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Motivation 
❑ Crisis can lead to language change, such as when neutral 

words become politically charged 
❑ укроп <ukrop>  “dill” → “Ukrainian (insult)” 
❑ Analysts benefit from both usage (frequency)  and 

representation (semantic) dynamics 
❑ Beyond dynamic topic models and trending topics

VKontakte Data 
❑ 600,000 posts, 167 words/post 
❑ 25 weeks, 09/2014 – 03/2015 
❑ Usage (TFIDF) and representations (word2vec) weekly 

time series

Contributions 
I. Develop predictive models and show that representation 

shift can be inferred from prior shift and concept drift 
II. Relate measures of concept drift and representation shift 

to track language dynamics in social media

Prediction Experiments 
❑ Task: predict representation shift from (1) meaning 

shift, (2) concept drift, (3) concept drift + meaning shift 
❑ Regression with LSTMs, AdaBoost, Baseline 
❑ Evaluation: Pearson, Root Mean Squared Error

2-D projection with weekly nearest neighbors

Visualizing Spatiotemporal Embeddings Demo 
https://esteem.labworks.org/ 

Semantic narrowing
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Extended paper

Meaning → RS Usage → RS Both → RS
1 week 2 weeks 1 week 2 weeks 1 week 2 weeks

Mean 5.0 5.6 47.4 59.5 5.2 5.4
AdaBoost 5.7 6.6 7.3 7.9 5.2 6.4
LSTM 4.2 3.9 5.6 4.4 3.2 4.3

RMSE when predicting representation shift (RS)

Impact 
❑ Track and visualize 

unexpected changes in 
language in social media 
during crisis events 

❑ Isolate linguistic units with 
dynamic contexts  

❑ Predict evolution of 
semantic concepts in a 
stream of text over time 

❑ Improve real-time stream 
summarization and event 
detection
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