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Lexical Change and Variation are both essential characteristics of linguistic systems. In NLP, the topics
is a recent growing area of research, with reference datasets, experimental protocols and algorithms
(see Kutusov et al., 2018; Tahmasebi et al., 2019 for a review).

During the training course, we will present and illustrate three main NLP approaches to track semantic
change and variation, as well as to follow the life-cycle of emerging new words and/or meaning. They
rely respectively on cognitive, linguistical and sociolinguistical properties of the evolution of form-
meaning pairs.

The first and most evident approach consists in tracking the frequency evolution of words through
time and through varieties of language. Frequency has long been recognized as a huge signal of
exposure and entrenchment of lexical usage (Ellis et al., 2012, for example). We will detail several
simple and nevertheless powerful techniques enabling to detect emergence, obsolescence, trends of
evolution, and temporal clusters (Koplening, 2018; Kulkarni et al., 2015; Hilpert and Gries, 2016). The
model of successful innovation (Rogers, 2003 [1962]) will be critically presented, showing the various
paths of evolution (Nevalainen, 2015, 2018; Feltgen et al., 2017).

A more linguistically-grounded approach consists in studying the combinatorial profile (Gries, 2010) of
lexemes and its evolution through time. Based on notions like collocation and collostruction
(Stefanovistsch & Gries, 2003) , from quantitatively significant corpus, several measures have been
proposed to approximate the behavior of lexemes and detect lexical, syntactic or lexico-syntactic
change, signaling new meanings.

A second and complementary approach, grounded on the distributional hypothesis that words sharing
the most contexts are most semantically similar (Harris, 1954; see Turney & Pantel, 2010 and Baroni &
Lenci, 2010 for a computational presentation), enables to follow semantic change through the
evolution of the cluster of similar words (i.e. notably synonyms, antonyms, hypernyms, hypernymes,
co-hyponyms and meronyms). From the word2vec (Mikolov et al., 2013a and 2013b) initial popular
model to the BERT family transformers (Vaswani et al., 2018; Devlin et al. 2018), which have become
an essential initial step in most NLP systems, we will show through concrete examples how these
models can help detect and follow the evolving linguistic properties of lexemes.

A more sociolinguistical-based approach, notably grounded on the social network structure (Milroy
and Milroy, 1985) and the community practice concept (Eckert, 2012), enables to follow the life-cycle
of lexical usage through the linguistic communities. Some preliminary experiments have been setup,



mainly from online social networks (Eisenstein et al, 2014; Grieve et al., 2018), showing the paths of
diffusion by using sociological properties of people and the structure of communication ties (see
Nguyen et al., 2016; Clem, 2016 for a review).

Practical examples and codes demonstrating the current state-of-the-art in semantic change automatic
tracking will illustrate the methods, their strengths and limits, and avenues for future research and
collaboration.

Provisional Planning of sessions

Session 1

- frequency evolution : 20 mns

- combinatorial profile evolution (Collocations, Collostructions and their combination) : 30 minutes
- social network analysis for semantic change tracking : 30 minutes

Session 2

- distributional profile evolution (Word and Neural Contextual Embeddings) : 30 minutes

- Hands-on session on Word Embeddings : 30-45 minutes.
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