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stream features
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Heynman & Garcia-Molina

tags & semantics?

• similarity measures?

• hierarchical organization of tags?
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tag co-occurrence
network

weighted network:
weight = # posts two tags co-occur
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structure of tag
co-occurrence network

• single node: degree, strength, edges weight

Data from del.icio.us (very similar results for bibsonomy.org)
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structure of tag
co-occurrence network

• single node: degree, strength, edges weight

weight vs. degree
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correlations in
tag co-occurrence network

Data from del.icio.us (very similar results for bibsonomy.org)
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correlations in
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Modeling

statistics
regularities
emergence

“universality”

why?

 Monday 29 June 2009



3

4

2

1

1

2 3

4
5

6

5
6

Semantic space Co-occurrence network
shared semantic graph (latent) tag co-occurrence network

model idea

 Monday 29 June 2009



3

4

2

1

1

2 3

4
5

6

5
6

Semantic space Co-occurrence network

3

4

2

1

1

2 3

4
5

6

5
6

Semantic space Co-occurrence network

{1,2,3,4}

shared semantic graph (latent) tag co-occurrence network

model idea

 Monday 29 June 2009



3

4

2

1

1

2 3

4
5

6

5
6

Semantic space Co-occurrence network

3

4

2

1

1

2 3

4
5

6

5
6

Semantic space Co-occurrence network

{1,2,3,4}
3

4

2

1

1

2 3

4
5

6

5
6

Semantic space Co-occurrence network

{1,2,3,4}
{1,5,6}

shared semantic graph (latent) tag co-occurrence network

model idea

 Monday 29 June 2009



Model ingredients

3

4

2

1

1

2 3

4
5

6

5
6

Semantic space Co-occurrence network

{1,2,3,4}
{1,5,6}

 Monday 29 June 2009



Model ingredients
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Model ingredients
1. semantic graph topology 

networks considered

• Watts and Strogatz (small world)
• random scale free (configuration model) 
• Erdös-Renyi 
• ...

3

4

2

1

1

2 3

4
5

6

5
6

Semantic space Co-occurrence network

{1,2,3,4}
{1,5,6}

 Monday 29 June 2009



Model ingredients
1. semantic graph topology 

networks considered

• Watts and Strogatz (small world)
• random scale free (configuration model) 
• Erdös-Renyi 
• ...

3

4

2

1

1

2 3

4
5

6

5
6

Semantic space Co-occurrence network

{1,2,3,4}
{1,5,6}

2. length of random walks

 Monday 29 June 2009



Model ingredients
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• tag frequencies
• dictionary size

101 102 103 104
rank

100

101

102

103

104

fr
eq

ue
nc

y

y ~ x -1/0.7

b

delicious

100 101 102 103 104 105nposts

100

101

102

103

104

105

Vo
ca

bu
la

ry
 S

ize

y ~ x
y ~ x0.7

a

delicious

comparison with real systems

 Monday 29 June 2009



• tag frequencies
• dictionary size

101 102 103 104
rank

100

101

102

103

104

fr
eq

ue
nc

y

y ~ x -1/0.7

b

delicious

100 101 102 103 104
Rank

100

101

102

103

104

Fr
eq

ue
nc

y

y ~ x-1.3

y ~ x-1.5

b
model

100 101 102 103 104 105nposts

100

101

102

103

104

105

Vo
ca

bu
la

ry
 S

ize

y ~ x
y ~ x0.7

a

delicious

100 101 102 103 104 105 106nRW

100

101

102

103

104

105

106

N
di

sti
nc

t

y ~ x
y ~ x 0.7

a

model

comparison with real systems

 Monday 29 June 2009



comparison with real systems

• single node: degree, strength, edges weight
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comparison with real systems
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PNAS, June, 2009

“Collective dynamics of social annotation”
 C.Cattuto, A.Barrat, A.Baldassarri, G.Schehr, V.Loreto
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