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Community Detection

ÅCommunities are groups of vertices that are more 
tightly connected to each other than other 
vertices in the network

ÅNumerous methods/metrics exist
Å Modularity (more connections than random)
Å Conductance (less connections between in a communities) 
Å Random Walk (vertices most often visited are in a community) 



Community Detection in 
Dynamic Networks

Å As the structure of the network changes, the communities can 
also alter

Å Work has been done on updating communities without 
recomputing
Å Fast community detection for dynamic complex networks Bansal, 

Bhowmick, Paymal2010.
Å Tracking local communities in streaming graphs with a dynamic 

algorithm Zakrzewska , Bader 2016

Å Our focus is on identifying a -priori the òfickleó vertices 
that are more likely to leave the community

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=MegF9mYAAAAJ&citation_for_view=MegF9mYAAAAJ:Y0pCki6q_DkC
http://www.cc.gatech.edu/~bader/papers/xxx.html


Challenges

ÅMost community detection metrics are based on the 
entire network ñnot per vertex

ÅDue to resolution limit smaller communities are 
absorbed into larger ones

ÅThe optimum value of metric depends on the network 
size, not quality of community

ÅWe require a metric that is vertex - based and 
sensitive to the changes in network structure
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Total Internal connections > maximum external connections to 
any one of the external communities

Modularity, Conductance
consider total external connections


