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Summary

@ Link community
® Expected Nodes : a new quality function
©® Tests with LF benchmark
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Community Detection

Node community
Link community
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Node community

Input :
A graph, G = (V,E).

Output :
A partition P of V.

S. Fortunato.

Community detection in graphs.

Example in a email dataset.
Communities : groups of people.
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Link community

Input :
A graph, G = (V,E).

Output :
A partition P of E.

T.S. Evans et R. Lambiotte. Line graphs, link
partitions, and overlapping communities.

Y.-Y. Ahn, J. P. Bagrow, et S. Lehmann. Link

communities reveal multiscale complexity

in networks.

Example in a email dataset.
Communities : threads.

e}
Noé Gaumont, Francois Queyroi, Clémence Magnien and Matthieu Latapy — 25 March 2015
59 ! u2mc




UNIVERSITE PIERRE ET MARIE CURIE - LIP6

FExpected Nodes :
a new quality function

o
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Outline of the quality function

Why is the group of blue links relevant ?
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Outline of the quality function

Why is the group of blue links relevant ?

Dense blue links and sparse
pink links compare to what
could be expected in the
configuration model.
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The idea behind Expected Nodes

Compare observed nodes to expected one :

—)

Links rewiring
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The idea behind Expected Nodes

Compare observed nodes to expected one :
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The idea behind Expected Nodes

Compare observed nodes to expected one :
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Links rewiring
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Internal quality function

L : set of links, V(L) : internal nodes of L.
The internal quality of group L is :

_ EV(D] - V(D)
@ =R

E[V(L)] : sum of random variable with hypergeometric distribution.
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External quality function

Compare adjacent nodes to expected ones :

e

: Rewire non internal links
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External quality function

Compare adjacent nodes to expected ones :

e

: Rewire non internal links

card(@) =3 card(@) =6
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Combining both quality functions

|Loyt| : set of adjacent links to L.
Qext(Loyt) computed in a similar way as Q;,(L).

= S h

Good internal quality Bad interal quality
Bad external quality Good external quality

|L| Qm(L) + |Lout| Qext(Lout)
L] + | Lou]

Q (L) =2
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Tests with
benchmark
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LF generation

Test method

ground truth

SIBER Evaluated by

Link clustering as LC
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Quality functions:

= Partition density

= Evans et al. as Ef

= Expected Nodes
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Ground truth generation

Transformation B

LF generation

Transformation A
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Results for Evans et al.
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FIGURE — Evaluation of Ef from Evans et al. on
several partitions.
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Results for the Partition density
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F1GURE — Evaluation of the partition density from
Ahn et al. on several partitions.
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Results for Expected Nodes

L Ll == L

Expected Nodes
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Ficure — Evaluation of Expected Nodes on
several partitions.
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Conclusion and perspectives

To sum up :
e Consider community of links instead of nodes.
o Definition of Expected Nodes to evaluate link partitions.

e On the tests, the ground truth is the best choice only for Expected
Nodes.

Perspectives
e Design an algorithm for maximizing Expected Nodes.
e More detailed comparisons between quality functions
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ITE PIERRE

Green group :
a community in the
ground truth
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Partition LC
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