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Let me introduce ...

The "Banque de Données Langue Corse" (BDLC) project
Corsican Language Database: https://bdlc.univ-corse.fr/

Collects linguistic data on know-how and cultural traditions all over Corsica

Illustrate and study the linguistic variation

Oral interviews (field surveys) with native speakers
● Lexical data
● Ethnotexts: mainly in Corsican but code switching with French occurs

From 2019, starting NLP for Corsican

https://bdlc.univ-corse.fr/


The Challenge of building and using corpora for under-
resourced langages (UL)

Language Identification (LgID) is an important tool to build uniform and 
high quality corpora with regard to the language of the documents 

 → LID, a classical NLP component with high and satisfactory results

BUT: … sometimes a little less – to much less – good for UL !

 → It is possible to train a document-level LID module with UL support given some raw 
initial corpora  [Kevers 2022]

BUT: in the real life, many documents are not expressed in one single language !



The case of multilingual documents

Example 1: Belgian Official Journal
● Intentional
● Well-organised and delimited

NLD FRA

http://www.ejustice.just.fgov.be



The case of multilingual documents

Example 2: Santa Maria Di Lota municipality journal (Corsica, France)



The case of multilingual documents

● Intentional
● Moderately 

organised and 
delimited

● Large segments 
(paragraphs)

● Evenly balanced

Corsican

French

Example 2: SMDL municipality journal



[English]

- So when you have your garden, what do you do? First of all how 
the gardens, how do you choose them, I mean, in the sun or...?

- The garden? Ah, the ideal for the garden, for the products, the 
ideal is exposure to the sun. Eh, the products are better. It's better, 
the products are not in contact with the mud. 

- And then when you have to prepare the ground, how do you do it? 

- In November, you turn the soil. In November, you turn over the soil 
a little, you... how do you say, we say "à volta tonda", in the soil. 
Then... all the microbes and so on die. 

- And some land is easier to work? No ? How do you say?

- Oh yes. Yes. Some are softer. And some are harder, they're more 
compact. How- do they call it? There's limestone and they're harder. 

- And... well then when they are more, when they are easy to work, 
you say: they are soft? 

— Allora, quand’è t’ai u to ortu, chì faci ? In prima cume 
l’orti, cume i pigliavate, vogliu dì, à sulana o...?

— L’ortu ? Ah, l’ortu u megliu, pè a robba u megliu hè à 
sulana. Eh, a robba hè più bona. U megliu, a robba hè più 
sfangata.

— È allora, quand’è tù ai da preparà u to terrenu, cume fecii ?

— Allora u terrenu, di novembre cusì, u volti. Di novembre li 
dai una vultulata à... cume si dice, dimu à volta tonda, chì nu a 
terra. Allora... tutti i microbes è i cosi si morenu.

— È, certe terre sò più fàciule à travaglià ? Nò ? Cume si 
dice ? 

— Ah iè. Oui. Certe sò più lene. È certe sò più dure, sò più 
carche. Cume u chjamanu, ci hè u calcaire chì, sò più, sò più 
dure.

—È... bon allora quandu sò più, quandu sò fàciule à travaglià, 
dici : sò lene ? [...]

The case of multilingual documents

Example 3: Ethnotext from the BDLC BDLC # 368 / Lento / Cultures - Le jardin



The case of multilingual documents

● Unintentional
● Completely mixed
● Small segments
● Not very frequent (isolated)

 → Code switching 

Example 3: Ethnotext from the BDLC

BDLC # 368 / Lento / Cultures - Le jardin

— Allora, quand’è t’ai u to ortu, chì faci ? In prima cume 
l’orti, cume i pigliavate, vogliu dì, à sulana o...?

— L’ortu ? Ah, l’ortu u megliu, pè a robba u megliu hè à 
sulana. Eh, a robba hè più bona. U megliu, a robba hè più 
sfangata.

— È allora, quand’è tù ai da preparà u to terrenu, cume fecii ?

— Allora u terrenu, di novembre cusì, u volti. Di novembre li 
dai una vultulata à... cume si dice, dimu à volta tonda, chì nu a 
terra. Allora... tutti i microbes è i cosi si morenu.

— È, certe terre sò più fàciule à travaglià ? Nò ? Cume si 
dice ? 

— Ah iè. Oui. Certe sò più lene. È certe sò più dure, sò più 
carche. Cume u chjamanu, ci hè u calcaire chì, sò più, sò più 
dure.

—È... bon allora quandu sò più, quandu sò fàciule à travaglià, 
dici : sò lene ? [...]



The case of multilingual documents

Language Identification (LgID) at the word level is an important tool to build 
uniform and high quality corpora with regard to the language of the 
documents

 → Only a few systems are available...

 → Generally, no annotated corpus to carry out specific and massive machine learning

BUT: we argue that it is possible to use a LID module that performs well on short texts to 
carry out this work

 → only requires raw monolingual corpora

 → optionally uses monolingual dictionaries

 → LID = ldig  [Nakatani 2012]



CoSwID, a tool to identify monolingual segments into 
multilingual documents

General parsing:
● Split text into tokens
● Analyse it through a sliding window
● Use LgID on each snippet

 → returns probability distribution
● Optionally, limit the results to a 

subset of langages
● Consolidate results

 → for a 3-tokens window, each token will get 
3 scores to be added up

...this is a texte to process...

LgID
FR : 0.5 
EN : 0.4 
CO : ... 
.. : ...

Update

[this] →[EN=0.8+0.6+0.7 ; FR=0+0.05+0.1 ; ...] 

[is]   →[EN=0.6+0.7+ 0.4  ; FR=0.05+0.1+ 0.5  ;...] 

[a]    →[EN=0.7+ 0.4  ; FR=0.1+ 0.5  ; CO=... ; ...] 

[texte]→[EN= 0.4  ; FR= 0.5  ; CO=... ; ...] 
  ...

  sliding window 

Text representation

IF  limit to {FR,EN}

FR : 0.56 
EN : 0.44

Update



CoSwID, a tool to identify monolingual segments into 
multilingual documents

Final Annotation:
● The language with the highest probability is 

assigned to the token
● If the difference between first languages is 

small  further verification→
– Thresholding ("indecision gap")
– Verification of remaining languages (three 

possible methods) :
○ Dictionary
○ LgID on the token
○ Dictionary + LgID

If indecision gap = 0.10:

No direct decision for [a]
 → keep EN and FR

 → use dictionnary and/or LgID to choose

 → if not sucessful, keep the original result 

[this] →[EN=0.70 ; FR=0.05 ; CO=... ; ... ] 

[is]   →[EN=0.57 ; FR=0.22 ; CO=... ; ... ] 

[a]    →[EN=0.47 ; FR=0.40 ; CO=... ; ... ] 

[texte]→[EN=0.39 ; FR=0.51 ; CO=... ; ... ] 
  ...

Text representation



CoSwID, a tool to identify monolingual segments into 
multilingual documents

Tests and evaluation – Data
● Selection of nine languages
● LgID training data

– Three corpora for Corsican (Wikipedia, the Bible, A 
Piazzetta blog)

– Tatoeba (eight languages)
● Dictionaries

– Lists of inflected forms



CoSwID, a tool to identify monolingual segments into 
multilingual documents

Tests and evaluation – Data
● Evaluation corpora

– UDHR-parag: synthetic ; full paragraphs in one language
– UDHR-sent: synthetic ; full sentences in one language
– UDHR-word: synthetic

○ Select a sentence in a main langage (chosen randomly)
○ Every 3 to 7 tokens, replace 1 to 4 token in an other langage (chosen randomly)

 → Will give a "worst-case scenario" performance measure

– BDLC-ethno: authentic ; code switching like alternations



CoSwID, a tool to identify monolingual segments into 
multilingual documents

Tests and evaluation – Experiments

CoSwID parameters TESTED VALUES

Training set for LgID Base, Filter, Filter2

Sliding window size 1, 3, 5, 7 tokens

Indecision gap 0, 0.5, 0.1, 0.2

Verification methods dico, lgid, full

Limitation to a subset of langages
(for BDLC-ethno corpus only)

{Corsican,French}

 → All the combinations of these parameters were tested



CoSwID, a tool to identify monolingual segments into 
multilingual documents

Tests and evaluation – Experiments

Third party systems USE CASE LANGUAGES USABLE
BUILT-IN DATA

CUSTOMISATION

SegLang
[Yamaguchi and Tanaka-
Ishii 2012]

Multilingual (1-N) 
documents

222
Our 9 lg. covered

- UDHR
- Wikipedia

Data from Filter2

LangId
[King and Abney 2013]

Bilingual documents 30
Corsican missing

n/a Data from Filter2

Codeswitchador
[Lignos and Mitch 2013]

Bilingual documents 2
Spanish/English

n/a Data from Filter2



Results
UDHR-parag / UDHR-sent

CoSwID : 98.15% / 98.00% – SegLangWikipedia : 92.11% / 90.53% – SegLangCustom : 99.54% / 99.61%

UDHR-word
CoSwID : 87.29% – SegLangWikipedia : 70.61% – SegLangCustom : 88.07%

BDLC-ethno
CoSwID : 96.31% – SegLangWikipedia : 94.60% – SegLangCustom : 97.54%

BDLC-ethno{cos,fra}

CoSwID : 97.97% – SegLangCustom : 97.70% – LangId : 97.38 % – Codeswitchador : 96.70 %

CoSwID, a tool to identify monolingual segments into 
multilingual documents



CoSwID, a tool to identify monolingual segments into 
multilingual documents

Results
● A short window is suitable for dynamic language alternations and/or for short segments.

● A longer window will maximise accuracy for texts containing mainly long monolingual segments.

● Verification mechanism has an added value (but quite marginal when only two languages)
– Generally dictionary based
– Optimal gap size is not obvious (0.2 ?)

● Filtering is generally benefical (but sometimes marginally)  data quality matters→



CoSwID, a tool to identify monolingual segments into 
multilingual documents

Conclusions

 → Achieved results – Acco [ 87.29% , 97.97% ] – in line with third-party systems (using our custom data)

 → LgID module can be used to detect language alternations such as code switching

 → This approach allows to include without difficulty under-resourced languages with a minimum of       
    resources

 → The release of the code and data will contribute to improve the offer of open and reusable systems   
    for language and code switching identification
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