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Language and Social Sciences
• Sociolinguistics and social psychology study

human society by analyzing languages
• Example: Linguistic Inquiry and Word Count (LIWC)
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Language and Social Sciences
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• Linguistic Inquiry and Word Count (LIWC)



Computational Social Sciences
• Harvard Team collected 5 million Google Books (1800-2000) , 

and counted keyword frequencies to study human culture
• Culturomics: http://www.culturomics.org/
• Google Book N-grams: https://books.google.com/ngrams
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Keyword-based CSS
• Jure Leskovec at Stanford collected 90 million blogs and

counted quotes as memes: http://www.memetracker.org/

• Example: “you can put lipstick on a pig” from Obama
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Keyword-based CSS
• Cristian Danescu-Niculescu-Mizil at Cornell studied language 

style changes over times of online community users
• WWW 2013 Best Paper: No country for old members: User 

lifecycle and linguistic change in online communities
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Keyword-based CSS
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Keyword Extraction from Social Media
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Keyword-based Occupation Prediction
• Use keywords in UGC as features for occupation
prediction, with accuracy 83.8%

• User profiling in social computation
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Event Detection in Social Media
• Use keywords in UGC to detect big events of users
with accuracy 75%

• Such as health (illness), marriage, life (buying
house), and career

Class Precision Recall
Health 0.883 0.782
Love 0.926 0.543
Career 0.825 0.687
Life 0.807 0.758
Others 0.676 0.767
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Happiness in Social Media
• Quantitively measure the happiness of Chinese
based on the PERMA theory
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Symbol-based Representation
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[0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, …]

[0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, …]
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Challenges in CSS
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New Trend in Deep Learning
• Distributed Representation, i.e., embedding
• Each object is represented as a dense, real-valued

and low-dimensional vector
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Distributed Representation
• Build a unified semantic space for heterogeneous
information in social sciences
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Word Embedding

word2vec
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Word Embedding for Computing Similarity
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Word Embedding for Implicit Relations

19
W(‘‘China“) − W(‘‘Beijing”) ≃ W(‘‘Japan“) − W(‘‘Tokyo")



Word Embedding for Semantic Changes
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Word Embedding for Political Biases
• Science Paper (2017) finds word embeddings
learned from text corpora contain political biases
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Word Embedding for Political Biases
• Science Paper (2017) finds word embeddings
learned from text corpora contain political biases

• Consistent to the Implicit Association Test in
Psychology
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Deep Learning for Depression Detection
• Apply neural network models to detect
depressions based on UGC

• EMNLP 2017 Best Paper
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Language Representation Learning
• Learn semantic representations of multi-grained
language units
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From Language to Knowledge
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Knowledge Graph
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Knowledge Graph
• Entity as vertices and relations as edges

• Facts as triples
– (head, relation, tail)

• Typical KG
– Lexical KG: WordNet
–World KG: Freebase
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Knowledge Representation
• Symbol-based knowledge representation can not
well compute semantic relations of entities

• Solution: project knowledge into low-dimensional
space
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TransE
• For each fact (head, relation, tail), regard the
relation as a translation from the head entity to
the tail entity
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TransE
• For each fact (head, relation, tail), regard the
relation as a translation from the head entity to
the tail entity
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Entity Prediction
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Animation
Computer animation
Comedy film
Adventure film
Science Fiction
Fantasy
Stop motion
Satire
Drama
Connecting

WALL-E _has_genre
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Knowledge Representation Learning
• Incorporate rich information in KG ( such as
description, class and images) for KRL
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Network Representation
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Network Representation Learning
• Project network vertices into low-dimensional
space
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Network Representation Learning
• Karate Graph (k=2)
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DeepWalk



Joint Model of Networks and Trajectories
• Jointly modeling heterogeneous information of 

social networks and trajectories
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Joint Model of Networks and Trajectories
• The joint model can be achieved in the embedding 

space as multiple tasks
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Experiment Results
• Next Position Prediction

• Friend Prediction
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Summary
• Distributed representation is good at modeling
semantic relations of heterogeneous information,
with more insights about hidden semantics

• The key is how to apply it for innovative CSS
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Open Source
• Packages for Chinese lexical analysis, keyword
extraction, and representation learning
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OpenKE

• Packages: Unified interface and implementation of the
methods TransE, TransH, TransR, TransD, RESCAL,
DistMult, HolE, ComplEx

• Embeddings: Learned knowledge embeddings for two
widely-used large-scale KGs WikiData and Freebase

• Reading List: https://github.com/thunlp/KRLPapers
42
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OpenNE

• Packages: Unified interface and implementation of
the methods DeepWalk, LINE, node2vec, GraRep,
TADW and GCN

• Reading List: https://github.com/thunlp/nrlpapers
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