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The Map Equation [Rosvall09]

L (M) =

Shannon entropy

H [flows (M)] ·
∑

flows (M) +
∑

m∈sub(M)

L (m)

We can use the cluster structure for link predictions. How?
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To predict links in a network
1 Find a partition M and calculate L (M)

2 Assign scores to every non-edge e, as the difference in L (M)
that would result from e’s existence

3 Sort the non-edges by their values from (2) in ascending
order
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The Bipartite Map Equation

LB (M) = H [flowsLR (M)] ·
∑

flowsLR (M)

+ H [flowsRL (M)] ·
∑

flowsRL (M)

+
∑

m∈sub(M)

LB (m)

Unipartite:

L (M) =

Shannon entropy

H [flows (M)] ·
∑

flows (M) +
∑

m∈sub(M)

L (m)
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µ = 0.1, b = 0.5, c ∈ [100, 250] , n = 100
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µ = 0.1, b = 0.7, c ∈ [100, 250] , n = 100
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µ = 0.2, b = 0.8, c ∈ [100, 250] , n = 10

20
.0

23
.0

26
.0

29
.0

32
.0

35
.0

38
.0

41
.0

44
.0

47
.0

50
.0

53
.0

56
.0

59
.0

62
.0

65
.0

68
.0

71
.0

74
.0

77
.0

80
.0

83
.0

86
.0

89
.0

92
.0

95
.0

98
.0

maxk

40.0
38.0
36.0
34.0
32.0
30.0
28.0
26.0
24.0
22.0
20.0

k

bipartite ami

0.0

0.2

0.4

0.6

0.8

1.0

20
.0

23
.0

26
.0

29
.0

32
.0

35
.0

38
.0

41
.0

44
.0

47
.0

50
.0

53
.0

56
.0

59
.0

62
.0

65
.0

68
.0

71
.0

74
.0

77
.0

80
.0

83
.0

86
.0

89
.0

92
.0

95
.0

98
.0

maxk

40.0
38.0
36.0
34.0
32.0
30.0
28.0
26.0
24.0
22.0
20.0

k

bipartite cl

7.50

7.75

8.00

8.25

8.50

8.75

20
.0

23
.0

26
.0

29
.0

32
.0

35
.0

38
.0

41
.0

44
.0

47
.0

50
.0

53
.0

56
.0

59
.0

62
.0

65
.0

68
.0

71
.0

74
.0

77
.0

80
.0

83
.0

86
.0

89
.0

92
.0

95
.0

98
.0

maxk

40.0
38.0
36.0
34.0
32.0
30.0
28.0
26.0
24.0
22.0
20.0

k

unipartite ami

0.0

0.2

0.4

0.6

0.8

1.0

20
.0

23
.0

26
.0

29
.0

32
.0

35
.0

38
.0

41
.0

44
.0

47
.0

50
.0

53
.0

56
.0

59
.0

62
.0

65
.0

68
.0

71
.0

74
.0

77
.0

80
.0

83
.0

86
.0

89
.0

92
.0

95
.0

98
.0

maxk

40.0
38.0
36.0
34.0
32.0
30.0
28.0
26.0
24.0
22.0
20.0

k

unipartite cl

7.50

7.75

8.00

8.25

8.50

8.75

20
.0

23
.0

26
.0

29
.0

32
.0

35
.0

38
.0

41
.0

44
.0

47
.0

50
.0

53
.0

56
.0

59
.0

62
.0

65
.0

68
.0

71
.0

74
.0

77
.0

80
.0

83
.0

86
.0

89
.0

92
.0

95
.0

98
.0

maxk

40.0
38.0
36.0
34.0
32.0
30.0
28.0
26.0
24.0
22.0
20.0

k

bipartite - unipartite

0.10

0.05

0.00

0.05

0.10

20
.0

23
.0

26
.0

29
.0

32
.0

35
.0

38
.0

41
.0

44
.0

47
.0

50
.0

53
.0

56
.0

59
.0

62
.0

65
.0

68
.0

71
.0

74
.0

77
.0

80
.0

83
.0

86
.0

89
.0

92
.0

95
.0

98
.0

maxk

40.0
38.0
36.0
34.0
32.0
30.0
28.0
26.0
24.0
22.0
20.0

k

bipartite cl - unipartite cl

1.04

1.02

1.00

0.98

0.96



Questions?

Thank you for your attention!
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