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Using Machine Learning to Predict Extreme Earnings Changes and Abnormal
Returns: Evidence from Random Forest Models

Abstract: This paper uses machine learning techniques to predict one-year-ahead
earnings jumps and crashes. We focus on extreme changes in earnings, as they can
lead to substantial revaluations of firm value and attract considerable investor
attention. Additionally, extreme earnings events are inherently difficult to predict.
Overall, we find that a random forest (RF) model outperforms linear models in
predicting earnings jumps and crashes. Moreover, we show that the hedge portfolio
based on random forest model generates 14.13% size-adjusted annual return. The RF
model outperforms in forecasting extreme earnings events by effectively capturing
complex nonlinear relationships, reducing information noise, and managing skewed
distributions and outlier biases. Our analysis further demonstrates that the RF model
outperforms analysts’ predictions for smaller firms, during periods of high economic
uncertainty, and when reversal signals are present.
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