Bayes Vector Quantizer for Class-Imbalance Problem
Abstract:
                 The class-imbalance problem is the problem of learning a classification rule from data that are skewed in favor of one class. On these data sets, traditional learning techniques tend to overlook the less numerous classes, at the advantage of the majority class. However, the minority class is often the most interesting one for the task at hand. For this reason, the class-imbalance problem has received increasing attention in the last few years. In the present paper, we point the attention of the reader to a learning algorithm for the minimization of the average misclassification risk. 

                  In contrast to some popular class-imbalance learning methods, this method has its roots in statistical decision theory. A particular interesting characteristic is that when class distributions are unknown, the method can work by resorting to stochastic gradient algorithm. We study the behavior of this algorithm on imbalanced data sets, demonstrating that this principled approach allows to obtain better classification performances compared to the principal methods proposed in the literature.
Algorithm / Technique used:
Stochastic Gradient Algorithm
Existing System:
              Many real-world classification problems are characterized by different costs associated with different classification errors. Typical example is the medical diagnosis domain, where assessing that a sick patient is healthy may incur in severe risks for the patient, while saying a healthy patient is sick has typically a much lighter consequence. For this reason, cost-sensitive learning is attracting increasing attention, and has been defined one of the most prominent research problems of future machine learning research 
                 The class imbalance problem is crucial in data mining and machine learning, since often in real-world applications it is much more difficult, or lengthy, or costly, to gather data from some class than from the others, like for instance in fraud or anomaly detection. As a consequence, these classes are less represented in the data set. Nevertheless, it is also typically the case that these classes are the most interesting from the application point of view, and/or that the uneven proportion of classes observed in the data set is not representative of the true proportion in the real world.
Proposed System:

             More recent techniques modify the classification rule learned by traditional algorithms by adjusting the threshold, so that classes with higher costs are more difficult to be misclassified. In the framework of neural networks for statistical pattern recognition. BVQ is a learning algorithm allowing to adapt the (nearest neighbor) decision rule defined by a Labeled Vector Quantizer (LVQ) toward the optimal Bayes decision rule. In this paper.

            we show that BVQ is a viable approach to deal with class imbalance learning. In fact, BVQ has two nice features related to classification problems in general and to class imbalance problems in particular: 1) It is a

method that adjusts decision regions directly, rather than approximating class distributions.
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