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Introduction

vVVvy vy VY VYy

motivation: dictionaries need to be maintained

task: find incomplete dictionary entries

data: the monolingual Swedish dictionary SO

solution: compare dictionary sense number to corpus sense number
method: automatic word sense induction with word-in-context models

contributions:
1. accurate, systematic, simple and general methodology
2. manual and statistical analysis
3. realistic and large-scale setting



Related work

> non-recorded sense detection (Cook et al., 2014; Erk, 2006; Fedorova et al., 2024)

> binary classification problem
> combines aspects of word sense induction and disambiguation

> our previous studies (Sander et al., 2024; Skldberg et al., 2024)

> word sense induction
> small-scale Swedish/English/German data
> ~50% had non-recorded senses



Task

> usage-level: Given a usage v and a set of sense descriptions S, decide whether
the sense of v is covered by S.

» lemma-level: Given a set of usages U and a set of sense descriptions S, decide
whether any of the usages v € U is not covered by S.



Data

» SO = the comprehensive Swedish Academy's defining dictionary
> developed at Sprékbanken Text, University of Gothenburg
> available as app and on the dictionary portal Svenska.se.
> latest edition: 2021; next update: early 2026
> covers contemporary Swedish (about 65,000 headwords in total; about 39,000 of
them (60%) are reported to have only one sense)

> SVT corpus = Swedish written news and news articles published by Sweden's
national public broadcaster
> available through Sprakbanken Text
> 18 subcorpora from 2004-2021 (around 218 million tokens)



Model & Tool

upload target word usages to DURel tool! (Schlechtweg et al., 2024)
automatically annotate all usage pairs with semantic proximity score
represent scores as edges in weighted graph

automatically cluster edges into sense clusters

AR A

treat all words with more than one cluster as having usages of a non-recorded
sense

lhttps://durel.ims.uni-stuttgart.de/
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Corpus examples for botemedel ‘remedy’

(A) Medicinen stoppar RNA-virus frén att férdka sig — och &r snarare en bromsmedicin
an ett botemedel .
‘The medicine stops RNA viruses from multiplying — and is more of a brake drug
than a cure.’

(B) En grupp forskare vid Imperial College i London kan ha upptéckt ett nytt
botemedel mot 3k- och sjosjuka .
‘A group of researchers at Imperial College London may have discovered a new
cure for motion sickness.’

(C) IFK Goteborg hade inget botemedel mot (...) Aliou Badji borta mot Djurgrden .
‘IFK Géteborg had no remedy against (...) Aliou Badji during their away game
against Djurgérden.’

... (25 usages in total)



Example pair for botemedel ‘remedy’

(A) Medicinen stoppar RNA-virus frén att foroka sig — och &r snarare en bromsmedicin
dn ett botemedel .
‘The medicine stops RNA viruses from multiplying — and is more of a brake drug
than a cure.’

(B) En grupp forskare vid Imperial College i London kan ha upptéckt ett nytt
botemedel mot 3k- och sjosjuka .
‘A group of researchers at Imperial College London may have discovered a new
cure for motion sickness.’

» semantic proximity annotation: .96



Example pair for botemedel ‘remedy’

(A) Medicinen stoppar RNA-virus frén att féroka sig — och ar snarare en bromsmedicin
an ett botemedel .
‘The medicine stops RNA viruses from multiplying — and is more of a brake drug
than a cure.’

(C) IFK Goteborg hade inget botemedel mot (...) Aliou Badji borta mot Djurgérden .
‘IFK Géteborg had no remedy against (...) Aliou Badji during their away game
against Djurgérden.’

» semantic proximity annotation: .35



Example graph for botemedel ‘remedy’




Semantic proximity annotation
Figure 1: XL-LEXEME model architecture (Cassotti et al., 2023).
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Correlation Clustering
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w € W are shifted to obtain a set of positive and negative edges

Let C: U~ L be some clustering on U

¢E ¢ is the set of positive (high) edges across any of the clusters in clustering C
WE ¢ the set of negative (low) edges within any of the clusters

correlation clustering searches for a clustering C that minimizes the sum of
weighted cluster disagreements:

SWD(C)= ¥ W(e)+ ¥ IW(e)l.

eedE,c €EYE,C

main assumption:
> weights above/below threshold indicate same/different sense



Experiments

main question: How accurate is our approach?
multiple experimental rounds

incremental improvements

vy vvyy

increasing data sizes



Pilot study

tune clustering parameters on 18 sense-annotated words
randomly select 281 monosemous content words
sample 25 usages per word

cluster with DURel tool

ok b=

compare 1-cluster and >1-cluster groups for non-recorded senses



Main study

randomly select 1175 monosemous content words

sample 25 usages per word with improved filtering

cluster with DUREel tool

compare 1-cluster and >1-cluster groups for non-recorded senses

el



Example graph for beachvolleyboll ‘beach volleyball’ (1-cluster)
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Example graph for skyltfénster ‘shop window' (>1-cluster)




Results

Table 1: Number of words with 1-6 clusters in the pilot study (top) and the main study

81 14 .03 .01 .003 .003

(bottom).
|1 2 3 4 5 6 | total
pilot 215 49 9 1 1 281
% 77 17 .03 .02 .003 .003 1.0
main 956 167 33 15 3 1 1175
1.0

%




Manual analysis

> aim: compare the two groups of interest (1-cluster vs. >1-cluster) for presence of
non-recorded senses

> expectation: none in 1-cluster, but many in >1-cluster

> pilot study: randomly sample 28 words from 1-cluster group and all 66 words
from >1-cluster group

> main study: randomly sample 21 vs. 153 words in parallel



Manual analysis

Table 2: 2x2 contingency tables for cluster number vs. non-recorded sense presence in the pilot
study (top) and the main study (bottom).

Item 1-cluster >1-cluster Row total
non-recorded 1 30 31
recorded 27 36 63
Column total 28 66 94
non-recorded 0 87 87
recorded 21 66 87

Column total 21 153 174




Manual analysis

» >1-cluster group has a much larger proportion of non-recorded sense cases in
both studies

> strong observed effect size: 4% vs. 45% (pilot), 0% vs. 57% (main)

> group differences are statistically significant (Fisher's exact test, p <.01)

> 1-cluster group is much more frequent than the >1-cluster group in the full data
that were clustered (77% and 81% of all words)

— by inspecting only the >1-cluster group (instead of the full data) we
significantly increase the chance to find non-recorded senses compared to a
random selection



Dictionary updates

> A new sense is added to the SO database if it is considered to be established in
modern Swedish texts (with general language rather than specialized terminology).

» Main sense or a subsense? The SO lexicographers follow the traditions
applicable to the semantic description in the dictionary.



Dictionary updates

> Some examples of headwords in the SO database with recently added senses:
> main sense:
> [itthet ‘lightness’; riksméte ‘national assembly’
> subsense:

> figurative: coacha ‘coach’; huvudritt ‘main course’, kroppspulsider ‘aorta’
> extension: friskfrklara ‘declare healthy’; obscen ‘obscene’

> generalisation: /livférsikring 'life insurance'; beroendeframkallande ‘addictive’
> specialization: drakonisk ‘draconian’, resumé ‘résumé’



Conclusion

> simple, effective approach to find non-recorded senses
> has led to several SO updates

> published predictions for ~1,500 target words?

2https://doi.org/10.5281/zenodo. 15850761
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Future

vV vy vV vV VY

work

compare effect size across increasing cluster numbers

study words with more than one sense in the dictionary

incorporate sense definitions, and other dictionary entry information
include cluster size into analysis

incorporate more corpus evidence

compare to alternative word sense induction models
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