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Project overview
• Cross-lingual embeddings and deep neural networks enabling 

less-represented languages to benefit from resources and tools of 
well-resourced languages (English) 

• Focus on morphologically-rich, less-represented languages in 
European news media: Estonian, Latvian, Lithuanian, Slovenian, 
Croatian and Finnish 

• Applications for the news media industry: cross-lingual solutions for 
news and user-generated content analysis and news generation
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Contextual embeddings

• Simple, static embeddings, like word2vec, produce 
the same vector for a word like “cold” irrespective of its 
meaning and context

• Recent embeddings take the context into account 
(ELMo, transformer-based BERT and var., XLNet, 
XLM, T5…)

• Multilingual embeddings  (mBERT, XLM-R,..)



Cross-Lingual Model Transfer based 
on Embeddings
• Transfer of tools trained on mono-lingual resources
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Selected results
• Language technology advances
• News media applications
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Language technologies advances
Release of new corpora (CLARIN) 
• News corpora:

• 24sata news archive in Croatian
• Ekspress Meedia News Archive in Estonian and Russian
• Latvian Delfi Article Archive in Latvian and Russian
• STT News Archive in Finnish
• keyword extraction data splits (EE, CRO, LAT, RU)
• news sentiment  dataset (CRO)

• Comments corpora:
• 24sata comments archive in Croatian
• Ekspress Meedia comments archive in Estonian and Russian
• Latvian Delfi comments archive in Latvian and Russian
• offensive/moderated content datasets
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Pollak et al. (2021): 
EMBEDDIA Tools, 
Datasets and 
Challenges: 
Resources and 
Hackathon 
Contributions. 
EACL EMBEDDIA 
Hackashop



Language technologies advances
Release of new models for less-resourced EU languages 

• Monolingual: Slovene SloBERTa, Estonian Est-RoBERTa, ELMo models 
• Trilingual:  CroSloEngual BERT, FinEst BERT, LitLat BERT

Novel evaluation tasks and datasets: 
• SemEval 2020 CoSimLex (Armendariz et al., 2020)
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• Cross-lingual analogies (Ulčar et al. 2020)
• Translation of SuperGLUE to Slovene
• SlavNER (Piskorski et al., BSNLP 2021) Slovene

Systematic evaluation of ELMo and BERT on less-resourced EU languages 
Ulčar, M., et al. (2020). Multilingual culture-independent word analogy datasets. LREC 2020.
Armendariz et al. (2020). SemEval-2020 task 3 : graded word similarity in context. 
Ulčar et al. 2021, https://arxiv.org/abs/2107.10614
Piskorski et al. 2021 https://aclanthology.org/2021.bsnlp-1.15/
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Advances in NLP technologies
Named entity recognition and linking
Creation of different BERT-based NER systems (Boros et al.,2020; 

Cabrera-Diego et al., 2021a), Improving NEL using a multilingual 
approach (Linhares Ponteset al., 2020)

Keyword extraction methods
- Unsupervised (RaKun by Škrlj et al., Proc. of SLSP 2019), 
- Supervised TNT-KID (Martinc et al.), BERT + BiLSTM-CRF (Koloski et 

al., 2021)
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Cross-lingual sentiment analysis with intermediate 
training
• Zero-Shot Learning for Cross-Lingual News Sentiment 

Classification tested on Slo->Cro (Pelicon et al., 2021b)
• An intermediate training step to enrich the BERT language 

model representations with sentiment information.
• This approach improved the model performance on the 

Slovenian news as well as on the Croatian news in a zero-shot 
setting.

• Cross-lingual twitter sentiment  classification (Robnik
Šikonja et al., Slovenscina2.0)
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Various other tasks for news media
• News linking methods
• Diachronic news analysis allowing cross-lingual analysis of 

viewpoints
• Novel text summarization and visualization methods
• Headline generation methods
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Selected publications
• Armendariz et al. (2020). SemEval-2020 task 3 : graded word similarity in context. Proceedings of 

the 14th International Workshop on Semantic Evaluation, pages 36–49. 
https://aclanthology.org/2020.semeval-1.3.pdf

• Boros, E., et al.  (2021b).  Event detection with entity markers.  Advances in Information Retrieval -
43rd European Conference on IR Research, ECIR 2021,doi:10.1007/978-3-030-72240-1\_20

• Cabrera-Diego, L. A., Moreno, J. G., & Doucet, A. (2021b). Using a Frustratingly Easy Domainand
Tagset Adaptation for Creating Slavic Named Entity Recognition Systems.  In Proceedings of the 8th 
Workshop on Balto-Slavic Natural Language Processing.

• Kokalj et al. (2021). BERT meets Shapley: Extending SHAP Explanations toTransformer-based 
Classifiers. Proceedings of the EACL Hackashop on News Media Content Analysis and Automated 
Report Generation. https://aclanthology.org/2021.hackashop-1.3.pdf

• Linhares Pontes, E., Doucet, A., & Moreno, J. G.  (2020).  Linking named entities across languages 
using multilingual word embeddings. InJointed Conference on Digital Libraries (JCDL) 2020

• Martinc et al. 2021. TNT-KID : transformer-based neural tagger for keyword identification. Natural 
language engineering, ISSN 1469-8110, 2021, 40 str., doi: 10.1017/S1351324921000127.
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Selected publications
• Miok et al. 2020. Prediction Uncertainty Estimation for Hate Speech Classification. ICML 2020 : 

Workshop on Uncertainty & Robustness in Deep Learning, July 17, 2020. 
http://www.gatsby.ucl.ac.uk/~balaji/udl2020/accepted-papers/UDL2020-paper-058.pdf.

• Pelicon et al. 2021. Investigating cross-lingual training for offensive language detection. PeerJ
computer science, doi: 10.7717/peerj-cs.559. 

• Pelicon et al. 2021b. Zero-shot learning for cross-lingual news sentiment classification. Applied 
sciences, vol. 10, no. 17, doi: 10.3390/app10175993. 

• Piskorski et al. (2021). Slav-NER: the 3rd Cross-lingual Challenge on Recognition, Normalization, 
Classification, and Linking of Named Entities across Slavic languages. Proceedings of the 8th 
BSNLP Workshop on Balto-Slavic Natural Language Processing, pages 122–133 
https://aclanthology.org/2021.bsnlp-1.15.pdf

• Pollak et al. (2021): EMBEDDIA Tools, Datasets and Challenges: Resources and Hackathon 
Contributions. Proceedings of the EACL Hackashop on News Media Content Analysis and 
Automated Report Generation. https://aclanthology.org/2021.hackashop-1.14/

• Robnik Šikonja et al. 2021. Cross-lingual transfer of sentiment classifiers. Slovenščina 2.0. doi: 
10.4312/slo2.0.2021.1.1-25. Shekhar et al. 2020. https://jlcl.org/content/2-allissues/1-heft1-
2020/jlcl_2020-1_3.pdf
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Selected publications
• Škrlj et al. 2019. RaKUn: rank-based keyword extraction via unsupervised learning and meta vertex 

aggregation. In Proc. of. Statistical language and speech processing : 7th international conference, 
SLSP 2019 Ljubljana, Slovenia, October 14-16, 2019 : proceedings, 
https://link.springer.com/chapter/10.1007%2F978-3-030-31372-2_26

• Škrlj et al. 2021. Exploring Neural Language Models via Analysis of Local and Global Self-Attention 
Spaces. https://aclanthology.org/2021.hackashop-1.11/

• Ulčar, M., et al. (2020). Multilingual culture-independent word analogy datasets. LREC 2020. 
https://aclanthology.org/2020.lrec-1.501/Ulčar et al. (2021). Evaluation of contextual embeddings on 
less-resourced languages. https://arxiv.org/abs/2107.10614

• Zosa et al. 2021. Not All Comments are Equal: Insights into Comment Moderation from a Topic-
Aware Model. Accepted to RANLP. https://arxiv.org/abs/2109.10033


