
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 731015.

Towards Automatic Linking 
of Lexicographic Data

The case of Den Danske Ordbog and Ordbog over det 
danske Sprog for the Danish language

Sina Ahmadi, Sanni Nimb, John P. McCrae, Nicolai H. Sørensen

XIX EURALEX International Congress
Alexandroupolis, Greece
September 2021



This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 731015.

Outline

1. Context

2. Danish Lexicographical Data

3. Word-Sense Alignment

4. Experiments with ODS and DDO

5. Next steps



This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 731015.

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)

Some of the resources of Danish in the Society for Danish 
Language and Literature (DSL), Copenhagen
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1. Context

Lexical resources
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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/
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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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1. Context

A few applications

• Entity linking

• Word-sense disambiguation

• Semantic role labeling

Source: https://en.wikipedia.org/wiki/Entity_linking
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• Entity linking

• Semantic role labeling

• Word-sense disambiguation

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

1. Context

A few applications
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• Lexicographic resources at DSL 

• DanNet - the Danish WordNet

• Ordbog over det danske Sprog (ODS) (open access: https://ordnet.dk/ods)

• Den Danske Ordbog (DDO) (open access: https://ordnet.dk/ddo)

• The Danish Thesaurus

• Danish FrameNet (aligned with DDO)

• Our focus is on on linking ODS and DDO at sense level

2. Danish lexicographical resources
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2. Danish lexicographical resources

ODS vs. DDO

❇ https://ordnet.dk/ods❇ https://ordnet.dk/ddo
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2. Danish lexicographical resources

ODS vs. DDO

ODS

• Historical Danish dictionary 
(1700-1955)

• Richly-described entries
• Retrodigitized → noisy senses 

(both, in printed and XML 
versions)

• Senses not linked to any 
external resource

• Obsolete senses
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2. Danish lexicographical resources

afstand [ˈɑwˌsdanˀ] (distance in Danish)*

* https://ordnet.dk/ddo/ordbog?query=afstand
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DDO

• modern Danish dictionary 1955-->

• DSL’s direct follower to ODS --> 

many lemmas and senses in 

common

• Well-structured sense descriptions

• ~50% linked to DanNet, ~90% to 

The Danish Thesaurus at sense 

level 

2. Danish lexicographical resources

ODS vs. DDO
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3. Word sense alignment (WSA)
→ linking lexical content at sense level, including glosses
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3. 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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3. 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, including Danish
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[2]
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3. Word sense alignment

Monolingual WSA datasets
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3. Word sense alignment

Semantic relations (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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3. Word sense alignment

Semantic relations: an example

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

Manual alignment of ODS-DDO senses,
examples
• ODS exact DDO: noun passager (‘passenger’): ODS ‘person 

traveling with mail coach etc.’, DDO: ‘person traveling with private or 
public means of transportation’. 

• ODS broader than DDO: noun værge (‘guardian’): ODS ‘a 
guardian of anything or anybody’, DDO  ‘a guardian in legal context’.

• ODS narrower than DDO: adjective spids (‘sharp’): ODS two 
narrower senses, one about a sound and another one about a smell 
→  DDO ‘pungent in an unpleasant way (about smell, taste or 
sound)’.

• ODS related to DDO: noun søvn (’sleep’): ODS ‘being able to 
sleep’, DDO ‘the state of sleeping’
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3. Word sense alignment

Manual alignment of ODS-DDO senses
• 380 nouns, 93 verbs, 63 adjectives.
• ODS 3,595 senses, DDO 1,667 senses

→ 1,000 exact matches

• Polysemy: average DDO 3.11 senses 
per lemma (ODS 6.7)

• Difference in dictionary structure: 
• ODS senses include MWU
• DDO senses: no MWU
• ODS: heading main senses
• DDO: no heading main senses
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3. 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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4. Experiments with ODS and DDO
→ linking lexical content at sense level, including glosses

In order to predict the semantic similarity between two given senses, we 
trained various models based on the following similarity features:

1. String metrics
○ Longest common substring
○ Length ratio
○ Average word length ratio
○ Jaccard, Dice, and Containment

2. Word Embeddings (based on cosine similarity)

3. Automatic feature extraction 
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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. Experiments with ODS and DDO

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

https://github.com/insight-centre/naisc
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4. Experiments with ODS and DDO

Results
Performance of our 
similarity detection models 
for automatic alignment of 
DDO and ODS within a 
specific limit of 
space-separated tokens (15, 
20, 25 and all tokens) 



This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 731015.

4. Experiments with ODS and DDO

Results

The correlation of sense sizes in ODS with F-measure using various methods
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Future steps

• Text paraphrasing: converting ODS senses into more representative 

ones by

• Removing excessive descriptions, e.g. historical citations

• Lexical and orthographic normalization

• Paraphrasing techniques 


