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Context

Lexical-Semantic Resources (LSRs)
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Context

LSRs: a few applications
• Entity linking

• Semantic role labeling

• Word-sense disambiguation

Source: https://en.wikipedia.org/wiki/Entity_linking
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Context

LSRs: a few applications
• Entity linking

• Semantic role labeling

• Word-sense disambiguation

Source: https://web.stanford.edu/~jurafsky/slp3/slides/22_SRL.pdf
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Context

LSRs: a few applications
• Entity linking

• Semantic role labeling

• Word-sense disambiguation
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Context

Resource alignment

Expert-made Collaboratively-curated
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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 language pairs

• To combine expert-made semantic relations

• e.g., Hypernymy, meronymy, etc. BabelNet (https://babelnet.org/)
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Context

Word sense alignment (WSA)
→ linking lexical content at sense level
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Context

Sense alignment is challenging
• Differences in structure

• Where a sense is a “sense” and where a “subsense”?

• Differences in content

• Lexical choice: 

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

• Orthographic variations: kjøn vs. køn, paa vs. på

• Description methods
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• A significant body of research in aligning English resources 
including linking the Princeton WordNet with
• Wikipedia (McCrae, 2018)
• Wiktionary (Meyer and Gurevych, 2011)
• the Oxford Dictionary of English (Navigli, 2006)

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

• the German Wikipedia (Henrich et al., 2012)
• the German Wiktionary (Henrich et al., 2011)

• Various solutions have been proposed to semi-automatically link 
and merge existing LSRs

Context

LSRs: the current state
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Objectives

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

→ manually-annotated monolingual resources for the task of WSA for 
11 languages* 

*Ultimately, 15 languages
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Annotated data play a crucial role to 
tackle data-driven challenges 

particularly given the current progress 
of artificial intelligence

Context

Data to nourish
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Methodology

• Resource selection → higher priority given to dictionaries

• Preprocessing including spelling variation normalization

• Organizing  resources in one of the following formats:
a. OntoLex- Lemon (Cimiano et al., 2016)

b. TEI-Lex0 (Romary and Tasovac, 2018)

c. or a simple TSV (tab-separated values) format

• Conversion of data into dynamic spreadsheets

• Manual annotation of corresponding resources and languages

• Conversion to the final structure of the dataset
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The selection of the initial set of lemmas and senses to be aligned is 
guided by the following criteria:

• lemmas should represent all open class words

• lemmas should represent different degrees of polysemy

• lemmas in the two resources have the same part-of-speech tags

→ Spelling variations are normalized to an identical variation.

Methodology

Data Selection
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The Princeton WordNet Webster’s dictionary of 1913

Methodology

Data selection
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Methodology

Conversion to dynamic spreadsheets
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Methodology

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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Methodology

Semantic relationships: an example

Source: https://www.w3.org/2004/02/skos/core/guide/2005-10-06/
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Evaluation

1. Statistics of the datasets

2. Frequency of the number of senses

3. Sense granularity

4. Sense alignments

5. Inter-annotator agreement
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Evaluation

1. Statistics

Number of senses and 
number of tokens (in 
parentheses)
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Datasets description

2. Frequency of the number of senses 

Left senses

Right senses
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Evaluation

3. Sense granularity: Correlation between number of tokens
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Evaluation

4. Sense alignments

K → the average degree of senses
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Evaluation

5.Inter-annotator agreement using Fleiss’ Kappa
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Conclusion and future steps

We believe that our datasets will

• pave the way for further developments in exploring 
statistical and neural methods in semantic 
relationship detection and word sense alignment in  
monolingual data

• be useful for evaluation purposes
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Thanks 🙂
Any question?


