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Quantifying Lexical Semantic Shift
via Unbalanced Optimal Transport

Background
lSome word senses disappear/emerge over time.
l Existing methods mainly address detecting word-level 

semantic shift [1], offering limited insight into instance-
level shift.

lUnbalanced optimal transport provides alignment with 
excess and deficit between old and modern instances.

Approach
lUsing the alignment excess and deficit via UOT, define 

Sense Usage Shift (SUS), which captures instance-
level semantic shift.

Results
lSUS can quantify shifts in the relative frequency of 

word sense over time at the instance level.
lAggregating SUS across instances enables to quantify 

word-level semantic shift.

Quantifying Instance-Level Semantic Shift via UOT
lUse old/modern contexts containing the target 

word (e.g., record) from the DWUG dataset [2].
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lWe propose SUS, which quantifies shifts in the 
frequency of word usage at each instance:
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Quantifying Word-Level Semantic Shift
lAggregating SUS across instances within each time period 

enables to quantify how much a word meaning has changed.
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