Digital History of Concepts: Sense Clustering over Time
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We present a tool for tracking word senses over time for enabling a digital, data-driven history
of concepts, in an ongoing collaboration between computational linguistics and philosophy [FB
2016]. Research in the history of concepts deals with the historical semantics of terms with a
special focus on the evolution or change of scientific or political concepts related to them. Spe-
cial interest is given to the (often polysemic) meaning of basic concepts that are still crucial for
the understanding of contemporary cultural, political or scientific world- and self-descriptions
(such as “freedom”, “power”, “life”, or “crisis”). A fundamental question here is how relevant
contexts and periods of time of such changes can be identified. Our exploration tool allows to
visualize the semantics of conceptual terms and their change over time, based on digital text
analysis. The visualization shall help conceptual historians to identify and track significant
changes of conceptual terms within and across different periods of time in different text cor-
pora as well as to narrow down relevant contexts and source documents for further study.

Distributional semantics and word sense induction enable a data-driven approach to
tracking word senses over time. Distributional semantics represents word meaning by their
global contexts [MC 1991], allowing us to compute word similarity over large text corpora,
such as the Google Books collection, using the graph-based JobimText framework [BR 2013].
Word sense induction creates data-driven hypotheses of coherent paradigms of target words,
forming clusters that reflect different word senses. On time slices of time-stamped text cor-
pora, we can access the formation, change and the demise of word meanings [MMM+. 2014].

Our contribution consists of SCoT (Sense Clustering over Time), a web interface to access
the different senses of a word as they change over time. The paradigms of the target word are
displayed as a graph, where word nodes are connected with edges indicating their similarity.
The interface allows for parameterization of the graph creation and display as well as setting
time intervals of interest. For the formation of concepts, graph clustering provides an automa-
tic initialization of colour-coded sense clusters, which can be labelled and post-edited by the
user, since clustering is known to produce distinctions that are highly correlated, but not nec-
essarily congruent to the user’s needs. For the visualization of differences, colour coding is em-
ployed to show, for selected time intervals, which paradigms resp. senses are stable, are added
or fall out of use. This mode also allows for stepping through the time intervals for visually ana-
lysing the dynamics of change. Across both modes, it is possible to pin nodes onto the visuali-
zation canvas to ensure visual continuity of senses across time slices. The tool is implemented
as a freely accessible web interface that allows locally saving and loading its current state, ena-
bling the interruption and the sharing of sessions, and will be demonstrated live.
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