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A predictive model was developed using support vector machine and random

forest. Both models were able to build predictive abilities that exceeded existing methods including
V20Gy, V5Gy, and mean lung dose. In order to improve predictive ability, we started (1) applying
differential histograms and (2) creating a new dose-function feature. The model that added the
differential dose-volume-histogram had superior predictive ability compared to the model constructed
only from the integral dose-volume-histogram. Next, we created a dose-function specialized for
machine learning that avoids multicollinearity. After adding new cases and investigating the
benefits of our dose-function features, we obtained predictive performance from the LASSO and
support vector machine methods that is expected for clinical use.
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