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1. Context

"Dictionaries are treasure houses of data on 
the uses of words. They are also our best 

starting point for all questions regarding word 
sense distinctions, in NLP, the humanities or 

lexicography.
But to reveal the dictionary's treasures in a 

systematic way is no simple."

— Adam Kilgarriff (Dictionary Word Sense Distinctions: An 
Enquiry into Their Nature)
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1. Context

ELEXIS – European Lexicographic Infrastructure 
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❇ Find out more about ELEXIS at https://elex.is/ 

17 partners from 15 countries, 73 institutions from 37 countries 
(February 2018 - July 2022) 

https://elex.is/tools-and-services/
https://elex.is/tools-and-services/
https://elex.is/
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1. Context

Resource alignment

Expert-made Collaboratively-curated 5
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1. Context

Why linking resources?

• To improve word and concept coverage

• e.g., named entities, new senses

• To improve domain coverage

• To improve multilingualism  

• Creating resources for new languages

• To combine expert-made semantic relations

• e.g., Hypernymy, meronymy, etc. BabelNet (https://babelnet.org/)
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At sense level At entry level
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1. Context

Let’s set it up.

Of course, many more fields to explore, e.g. semantic relationship alignment [5], concept alignment [6] 
and ontology alignment [7].
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2. Word sense alignment (WSA)
→ linking lexical content at sense level, including glosses
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2. Word sense alignment

Sense alignment is challenging
• Differences in structure

• sense vs. sub-sense vs. sub-sub-sense etc.

• formalizations, such as WordNet [8], FrameNet [9] and generative lexicon [10] 

• Differences in content
• Lexical choice: 

• Alcohol: vandklar vædske (water-clear liquid) vs. farveløs (colorless) in Danish

• Definition paradigms [11], as in:
• footnote: A footnote is a note of text placed at the bottom of a page (analytical)

• méchant : qui est dangereux, nuisible, néfaste (synonymous)

• good: the opposite of bad (relational)
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An example: afstand [ˈɑwˌsdanˀ] (distance in Danish)*

* https://ordnet.dk/ddo/ordbog?query=afstand
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• A significant body of research in aligning English resources 
including linking the Princeton WordNet with
• Wikipedia [12]
• Wiktionary [13]
• the Oxford Dictionary of English [14]
• Wikidata [15]

• A fewer number of manually aligned monolingual resources in 
other languages including linking:
• the GermaNet–the German Wordnet with

• the German Wikipedia [16]
• the German Wiktionary [17]

• Not too many studies on other languages! 

2. Word sense alignment

What has been done?
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2. Word sense alignment

Monolingual WSA datasets

To address some of the current main 
limitations in WSA:
○ Multilingualism
○ Monolingual resources
○ Gold-standard datasets
○ Semantic relationship annotation

→ 17 manually-annotated monolingual resources for the task of WSA 
covering 15 languages
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[2]
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2. Word sense alignment

Monolingual WSA datasets
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2. Word sense alignment

Semantic relationships (based on SKOS*)
• exact: The sense are the same, for example the definitions are 

simply paraphrases
• broader: The sense in the first dictionary completely covers the 

meaning of the sense in the second dictionary and is applicable to 
further meanings

• narrower: The sense in the first dictionary is entirely covered by 
the sense of the second dictionary, which is applicable to further 
meanings

• related: There are cases when the senses may be equal but the 
definitions in both dictionaries differ in key aspects

• none: There is no match for this sense
* https://www.w3.org/2004/02/skos/
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2. Word sense alignment

Semantic relationships: an example

Source: https://www.w3.org/2004/02/skos/core/guide/2005-10-06/
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2. Word sense alignment

MWSA Datasets

Statistics
Number of senses and 
number of tokens (in 
parentheses)

❇ Data openly available 
at: 
https://github.com/elexis-eu/mwsa
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2. Word sense alignment

Approaches and state-of-the-art

Approach Accuracy Precision Recall F1-measure

Jaccard similarity with the Hungarian Algorithm [19] 0.752 0 0 0

similarity methods sas well as similarities coming from ELMo and BERT 
[20] 0.763 0.619 0.782 0.691

word-sense disambiguation, multiple features from BERT combined using 
a random forest [21] 0.798 0.746 0.353 0.48

BERT & Siamese LSTM [22] 0.759 0.586 0.692 0.634

Features from ConceptNet & restricted Boltzmann Machine [23] 89 82.35 82.87 82.61

Results of the English monolingual WSA in the context of the Monolingual Word Sense 
Alignment Shared Task (LREC 2020): https://competitions.codalab.org/competitions/22163 

https://competitions.codalab.org/competitions/22163
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3. Bilingual Lexicon Induction (BLI)
Given two dictionaries in two different languages, generate new 
translation pairs → linking dictionaries at entry level
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Based on the in the Apertium translation data: http://tiad2021.unizar.es/ 

http://tiad2021.unizar.es/
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3. Bilingual Lexicon Induction (BLI)

Translation Inference across Dictionaries (TIAD)
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● automatic generation of new 
bilingual (and multilingual) 
dictionaries from existing ones

● no translations can be obtained 
directly among source and target 
languages based on the available 
RDF data

● no external resource with 
alignments between the source and 
target languages is allowed to be 
used → unsupervised

❇ See more at https://tiad2021.unizar.es/

References available at [1]
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3. Bilingual Lexicon Induction (BLI)

Exploring the graph structure
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3. Bilingual Lexicon Induction (BLI)

Limitations due to coverage
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3. Bilingual Lexicon Induction (BLI)

Cross-lingual word embeddings mapping
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Using unsupervised cross-lingual 
word embedding  mapping  
techniques, find  a  mapping  
between  the  monolingual  word  
embedding  spaces of the source and 
target languages.
● VecMap [24]
● MUSE [25]
● Both methods, induce a seed 

lexicon automatically assuming 
approximate isomorphism 
between source and target spaces

t-SNE visualization of chaotique (adjective in French) in the MUSE multilingual word 
embeddings of French and Portuguese
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3. Bilingual Lexicon Induction (BLI)

Contextual embeddings
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● How to incorporate 

representation of sense 

distinction in the two previous 

tasks?

● A fundamental question: Are 

there a certain number of 

senses for a word? What 

determines it?

t-SNE visualization of fish (noun, verb) in BERT vector for each occurrence in the 
SemCor corpus (http://web.eecs.umich.edu/~mihalcea/downloads.html#semcor)
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• Naisc is a system for aligning 
RDF datasets

• It takes as input 2 RDF 
documents 

• It outputs an alignment (set 
of RDF triples) between 
these two documents

❇ Openly available at 
https://github.com/insight-centre/naisc 

4. Naisc ‘Naisc’ means ‘links’ in Irish 
and is pronounced ‘nashk’.

https://github.com/insight-centre/naisc
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• Cross-lingual word-sense alignment
• More robust techniques for semantic relationship detection 

across word senses and glosses
• Exploring other lexicographical information such as:

• etymological data: school of fish vs. elementary school
• cognates: eau (water, French) vs. aw (water, Kurdish) from *wd-r/akʷ- (PIE)
• pronunciations: lead /liːd/ vs. lead /lɛd/

• Promoting interoperability among existing and future 
lexicographical resources, as in Linguistic Linked Open Data

• And many more...

5. Next steps?
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Merci beaucoup !
🙂
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