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Problem Definition:
Graph Summarization
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Given: a graph

Find : 

å
important graph 

structures .

a succinct summary 

with possibly 

overlapping subgraphs
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Why graph summarization?

Visualization

Guiding attention
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Why graph summarization?
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Main Idea

1) Use a graph vocabulary: 

2) Best graph summary 

Č structures with the lowest 

compression cost (MDL)
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Minimum Description   
Length Principle
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BACKGROUND

ÅGiven a set of models M,

Åthe best model M ƠM is

argmin L(M) + L(D|M)
M

# bits 

for M

# bits for the 

data using M

M

M
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Formally:
Minimum Graph Description 
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Given: - a graph G with adjacency matrix A

- vocabulary Ý

Find : model M s.t.

min L(G,M)  =  min L(M) + L(E)

Model MAdjacency AError E
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VoG: Overview
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argmin

å

å?
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VoG: Overview
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some criterion
Summary
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Could use: 

ANY graph decomposition

method 

We use:

SlashBurn

Step 1:
Graph Decomposition
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SlashBurn
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ÅSlash top-k hubs, burn edges

ÅRepeat on the remaining GCC

[U Kang and Christos Faloutsos. ICDMõ11]

BACKGROUND

input 

subgraphs

Before After

GCC
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Step 2: 
Graph Labeling
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å?

argmin

å
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Graph Representation
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hub? òbestó

node split?

45

80

n

òbestó

node ordering?

1

1

n

missing

edges?



e
n
d

Graph Representation
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hub

Hub: top-degnode
Spokes:the rest

LN(| st�n�>�í)   + logn + log(              )  + L(E+ ) + L(E�>��)# of 
spokes

hub ID
�v�>�í

| st�n�>�íspokes IDs extra missingErrorsStar structure

6

n=7


