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Abstract

Many mainstream machine learning approaches, such as
neural networks, are not well suited to work with imbal-
anced data. Yet, this problem is frequently present in many
real-world data sets. Collection methods are imperfect, and
often not able to capture enough data in a specific range
of the target variable. Furthermore, in certain tasks data is
inherently imbalanced with many more normal events than
edge cases. This problem is well studied within the classi-
fication context. However, only several methods have been
proposed to deal with regression tasks. In addition, the pro-
posed methods often not yield good performance with high-
dimensional data, while imbalanced high-dimensional re-
gression has scarcely been explored. In this paper we present
a selective under-sampling (SUS) algorithm for dealing with
imbalanced regression and its iterative version SUSiter. We
assessed this method on 15 regression data sets from dif-
ferent imbalanced domains, 5 synthetic high-dimensional
imbalanced data sets and 2 more complex imbalanced age
estimation image data sets. Our results suggest that SUS
and SUSiter typically outperform other state-of-the-art tech-
niques like SMOGN, or random under-sampling, when used
with neural networks as learners.
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