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Appendix S4 – Model performance
ROC analysis classifies model predictions into one of four categories: true positives, when the prediction is positive and classified as such; false negatives, when the prediction is positive and classified as negative; true negatives, when the prediction is negative and classified as such; and false positives, when the prediction is negative and classified as positive (Fawcett 2006). In this study “positive” represents the presence of a species and “negative” corresponds to its absence. Given these four values, a 2×2 confusion matrix is constructed from which true positive and false positive rates can be calculated. ROC graphs are produced by plotting the true positive rate as a function of the false positive rate. The ROC curve was then summarized using the AUC statistic that indicates the probability that a model will correctly predict the occurrence of an event. An AUC of 1 indicates perfect discrimination between positives and negatives, whereas an AUC of 0.5 indicates that discrimination is no better than expected by chance. To test the predictive ability of the best model, data on species occurrences were split into training (70%) and validation (30%) subsets. For each species, we then assessed how well our selected models predicted species occurrence in the remaining 30% of point counts using ROC. This procedure was repeated 1000 times with different validation and testing data sets. All analyses were carried out in the R statistical software version 3.4.0 (R Core Team 2017), using lme4 (Bates and Maechler 2009) and ROCR package (Sing et al. 2005).
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