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Definition of Community

In communities, the link density is comparatively high and among communities 
the link density is comparatively low.

Many complex systems can be represented as networks and separating a 
network into communities could simplify the functional analysis considerably.



Why We Pay Attention to 
Significance of Community 

Structure

1. Some networks contain error links.

2. Many detecting algorithms have random 
factors.

So we should evaluate the sensitivity of 
community structure
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iv is the corresponding orthogonal 
and normalized eigenvector

n
n Rvvvspan =},,,{ 21

nn
n vavasRs ++=∈∀ 11,

Quantitive Definition of Multi-
Communities Structure



n1 nodes n2 nodes

Minimum number of links between 
the two communities.

],1,1,1,1[ −−=s

denotes the bi-community structure

Objective Function
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For multi-communities structure, we define js as

community community structure vector. If 
node   belongs to community we let
otherwise

sj'

The optimal partition 
is defined as:
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Robustness of Space SSU





Which implies that eigenvalues are 
always not related to  robustness of 
community  structure for unweighted
network.





Index of Significance
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How to obtain the optimal community number c















0 10 20 30
0

0.2

0.4

0.6

0.8

1

SFI

5 10 15 20 25 30
70

80

90

100

110

120

130

SFI



Thank you!
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