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S1 Correlations between social variables

The Spearman correlation coefficient calculated across all networks, and for subsets of networks grouped by their
source. Only correlations with p < 0.05 are shown.

All networks (57 networks)

N k̄ s̄ w̄ σ2
w/w̄ k̄ + σ2

k/k̄ Q C̄ φ

Population size, N 1.00 −0.50 −0.39 −0.27 0.64 −0.74
Mean degree, k̄ 1.00 0.69 0.93 −0.43 0.57 0.46
Mean strength, s̄ −0.50 0.69 1.00 0.75 0.54 0.53 0.82
Mean edge weight, w̄ −0.39 0.75 1.00 0.88 0.59 −0.67
Edge weight heterogeneity, σ2

w/w̄ −0.27 0.54 0.88 1.00 0.30 0.33 −0.68
Excess degree, k̄ + σ2

k/k̄ 0.93 0.53 1.00 −0.31 0.34 0.46
Modularity, Q 0.64 −0.43 0.30 −0.31 1.00 −0.39 −0.72
Mean clustering, C̄ −0.74 0.57 0.82 0.59 0.33 0.34 −0.39 1.00
Social fluidity, φ 0.46 −0.67 −0.68 0.46 −0.72 1.00

Conference Face-to-face (3 networks)

N k̄ s̄ w̄ σ2
w/w̄ k̄ + σ2

k/k̄ Q C̄ φ

Population size, N 1.00 1.00 1.00 −1.00 −1.00 1.00 −1.00 1.00 1.00
Mean degree, k̄ 1.00 1.00 1.00 −1.00 −1.00 1.00 −1.00 1.00 1.00
Mean strength, s̄ 1.00 1.00 1.00 −1.00 −1.00 1.00 −1.00 1.00 1.00
Mean edge weight, w̄ −1.00 −1.00 −1.00 1.00 1.00 −1.00 1.00 −1.00 −1.00
Edge weight heterogeneity, σ2

w/w̄ −1.00 −1.00 −1.00 1.00 1.00 −1.00 1.00 −1.00 −1.00
Excess degree, k̄ + σ2

k/k̄ 1.00 1.00 1.00 −1.00 −1.00 1.00 −1.00 1.00 1.00
Modularity, Q −1.00 −1.00 −1.00 1.00 1.00 −1.00 1.00 −1.00 −1.00
Mean clustering, C̄ 1.00 1.00 1.00 −1.00 −1.00 1.00 −1.00 1.00 1.00
Social fluidity, φ 1.00 1.00 1.00 −1.00 −1.00 1.00 −1.00 1.00 1.00
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Hospital Face-to-face (4 networks)

N k̄ s̄ w̄ σ2
w/w̄ k̄ + σ2

k/k̄ Q C̄ φ

Population size, N 1.00
Mean degree, k̄ 1.00 1.00
Mean strength, s̄ 1.00 1.00
Mean edge weight, w̄ 1.00 −1.00
Edge weight heterogeneity, σ2

w/w̄ 1.00 −1.00 1.00
Excess degree, k̄ + σ2

k/k̄ −1.00 1.00 −1.00
Modularity, Q 1.00 −1.00 1.00
Mean clustering, C̄ 1.00
Social fluidity, φ −1.00 1.00

High school Face-to-face (5 networks)

N k̄ s̄ w̄ σ2
w/w̄ k̄ + σ2

k/k̄ Q C̄ φ

Population size, N 1.00 1.00 1.00 0.90 0.90 −0.90 0.90 1.00
Mean degree, k̄ 1.00 1.00 1.00 0.90 0.90 −0.90 0.90 1.00
Mean strength, s̄ 1.00 1.00 1.00 0.90 0.90 −0.90 0.90 1.00
Mean edge weight, w̄ 1.00
Edge weight heterogeneity, σ2

w/w̄ 0.90 0.90 0.90 1.00 1.00 1.00 0.90
Excess degree, k̄ + σ2

k/k̄ 0.90 0.90 0.90 1.00 1.00 1.00 0.90
Modularity, Q −0.90 −0.90 −0.90 1.00 −0.90
Mean clustering, C̄ 0.90 0.90 0.90 1.00 1.00 1.00 0.90
Social fluidity, φ 1.00 1.00 1.00 0.90 0.90 −0.90 0.90 1.00

Ant Food sharing (6 networks)

N k̄ s̄ w̄ σ2
w/w̄ k̄ + σ2

k/k̄ Q C̄ φ

Population size, N 1.00 0.94
Mean degree, k̄ 1.00 1.00 0.94 −0.94
Mean strength, s̄ 1.00 1.00 0.94 −0.94
Mean edge weight, w̄ 1.00 0.89
Edge weight heterogeneity, σ2

w/w̄ 0.94 1.00
Excess degree, k̄ + σ2

k/k̄ 0.94 0.94 1.00 −0.89 0.83 0.83
Modularity, Q −0.94 −0.94 −0.89 1.00 −0.89
Mean clustering, C̄ 0.89 0.83 −0.89 1.00
Social fluidity, φ 0.83 1.00

Ant Antennal contact (6 networks)

N k̄ s̄ w̄ σ2
w/w̄ k̄ + σ2

k/k̄ Q C̄ φ

Population size, N 1.00
Mean degree, k̄ 1.00 0.94
Mean strength, s̄ 0.94 1.00 0.89 0.89
Mean edge weight, w̄ 0.89 1.00 1.00 −0.83
Edge weight heterogeneity, σ2

w/w̄ 0.89 1.00 1.00 −0.83
Excess degree, k̄ + σ2

k/k̄ 1.00
Modularity, Q 1.00
Mean clustering, C̄ 1.00
Social fluidity, φ −0.83 −0.83 1.00
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Bee Food sharing (5 networks)

N k̄ s̄ w̄ σ2
w/w̄ k̄ + σ2

k/k̄ Q C̄ φ

Population size, N 1.00 0.90 0.90 0.90 −1.00 0.90 0.90
Mean degree, k̄ 0.90 1.00 1.00 1.00 −0.90 1.00
Mean strength, s̄ 0.90 1.00 1.00 1.00 −0.90 1.00
Mean edge weight, w̄ 1.00 0.90
Edge weight heterogeneity, σ2

w/w̄ 0.90 1.00 −0.90
Excess degree, k̄ + σ2

k/k̄ 0.90 1.00 1.00 1.00 −0.90 1.00
Modularity, Q −1.00 −0.90 −0.90 −0.90 1.00 −0.90 −0.90
Mean clustering, C̄ 0.90 1.00 1.00 1.00 −0.90 1.00
Social fluidity, φ 0.90 −0.90 −0.90 1.00

Parakeet Aggression (8 networks)

N k̄ s̄ w̄ σ2
w/w̄ k̄ + σ2

k/k̄ Q C̄ φ

Population size, N 1.00 0.87 −0.76
Mean degree, k̄ 1.00 1.00 0.81
Mean strength, s̄ 1.00 0.95 0.83 −0.74
Mean edge weight, w̄ 0.95 1.00 0.83 −0.81
Edge weight heterogeneity, σ2

w/w̄ 1.00
Excess degree, k̄ + σ2

k/k̄ 1.00 1.00 0.81
Modularity, Q 0.87 1.00
Mean clustering, C̄ −0.76 0.81 0.83 0.83 0.81 1.00
Social fluidity, φ −0.74 −0.81 1.00

Shark Association (6 networks)

N k̄ s̄ w̄ σ2
w/w̄ k̄ + σ2

k/k̄ Q C̄ φ

Population size, N 1.00 1.00 0.94 0.94
Mean degree, k̄ 1.00 1.00 0.94 0.94
Mean strength, s̄ 0.94 0.94 1.00 0.83 0.83 0.83
Mean edge weight, w̄ 0.83 1.00 1.00
Edge weight heterogeneity, σ2

w/w̄ 0.83 1.00 1.00
Excess degree, k̄ + σ2

k/k̄ 0.94 0.94 0.83 1.00
Modularity, Q 1.00 0.94 −0.89
Mean clustering, C̄ 0.94 1.00
Social fluidity, φ −0.89 1.00
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S2 Correlations between social variables and simulated basic reproduction number

The Pearson correlation coefficient between quantities calculated on the network and the simulated disease outcomes
for R∞0 = 2, 3, and 4, and for synthetic interaction time (for networks for which real interacting times are not
available) generated with Poisson, bursty, and circadian interaction time series. Correlation between the error, the
predicted and mean simulated basic reproduction number, ‖Rφ0 −Rsim0 ‖ of are also presented. Only correlations with
p < 0.05 are shown.

R∗ = 2, time series: Poisson

Correlation with Rsim0 Corr. with prediction error
g = 0 g = 1 g = 2 g = 0 g = 1 g = 2

Estimated rep. number, REst
0 0.72 0.87 0.87

Mean individual rep. number, r̄(si) 0.96 0.67 0.61 N/A N/A N/A
Social fluidity, φ 0.72 0.72 0.63 −0.69 −0.44
Network size, N 0.37 0.50 −0.45

Excess degree, k̄ + σ2
k/k̄ 0.58 0.67 0.64 −0.29

Mean degree, k̄ 0.68 0.57 0.51
Mean strength, s̄ 0.44

Mean edge weight, w̄ −0.38 −0.50 0.68 0.39
Edge weight heterogeneity, σ2

w/w̄ −0.30 −0.45 −0.53 0.58 0.37
Modularity, Q −0.64 −0.63 −0.44 0.47 0.36

Mean clustering, C̄ 0.28 0.29 0.33

Mean prediction error (%) 11.2 9.0 11.4

R∗ = 2, time series: Circadian

Correlation with Rsim0 Corr. with prediction error
g = 0 g = 1 g = 2 g = 0 g = 1 g = 2

Estimated rep. number, REst
0 0.73 0.86 0.87

Mean individual rep. number, r̄(si) 0.96 0.71 0.59 N/A N/A N/A
Social fluidity, φ 0.72 0.71 0.61 −0.70 −0.50
Network size, N 0.36 0.53 −0.48

Excess degree, k̄ + σ2
k/k̄ 0.56 0.69 0.62 −0.30

Mean degree, k̄ 0.65 0.61 0.49
Mean strength, s̄ 0.42 0.30

Mean edge weight, w̄ −0.34 −0.48 0.71 0.51
Edge weight heterogeneity, σ2

w/w̄ −0.30 −0.45 −0.51 0.58 0.45
Modularity, Q −0.65 −0.65 −0.44 0.47 0.29

Mean clustering, C̄ 0.29 −0.26 0.34 0.29 0.33

Mean prediction error (%) 12.5 9.4 11.5
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R∗ = 2, time series: Bursty

Correlation with Rsim0 Corr. with prediction error
g = 0 g = 1 g = 2 g = 0 g = 1 g = 2

Estimated rep. number, REst
0 0.73 0.88 0.87

Mean individual rep. number, r̄(si) 0.96 0.72 0.59 N/A N/A N/A
Social fluidity, φ 0.71 0.76 0.61 −0.73 −0.47
Network size, N 0.34 0.53 −0.41

Excess degree, k̄ + σ2
k/k̄ 0.58 0.66 0.62

Mean degree, k̄ 0.67 0.58 0.48
Mean strength, s̄ 0.38 0.28

Mean edge weight, w̄ −0.38 −0.47 0.67 0.47
Edge weight heterogeneity, σ2

w/w̄ −0.30 −0.47 −0.50 0.57 0.40
Modularity, Q −0.62 −0.68 −0.45 0.51 0.29

Mean clustering, C̄ 0.27 −0.28 0.29 0.36

Mean prediction error (%) 11.9 9.0 11.4

R∗ = 3, time series: Poisson

Correlation with Rsim0 Corr. with prediction error
g = 0 g = 1 g = 2 g = 0 g = 1 g = 2

Estimated rep. number, REst
0 0.77 0.91 0.87

Mean individual rep. number, r̄(si) 0.96 0.73 0.59 N/A N/A N/A
Social fluidity, φ 0.74 0.73 0.55 −0.73 −0.28
Network size, N 0.47 0.67 −0.60

Excess degree, k̄ + σ2
k/k̄ 0.60 0.64 0.53 −0.31

Mean degree, k̄ 0.67 0.53 0.37
Mean strength, s̄ 0.42

Mean edge weight, w̄ −0.45 −0.52 0.64 0.30
Edge weight heterogeneity, σ2

w/w̄ −0.34 −0.48 −0.49 0.48 0.28
Modularity, Q −0.63 −0.59 −0.33 0.46 0.28 −0.46

Mean clustering, C̄ −0.43 0.28

Mean prediction error (%) 11.9 8.8 18.0

R∗ = 3, time series: Circadian

Correlation with Rsim0 Corr. with prediction error
g = 0 g = 1 g = 2 g = 0 g = 1 g = 2

Estimated rep. number, REst
0 0.79 0.92 0.87

Mean individual rep. number, r̄(si) 0.96 0.73 0.60 N/A N/A N/A
Social fluidity, φ 0.76 0.72 0.55 −0.69
Network size, N 0.48 0.66 −0.63

Excess degree, k̄ + σ2
k/k̄ 0.61 0.62 0.53 −0.35

Mean degree, k̄ 0.68 0.51 0.37
Mean strength, s̄ 0.42

Mean edge weight, w̄ −0.46 −0.53 0.61 0.29
Edge weight heterogeneity, σ2

w/w̄ −0.38 −0.48 −0.48 0.45 0.27
Modularity, Q −0.65 −0.59 −0.34 0.47 0.28 −0.45

Mean clustering, C̄ −0.45 0.29 0.32

Mean prediction error (%) 11.7 8.6 17.6
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R∗ = 3, time series: Bursty

Correlation with Rsim0 Corr. with prediction error
g = 0 g = 1 g = 2 g = 0 g = 1 g = 2

Estimated rep. number, REst
0 0.78 0.90 0.86

Mean individual rep. number, r̄(si) 0.96 0.71 0.59 N/A N/A N/A
Social fluidity, φ 0.75 0.71 0.54 −0.69 0.27
Network size, N 0.47 0.69 −0.64

Excess degree, k̄ + σ2
k/k̄ 0.62 0.63 0.52 −0.32

Mean degree, k̄ 0.69 0.51 0.37
Mean strength, s̄ 0.49

Mean edge weight, w̄ −0.45 −0.50 0.68
Edge weight heterogeneity, σ2

w/w̄ −0.36 −0.48 −0.45 0.52
Modularity, Q −0.64 −0.57 −0.32 0.48 −0.48

Mean clustering, C̄ −0.45 0.34 0.27

Mean prediction error (%) 11.6 9.3 17.8

R∗ = 4, time series: Poisson

Correlation with Rsim0 Corr. with prediction error
g = 0 g = 1 g = 2 g = 0 g = 1 g = 2

Estimated rep. number, REst
0 0.84 0.92 0.84

Mean individual rep. number, r̄(si) 0.96 0.71 0.56 N/A N/A N/A
Social fluidity, φ 0.76 0.66 0.45 −0.80 0.33
Network size, N 0.30 0.60 0.77 −0.40 −0.76

Excess degree, k̄ + σ2
k/k̄ 0.64 0.56 0.42

Mean degree, k̄ 0.68 0.43
Mean strength, s̄ −0.29 0.39

Mean edge weight, w̄ −0.28 −0.49 −0.53 0.68
Edge weight heterogeneity, σ2

w/w̄ −0.41 −0.46 −0.45 0.54
Modularity, Q −0.63 −0.49 0.60 −0.62

Mean clustering, C̄ −0.32 −0.57 0.27 0.49

Mean prediction error (%) 11.3 10.6 28.9

R∗ = 4, time series: Circadian

Correlation with Rsim0 Corr. with prediction error
g = 0 g = 1 g = 2 g = 0 g = 1 g = 2

Estimated rep. number, REst
0 0.83 0.91 0.83

Mean individual rep. number, r̄(si) 0.97 0.71 0.55 N/A N/A N/A
Social fluidity, φ 0.77 0.65 0.45 −0.81 0.32
Network size, N 0.59 0.77 −0.42 −0.75

Excess degree, k̄ + σ2
k/k̄ 0.64 0.57 0.42

Mean degree, k̄ 0.68 0.43
Mean strength, s̄ −0.28 0.35

Mean edge weight, w̄ −0.29 −0.49 −0.53 0.65
Edge weight heterogeneity, σ2

w/w̄ −0.41 −0.46 −0.44 0.52
Modularity, Q −0.63 −0.48 0.62 −0.61

Mean clustering, C̄ −0.32 −0.56 0.33 0.45

Mean prediction error (%) 10.3 10.6 29.0
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R∗ = 4, time series: Bursty

Correlation with Rsim0 Corr. with prediction error
g = 0 g = 1 g = 2 g = 0 g = 1 g = 2

Estimated rep. number, REst
0 0.83 0.93 0.83

Mean individual rep. number, r̄(si) 0.96 0.73 0.55 N/A N/A N/A
Social fluidity, φ 0.76 0.68 0.45 −0.81 0.32
Network size, N 0.28 0.59 0.77 −0.45 −0.72

Excess degree, k̄ + σ2
k/k̄ 0.63 0.57 0.42

Mean degree, k̄ 0.68 0.44
Mean strength, s̄ −0.27 0.31

Mean edge weight, w̄ −0.29 −0.49 −0.52 0.62
Edge weight heterogeneity, σ2

w/w̄ −0.42 −0.46 −0.42 0.48
Modularity, Q −0.61 −0.50 0.70 −0.57

Mean clustering, C̄ −0.31 −0.56 0.30 0.44

Mean prediction error (%) 11.1 10.2 28.4
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