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We introduce an approach to visualize language change in a large corpus of
contemporary German newspapers, spanning the years 2000 to 2015, drawn from
DeReKo (Kupietz et al. 2010). The visualization combines two factors involved in
language change: Semantics and frequency change.
Semantics of words is visualized by positioning them in two dimensions such
that words with similar co-occurrence contexts are positioned closely together. This
is accomplished in two steps: First, word embeddings are computed with the
structured skip-gram approach described in (Ling et al. 2015), which takes into
account word order. To calculate individual word embeddings for each year, we
follow the approach of Dubossarsky et al. (2015) and Kim et al. (2014): The
embeddings for the first year are initialized based on newspapers from 1950 to 1999
the embeddings for each subsequent year with the embeddings of the previous year.
With this approach, the embeddings are comparable across years. Second, the 200
dimensions resulting from the first step are further reduced to two dimensions using
t-Distributed Stochastic Neighbor Embedding (Van der Maaten & Hinton 2008).
Frequency change is represented by color, ranging from violet for words with
decreasing frequency to red for words with increasing frequency. To this end we
calculate the slope of the generalized linear fit of a logistic transform on the relative
frequencies in each year (Zuraw 2003) and map it to the color range. The goodness
of fit for linear fits is 44.4% and for 2nd order fits 59.2%, thus, the colors
characterize frequency change fairly well.

Figure 1. Overall visualization
Figure 1 gives an overview on the visualization. To the left, a bubble chart
represents the color encoded semantic space of words, with the size of bubbles

proportional to the square root of the relative frequency in the chosen year (here:
2015). To the right frequency change of individual words is represented by simple
line charts showing the fitted 2nd order polynomials of the logit transformed relative
frequencies. The line chart also doubles as a selector for individual years.

Figure 2. Two regions zoomed in
Figure 2 shows two zoomed in regions, female first names to the left, and brand
names of tech companies to the right. In both cases we can see that frequency
change is typically correlated with semantic similarity, i.e., words close to each other
typically have a similar frequency slope.
Other uses of the visualization include detection of semantic change and
replacement of obsolete words. The visualization has been implemented using the
D3 framework (Bostock et al. 2011), postprocessing of word embeddings and fitting
of the generalized linear models in R. The visualization is publically available at:
http://corpora.ids-mannheim.de/diaviz/dereko.html
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