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Abstract

The Occitan language is a less resourced language and is classified as 'in danger’ by the UNESCO. Thereby, it
is important to build resources and tools that can help to safeguard and develop the digitisation of the language.
CorpusArieja is a collection of 72 texts (just over 41,000 tokens) in the Occitan language of the French department of
Ariege. The majority of the texts needed to be digitised and pass within an Optical Character Recognition. This
corpus contains dialectal and spelling variation, but is limited to prose, without diachronic variation or genre variation.
It is an annotated corpus with two levels of lemmatisation, POS tags and verbal inflection. One of the main aims of
the corpus is to enable the conception of tools that can automatically annotate all Occitan texts, regardless of the
dialect or spelling used. The Ariége territory is interesting because it includes the two variations that we focus on,
dialectal and spelling. It has plenty of authors that write in their native language, their variety of Occitan.

Keywords: less-resourced language, occitan, POSTagging, diversity, corpus, deep learning

1. Introduction

Many languages, mostly minority and endangered
ones, have no official standard for writing. This
exacerbates their status as under-resourced lan-
guages because the surface variations are an im-
portant challenge in NLP.

The Occitan language deals with plenty of these
variations: spelling, dialectal, formal, etc. Our aim
is to provide resources and tools to help processing
these variations in Occitan NLP.

In this article, we are going to describe the par-
ticularities of the Occitan language and some of its
variations. Then, we will present our work to build
and annotate a corpus of Occitan texts.

We build an annotated (lemma, supra-lemma,
POS and verbal flexion) collection of texts that con-
tains different types of variations present in the
language. We selected texts from the French de-
partement, Ariege. This departement and the texts
provided are quite representative of the variations
we focus on in this research.

2. Occitan is an Under Resourced
Language

2.1. What is Occitan?

The Occitan is a Romance language spoken in
the south of France, the Aran valley in Spain and
some valleys in the ltalian Alps. Traditionally, it is
divided into six dialects (Bec, 1978) (Figure 1). The
language has no official standard for spelling or
speaking, as it has no official recognition in France
nor ltaly. Therefore, Occitan texts contain many
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Figure 1: Map of Occitan Dialects.

variations in spelling and dialect.

Occitan has nearly a million speakers, the major-
ity of which are over 60 years old and live in rural
areas (OPLO, 2020). It is a language classified
as "in danger" of disappearance by the UNESCO
(Moseley, 2010). Thus, it is important to work on
its safeguarding.

2.2. Resources and Tools for Occitan
NLP

As discussed, Occitan is a minority language and
many of these languages have fewer resources
that can be used in natural language processing.

However, during the past ten years, some studies
have been done to provide resources for the nat-
ural processing of the Occitan language. For pro-
cessing of written text, three major funded projects
had helped increase the digitization of Occitan.
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BaTelOc (Bras and Vergez-Couret, 2013)! was
a project to build a digital collection of nearly 3.4
million words of Occitan texts. From this collection,
and other texts, Bernhard et al. (2019) built an an-
notated corpus (12,425 tokens), with lemmas and
part-of-speech (POS) tags, and provided a first tool
for the automatic annotation of an Occitan corpus
with POS tags (Urieli, 2013). This tool was then
used in the project TolosaTreebank (Miletic et al.,
2020a) to annotate a collection of texts (25,000
tokens) with both POS tags and syntactic depen-
dencies.

Moreover, the independent institution Lo Con-
grés permanent de la lenga occitana? is working on
NLP tools for public applications, such as automatic
translation® or speech synthesis*.

2.3. A Low Resourced Language?

Thanks to the European Language Grid (ELG)
(Rehm et al., 2020) we can compare the amount of
resources and tools between European languages.

Nowadays, Occitan has more resources for NLP
than many other endangered and minority lan-
guages, like Aragonese, Gallo or Friulian. On the
other hand, we cannot say that it is a well resourced
language, as there is a lot of work yet to be done.
For example, the automatic annotation tools can be
improved, it could be interesting to fine-tune or train
an Large Language Model (LLM) for occitan tasks
and have more tools for speech processing, among
other aims. Nevertheless, we do not consider Occ-
itan as a low resourced language. If we compare
Occitan with other European languages in the ELG,
we can observe similarities in term of number and
quality of NLP resources and tools with Breton, As-
turian, Aragonese and Basque for video processing
tasks. Basque is considered as a less-resourced
language (Urbizu et al., 2022), Breton as an under-
resourced language (Guennec et al., 2022) and
Asturian and Aragonese as low-resourced (Lignos
et al., 2022). Many others European languages
are low-resourced and have less resources than
Occitan. We thus choose to classify Occitan as an
under-resourced language more likely to be less-
resourced than low-resourced.

3. The Need for a Corpus with
Variation

Occitan is a language with many variations. We
chose to focus on two of these variations in our work
on Occitan texts: dialectal and spelling. These sur-
face variations add an additional challenge to the

'http://redac.univ-tlse2.fr/bateloc/

2the permanent congress of the Occitan language’
Shttps://revirada.eu/

*https://votz.eu/
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NLP of under-resourced language, and it is impor-
tant to study their effects on various NLP tasks.

3.1.

The first variation we chose to study is the dialec-
tal variation. This variation can be observed on
a lexical, morphological, phonetic level and some-
times on a syntactic level. As previously stated,
Occitan has about six dialects (Bec, 1978). These
six dialects are a linguistic continuum, meaning
there are plenty of isoglosses that traverse the Oc-
citan territory, constituting different varieties in the
dialects.

For example, the sentence Lo gos vegét un caval.
('The dog saw a horse.’) is a variety of Lengadocian.
In Provengau it could be Lo chin veguét le cavau.
and in Gascon Eth can vedo eth chivau..

The second variation concerns spelling variation.
Contemporary Occitan has commonly three differ-
ent spelling conventions. The most widely used
is "classical" spelling, inspired by medieval Occi-
tan and Catalan spelling °. Another spelling widely
used is "Mistral" spelling. It uses mostly French
spelling to write Occitan. The third group is per-
sonal spelling conventions. Indeed, the majority of
Occitan speakers are not in contact with people or
institutions that can teach them how to write the
language. Nevertheless, many want to write in their
language, so they choose to write with the spelling
learned in school, French, Spanish, Catalan or lItal-
ian spelling.

For example, the sentence Loccitan es una lenga
romanica. ('Occitan is a romance language.’)® is
written with "classical" spelling. Loccita es uno
lengo roumanico. is an example of "Mistral" spelling
and Loxita és uno léngo roumaniko. is an example
of what could be a personal spelling.

These two forms of variation limit the use of texts
if we do not have tools that are trained to take
them into account. The collections TolosaTree-
bank (Miletic et al., 2020b) and Restaure (Bernhard
et al., 2018) introduced some dialectal variation,
and the first tool (Vergez-Couret and Urieli, 2015)
has good results on this variation. However, there
is no spelling variation in these collections. In order
to automatically handle all types of Occitan texts
we need to build a robust tool that can deal with
spelling variation.

The Different Variations

3.2. The Challenge of Variation

As mentioned before, we chose two types of varia-
tions to work on with the texts in our corpus. More-

5in this article, Occitan extracts will be written with
"classical" spelling.

®lt can be pronounced [lutsita ez yno I'engo ru-
man’iko] in Lengadocian.



over, these variations are present in the majority of
Occitan texts. A lot of texts are written in spelling
conventions other than the "classical" one. There-
fore, it is a necessity to build collections and tools
that are able to process these variations.

Furthermore, the personal spelling and the "Mis-
tral" spelling are often very similar to the pronunci-
ation of the writer. Thereby, it appears important
to study texts written with these spellings to study
some particular Occitan varieties.

To the best of our knowledge, no annotated cor-
pus of contemporary Occitan texts contains spelling
variation.

3.3. Aim of the Corpus

We decided to build a collection of texts with these
two kinds of variation, dialectal and spelling. The
objective is to annotate it with POS tags and verbal
flexion. The corpus is divided into a part that is
manually annotated and a part that will be automat-
ically annotated. We used the manually annotated
part to train tools that will automatically annotate
texts with spelling and dialectal variation.

When the annotations are completed, the cor-
pus will be accessible to the scientific community
through an OpenScience platform.

4. Description of the CorpusAriéja

The CorpusArigja is the collection of 72 texts of the
French department of Ariege, for a total of 41,233
tokens. We selected 56 authors who are natives of
Ariege and who write in their own variety of Occitan.

To limit the type of variations, we restrained the
collection to contemporary texts (1850 to nowa-
days) and to prose (tales, legends, novels and jour-
nalistic texts). We feel that texts previous from 1850
would introduce too much diachrony whereas we
wish to concentrate on synchronic variation. The
choice of 1850 is purely subjective. Other genres
of texts, such as poetry, are more likely to have
some syntactic forms that differ from the natural
speaking of the language.

Setting aside diachronic and genre variations,
the corpus contains both types of variation that
interest our research, dialectal and spelling.

The majority of these texts were not available in a
digital form. We needed to scan them and perform
Optical Character Recognition (OCR) to prepare
them for downstream processing. The OCR tool
we used’ was quite good and fast. However, we
corrected every text manually to eliminate errors.

"https://www.ocr2edit.com/fr/convertir-en-txt with lan-
guage parameters of Occitan, Catalan and French.
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Figure 2: Map of some isoglosses in Ariege

4.1.

Ariege is a border territory in the south of France.
It has a frontier with Spain, but linguistically it bor-
ders Catalonia. This territory is also crossed by
isoglosses that separate Lengadocian and Gas-
con dialects (Figure 28).That makes Ariége an area
of transition between two dialects and a land that
has several linguistic variations. The proximity with
Catalan creates, in the mountains, some language
varieties that lay outside the continuum between
Gascon and Lengadocian. Similarly, certain vari-
eties in the high Pyrénées are very conservative in
terms of their phonology and do not fit in the dialec-
tal continuum between Lengadocian and Gascon.

Ariege is also an area that contains a lot of texts
and especially texts written with different spellings.
Indeed, there is an association, the "felibrige”, that
defends "Mistral" spelling and was very present in
Ariege® with many publications with that spelling.
Moreover, with the resurgence of occitanism in the
early 1900s, many authors adopted the "classi-
cal" spelling which had just been created. In addi-
tion, many authors were not aware of or refused to
adopt these spelling conventions, using a personal
spelling convention instead. We believe that there
isn’t a significant difference between personal and
"Mistral" spelling in the CorpusArigja collection, so
we categorize them together under the "Mistral"
label.

We feel it is important for tools and experiments
to have a balanced distribution between the vari-
ous types of variation (Table 1). As can be seen
from the Linguatec project (Miletic et al., 2020a),
we seem to have enough tokens of each dialect in
our corpus in order to train a tool. However, it was
complicated to maintain balanced numbers of to-
kens for the dialectal variation because the corpus

The Choice of Ariége

8Made from https://d-maps.com/carte.php?num_car
=111145&lang=fr
®Particularly the institution 'Escolo deras pirenéos’.



Dialect # tokens
Lengadocian 20,194
Gascon 12,901
Other varieties 8,138
Spelling # tokens
Mistral 19,887
Classical 21,346

Table 1: Distribution of variation in CorpusArieja

POS meaning count
ADJ adjective 1,226
ADP adposition 5,180
ADP+DET adp.+determiner 762
ADV adverb 2,000
AUX auxiliary 865
CCONJ coord. conjunction 1,397
DET determiner 7,686
INTJ interjection 143
NOUN common noun 9,307
NUM numeral 330
PART particule 236
PRON pronoun 4328
PROPN proper noun 219
SCONJ subord. conjunction 981
VERB verb 7,683
X foreign word 71

Table 2: Category distribution in CorpusAriéja

contains a lot more Lengadocian texts than Gascon
or other varieties.

4.2. Description of Annotations

We built a corpus with annotations of the POS tags,
lemmas and verbal inflexion. For the annotation of
the collection we adhere to the Universal Depen-
dencies guidelines (Nivre et al., 2016).

We divided the corpus into two parts. One is
annotated manually (21,691 tokens) to train and
evaluate our tool and the other one (19,542 tokens)
will be annotated automatically using the model of
the automatic tool with the better results on spelling
and dialectal variation.

The manual annotation of the corpus was per-
formed by a single annotator. Indeed, it was a work
that required a great expertise on the varieties of Ar-
iege and of the spelling conventions used. Thereby,
the annotator is a linguistic expert in these varieties.

4.2.1. Part-Of-Speech Annotation

For the annotation of POS we followed the guide-
lines used in Miletic et al. (2020a). These guide-
lines were made for the particularities of Occitan.

Table 2 is the description of the distribution of
POS tags in the corpus.
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4.2.2. Verbal Inflection Annotation

The annotation of verbal inflection is divided into
six features, following the UD guidelines.

1. ’Gender’, feminine or masculine, to describe
the gender inflection for the past and present
participles.

‘Number’, singular or plural, is required for all
verbal inflections except the infinitive form.

‘Person’, 1, 2 or 3, is necessary to describe
the person of conjugation for verbs that are not
infinitive nor participles.

. "VerbForn?’, participle or infinitive, to tell the
inflection form of the verb. If it is not present it
means that is neither participle nor infinitive.

‘Mood’, indicative, subjunctive, conditional or
imperative, describes the mood inflection.

‘Tense’, present, past, future or imperfect, is
used to indicate the tense used in the conjuga-
tion of the verbal form.

a | Number=Sing|Person=3|Mood=Ind|Tense=Pres
sautat | Gender=Masc|Number=Sing|VerbForm=Part|Tense=Past

Figure 3: Example of verbal inflection annotation

The Figure 3 is an example of an annotation of
verbal inflection in the CorpusArigja.

4.2.3. The Lemma Annotation

The lemma is the form of citation of a word form.
For example, ostals ('houses’) is an inflected form
of the lemma ostal ('house’). As already mentioned,
the corpus contains variations of spelling and di-
alect, which makes the lemmatisation of the tokens
in Occitan quite delicate. We have to make sure
that we are not normalizing the language variety
or spelling of the author. One of the interests of
lemmas is to gather all of the inflections of a word
together. However, we can go a little further saying
that it could be interesting to unite all the variations
of a word with a single lemma.

We therefore decided to create a second level of
lemmatisation called Supralemma.

The first level of lemmatisation follows the
spelling and language variety of the author, oustals
is lemmatised oustal (spelling variation), the lemma
of ostaus is ostau (dialectal variation) and oustaou
is the lemma of oustaous (spelling and dialectal
variation).

The second level, the Supralemma is an abstract
lemma, it is not a normalisation or a standardisa-
tion, it is only a way to bring together all variations
of a same word. Oustals, oustaus and oustaous



have the same Supralemma, ostal. We chose to
follow classical spelling and most of the Lengado-
cian dialect for the Supralemma. This choice is for
the personal comfort of the expert annotator who is
accustomed to this dialect and spelling in Occitan.

5. Conclusions and Perspectives

We presented the CorpusArigja, a corpus of Occi-
tan texts. It has 42,413 tokens and it is divided into
three dialects (Gascon, Lengadocian and other va-
rieties of Ariege) and two spellings (mistralian and
classical). We annotated the resource with POS
tags, verbal inflection and two levels of lemmatisa-
tion: one level giving the presumed lemma that the
author would use, and another more abstract level
called Supralemma to lemmatise all the variations
of a word together.

The annotated corpus can be modified to add
others annotations, like the syntactic dependencies.
Work is underway to train NLP tools for automatic
POS annotation with good results on texts with and
without spelling and dialectal variation. With the
bests results of our POS tagger and Flex tagger,
we want to automatically annotate the BaTelOc col-
lection. Our aim is to help the study of Occitan
language and the development of public NLP ap-
plications.

We want to pursue this work introducing other
variations, such as diachrony or a variation in the
genre of the texts. There are numerous poems and
songs available in Occitan that could be presented
as variations.

We also want to try our tools on other Occitan
dialects and test our methodology on other less
or low resourced languages that have no writing
standard. Indeed, we are willing to demonstrate
that it is not necessary to have corpora with mil-
lions of words to build high-performance automatic
annotation tools.
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