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Virtual leave-one-out is an attractive alternative to cross-validation for estimating the 

prediction error of models, especially nonlinear ones: training is performed on the available data, and 
an estimate of the prediction error that would have been incurred on each example, if it had been 
withdrawn from the training set, is computed. For linear models, the virtual leave-one-out score 
reduces to the PRESS statistic. The computation of the leave-one-out score involves the computation 
of the leverage of each example, which indicates the influence of each example on the model1. 

 
There is a growing interest in graph machines and recursive networks, which learn from 

structured data, i.e. examples that are described by graphs instead of vectors2. Graph machines encode 
the structure of the graphs and simultaneously provide a prediction of the properties of interest. 
Therefore the representation of the structured data is learnt together with the learning of the task, 
which exempts the model designer from finding a vector representation for the data. 
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Figure 1: Comparison of the real and virtual leave-one-out residuals for the prediction of the boiling point 

of 330 haloalcanes 
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We show how the computation of leverages, hence of the virtual leave-one-out score, can be 
extended to graph machines and recursive networks. We compare the real and virtual leave-one-out 
scores on several data sets (Figure 1). We describe examples of graph machine selection by virtual 
leave-one-out, and we show that, in addition, virtual leave-one-out can provide insight into the design 
of the predictors, i.e. the encoding of the input data into directed acyclic graphs. We illustrate these 
topics on several regression tasks, e.g. the estimation of the Gibbs free energy of solvation of 
molecules3, the toxicity of halogenated aliphatic compounds4, or the agonist activities of ecdysteroids5. 
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