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The problem
 

The Word Sense Disambiguation (WSD) Task
Given a word in a context, which sense (i.e. meaning) this word denotes?

رعشلانويع نم ةد#صق

 ...ٌ دئار بلقلل نانیعلا امّنإ لاأ- رقصلا يْنَیَْعك نانیع ھل :ناویحلاو ناسنلإا يف راصبلإا وضُع1.

ھیلع رظان : نلاف ىلع نیْعَ نٌلاف- بقار ،سَّسجت : نویعلا َّثب . ةَّیبنجأ ةٍلودل اًنیع ناك" ،سوساج2.

.نِّفلا نُویع :ھسُیفنو ھنسحأو ءيش لّك دوجأ3.

.ناكملا ىلع نیع نلاف :سراح4.

... نیع دعب ارًثأ حبصأءيش لك نم رضاحلا5.

ّلحُت ،ھعوبنی-:ءاملا نُیْع6َ.  ءاملا نویع قوف رُویطّلا قِ

.ھنیع ناكملا يف اّنك- مھنیعأ موقلا ءاج:)دیكوتلل لمعتست( ھتاذ ،ھسفن-:ءيَّشلا نیْع7َ.

.ثادحلأا ركّذتو لُّیختلا ىلع ةثوروْمَ ةَّینھذ ةردق-:لقعلا نیْع8َ.

.9.....

WSD has been a challenging task for many years but has gained recent 
attention due to the advances in contextualized word embedding models 
such as BERT.

Set of senses
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O
ur Contributions

v Arabic context-gloss pairs Dataset (167k) 
• Extracted from Birzeit University’s Lexicographic database
• Annotated target words in context;

v Three Fine-tuned BERT Models
• WSD into binary sequence-pair classification task 
• Accuracy 84%
• 4 types of signals to emphasize target words in context

Gloss Context Label
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Related Work

Used context-gloss pairs in fine-tuning (Huang et al., 2019; Yap et al., 2020; 
Blevins and Zettlemoyer, 2020). El-Razzaz et al. (2021) used a small dataset, but 
the experiment is not reliable. 

Used markers to emphasize target words in context-gloss Huang et al. (2019); 
Botha et al. (2020); Lei et al. (2017); 

Sense vectors (Laatar et al., 2017), Stem2Vec and Sense2Vec(Alkhatlan et al., 
2018), Lemma2Vec (Al-Hajj and Jarrar, 2021), Word Sense Induction (Alian and 
Awajan, 2020), or using fastText (Logacheva et al., 2020). Elayeb (2019) reviewed 
Arabic WSD approaches until 2018.

BERT-based:

Static Embeddings (related  to Arabic WSD)
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Constructing a dataset of context-gloss pairs

• Extracted (60K pairs) from the Arabic Ontology 
and the ~400K dictionary definitions available 
at Birzeit University. All are labeled as True.

https://ontology.birzeit.edu

• Generated 107k False pairs from 
the True pairs.

Ø Annotated target words in context

https://ontology.birzeit.edu/concept/293198
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Constructing a dataset of context-gloss pairs

Statistics:

Training and Test Datasets
• every context selected in the test set 

should not be selected in the training set; 
• every gloss should be selected in both the 

training and the test sets.

Download: https://ontology.birzeit.edu/downloads
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Constructing a dataset of context-gloss pairs

• Annotating Target Words in Context

§ Used four methods in parallel 
Ø Substring
Ø Character-level cosine similarity
Ø Levenshtein distance
Ø Lemmatization

§ All results were validated manually

Lemma :89ع

Gloss kl لi دوجأ
mفنو هنسحأو ءvهس

Context رعشلانويع نم ةدyصق

• Used four variations of tagging target words
supervised signals used to emphasize target words in context during the BERT fine-tuning
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Fine-Tuning

v Fine-tuned three Arabic pre-trained BERT models
The WSD task is converted into binary sequence-pair classification task

v Results



11

Fine-Tuning

Tagging target words while fine-tuning
To emphasize target words during the BERT fine-tuning
Tested 4 variations of tags

v Results (with AraBERTv02)
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Summary

Constructed Dataset: labeled Arabic context-gloss pairs (167K) 

Fine-tuned: BERT: three models (84% accuracy)

Converted: WSD task into binary sequence-pair classification

Annotated: Target words in context, to emphasize them
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Thank You
Mustafa Jarrar

mjarrar@birzeit.edu
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