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AAAI 2021; Cited by 31

https://sapienzanlp.github.io/xl-wsd/
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Motivation
• Word Sense Disambiguation (WSD) is the task of associating words 

in context with their possible meanings contained in a pre-defined 
sense inventory.

• A unified evaluation [Raganato et al, 2017] in English WSD has 
facilitated the fast development of models for this task.

• Multilingual WSD is lack of reliable benchmarks, even though with:
   1) automatically sense-annotated corpora for different languages;
   2) language-specific WordNet-like resources;
   The gold standards use diverse data formats and outdated, or even 
unavailable, inventories of senses -> hard to compare among 
systems.
• Transformer-based architectures and Pretrain-finetune paradigm.
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Contributions
• A multilingual WSD test suite in 18 languages from six 

language families, comprising 99,450 gold annotations in total, 
new automatically-produced training data for non-English 
languages and a unified multilingual inventory of concepts.

• An extension of the fine-grained English WSD framework 
[Raganato et al, 2017] by including new training, development 
and testing data as well as a coarse-grained evaluation dataset.

• Extensive experiments (large pre-trained multilingual language 
models)
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Resources
Dictionary
• WordNet [Miller 1998]: synonym-based; manually-curated; 

English
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WordNet
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Resources
Dictionary
• WordNet [Miller 1998]: synonym-based; manually-curated; 

English
• Translation-based multilingual wordnets
• BabelNet [Navigli and Ponzetto 2012]: multilingual 

encyclopedic dictionary
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BabelNet
• (multilingual) 

Synset-based
• Even Mutimodal!
• Coordinate with 

Wordnet
• Not every 

concept maps to 
every language.
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Resources
Dictionary
• WordNet [Miller 1998]: synonym-based; manually-curated; 

English
• BabelNet [Navigli and Ponzetto 2012]: multilingual 

encyclopedic dictionary
Sense-annotated corpus
• SemCor [Miller et al., 1993]
• Data from Senseval and SemEval competitions
1) Mainly English -> unified framework [Raganato et al, 2017]
2) Multilingual benchmarks, but only a few, and outdated
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XL-WSD
A multilingual WSD benchmark
• Sense Inventory
• Gold Standards (Test and Dev set)
• Training Data
• Statistics
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Sense Inventory
• Subset of the BabelNet 4.0, where the synset meets the 

condition:
It contains at leat one sense from the Princeton WordNet 3.0.
• 117,659 BabelNet synsets
• Reason for the constraint: a shared inventory; to transfer more 

easily
• Limits: may not a faithful equivalent of a dictionary in other 

languages.
• For each sysnet (meaning), it defines (sense, lemma, pos) triplet 

pair.
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Gold Standards (test)
Language-specific WordNet datasets
• Basque (巴斯克语), Bulgarian (保加利亚语), Catalan (加泰罗尼亚
语), Chinese, Croatian (克罗地亚语), Danish, Dutch, Estonian (爱
沙尼亚语), Galician (加利西亚语), Hungarian, Japanese, Korean, 
and Slovenian (斯洛文尼亚语)

• Automatic annotations from examples
• Given synset, pos and lemma, match the target word in the 

example.
• Synset mapping: Mutilingual WN -> PWN -> BabelNet
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Gold Standards
• SemEval Datasets
• Italian and Chinese: SemEval-10 Task 17
• French, German, Italian and Spanish datasets: SemEval-13 

Task 12
• Italian and Spanish: SemEval-15 Task 13

• English: Original framework + SemEval-10 Task 17; SemEval07 
Task 7 (Coarse)

• Wordnet mapping (data cleaning); 8-2 splitting
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Training Data
• SemCor (SC)
• Princeton WordNet Gloss Corpus (WNG)
• Translated corpora (T-SC+WNG)
1) 15 non-English languages
2) Machine translation model: Opus-MT
3) Translated sentences with target words and senses annotated 
by looking up the multilingual sysnet.
4) Silver (noisy) training data: not perfect, but i) automatic; 2) 
maintained sense distribution; 3) high coverage.
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Statistics
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Statistics
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Experiment
Models
• Multilingual pre-trained models: XLMR-Base, XLMR-Large, M-BERT
• Language-specific versions of Bert: L-BERT
Evaluation measure
• F1 score
Data
• English: SemCor and WordNet Gloss (SC+WNG)
• Other languages: T-SC+WNG
• One baseline: MULAN datasets: pair sentences in a corpus of raw 

texts by a multilingual contextualized word representations.
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Results
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• English Benchmark
• Multilingual 

Evaluation
1) Zero-shot setting
Pre-trained multilingual 
models matter (model 
or data?)
2) Language-specific 
setting (Italian and 
Spanish, more WNG)



Discussion
• XLMR-Large still performs worse in some languages, Basque, 

Catalan, and Chinese.
  From ML learning perspective: less proportion of test instances 
appeared much in training set.
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Discussion

• Results on each POS tag
• Verbs are harder except for
1) Bulgarian, Dutch (less 

polysemous)
2) Catalan (加泰罗尼亚语) (less 

verbal instances)
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Conclusion
• XL-WSD, a large-scale evaluation benchmark for WSD in 18 

different languages: 34 new gold datasets; 15 silver datasets 
for training

• Extend previous English evaluation benchmark
• Strong baseline models (multilingual bert)
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EMNLP 2021 short paper; Cited by 2

https://github.com/TobiasLee/FormBERT
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•  Work related to researches and 
construction of the global 
WordNets

• Work related to knowledge 
representation of Chinese lexical 
semantics



Motivation
• To leverage word-formation knowledge to enhance Chinese 

WSD.
• For Chinese words, word formation rules/categories are more 

eminent  than Indo-European languages.
• Words with different WFRs may have different meanings.
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Word-Formation

• From Prof. Zhu, Chinese 
words are formed mainly in 
three ways: 重叠、附加、复
合
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Contribution
• To construct a large-scale Formation-informed Chinese Lexical 
Sample WSD dataset (FiCLS)

• To propose a model FormBERT to explicitly incorporate word-
formations into sense disambiguation.

• To design a word-formation predictor module to predict word-
formations for unannotated data.
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FiCLS Dataset
• Each FiCLS entry consists of (1) a word, (2) a sense definition, 

(3) a word-formation and (4) a context sentence.
• Dictionary: 5th edition of the Contemporary Chinese Dictionary 

(CCD)
     More complete and native than HowNet sememe and 
Chinese WordNet
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FiCLS
• CCD contains 62,241 words, of which 22.32% are polysemous.
• 7,064 polysemous words (20,382 senses) with use cases (short 

sentences)
• Data augmentation 
(distributional hypothesis)
• 145,964 entries in total, where 
the average length and number of 
contexts per sense are 53.04, 7.16
• Human check -> 121,655 entries
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Word-Formation Annotations
• 16 Chinese word-formations
• Annotators are professors and 

postgraduates
• Each entry is cross-validated 

by three independent 
annotators and reviewed by 
one if not agreed

• ITA: 92.61
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BERT
• Formation: sentence-level 

binary classification task:
   triplet (w,c,d) with word, 
context definition is matched or 
not. [GlossBert, Huang et al, 
2021]
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FormBERT
• To learn a formation 

embedding m* for each 
formation type.

• An auxiliary formation 
prediction task

Tsinghua - Computational Linguistics Paper Sharing 35



Experiment - Dataset
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[NOTE] I have received the sense-annotated corpus but without CCD 
dictionary.



Results
(1) Word formation rule plays a 

role
(2) FormBERT w/ FP still performs 

comparable results.
[NOTE] BEM outperformed 
GlossBERT in the English setting.
(3) ADV is harder (not in wordnet-
based corpus)
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Analysis
• Generalizability of FP: classification of WFR of 92.80.
• FormBERT in low-resource settings
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Conclusion
• To enhance Chinese WSD with word-formation knowledge
• A large-scale formation-informed dataset
• FormBERT
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Thinking…
• How does morphology help WSD?
• Does POS information matter much for Chinese WSD?
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Q & A
THANK YOU
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Performance Summary
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HowNet-based WSD
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• Based on SemEval-2007 task 
5

• 2969 instances for 36 target 
polysemous words (17 nouns 
and 19 verbs)

https://github.com/thunlp/SememeWSD



HowNet-based WSD
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Chinese-translated WSD
• BOW (Sinica Bilingual Ontological Wordnet)
• SEW (Southeast University WordNet)
• CWN (Taiwan University WordNet) – test data
• COW (Chinese open wordnet)
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