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How we think about networks?
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Micro-markets in sponsored search
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Social Network Data
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This talk: Focus and issues

Objective functions that formalize notion of clusters
Algorithms/heuristic that optimize the objectives

Many different formalizations of clustering objective
functions

Objectives are NRard to optimize exactly

Methods can find clusters that are systematically
O0Al aSReg

Methods can perform well/poorly on some kinds of
graphs



This talk: Comparison

40 networks, 12 objective functions, 8 algorithms
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on finer differences between methods

How well do algorithms optimize objectives?

What clusters do different objectives and methods
find?

What are structural properties of those clusters?
What methods work well on what kinds of graphs?



Clustering objective functions

Essentially all objectives use the intuition:

Simplest objective function:
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Small corresponds to good clusters
Many other formalizations of basically the
same intuition (in a couple of slides)



Experimental methodology

How to quantify performance:
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Typical NCP
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Plan for the talk

Flow and spectral methods
Other algorithms

12 different objectives

How good job do algorithms do with optimization
of the objective function



Many classes of algorithms

Many algorithms to extract clusters:
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Mostly based on local improvements

MQI: flow based posprocessing of clusters

LeightorRaa based on multcommodity flow
AroraRacVazirani semidefiniteprogramming
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Clusters based on conductance

Practical methods for finding clusters of good
conductance in large graphs:
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How well do they optimize conductance?
What kind of clusters do they find?
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