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Adisak Supeesun 2008: Online Learning Algorithm for Multiclass Importance
Weighted Prediction Problem. Master of Engineering (Computer Engineering), Major
Field: Computer Engineering, Department of Computer Engineering. Thesis Advisor:

Assistant Professor Jittat Fakcharoenphol, Ph.D. 48 pages.

This thesis considers an online learning problem with importance weighted examples.
We present two approaches. The first one uses learning reduction, i.e., we show how to reduce
online importance weighted learning problems to standard online learning problems with a factor
¢ Overhead on mistake bounds, ¢, is the maximum weight of examples. We also present
another online algorithm based on perceptron learning algorithm. The second algorithm is a
simple modification of perceptron algorithm and work in this same setting and by modifying the
proof of gentile we can proof weighted loss bound of this algorithm. For the multiclass setting,
the second algorithm can work in the setting by using multiclass-binary learning reduction. We
also show two different method, the multi-vector method and its particular all-pair variant, for

reducing multiclass problems to binary problems are equivalent.

While the second algorithm performs better on experiments and has a better theoretical
guarantee in many cases, the first one is more general. We also perform experiments on real data

sets and synthetic data sets.
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