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Because of great efforts in Digital Humanities and corpus linguistics, a large number of historical 
texts have been digitized (and sometimes even syntactically parsed and part-of-speech-tagged), 
which has enabled the automatic retrieval of words/phrases/sentence structures by means of 
formal queries. The next step in text database querying, then, would be to move from formal 
querying to semantic querying: to retrieve a particular word or grammatical structure not just 
based on its formal properties, but also based on its meaning (or ‘semantic properties’) – but 
enabling such ‘semantic searching’ has proven a difficult challenge in the past. However, in 
recent years, it became evident that type-embeddings derived from algorithms like word2vec 
(Mikolov et al, 2013) or contextualized token-embeddings such as BERT (Devlin et al. 2019) can 
help capture the denotations and connotations of linguistic items. And it is contextualized 
embeddings in particular that perform excellently in (semi-)automatic sense disambiguation 
and exemplar-based retrieval (e.g. Fonteyn 2020 for an application to a linguistic case study). 
 
This software demonstration will focus on MacBERTh, a BERT-based model pre-trained on 
Early Modern and Late Modern English (3.9B (tokenized) words, time span: 1450-1950; 
Manjavacas & Fonteyn 2021, 2022). We will demonstrate how MacBERTh may help researchers 
(i) access and (ii) analyse the semantic information encoded in linguistic corpus data in a (semi-
)automatic way. Because the contextualized embeddings MacBERTh produces can be used to 
measure semantic ‘closeness’ between word/phrase/sentence tokens, they can be manipulated 
to enable semantic searches within textual material: 
 

target >> Mr Reynolds called on me about the drawing of the Laird `s jock (1825) << (OED 
sense: ‘regarding’) 

rank date Nearest neighbours in corpus 
1 1818 I have spoken to Haydon about the drawing 
2 1735 I called at Hammersmith yesterday about Lady Ailesbury `s tubs 
… …  
target >> The average was about fourteen (1885) << (OED sense: ‘approximately’ 
rank date Nearest neighbours in corpus 
1 1832 The average price appears to be about 75 s 

2 1883 The average age of the children was about 3 years  

… …  
target >> There is frequently much selfishness about remorse . (1852) << (OED sense: 

‘connected with’, figurative) 
rank date Nearest neighbours in corpus 
1 1903 Why should there be this queer flavour of absurdity and pretentiousness 

about the thing ? 
2 1910 There is this element of a fine fruitfulness about the male enjoyments 
… …  

Table 1 - Example of sense retrieval task for ‘about’ with MacBERTh. Approximately 
40,000 examples of ‘about’ (and all spelling variants listed in the Oxford English 
Dictionary) were retrieved from CLMET3.1. For each target example, a list of examples is 
generated ranked according to similarity (metric: cosine). 
 

By creating embeddings with MacBERTh, researchers will also be able to map out the distances 
between senses of linguistic items (in different texts and different time stages) as formalized in 
their representational distances. In this demonstration, we walk participants through two case 



studies (i.e. lexical and grammatical) that show how MacBERTh can support historical text 
analysis (from data collection to pre-processing to (error) analysis). During the demonstration, 
participants are guided through the open source code notebooks (in jupyter) and instructional 
material (which will be made available through the project website 
https://macberth.netlify.app/). Participants are also encouraged to discuss possible research 
questions that MacBERTh (or its Dutch sibling GysBERT) may help address. 
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