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Abstract
 The imbalanced data refer to datasets where the number of samples in one class (majority class) is much 
higher than the other (minority class) causing biased classifiers in favor of the majority class. Currently, it 
is difficult to develop an effective model using machine learning algorithms without considering data pre-
processing to balance the imbalanced data sets. In this paper, we propose a Relevant Information based un-
der-sampling (RIS) approach to improve the classification performance for the minority class by selecting the 
most relevant samples from the majority class as training data. Our RIS approach is based on a self-organiz-
ing principle of relevant information, which allows extracting the underlying structure of the majority class 
preserving different levels of detail of the original data with a smaller number of samples. Additionally, the 
RIS captures the data structure beyond second order statistics by estimating information theoretic measures 
which quantify the statistical structure of the majority class accurately, decreasing the consequences of the 
imbalanced classes distribution problem. We test our methodology on synthetic and real-world imbalanced 
datasets. Finally, we use a cross-validation scheme to quantify the classifier performance by evaluating the 
geometric mean. Results show that our proposal outperforms the state of the art methods for imbalanced class 
distributions regarding classification geometric mean, especially in highly imbalanced datasets.
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