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Structural Roles
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What are Roles?
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Examples of Roles
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Roles vs Groups in Networks
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Roles and Communities
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Roles: More Formally
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Structural Equivalence



  

Discovering Structural Roles
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Why are roles important?
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Sarvenaz Choobdar, Pedro Ribeiro and Fernando Silva. Evolutionary Role Mining in Complex Networks by Ensemble Clustering. Proceedings of the 
32nd ACM Symposium On Applied Computing - Social Network and Media Analysis Track (ACMSAC), pp. 1053-1060, ACM, Marrakech, Morocco, April, 2017.

http://www.acm.org/conferences/sac/sac2017/
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Sarvenaz Choobdar, Pedro Ribeiro and Fernando Silva. Pairwise structural role mining for user categorization in information cascades. Proceedings of the 
IEEE/ACM International Conference on Advances in Social Networks Analysis and Mining (ASONAM), pp. 137-144, IEEE, Paris, France, August, 2015.

http://asonam.cpsc.ucalgary.ca/2015/
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RolX: Approach Overview
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RolX: Recursive Feature Extraction
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RolX: Recursive Feature Extraction
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RolX: Recursive Feature Extraction
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RolX: Role Extraction
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Application: Structural Similarity
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Structural Sim: Co-Authorsip
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Networks and Communities
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Networks: Flow of Information
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Granovetter’s Answer
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Granovetter’s Explanation
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Triadic Closure
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Tie Strength in Real Data
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Neighborhood Overlap
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Phones: Edge Overlap vs Strength
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Real Net, Real Tie Strenghts
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Real Net, Permuted Tie Strenghts
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Link Removal by Strength
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Link Removal by Overlap



Pedro Ribeiro – Community Structure

Closing the Loop



  

Network Communities
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Network Communities
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Finding Network Communities
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Zachary’s karate club
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Zachary’s karate club Club!
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Political blogs
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Electrical power grid
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High-school students
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Physicists working on NetSci
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College football
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Facebook friendships
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Micro-Markets in Sponsored Search
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Protein-Protein Interaction
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Why look for community structure?
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Why: gain understanding
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Why: Visualize



Pedro Ribeiro – Community Structure

Unveiling network communities
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Community detection and graph partitioning
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Graph partitioning is hard
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Strength of weak ties motivation
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Edge betweenness centrality
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Girvan-Newman’s method
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Example: The algorithm in action



Pedro Ribeiro – Community Structure

Scientific collaboration network
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Hierarchical clustering
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Agglomerative clustering
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Dendrogram
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Modularity
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Expected connectivity among nodes
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Assessing clustering quality
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Modularity: another look
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Modularity: another look
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Modularity: another look



  

Louvain Algorithm
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Louvain Algorithm
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Louvain Algorithm: at high level
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Louvain: 1st phase (partitioning)
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Louvain: Modularity Gain



Pedro Ribeiro – Community Structure

Louvain: 2nd phase (restructuring)
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Louvain Algorithm Overview
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Loouvain: Belgian Phone Network
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There are many algorithms
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There are many algorithms
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There are many “score” functions
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