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� “In 2008, 57% of all users of 
social networks clicked on an ad 
and only 11% of those clicks 
lead to a purchase” 

� Limited user profile information
� Readily Available Social Network

� How to leverage the social 
network to help advertizing?
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� Given: 
� social network information
� some actors with identified behavior (labels)

� buying interest, topics, 
political views� political views

� positive/negative response to an event
� ……

� Output:
� Behavior (labels) of other actors within the network
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� Homophily: Birds of a feather flock together”
� Similiarity breeds connections
� Behavior correlation between neighboring nodes

� Within-Network Classification (Relational Learning)
� Markov Assumption� Markov Assumption

� Labels  of one node dependent on that of its neighbors

� Training --- Build a relational model based on labels of neighbors
� Prediction --- Collective inference

� Predict the labels of one node 
� while fixing lables of neighbors +�

�

�

� -
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� Fail to capture long distance dependency
� Can be alleviated by expanding the neighbor set
� Impractical due to small-world phenomenon in social networks

� Treat connections homogeneously
� Heterogeneous relations within the same social network

� Alumni
� Colleagues
� Family
� Friends
� ……

� The connection type information is seldom known in social media
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Latent 
Social 

Dimension

Training
classifier

Prediction

Labels

Predicted 
Labels

� Training: 
� Extract latent social dimensions to represent potential affiliations of actors
� Build a classifier to select those discriminative dimensions

� Prediction:
� Predict labels based on one actor’s latent social dimensions
� No collective inference is necessary
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� Desirable Properties
� Informative: indicative of affiliations
� Plural: one actor can have multiple affiliations
� Continuous: various degree of affiliations

� Community Detection
� Find clustering that members within one group interact more 

frequently
� Prefer soft clustering to avoid randomness
� Modularity maximization is selected to handle power-law 

degree distribution in large scale networks.
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� Node degrees in large-scale networks follow power law distribution
� Most existing community detection methods do not consider this 

pattern

� Modularity : A measure that compares the within group interaction 
with uniform random graph with the same node degree distribution

� Modularity matrix 

� Equivalently, 

� Soft clustering corresponds to the top eigenvectors of B.
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� BlogCatalog � Flickr
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� Networks in social media are noisy and heterogeneous
� SocDim outperforms other relational learning methods 

via capturing the potential affiliations of actors
� No collective inference is necessary

Can be combined  with other content, profile features� Can be combined  with other content, profile features
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� Social dimension extraction in multi-dimensional 
networks where users involve in a variety of activities 
� preliminary result  published in workshop on analysis of dynamic networks 

(SDM09)

� Sparse Social Dimension Extraction� Sparse Social Dimension Extraction
� Social dimensions in current framework are dense, not scalable 

due to the memory constraint
� Need to develop schemes to extract sparse social dimensions.

� Behavior classifier construction with influence patterns
� E.g.  Submodularity (diminishing returns) of influence
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� Welcome to visit my homepage for updates:
� http://www.public.asu.edu/~ltang9/
� Or Google Lei Tang
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� Relational Learning via Latent Social Dimensions, KDD 2009

� Uncovering Cross-Dimension Group Structures in Multi-Dimensional 
Networks, workshop on Analysis of Dynamic Networks, SDM 2009

� On Multiple Kernel Learning with Multiple Labels, IJCAI 2009

� Large Scale Multi-Label Classification via MetaLabeler, WWW,2009� Large Scale Multi-Label Classification via MetaLabeler, WWW,2009

� Community Evolution in Dynamic Multi-mode Networks, KDD 2008

� Topic Taxonomy Adaptation for Group Profiling, TKDD, 2008 

� Identifying the Influential Bloggers in a Community, WSDM, 2008 

� Acclimatizing Taxonomic Semantics for Hierarchical Content 
Categorization, KDD, 2006


