Accepted Manuscript @ S

Expert
Systems

Learning from class-imbalanced data: Review of methods and with

applications Applications
An International

.. C e . . Journal

Guo Haixiang, LiYijing, Jennifer Shang, Gu Mingyun , Editor-in-Chief

Huang Yuanyue , Gong Bing Binshan tin

PIl: S0957-4174(16)30717-5

DOI: 10.1016/j.eswa.2016.12.035

Reference: ESWA 11044

To appear in: Expert Systems With Applications

Received date: 6 September 2016

Revised date: 23 November 2016

Accepted date: 25 December 2016

Please cite this article as: Guo Haixiang , Li Yijing, Jennifer Shang , Gu Mingyun , Huang Yuanyue ,
Gong Bing , Learning from class-imbalanced data: Review of methods and applications, Expert Sys-
tems With Applications (2016), doi: 10.1016/j.eswa.2016.12.035

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.eswa.2016.12.035
http://dx.doi.org/10.1016/j.eswa.2016.12.035

Learning from class-imbalanced data:

Review of methods and applications
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Abstract: Rare events, especially those that could potentially negatively impact society, often
require humans’ decision-making responses. Detecting rare events,can-be viewed as a prediction
task in data mining and machine learning communities:”As these‘events are rarely observed in
daily life, the prediction task suffers from a lack of balanced data. In this paper, we provide an in
depth review of rare event detection from an imbalanced-learning perspective. Five hundred and
seventeen related papers that have been published,in the past decade were collected for the study.
The initial statistics suggested that rare events detection and imbalanced learning are concerned
across a wide range of research areas from management science to engineering. We reviewed all
collected papers from both a technicaland a practical point of view. Modeling methods discussed
include techniques such as data preprocessing, classification algorithms and model evaluation. For
applications, we firstsprovidesa comprehensive taxonomy of the existing application domains of
imbalanced learning, ‘and then we detail the applications for each category. Finally, some
suggestions-from the/reviewed papers are incorporated with our experiences and judgments to
offer further research directions for the imbalanced learning and rare event detection fields.
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1. Introduction
Rare events, unusual patterns and abnormal behavior are difficult to detect, but often require

responses from various management functions in a timely manner. By definition, rare events refer
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