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Why are lexical borrowings interesting?
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- Language change and language contact

- New words and meanings

- Sociolinguistics dynamics
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Propose automatic methods for 
retrieving lexical borrowings 

(focusing on anglicisms in 
Spanish)

Motivation



Previous work
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A similar task: codeswitching identification

Sometimes I'll start a sentence in Spanish y termino en español
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Previous approaches to borrowing identification

- Lexicon lookup

- Pattern matching

- Character n-gram probability
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Previous work: limitations
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Previous work: limitations

Cada vez más personas optan por el van life y se van a vivir a una autocaravana o a una 
furgoneta camperizada.
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Previous work: limitations
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Estoy sin cash vs El disco de Johnny Cash

Receta de pie de limón vs El pie de página



Our proposal

Lexical borrowing identification should be framed as a 

sequence labeling task.

(≈ NER, MWE)
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Our proposal

- Linguistic ambiguity (pie)

- Multiword borrowing (machine learning)

- Adjacency (body beige)
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Our work from 2020

- A dataset annotated with anglicisms 

- A CRF model for the task (F1 = 0.86)
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Research questions

What type of data?

- Problem definition?
- Existing data?
- Annotation? 

What type of models?

How should we evaluate?

- Blind spots in standard evaluation?
- Diagnostic? Actionable? Predictive? 

18



Research questions

What type of data?

- Problem definition?
- Existing data?
- Annotation? 

What type of models?

How should we evaluate?

- Blind spots in standard evaluation?
- Diagnostic? Actionable? Predictive? 

19



Limitations of the 2020 dataset

- Headlines from ElDiario.es

 

- No IAA

- 54% of seen borrowings

20What type of data?



At least 5 
borrowings? 
(detected by 

the CRF)?

At least 1 
borrowing? 

(detected by 
the CRF)?

At least 1 word 
contained or 
absent in an 
EN/ES dict?

At least 1 
word not 

present in the 
training set?

Select for 
annotation

Discard

Training set 
Articles from 

ElDiario.es
(2020)

Dev set 
Sentences from 

ElDiario.es
(Jan 2021)

Test set 
Sentences from other 

sources
(Feb-Mar 2021)

No

No

NoNo

YesYes

Yes

Yes

21What type of data?

http://eldiario.es
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Annotation: What is a lexical borrowing?

- Borrowing vs codeswitches, metalinguistic usage, etc. 

 

- When does a word stop being a borrowing? 

- Unassimilated lexical borrowings

22What type of data?



COALAS: COrpus of AngLicisms in the spAnish PresS🐨
Columna 1
2020
Ours 2020 COALAS

# tokens 325.665 372.701

# journalistic sources 1 21

# ENG spans 1.304 3.038

# OTHER spans 102 123

% unseen spans (in test) 46% 92%

IAA - 0.9
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Research questions

What type of data?

- Problem definition?
- Existing data?
- Annotation? 

What type of models?

How should we evaluate?

- Blind spots in standard evaluation?
- Diagnostic? Actionable? Predictive? 
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Supervised models

- CRF 

26What type of models?



Supervised models

- CRF: F1= 0.55 [F1= 0.86, 2020] 
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Supervised models

- CRF 

- Transformer-based models: 
- BETO

-  mBERT

- BiLSTM-CRF fed with: 
- Contextual embeddings (BETO, BERT) + subword embeddings

- Fine-tuned embeddings (codeswitch) + subword embeddings

28What type of models?



29

0.840.84

What type of models?



ADoBo 2021 (Automatic Detection of Borrowings)
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- A shared task at Iberlef 2021

- Dataset: COALAS

- 9 systems, 4 teams. Best F1 = 0.85

What type of models?



ADoBo 2021 (Automatic Detection of Borrowings)
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0.85 0.85

What type of models?



An LLM for anglicism extraction

- Data scarce scenario

- Llama3 (8B)

 

- Few shot

32What type of models?



Prompting methodology for 8B-Llama3 

Prompt inspired by Ashok and Lipton (2023) template for NER: definition of the task with 
examples, question and response by Llama3.

33What type of models?



34

0.39

0.84 0.84

What type of models?



35

       Standard evaluation

How should we evaluate?

BiLSTM (cs) 8B-Llama3>



actionable?

diagnostic?
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       Standard evaluation

predictive?

How should we evaluate?

BiLSTM (cs) 8B-Llama3>

?

?

?



Research questions

What type of data?
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- Annotation? 
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- Diagnostic? Actionable? Predictive? 
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Not all anglicisms are created equal

- streaming
- online
- pie

38How should we evaluate?



Not all anglicisms are created equal

- streaming
- online
- pie

39

- Streaming del partido 

- Receta de “pie” de limón

How should we evaluate?



40How should we evaluate?



41

podcast machine learning

How should we evaluate?



42

online streaming

How should we evaluate?
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Streaming en TVE El streaming será en TVE

How should we evaluate?
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Big Data big data

How should we evaluate?



45

“prime time” prime time

How should we evaluate?
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body beige body blanco

How should we evaluate?
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benching app

How should we evaluate?
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pie app

How should we evaluate?



49red carpet app



50How should we evaluate?



Model recall per dimension
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Model recall per dimension

52How should we evaluate?



Model recall per dimension
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pie 

How should we evaluate?



Model recall per dimension

54How should we evaluate?



Model recall per dimension
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“streaming” vs streaming

How should we evaluate?



Model recall per dimension
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streaming vs online

How should we evaluate?



Motivation for a benchmark

- Under-represented dimensions 

- How do dimensions collide?

El partido se retransmitirá por “streaming”.

El partido se retransmitirá por streaming.

     Streaming del partido en TVE.

    “Streaming” del partido en TVE.
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Benchmark for Loanwords and Anglicisms in Spanish 

- 1830 handcrafted sentences 

- 1 anglicism per sentence

- Combination of dimensions exhaustively explored

62How should we evaluate?



Skyline
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Skyline de Nueva York en la nueva película de Woody Allen 

64How should we evaluate?
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El perfil de las cuatro torres caracteriza el skyline madrileño
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0.36

0.06

How should we evaluate?



Recall across punctuation
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Recall across punctuation
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Recall across punctuation
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El Perfil De Las Cuatro Torres Caracteriza El “Skyline” Madrileño

EL PERFIL DE LAS CUATRO TORRES CARACTERIZA EL "SKYLINE" MADRILEÑO

How should we evaluate?



Recall across anglicism types

How should we evaluate?
How should we evaluate?
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El partido se retransmitirá por “streaming” en TVE.
La agencia de “fact checking” desmintió el bulo.

How should we evaluate?



Recall across anglicism types
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“Streaming” del partido en TVE.
“Fact checking” del debate electoral.

How should we evaluate?



Recall across anglicism types
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Recall across anglicism types
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Recall across anglicism types
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El partido se retransmitirá por “streaming” en TVE.
El partido se retransmitirá por streaming en TVE.

How should we evaluate?
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0.36

0.06

How should we evaluate?
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#1 BiLSTM (cs)

#2 BiLSTM (un)

#3 mBERT 

#4 BETO

#5 CRF

#6 Llama3

BiLSTM (cs)

BiLSTM (un)

mBERT 

BETO

CRF

Llama3

True performance 
in COALAS 

Standard 
prediction

How should we evaluate?



Recall across anglicism types
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Median correlation over 5 external datasets = 0.85
How should we evaluate?



actionable?

diagnostic?
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       Standard evaluation

predictive?

Our method

How should we evaluate?
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actionable?
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Contributions and final remarks
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Observatorio Lázaro
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Daily numbers from Lázaro

96

Sources 22

Articles 850

Anglicisms 1050

Unique anglicisms 450

New anglicisms 45



Contributions

- Lexical borrowing identification as a sequence labeling task

- Data: collection and annotation methods for lexical borrowing

- Models: supervised models, LLM

- Evaluation: a methodology that is diagnostic, actionable and predictive
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Resources

- 2 annotated datasets (COALAS, LM2013)

- Extensive annotation guidelines

- Suite of trained models (HuggingFace )

- 2 Python packages (pylazaro , cascabel )

- Benchmark for anglicism identification in Spanish (BLAS)

- A shared task (ADoBo 2021, 2025)

- A real-time pipeline that tracks anglicism usage in the Spanish press (Observatorio Lázaro)
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Future work

- Real-world scenarios:
- LLMs
- Ensemble of models
- Which metrics?

- How can we use dimensions?

- Diachronic dimension
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Summary and conclusions

- Lexical borrowing identification as a sequence labeling task

- Data: collection and annotation methods for lexical borrowing

- Models: supervised models, LLM

- Evaluation: a methodology that is diagnostic, actionable and predictive
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“[In sequence labeling tasks,] for tokens that are neither 
unseen nor ambiguous, predicting their label mainly involves 
memorizing their most frequent label in the training set”.

Bernier-Colborne, G., & Langlais, P. (2020). Hardeval: Focusing on challenging tokens to assess robustness of ner. In Proceedings of the Twelfth Language 
Resources and Evaluation Conference (pp. 1704-1711).
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Dimensions in COALAS training set

107How should we evaluate?



Recall across punctuation
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Recall across punctuation
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Recall across anglicism types

111How should we evaluate?

La actriz lució un look total black.



Recall across anglicism types

112How should we evaluate?

La actriz lució un “look” “total black”.



Recall across punctuation
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