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Model Subsample Median Probability Log Likelihood
Coin 1 0.71 -1351.65
Coin 2 0.71 -1438.84
Coin 3 0.72 -1359.96
Coin 4 0.71 -1408.46
Coin 5 0.72 -1324.23
Coin 6 0.71 -1349.12
Coin 7 0.71 -1347.53
Coin 8 0.71 -1363.43
Coin 9 0.71 -1366.17
Coin 10 0.71 -1355.30
Coin 11 0.71 -1432.69
Coin 12 0.71 -1399.75
Coin 13 0.71 -1337.17
Coin 14 0.72 -1387.19
Disconnected 1 0.81 -581.15
Disconnected 2 0.79 -652.67
Disconnected 3 0.81 -630.82
Disconnected 4 0.80 -662.79
Disconnected 5 0.82 -588.37
Disconnected 6 0.81 -604.36
Disconnected 7 0.81 -598.80
Disconnected 8 0.81 -591.53
Disconnected 9 0.82 -594.54
Disconnected 10 0.81 -598.15
Disconnected 11 0.81 -624.40
Disconnected 12 0.80 -613.72
Disconnected 13 0.82 -606.19
Disconnected 14 0.81 -623.79
DBN-2 1 0.83 -571.70
DBN-2 2 0.82 -646.60
DBN-2 3 0.82 -617.19
DBN-2 4 0.82 -669.52
DBN-2 5 0.84 -582.59
DBN-2 6 0.84 -590.07
DBN-2 7 0.84 -579.43
DBN-2 8 0.83 -584.08
DBN-2 9 0.83 -591.26
DBN-2 10 0.84 -576.44
DBN-2 11 0.83 -594.09
DBN-2 12 0.82 -603.52
DBN-2 13 0.84 -579.63
DBN-2 14 0.83 -624.11
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DBN-3 1 0.83 -571.70
DBN-3 2 0.82 -646.60
DBN-3 3 0.82 -617.19
DBN-3 4 0.82 -669.52
DBN-3 5 0.84 -582.59
DBN-3 6 0.84 -590.07
DBN-3 7 0.84 -579.43
DBN-3 8 0.83 -584.08
DBN-3 9 0.83 -591.26
DBN-3 10 0.84 -576.44
DBN-3 11 0.83 -594.09
DBN-3 12 0.82 -603.52
DBN-3 13 0.84 -579.63
DBN-3 14 0.83 -624.11
DBN-4 1 0.83 -571.70
DBN-4 2 0.82 -646.60
DBN-4 3 0.82 -617.19
DBN-4 4 0.82 -669.52
DBN-4 5 0.84 -582.59
DBN-4 6 0.84 -590.07
DBN-4 7 0.84 -579.43
DBN-4 8 0.83 -584.08
DBN-4 9 0.83 -591.26
DBN-4 10 0.84 -576.44
DBN-4 11 0.83 -594.09
DBN-4 12 0.82 -603.52
DBN-4 13 0.84 -579.63
DBN-4 14 0.83 -624.11
DBN-5 1 0.83 -571.70
DBN-5 2 0.82 -646.60
DBN-5 3 0.82 -617.19
DBN-5 4 0.82 -669.52
DBN-5 5 0.84 -582.59
DBN-5 6 0.84 -590.07
DBN-5 7 0.84 -579.43
DBN-5 8 0.83 -584.08
DBN-5 9 0.83 -591.26
DBN-5 10 0.84 -576.44
DBN-5 11 0.83 -594.09
DBN-5 12 0.82 -603.52
DBN-5 13 0.84 -579.63
DBN-5 14 0.83 -624.11
Lasso-1st 1 0.71 -580.27
Lasso-1st 2 0.71 -609.93
Lasso-1st 3 0.73 -580.36
Lasso-1st 4 0.71 -607.62
Lasso-1st 5 0.72 -571.27
Lasso-1st 6 0.71 -605.50
Lasso-1st 7 0.73 -581.86
Lasso-1st 8 0.71 -562.52
Lasso-1st 9 0.71 -580.16
Lasso-1st 10 0.70 -622.67
Lasso-1st 11 0.70 -666.94
Lasso-1st 12 0.71 -629.32
Lasso-1st 13 0.72 -598.10
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Lasso-1st 14 0.74 -612.47
Lasso-2nd 1 0.71 -580.27
Lasso-2nd 2 0.71 -609.93
Lasso-2nd 3 0.73 -580.36
Lasso-2nd 4 0.71 -607.62
Lasso-2nd 5 0.72 -571.27
Lasso-2nd 6 0.71 -605.50
Lasso-2nd 7 0.73 -581.86
Lasso-2nd 8 0.71 -562.52
Lasso-2nd 9 0.71 -580.16
Lasso-2nd 10 0.70 -622.67
Lasso-2nd 11 0.70 -666.94
Lasso-2nd 12 0.71 -629.32
Lasso-2nd 13 0.72 -598.10
Lasso-2nd 14 0.74 -612.47

Table S2. Out-of-sample prediction accuracy for different subsamples of the Tatoosh dataset. Columns represent the model,
subsample number, the median probability of correctly predicting a single out-of-sample species at one time point, and the log
likelihood of correctly predicting all species at all time points, given the model trained on on that data subsample. The log
likelihood values are shown visually in main text Fig. 2.

Predator Prey Ref
Ameiurus melas Cyprinus carpio 1

Ameiurus melas Gymnocephalus cernua 2

Ameiurus melas Lepomis gibbosus 1

Anguilla anguilla Abramis brama 3, 4

Anguilla anguilla Barbatula barbatula 5, 6

Anguilla anguilla Cottus gobio 6, 7

Anguilla anguilla Gasterosteus aculeatus 4, 6, 8

Anguilla anguilla Gobio gobio 5, 6

Anguilla anguilla Gymnocephalus cernua 3, 4, 9–11

Anguilla anguilla Leuciscus leuciscus 3, 5

Anguilla anguilla Lota lota 3

Anguilla anguilla Phoxinus phoxinus 6, 8, 12, 13

Anguilla anguilla Perca fluviatilis 3, 4, 11, 12

Anguilla anguilla Rutilus rutilus 3–5, 8, 11

Anguilla anguilla Sander lucioperca 4, 11

Anguilla anguilla Salmo salar 14

Anguilla anguilla Squalius cephalus 3

Blicca bjoerkna Gymnocephalus cernua 10

Cottus gobio Perca fluviatilis 15

Cottus gobio Salmo trutta 16

Esox lucius Abramis brama 17, 18

Esox lucius Alburnus alburnus 17, 19–21

Esox lucius Ameiurus melas 2, 22

Esox lucius Anguilla anguilla 6, 18, 19, 21, 23, 24

Esox lucius Barbatula barbatula 6, 7, 18, 19, 21, 25

Esox lucius Cottus gobio 6, 18, 19, 21, 25

Esox lucius Cyprinus carpio 26–28

Esox lucius Gasterosteus aculeatus 6, 7, 17, 18, 21, 23–25, 29

Esox lucius Gobio gobio 6, 7, 18, 19, 21, 27, 28, 30, 31

Esox lucius Gymnocephalus cernua 2, 10, 20, 25, 32

Esox lucius Lepomis gibbosus 27, 33, 34

Esox lucius Leuciscus leuciscus 19, 21
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Esox lucius Lota lota 17, 35, 36

Esox lucius Perca fluviatilis 17, 20, 23–25, 29, 35, 36

Esox lucius Phoxinus phoxinus 6, 7, 17–19, 21, 23, 24, 29, 36

Esox lucius Pungitius pungitius 25, 36, 37

Esox lucius Rutilus rutilus 6, 7, 17–21, 24

Esox lucius Sander lucioperca 20

Esox lucius Salmo trutta 17, 19, 21, 23, 24, 28, 29, 36, 38, 39

Esox lucius Salmo salar 14, 19, 24, 25

Esox lucius Scardinius erythrophthalmus 32, 34

Esox lucius Squalius cephalus 21, 30, 31

Esox lucius Thymallus thymallus 19

Esox lucius Tinca tinca 28, 30, 34

Gasterosteus aculeatus Pungitius pungitius 40

Gymnocephalus cernua Gymnocephalus cernua 10

Lota lota Gymnocephalus cernua 2, 10

Lota lota Esox lucius 41

Lota lota Pungitius pungitius 36, 41

Lota lota Salmo trutta 36, 42

Lota lota Salmo salar 14

Lota lota Sander lucioperca 43

Perca fluviatilis Alburnus alburnus 44, 45

Perca fluviatilis Gasterosteus aculeatus 18, 46

Perca fluviatilis Gymnocephalus cernua 10, 47

Perca fluviatilis Phoxinus phoxinus 46

Perca fluviatilis Rutilus rutilus 18, 44, 45, 48–52

Perca fluviatilis Sander lucioperca 47, 52, 53

Perca fluviatilis Scardinius erythrophthalmus 45, 54

Perca fluviatilis Squalius cephalus 45

Pungitius pungitius Gasterosteus aculeatus 40

Salmo salar Gasterosteus aculeatus 55, 56

Salmo trutta Barbatula barbatula 57

Salmo trutta Cottus gobio 58, 59

Salmo trutta Gasterosteus aculeatus 9, 23, 60–62

Salmo trutta Gobio gobio 6, 57, 63

Salmo trutta Gasterosteus aculeatus 6, 61, 64, 65

Salmo trutta Gymnocephalus cernua 66

Salmo trutta Perca fluviatilis 23, 66, 67

Salmo trutta Phoxinus phoxinus 13, 23, 61, 63, 68–70

Salmo trutta Pungitius pungitius 36, 62, 66, 67

Salmo trutta Rutilus rutilus 66

Salmo trutta Salmo salar 14, 64, 65, 71, 72

Sander lucioperca Alburnus alburnus 73–76

Sander lucioperca Abramis brama 73–75, 77–79

Sander lucioperca Cottus gobio 80

Sander lucioperca Esox lucius 74

Sander lucioperca Gymnocephalus cernua 10, 73–78, 81–84

Sander lucioperca Lepomis gibbosus 73

Sander lucioperca Perca fluviatilis 74, 76–85

Sander lucioperca Rutilus rutilus 73, 74, 76–80, 82–85

Sander lucioperca Salmo trutta 38

Squalius cephalus Alburnoides bipunctatus 86

Squalius cephalus Barbus meridionalis 86

Squalius cephalus Cyprinus carpio 87
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Table S3. Adjacency list of interactions in the French piscivory food web, with supporting references.
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True Negative

True Positive

False Positive

False Negative

Figure S1. Structural comparison between empirical and model adjacency matrices as in Fig. 3a, but containing all species
used in the DBN-2 model.
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True Negative

True Positive

False Positive

False Negative

Figure S2. Structural comparison between empirical and model adjacency matrices as in Fig. 3, but for the France piscivory
network and the DBN-3 model.
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True Negative

True Positive

False Positive

False Negative

Figure S3. Structural comparison between empirical and model adjacency matrices as in Fig. 3, but for the France piscivory
network and the DBN-4 model.
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True Negative

True Positive

False Positive

False Negative

Figure S4. Structural comparison between empirical and model adjacency matrices as in Fig. 3, but for the France piscivory
network and the DBN-5 model.
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True Negative

True Positive

False Positive

False Negative

Figure S5. Structural comparison between empirical and model adjacency matrices as in Fig. 3, but for the France piscivory
network and the Lasso-1st model.
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True Negative

True Positive

False Positive

False Negative

Figure S6. Structural comparison between empirical and model adjacency matrices as in Fig. 3, but for the France piscivory
network and the Lasso-2nd model.
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True Negative

True Positive

False Positive

False Negative

Figure S7. Structural comparison between empirical and model adjacency matrices as in Fig. 3, but for the France piscivory
network and the Pearson model.
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True Negative

True Positive

False Positive

False Negative

Figure S8. Structural comparison between empirical and model adjacency matrices as in Fig. 3, but for the Tatoosh trophic
network and the DBN-2 model. Identical to Fig. 3a, except that it contains all species in the DBN and Pearson models, rather
than excluding those which were excluded from the Lasso models.
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True Negative

True Positive

False Positive

False Negative

Figure S9. Structural comparison between empirical and model adjacency matrices as in Fig. 3, but for the Tatoosh trophic
network and the DBN-3 model. Contains all species used in the DBN and Pearson models.
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True Negative

True Positive

False Positive

False Negative

Figure S10. Structural comparison between empirical and model adjacency matrices as in Fig. 3, but for the Tatoosh trophic
network and the DBN-4 model. Contains all species used in the DBN and Pearson models.
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True Negative

True Positive

False Positive

False Negative

Figure S11. Structural comparison between empirical and model adjacency matrices as in Fig. 3, but for the Tatoosh trophic
network and the DBN-5 model. Contains all species used in the DBN and Pearson models.
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True Negative

True Positive

False Positive

False Negative

Figure S12. Structural comparison between empirical and model adjacency matrices as in Fig. 3, but for the Tatoosh trophic
network and the Lasso-2nd model.
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True Negative

True Positive

False Positive

False Negative

Figure S13. Structural comparison between empirical and model adjacency matrices as in Fig. 3, but for the Tatoosh trophic
network and the Lasso-2nd model. Identical to Fig. 3e, except that it contains all species in the DBN and Pearson models,
rather than excluding those which were excluded from the Lasso models.
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True Negative

True Positive

False Positive

False Negative

Figure S14. Structural comparison between empirical and model adjacency matrices as in Fig. 3, but for the Tatoosh
nontrophic network and the DBN-2 model. Identical to Fig. 3b, except that it contains all species in the DBN and Pearson
models, rather than excluding those which were excluded from the Lasso models.
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True Negative

True Positive

False Positive

False Negative

Figure S15. Structural comparison between empirical and model adjacency matrices as in Fig. 3, but for the Tatoosh
nontrophic network and the DBN-3 model. Contains all species used in the DBN and Pearson models.
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True Negative

True Positive

False Positive

False Negative

Figure S16. Structural comparison between empirical and model adjacency matrices as in Fig. 3, but for the Tatoosh
nontrophic network and the DBN-4 model. Contains all species used in the DBN and Pearson models.
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True Negative

True Positive

False Positive

False Negative

Figure S17. Structural comparison between empirical and model adjacency matrices as in Fig. 3, but for the Tatoosh
nontrophic network and the DBN-5 model. Contains all species used in the DBN and Pearson models.
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True Negative

True Positive

False Positive

False Negative

Figure S18. Structural comparison between empirical and model adjacency matrices as in Fig. 3, but for the Tatoosh
nontrophic network and the Lasso-2nd model.
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True Negative

True Positive

False Positive

False Negative

Figure S19. Structural comparison between empirical and model adjacency matrices as in Fig. 3, but for the Tatoosh
nontrophic network and the Pearson model. Identical to Fig. 3f, except that it contains all species in the DBN and Pearson
models, rather than excluding those which were excluded from the Lasso models.
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Web Model Precision Recall p-value
Tatoosh Trophic DBN-2 0.24 0.02 0.35
Tatoosh Trophic DBN-3 0.15 0.01 0.78
Tatoosh Trophic DBN-4 0.18 0.01 0.67
Tatoosh Trophic DBN-5 0.20 0.02 0.59
Tatoosh Trophic Lasso-1st 0.19 0.19 1.00
Tatoosh Trophic Lasso-2nd 0.21 0.41 0.96
Tatoosh Trophic Pearson 0.18 0.16 0.81
Tatoosh Nontrophic DBN-2 0.31 0.03 0.02
Tatoosh Nontrophic DBN-3 0.27 0.03 0.06
Tatoosh Nontrophic DBN-4 0.27 0.03 0.06
Tatoosh Nontrophic DBN-5 0.27 0.03 0.06
Tatoosh Nontrophic Lasso-1st 0.22 0.30 0.10
Tatoosh Nontrophic Lasso-2nd 0.20 0.53 0.12
Tatoosh Nontrophic Pearson 0.25 0.28 0.00
France DBN-2 0.33 0.06 0.06
France DBN-3 0.20 0.07 0.51
France DBN-4 0.22 0.08 0.35
France DBN-5 0.23 0.09 0.27
France Lasso-1st 0.24 0.57 0.02
France Lasso-2nd 0.23 0.68 0.01
France Pearson 0.19 0.90 0.18

Table S1. Expanded table of precision and recall with p-values. Columns represent the empirical network used, the model
used to construct the inferred network, and the FDR-corrected p-values, rounded to two decimal places.
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