
Mixed Membership Word Embeddings 
for Computational Social Science 

 

 

 

 

 

 

 

 

 

UMBC ACM Faculty Talk, April 5 2018 

James Foulds (Jimmy) 

University of Maryland, Baltimore County 

Department of Information Systems 

Paper to be presented at the International Conference on Artificial Intelligence 
and Statistics (AISTATS 2018) 



Latent Variable Modeling 

2 

Understand, 
explore, 
predict 

Data 

Complicated, noisy, 
high-dimensional 



Latent Variable Modeling 

3 

Understand, 
explore, 
predict 

Data 

Complicated, noisy, 
high-dimensional 

Latent 
variable 
model 



Latent Variable Modeling 

4 

Understand, 
explore, 
predict 

Data 

Complicated, noisy, 
high-dimensional 

Low-dimensional, 
semantically meaningful 
representations 

Latent 
variable 
model 



Latent Variable Modeling 

ÅLatent variable modeling is a general, principled 
approach for making sense of complex data sets 

 

ÅCore principles: 

ïDimensionality reduction 
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Latent variable models are, basically, 
 PCA on steroids! 
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ÅLatent variable modeling is a general, principled 
approach for making sense of complex data sets 

 

ÅCore principles: 

ïDimensionality reduction 

ïProbabilistic graphical models 

ïStatistical inference, especially Bayesian inference 

 

 



Motivating Applications 

ÅIndustry: 

ï user modeling, recommender systems, and 
ǇŜǊǎƻƴŀƭƛȊŀǘƛƻƴΣ Χ 
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Motivating Applications 

ÅNatural language processing 

ïMachine translation 

ïDocument summarization 

ïParsing 

ïQuestion answering 

ïNamed entity recognition 

ïSentiment analysis 

ïOpinion mining 

10 



Motivating Applications 

 

ÅFurthering scientific understanding in: 
ïCognitive psychology (Griffiths and Tenenbaum, 2006) 

ïSociology (Hoff, 2008) 

ïPolitical science (Gerrish and Blei, 2012) 

ïThe humanities (Mimno, 2012) 

ïGenetics (Pritchard, 2000) 

ïClimate science (Bain et al., 2011) 

ïΧ 
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Motivating Applications 

ÅSocial network analysis 

ïIdentify latent social groups/communities 

ïTest sociological theories (homophily, stochastic 
ŜǉǳƛǾŀƭŜƴŎŜΣ ǘǊƛŀŘƛŎ ŎƭƻǎǳǊŜΣ ōŀƭŀƴŎŜ ǘƘŜƻǊȅΣΧύ 
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Motivating Applications 

ÅComputational social science, 
ŘƛƎƛǘŀƭ ƘǳƳŀƴƛǘƛŜǎΣ Χ 
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Example: Mining Classics Journals 
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Example: Do U.S. Senators from the same state 
prioritize different issues? (Grimmer, 2010) 
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Grimmer, J. A Bayesian hierarchical topic model for political texts: Measuring expressed agendas in Senate press releases. 
Political Analysis, 18(1):1ς35, 2010. 

ά 

έ 



Example: Influence Relationships in 
the U.S. Supreme Court 
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Guo, F., Blundell, C., Wallach, H., and Heller, K. (2015). AISTATS 
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Overview of my Research 
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Topic Models (Blei et al., 2003) 

 

The quick brown fox jumps over the sly lazy dog 
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Topic Models (Blei et al., 2003) 

 

The quick brown fox jumps over the sly lazy dog 
[5       6        37        1      4       30    5   22  570  12] 

Foxes   Dogs   Jumping 
[40%    40%      20%     ] 
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Topics 
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Topic 1 
Reinforcement learning 

Topic 2 
Learning algorithms 

Topic 3 
Character recognition 

Distribution 
over all 
words in 
dictionary 

A vector of discrete probabilities (sums to one) 



Topic Models for Computational Social Science 
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