Supporting Information File S2:

Demonstration of pitfalls of non-balanced data
Balancing the training data without balancing the testing data of the holdout estimator or adjusting the classifier [1] yields a biased error estimator and an under-powered test for statistical significance of the signal. Figure S2 provides a pictorial depiction of the splitting and why it affects classifiers adversely. 
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Figure S2. Left part: Consider the original ratio of events-to-non-events (denoted by gradated shading) which is 40%. Consider a training set of size 4 which will have 50% events according to the procedure of [2]. However, the corresponding testing set will have only 33.3% events (that is, it will be unbalanced). Such unbalancing corresponds to creating a different distribution and can affect adversely the holdout estimator’s variance. Right part: when training the same classifier in a different distribution than the one used to test it, even an optimal classifier may appear to have uninformative proportion of misclassifications. Furthermore, classifiers that are sensitive to the prior distribution of patterns and the class outcome values may be affected negatively.
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