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Event-mixing
Development of unbiased evaluation method of predicted dose distribution by the

event-mixing technique
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This study developed an unbiased method to evaluate the predicted gamma
passing rate (agreement of measured and simulated dose distributions) by introducing the best and
worst limits of evaluation metrics. Specifically, the worst limit was estimated by applying the
event-mixing technique that was originally developed in the particle and nuclear physics experiments

to estimate the continuum background in invariant-mass spectroscopy to the pairs of measured and
predicted gamma passing rates. Normalized achievement scores were defined for four different
evaluation metrics (standard deviation, correlation coefficient, mean absolute error, and mean
squared error) and confirmed their consistency. We also estimated the alert frequency for the cases
requiring verification measurement, as a function of achieved precision. This alert frequency helps
give a specific goal of predicting the performance to achieve.
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