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“The limits of LLMs are the limits of the world”:
considerations on the role of linguistics
in enhancing Al-generated language quality

Valeria Zotti, valeria.zotti@unibo.it
Universita di Bologna

Introduction

In this short article I will present some observations that arose
from the activities I carried out in 2024 as part of the PRIN 2022
E-MIMIC project.

In the first part, I will briefly describe the increasing focus on in-
clusive communication and the risks associated with the use of ar-
tificial intelligence systems, such as the loss of language diversity
and the spread of biases, which I will illustrate with a few examples
from neural machine translation.

In the second part, I will discuss how the flattening of language
and the loss of multilingualism caused by Al systems may coincide
with the loss of the ability to conceptualize the world differently
from dominant models. Observation of language acquisition and
development in children reveals the social conditioning that per-
meates a language and the role of social experience in the compre-
hension process, a factor that distinguishes human competence
from artificial language production.

Linguistics proves to be of central importance in understanding
the complexity of human language, as well as the need for strong
human involvement in data-driven methods, as is being done in the
E-MIMIC project whose innovative deep-learning methodology
aims to develop artificial intelligence systems that can serve to pro-
mote equality in communication.

1. Deep Learning & Gender Bias in Language and in Al

Awareness of the risks that the development of Artificial Intelli-
gence, particularly Generative Al (GenAl), may cause for the preser-
vation of linguistic and cultural diversity and the protection of gender
equality and minority rights has grown significantly in the scientific
community over the past few years (Raus et al., 2022; Raus, 2024;
Cennamo et al., 2023; Mattioda, 2024).
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“The limits of LLMs are the limits of the world":
considerations on the role of linguistics
in enhancing AI-generated language quality

The rapid and unprecedented progress of artificial intelligence in
all areas of human endeavor, and particularly a branch known as Deep
Learning, which enables neural network-based algorithms to learn
“autonomously” on large amounts of data (Le Cun, 2019), has raised
serious questions, both in academia and in industry and institutions,
about the provenance and quality of data used to train these systems.

Asnoted by New York Times tech journalist Cade Metz, in the 2010s,
“As Google and other tech giants adopted the technology, no one
quite realized it was learning the biases of the researchers who built
it. These researchers were mostly white men, and they didn’t see the
breadth of the problem until a new wave of researchers — both wo-
men and people of color — put a finger on it” (Metz, 2021).

The lack of diversity and inclusion that characterizes the design of
Al systems is thus a major concern today. In the field of text gener-
ation, Al systems reproduce what humans say and write. If a system
is fed on human biases (conscious or unconscious), it will produce
results full of these same biases. In the current Large Language Mod-
els on which Al systems are trained, the data are heterogeneous and
not always traceable. These data risk reinforcing discrimination and
bias by giving them the appearance of objectivity.

To illustrate how these systems risk amplifying stereotypes, I will
give a first example related to the massive spread of bias in neural
machine translation, which, as Yvon (2023: A19) explains, is mainly
based on machine learning methods exploiting large corpora of par-
allel texts aligned at sentence level.

In a second example I will briefly show that another disadvantage
of generative Al is that, because of the dominance of training data
in English, the preservation of multilingualism is endangered.

1.1 Bias in Neural Machine Translation systems

The following example shows “gender bias” present in the data gen-
erated by Al systems taken from a small test performed in 2021 on
the well-known neural machine translation software, DeepL.

While in Italian it is possible to omit the subject personal pronoun
preceding the verb, resulting in neutral sentences that do not indicate
whether the subject is masculine or feminine, in English and French
it must be specified.

202
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The output of this NMT system in both English and French (Tab.
1) suggests that numerous stereotypes were present in the data
used to train it, made explicit by the use of the female personal pro-
noun for roles traditionally delegated to the female sex, such as
childcare. Other experiments have shown that if the subject per-
sonal pronoun is not specified, DeepL generally has a preference for
the masculine.

Traduci da Italiano Traduci in Inglese (US)

He plays sport. She takes care of children. He works.

Pratica sport. Si occupa dei bambini. Lavora. Guida

I'auto. He drives a car.

Traduci da Italiano Traduci in Francese
Pratica sport. Si occupa dei bambini. Lavora. Guida |l fait du sport. Elle soccupe des enfants. Il travaille. Il
I'auto. conduit une voiture.

Tab. 1. Test DeepL 2021

Three years later, when the same test was repeated in 2024 the
same stereotypes were generated again. Activities such as playing
sports, working and driving a car are still presented by the British
and American English translations as masculine activities, while, in
the sentence related to childcare, the software hesitates and omits
the subject pronoun thus returning an incorrect sentence (Tab. 2).
In the French translation, on the other hand, childcare is attributed
to a masculine subject (Fr. pronoun “il” = En. “he”), suggesting that
the French data may be less “biased” than the English data.

Traduci da Italiano

Traduci in inglese britannico

Pratica sport. Si occupa dei bambini. Lavora. Guida
l'auto.

He plays sport. Takes care of children. Works. He
drives a car.

Tradudi da Italiano

Traduci in Inglese americano

Pratica sport. Si occupa dei bambini. Lavora. Guida
l'auto.

Plays sport. Takes care of children. He works. He
drives a car.

Traduci da Italiano

Traduciin Francese

Pratica sport. Si occupa dei bambini. Lavora. Guida
l'auto.

Il pratique le sport. Il s'occupe des enfants. Il travaille.
I conduit une voiture.

Tab. 2. Test DeeplL 2024

This simple test raises further questions about the preponderance
of training data in English as a potential source of bias.

Empowering Multilingual Inclusive Communication | E-MIMIC
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1.2 English language dominance in Human and Machine
Translation

Given that these technologies rely above all on data in English, a
language which in many cases is not gender-specific, their ability
to generate inclusive texts in other languages (e.g. in the Romance
languages involved in the E-MIMIC project), is rather limited.

English is dominant not only for economic reasons, with leading
research on Al taking place largely in English-speaking countries,
but also for linguistic reasons. Morphologically complex lan-
guages (such as Italian, French, and Spanish) are much more
difficult to handle than English, while English has the advantage
of being morphologically simple (e.g. it has few verb inflections,
no gender markings), so creating IT language models for other
languages requires more computer engineering work and is more
expensive (Vetere, 2023).

An example of the impoverishment of lesser-represented lan-
guages due to this sort of “colonization” of English is provided by
a study by Henkel (2024) focusing on a comparison of human
translation and machine translation, which shows that machine
translations have reduced lexical variety. The example reported in
this study is about the verb “think” in English which, in the case
of human translation, is translated in French in 29% of cases by
“penser” and in 28% by “croire” and for the remaining 40% by
other lexemes or expressions, while DeepL translates in 74% of
cases with “penser” and a few other variants. As noted by Henkel
(2024), machine translation applies a limited number of “recipes”:
it tends to favour one single translation strategy with a small
number of alternative solutions.

The real risk of NMT-induced language impoverishment is thus
astoundingly obvious in the statistical data, the dangers of which
cannot be overstated. Indeed, linguistic diversity is an expression
of diversity of thought, but also of human diversity with respect
to gender and ethnic or age differences, disabilities, etc. As fol-
lows from Ludvig Wittgenstein's famous aphorism “the limits of
language are the limits of my world”, if human language becomes
impoverished, under the influence of machine-generated lan-
guage, the risk in a not-too-dystopian future of an impoverish-
ment of human thought is real, a recurring theme in science fic-
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tion! literature and film. In other words, with this flattening of
language generated by Al systems, the loss of multilingualism
may coincide with the loss of the ability to conceptualize the
world differently from dominant models. This ability is innate in
human beings but the social conditioning we undergo from the
moment we acquire a language affects our ability to conceptualize
reality differently.

2. Social conditioning in Human and Al generated
language

An example taken from my personal experience of observing how
children acquire language reveals the extent to which language is a
social product and is imbued with unconsciously transmitted ste-
reotypes.

When my daughter was attending kindergarten at the age of 4
and could not yet read or write, I informed her one day that she
would be attending a party the next day with ‘the children’ (in
Italian, “i bambini”) from her class. She stared hard at me and
replied, “Mom, why do you say ‘I bambinI’ (masculine in Italian) and
not ‘IE bambinE’ (feminine in Italian)? In my class there are more
girls than boys!”.

I explained to her in simple words that in Italian we use the gen-
eric masculine to refer to both sexes. After protesting indignantly
that “it's not fair,” she suggested “bambin*” as a new form that we
would use in our family to indicate that we were all equal. Having
begun at that time to take an interest in inclusive language, I recog-
nized in this attempt to eliminate sexism in the Italian language the
motive for the well-known Recommendations (Sabatini, 1987) and
the many guidelines that have been published in the last 50 years to
promote gender-neutral and non-discriminatory use of language.

This brief exchange with my daughter resonated in me as it made
me more aware of how much social conditioning we undergo
through language acquisition. Children are born pure with an in-
nate sensitivity that is gradually lost as they learn a language.

! As observed during the ALMA Al Film Festival. Pre-Visions of Artificial Intelligence,
sponsored by the ALMA Al research center and organized by Milano Michela and Zotti
Valeria in spring 2024 at the Cineteca di Bologna.
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My daughter naturally perceived an injustice conveyed by lan-
guage, namely the occultation of women, which is the reflection of
centuries of women's inferior social status. As observed by the
father of linguistics, Ferdinand de Saussure, “language is social’, it
is a social product of the language faculty and a collective reality, a
set of conventions that the community adopts (Saussure, 1916).

Human beings, as they learn a language also integrate stereotypes
conveyed by language that are socially induced, the result of lan-
guage habits and modes of interaction repeated over time within
society. Over time, a child who becomes an adult loses the innate
ability to recognize these stereotypes and unconsciously integrates
social injustice.

My daughter's example shows another key factor, the funda-
mental role of “experience.” She was aware that three-quarters of
her class were females, and this experience, which was also social in
nature, enabled her to grasp on a cognitive level the contradiction
that exists between reality and the fictitious representation of real-
ity conveyed by language.

Unlike children, Al systems have access to unimaginably large
quantities of data but do not experience it socially in the form of
real interactions with other living beings within a community
(probably one of the reasons why they have no sense of humour yet,
as demonstrated by Veale, 2021). Although there is research on
“Embodied AI”, which is generative IA inserted in a robotic body
which should improve its performance, machines are a long way
from social and pragmatic language competency (e.g. knowing what
to say in the correct situation). This leads us to the concept of dis-
cursive diversity of which IT developers must become aware. Lin-
guistics can be very helpful to raise this awareness.

3. Discursive diversity and the role of linguistics

Linguistics is the scientific study of human language in all its mani-
festations and structures. Linguists are fully aware of the essential
notion of "discourse type". Language is not monolithic and is char-
acterized by the co-existence of many "discourse types" and "re-
gisters," with different, and sometimes even contradictory or incom-
patible characteristics. The problem with LLMs is that they contain
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raw data taken largely from the Internet (Naik et al., 2024) in which
some discourse types are under-represented, others are over-repres-
ented, and all are amalgamated as if they were the same type. These
data cannot be considered as representative of human language.

The question of “representativeness” has been debated for many
years in the field of corpus linguistics, well before the advent of Al
Chomsky (1957: 15) rejected corpus linguistics because he con-
sidered that corpus data would always be insufficient to describe
language competency or the language system as a whole. Even a
text corpus of several billion words is only a small sample compared
to the amount of language that hundreds of millions of speakers
produce in one day, on and off the internet. We can only compre-
hend language in its diversity and complexity and obtain higher-
quality results from Al, in text generation or machine translation,
by distinguishing different discourse types one at time, using spe-
cialized datasets.

The experience of the E-MIMIC Project is innovative in this re-
spect insofar as the material used to train the neural networks is
authentic and the analysis and preparation of the data was carried
out by linguists following linguistic-discursive criteria designed to
ensure inclusiveness (Raus et al., 2022).

The role of linguistics is thus fundamental in IT research in order
to understand the fundamental characteristics of human language
and the reasons for which we recognize Al-generated language as
“artificial”. These are hotly debated issues among those involved in
natural language generation and machine translation.

A fascinating book entitled Intelligence artificielle, intelligence hu-
maine: la double énigme (The Double Enigma: Artificial Intelligence
and Human Intelligence), by French philosopher and mathematician
Daniel Andler (2023), offers a compelling enquiry into what “human”
or “natural” intelligence is and the various difficulties that Al has
encountered. Indeed, since its inception in the 1960s, Al has been
claimed to have the potential to equal human intelligence, yet this
initial ambition remains an illusion.

As far as language is concerned, generative Al has made astonish-
ing progress in emulating human beings, but machines are still a
long way from ‘autonomy’ with respect to humans because they lack
true understanding of the complexity of human language, and they
lack real-world human experience. Thus, linguistics is essential to

Empowering Multilingual Inclusive Communication | E-MIMIC
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take into account the role that humans play as the era of Al unfolds.
If Al lowers the quality of the language humans speak, if humans
allow language to be impoverished and if people become accus-
tomed to communicating and interacting in machine-like ways, the
risk that we might lose the ability to distinguish between human
and artificial intelligence and forget our humanity is real.

Conclusion

Political actions that have been conducted over the past few years
have been aimed at re-educating speakers of a language so that they
adopt ostensibly “new” but actually “innate” communicative prac-
tices that give recognition to all individuals. Some initiatives, such
as that of the president of the University of Trent who, in March
2024, published University Regulations written using the 'overex-
tended feminine' for offices and gender references (e.g., “decana”
“dean-fem.” “rettrice” “rector-fem.” “segretaria” “secretary-fem.”
even for men), is, as stated by the president himself, “A symbolic act
to demonstrate equality starting with the language of our docu-
ments.” Pr. Flavio de Florian said that he felt excluded from this all-
female document and understood the necessity of promoting neut-
ral and non-sexist language.

It is paradoxical that in the same era in which we are becoming
aware of the pervasiveness of sexist stereotypes in language, gener-
ative Al systems “amplify” these biases. Thus, it is essential to de-
velop a linguistic data policy, to make computer scientists aware of
this need, of the fact that methods used to collect data are crucial,
that “le manque de données textuelles de qualité entraine une sous-re-
présentation de certaines langues-cultures™ (Mattioda, 2024: 5), and
that relying on linguistic criteria is efficient. The E-MIMIC project
and other commendable initiatives, such as the national Al research
network FAIR, have shown how linguistics can help improve the
quality of language output from Al and avoid the kind of linguistic
impoverishment and biases that have so far plagued Al-generated
language.

2 “the lack of quality textual data leads to an under-representation of certain language-
cultures” (Mattioda 2025: 5).
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