
General motivation Data

Royal Society Corpus (RSC): 
publications Philosophical 
Transactions of the Royal Society 
of London 1665-1869 (ca. 32 
million tokens). 

Tracing the -ingsDiachronic Word Embeddings

● Language change in the domain of science, focusing on 
the Late Modern English period (17-19th century).

● Scientific style trends: decrease of entropy, increase of 
information density, specialization.

● Diachronic word embeddings:
○ Clustering and visualization
○ Comparison with corpus based relative entropy

The semantic space expands over time.

Diachronic clusters of -ings

A skip-gram model taking into account word order is fine-
tuned for each decade.

● The semantic spaces of the RSC are expanding (due to an increasing lexical specialization?)

● Within this expansion, some words words are forming non-semantic loose clusters 

● -ing verbs show an increased polyfunctionality, displaying semantic-functional clusters

● Fix threshold: lexical pull

● Dynamic threshold: 
functional loose 
clustering?

● Three main loose clusters: 
academic, motion and 
change of state verbs

● Popular algorithms:
1. Affinity Propagation
2. DBSCAN
3. Minibatch K-Means

Lexico-functional clusters

Conclusions

Grammar and Meaning 
Analysing the topology of diachronic word embeddings

Yuri Bizzoni, Stefania Degaetano-Ortlieb, Katrin Menzel, Pauline Krielke, Elke Teich

Topology of the space over time

Inner and outer distances of 
grammatically related groups 
of words grow at different 
velocities. Function words 
don’t grow apart.

Functional and lexical side pull in different directions Kullback-Leibler Divergence to find which grammatical classes
are distinctive of later periods for each group of verbs.
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