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Lexical Semantic Change

The meaning of words naturally evolve  across 

different periods/domains.

- plane in 19th: 
- “If a plane( ) be parallel to the horizontal…”

- “The sun is in the same plane( ) as the picture…”

- plane in 20th: 
- “The President’s plane( ) landed at Goose Bay…”

- “The plane( ) kept climbing and climbing…”
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Lexical Semantic Change Detection

Detecting semantically changed words across 

different periods/domains.

- plane in 19th: 
- “If a plane( ) be parallel to the horizontal…”

- “The sun is in the same plane( ) as the picture…”

- plane in 20th: 
- “The President’s plane( ) landed at Goose Bay…”

- “The plane( ) kept climbing and climbing…”

Key problem: preparing annotated words
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DURel Annotation Pipeline [Schlechtweg+2018]

- Annotating word usage (A-F) via usage 

similarity (1: Unrelated - 4: Identical)

- It can be viewed as an annotation graph 

= word usage graph

4



Word Usage Graph [Schlechtweg+2021]

- These graphs are clustered to identify senses

- The degree of sense gain/loss between 

different periods/domains

= The degree of semantic change 
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How can we model semantic change 

from word usage graphs directly?



Proposal

- Represent the word usage graph as an 

adjacency matrix (A-C: Doc1, D-F: Doc2)

- Model the usage similarity matrix directly
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Proposal

- If the meaning of the word is stable

- All similarity scores X are generated from the 

same distribution
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Proposal

- If the meaning of the word is changed

- All similarity scores X1~X4 are generated from 

the distinct distributions
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Proposal

- Our goal: estimate           from similarity matrix 

(              : semantic change indicator) 

- To predict semantic change, we can compare

10

Pólya distribution

Bayes' theorem



Results

- Our method outperforms previous SotA 

approaches using word embeddings
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Results
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Discussion

- Only 5→2% of the total entries work!
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