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1. Problem statement
• Misclassification bias is the statistical bias that occurs when

aggregating the predictions of a machine learning algorithm.

• The base rate refers to the relative occurrence of the class of
interest in the target population.

• Our aim is to reduce the misclassification bias of the base rate,
while taking the variance into account.

• We compare five estimators in terms of their misclassification
bias, variance and (R)MSE.

2. Statistically biased 3. Model specification
• Sample a test set from the target population.

• Both the observed labels as the true labels of the test set are
observed.

• Only the predicted labels in the target population are observed,
the true labels are unobserved.

• Estimate the classification probabilities of the target population
with a test set, where the size of the test set is much smaller
than the size of the target population.

4. Defining the estimators
• Baseline: count true values of Class 1 in the test set.

• Classify-and-count: count predicted values of Class 1 in target population.

• Subtracted-bias: Estimate bias with plug-in estimators and correct. ([3] for
more details)

• Misclassification: Use estimated classification probabilities ([1] for more de-
tails).

• Calibration: Use estimated calibration probabilities ([2] for more details).

5. Empirical Evaluation and Conclusion

Take home messages:

• Classify-and-count is unbiased only for specific combinations of
p00, p11 and α (see [3] for more information) and has therefore a
low RMSE under these specific circumstances.

• Calibration estimator is the most stable in terms of RMSE for all
combinations of p00, p11 and α.

• Baseline estimator performs the best under poor classifiers and
small test sets.
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Dashboard
Interactive dashboard to explore the effect of the parameters can
be found on this GitHub page: https://github.com/kevinkloos/
Misclassification-Bias
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