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Supplementary Table 1. Performance metrics used to assess the models. (TN = True negatives, TP = True positives, FN = False negatives, FP = False positives).
	Metric
	Mean
	s.d.
	Formula
	Description

	Precision
	0.51
	0.02
	
	Proportion of true positives among predicted positives. Ranges from 0 to 1. The performance of a random classifier is equal to the proportion of positives in the data.

	Specificity
	0.79
	0.02
	
	Proportion of correctly classified negatives. Ranges from 0 to 1, where 0.5 is the performance of a random classifier.

	Recall
	0.71
	0.01
	
	Proportion of correctly classified positives. Ranges from 0 to 1, where 0.5 is the performance of a random classifier.

	AUC
	0.83
	0.01
	Area under the ROC curve
	Indicates the model's ability to classify positive and negative instances and is calculated based on the True Positive rate and False Positive rate.




Supplementary Table 2. Ranges and descriptions of hyperparameters tuned in our extreme gradient boosting models (xgboost1 R package).
	Hyperparameter
	Range of selected values
	Description

	mtry
	1–4
	Number of randomly sampled predictors at each tree node

	trees
	118–1,767
	Number of trees

	tree_depth
	1–15
	Maximum depth of a tree

	learn_rate
	0.0013–0.073
	Penalization applied to the new trees that are added to the model

	loss_reduction
	0.00047–23.54
	Minimum loss reduction required to split a node further

	sample_size
	0.83–0.99
	The proportion of training data that is used for model fitting

	scale_positive_weight
	2.75–3.00
	Instance weight associated to the positive class
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Supplementary Figure 1. Variable importance scores for the predictors used to model viral sharing among mammals. The points indicate the median improvement in accuracy contributed by each predictor variable, while error bars indicate the first and third quartile across 10 model iterations.
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[bookmark: _2c51kd89ua68]Supplementary Figure 2. Upper and lower bounds of the 95% CI around the average estimates of viral sharing probability for different combinations of predictor variables. The surfaces show the effect on viral sharing of the interaction between phylogenetic similarity (a, c, e), geographic overlap (a, b, d), foraging similarity (d, e, f), trait similarity (b, c, f), net of the interaction with other predictors.
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Supplementary Figure 3. Distribution of the marginal contribution of each feature to the predicted viral sharing probability (SHAP values) across 3,153 alien-native pairs. Positive SHAP values indicate a positive contribution to the predicted sharing probability, while negative values indicate a negative contribution. Each point corresponds to an alien-native pair, colored by the value of the predictor variable. Overall, increasing values of research effort, phylogenetic, trait and foraging similarities and geographic overlap gave a positive contribution to viral sharing probability. Variables are arranged by overall contribution, quantified as the absolute sum of SHAP values across all species pairs.




[image: Immagine che contiene testo, diagramma, linea, Policromia

Il contenuto generato dall'IA potrebbe non essere corretto.]
Supplementary Figure 4. Trends of the marginal contribution of each feature to the predicted viral sharing probability (SHAP values) in interaction with other features. Each plot shows the trend of SHAP values for a given feature (y axis) for different values of that feature (x axis) and a third feature (color). These plots highlight complex interactions between predictors, in which the marginal contribution of a feature may be modulated by other features.
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Supplementary Figure 5. The map shows the proportion of viral sharing events on the number of novel alien-native encounters. Lines connect the centroids of native (crosses) and alien (circles) ranges of 67 species that established alien populations outside of their native range in the past 50 years. Circle color indicates the proportion of realized sharing events associated with each introduction event, with brighter colors denoting higher counts.
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Supplementary Figure 6. The map shows predicted viral sharing events between alien and native mammal species, assuming equal research effort across all species pairs (see Methods). Lines connect the centroids of native (crosses) and alien (circles) ranges of 67 species that established alien populations outside of their native range in the past 50 years. Circle colour indicates the number of predicted sharing events associated with each introduction event, with darker red denoting higher counts. 
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Supplementary Figure 7. The map shows the proportion of viral sharing events on the number of novel alien-native encounters, assuming equal research effort across all species pairs (see Methods). Lines connect the centroids of native (crosses) and alien (circles) ranges of 67 species that established alien populations outside of their native range in the past 50 years. Circle color indicates the proportion of realized sharing events associated with each introduction event, with brighter colors denoting higher counts.
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Supplementary Figure 8. Averages of the marginal contribution of research effort (sum of the number of citations for alien-native pairs) to the predicted viral sharing probability (SHAP values) for each of the 60 alien species. Brighter colors indicate a stronger contribution (red positive, blue negative) of research effort to the probabilities of viral sharing for a given alien species, averaged across all its potential sharing events. The species-level number of citations is reported in brackets for each alien species.







Supplementary References
1.	Chen, T. & Guestrin, C. XGBoost: A Scalable Tree Boosting System. in Proceedings of the 22nd ACM SIGKDD International Conference on Knowledge Discovery and Data Mining 785–794 (Association for Computing Machinery, New York, NY, USA, 2016). doi:10.1145/2939672.2939785. 

image1.jpg
Log10(sum citations)

g ot
Phylogenetic similarity e® ~
A e

Variable value

max
°
Trait similarity o ®
o

min
Foraging similarity
Geographic overlap

-0.2 0.0 0.2 0.4
SHAP values

(Variable contribution to sharing probability)




image5.jpg
Mean SHAP value for Mean SHAP value for Mean SHAP value for

Mean SHAP value for

Geographic overlap Geographic overlap Foraging similarity

Geographic overlap

01

010

00s

000

s

010

05

0o

000

005

a0 025 050 075

Foraging similarity

100

1

2 3
Geographic overlap

2 3
Geographic overlap

1

2 3
Geographic overlap

Geographic overlap

Foraging similarity
1,00

075
50
025

000

Phylogenetic similarity

Mean SHAP value for Mean SHAP value for Mean SHAP value for

Mean SHAP value for

Phylogenetic similarity

£
-
H
g
g
-
£

Foraging similarity

Foraging similarity

0z

0o

01

3

a0

025 050 a7
Phylogenetic similarity

100

025 050 075
Phylogenetic similarity

025 s 075
Foraging similarity

000

02 0 075
Foraging similarity

100

Geographic overlap

Foraging

100
075
050
025

000

Phylogenetic similarity

075

0z

Trait similarity

Mean SHAP value for

0z

Trait similarity

Mean SHAP value for

0z

E
B oo
f

Mean SHAP value for

o1

o

Mean SHAP value for

E
2
H
g
[

000

000

025 00 075
Trait similarity

025 050 075
Trait similarity

025 os0 075
Trait similarity

100

100

025 050 075
Phylogenetic similarity

1.00

Geographic overlap

Foraging similarity
100

075
050
025

000

Phylogenetic similarity

Trait similarity




image2.jpg
Proportion of
. sharing events

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1





image7.jpg
Sharing

events

40

30

20

10





image6.jpg
Proportion of
. sharing events

1.0
0.9
0.8
0.7
0.6
0.5
04
0.3
0.2
0.1





image8.jpg
Procyon lotor (925
Oq/cto/agus cumculus 1372
ma dama (362
Odocoileus v:/gmlanus (1253
Mustela putorius 473
Erinaceus europaeus (174
Capreolus capreolus (654
apra aegagrus 120
Nyctereules procyonol es 234
Vulpes vulpes
Axis axis é
Cervus nippon 4
Neovison vison (11
Sa/mm sciureus (21
Martes martes {
1
%

N
0
~

Sciurus vulgaris
Sciurus carolinénsis
Cervus canadensis
Mustela ermmea
Rangifer taran us (
ndatra zibeth. ICLIS{
Sylw/ag{us floridanus
tus tanezumi (1
Capra ibex
Micromys minutus
Nasua nasua,
Muntiacus reevesi
Crocidura russula
Lepus granatensis
Ellomys quercmus
Myocastor coy[p
Rattus exulal
Ammotragus Iervla
Ovibos moschatus
Herpestes auropunctatus (4
Macaca arctoides
Oreamnos americanus
Martes americana
Castor canadensis
lystrix cristata
Marmota marmota
Mustela lutreola
Myodes gapperi (2
Callosciurus finlaysonii
Callosciurus erythraeus (
Eutamias sibiricus j

Microtus levis

Suncus etruscus
Erinaceus roumanicus

Boselaphus tragocamelus (2
Capra sibirica

Gazella subgutturosa (25

Funambulus pennantii 3(2

Hippopotamus amphibius (33

Vicugna vicugna (24
Beatragus huntené

Antilope cervicapra,( 8

Manis cullonensls

Tragelaphus derblanus 1

Rusa unicolor (17

Rusa timorensis (8

Chaetophractus villosus (7.

anger soemmerringii 8

0

1

1

N~
IBBOBSHOU— D2~ OB UIOROONNADHN = WANENTNONDOEO~N~R!

ragulus nigricans
Herpestes edwardsii (
Herpestes fuscus
Viverra tangalunga

S
N

-0.1

0.0
Mean SHAP value

0.1

Mean SHAP value for

Log10(sum citations)
0.25

- 0.00

-0.26




image4.jpg
0.6

< o
o o
aouepodwi a|qeles

0.0




image3.png
[V

Ajjiqeqoud buueys

(]

Ajiqeqoud Buneys

o

Ajjiqeqoud buueys

Anpgeqoud BuLieys Ajjiqeqoud bulieys

Ajiqeqosd Buneys

Lower 95% CI Upper 95% CI
1 1

0.8

0.6

0.4

0.2

0.8

(0.6

0.4

0.2




