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We propose a novel approach to address the issue of highly imbalanced
binary classification problems using rank information. Our approach utilizes
a maxima nominated sampling technique that biases the training sample
towards the minority class by using observations with the highest chance
of being from the minority class in a small sample of randomly selected
units from the underlying population. This sampling technique is based
on expert opinion, which has received minimal attention in the machine
learning community so far. To incorporate the extra rank information of
maxima nominated samples (MaxNS) into the learning process, we introduce
novel rank-based Hinge and Logistic loss functions that account for the extra
rank information in MaxNS training data sets. We develop MaxNS Support
Vector Machines and provide efficient algorithms for solving the proposed
learning problems. Numerical studies are performed to validate the efficacy
of the methods presented.
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