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Abstract

Introduction

e Online learning, Graph clustering, Notations

Modularity-based approach

e "More weight intra-communities than inter-communities” ...

General Metropolis Hastings framework
o Approximate a global optimum with a stationary Markov chain

e Improve convergence with an agglomerative hierarchical proposal

Batch mode

e Our approach : Metropolis Hastings optimization

e Louvain greedy approach

lllustration

lllustrations

e Synthetic example with Preferential Attachment model and D3.js

e Digg dataset example

Sébastien Loustau, Yves Darmaillac.
MCMC Louvain for Online Community Detection.
arXiv:1612.01489, 2016.
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Machine Learning

= Statistical Learning
We observe a training sample {(X;,Y;),i=1,...,n}.
We build a model/algorithm based on this dataset.
New z arrives. We predict gy thanks to the model/algorithm.

= Online Learning
Data arrives sequentially.
At eatch time t, we want to update the decision based on past observations.
No assumption over the data mechanism.
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Graph clustering

= Higher density of edges within groups than between them.

» Spectral methods
M. E. J. Newman.
Finding community structure in networks using the eigenvectors of matrices.
Phys. Rev. E (3), 74(3):036104, 19, 2006.

= Modularity maximization : a NP-hard problem
Vincent D Blondel, Jean-Loup Guillaume, Renaud Lambiotte, and Etienne Lefebvre.
Fast unfolding of communities in large networks.
Journal of statistical mechanics: theory and experiment, 2008, P10008.

= Dynamic graph clustering : a greedy algorithm
Robert Goérke, Pascal Maillard, Christian Staudt, and Dorothea Wagner.
Modularity driven clustering of dynamic graphs. In Proceedings of the 9th International
Conference
on Experimental Algorithms, SEA’10, pages 436-448, Berlin, Heidelberg, 2010. Springer-Verlag.
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Graph notations

» Let G = (V, E) and undirected graph where V' = {1... N} is a set of N vertices and E a set of
edges (i,j) € V?

» (G may be weighted :

’LU:E—>R+

= Adjacency matrix

w(l,1) w(1,2) ... w(l,N)
w(2,2) ... w(2,N

A= 2 () — (U)i,je{l...N}
w(N, N)

» Degree of vertex i : k; = Zj.vzl w(i, j) = Z;V:l Aij
= Degree sum formula:m = 27];\;1 k;
= Coloration: C € any partition C' = {c;...cx} of V ; ¢; are called communities of coloration C.

= For convenience, C(i) € {1... K} denotes the community which vertex i belongs to based on
coloration C.
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