
Modularity and Graph Expansion

Fiona Skerman

with Baptiste Louf < Colin M'Diarmid arXiv : 2312
.

07521

-



Modularity 'meas of how well a graph can be clustered NEWMAN + GIRVAN 2004
.
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· most popular methods use modulanty
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Modularity : Resolution Limit
OPT(G) : set of partitions achieving

no edges maximal modularity

G ↓ +3

A4 Im H is a connected componentI
⑳ -· IL--- - To in graph G. Let-

·
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A · c =

e(H) ↳
H = min e(U ,
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-
I↓ · e(G) UEV(H) vol(U) vol(U)
·-
of· ⑳
H A: EA , .... A53 Then

FORTUNATO+ BARTHELEMY 2008
·

x < hy => VA = OPT(G) H split

Res Limit a < hy => VA = OPT(G) H not split
-

H is a connected component in graph G.
a = hy =>7t

,
= OPT(G)

. FH : e(H)<e(G) => H not split
in A H split

in A' H not split
· H 'dumbell graph e(H) Xe(G) = H split
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