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Traditional supervised learning for training a classifier involves a static set of
fully-labeled data. However, labels can be costly to obtain. Active learning can pro-
vide lower misclassification rates for an equivalent number of labeled datapoints by
allowing the learner to choose particularly important points for labeling. Standard
paradigms for choosing points to label may be to request points near the decision
boundary, or points where uncertainty is maximum. We show how to directly op-
timize the target criterion by estimating error reduction directly in a probabilistic
framework (the Gaussian Mixture Model) and show that in several cases this can
reduce the need for as many labeled training examples as would be required by the

maximum-uncertainty approach.



