instruction-tuned versions, the
project’s initial strategy revolves around simple few-shot prediction system. Our
choice is motivated by recent success in few-shot text simplification by leveraging
the model’s existing "knowledge" to perform eary-to-read adaptation.

Given that synonymy is the most prominent complexity phenomena in our
corpora (see Table 2), we limit our description of simplification to lexical sim-
plification [22], the process of replacing complex words in a given sentence with
simpler alternatives of equivalent meaning (i.e., Synonymy). We take advantage
of a manually curated corpus of lexical simplification examples in Catalan and
Spanish [25] to test our prompting methodology to obtain viable, simpler sub-
stitutes for complex words. The dataset is composed of sentences with marked
target words and lists of easier synonyms provided by human informants. We
test zero and few-shot methods and compare the performance to the baseline
used in the recent MLPS 2024 evaluation challenge [27] on simplification. Our
prompting strategy conditions or instruct the Salamandra model to provide 10
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simpler replacements given a sentence and a target word to simplify. Addition-
ally, for few-shot prompting, the model is conditioned with real examples from
the trial part of the dataset (not used in the evaluation). Quantitative assessment
is performed using accuracy at 1, which is defined as the percentage of instances
where the first top-ranked substitute for the target word matches the most fre-
quently suggested synonym in the gold data. The results so far are promising,
with our approach obtaining — few-shot — accuracies of 0.35 for Spanish and 0.22
for Catalan compared to a very strong baseline (0.32 for Spanish and 0.20 for
Catalan) based on a 10 times bigger model than ours. Still there is considerable
work to be done to improve the final accuracy.

6 Conclusions

This research demonstrates how linguistic complexity in institutional texts sig-
nificantly limits inclusive participation in democratic deliberation, particularly
for marginalized groups such as individuals with ICD, older citizens, and mi-
grants. To overcome these barriers, we propose a solution based on developing a
typology of simplification strategies and a classifier capable of detecting sentence
complexity across multiple languages, generating a wide range of registers, and
mediating across communicative divides. Text simplification contributes to mit-
igate exclusion overcoming barriers for participation and deliberation as well as
situations of structural inequality. Clearer and unbiased information improves
deliberation quality and accommodates different deliberators to express their
views in an egalitarian footing.
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