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Abstract—In analyses of rare-events, regardless of the domain
of application, class-imbalance issue is intrinsic. Although the
challenges are known to data experts, their explicit impact on
the analytic and the decisions made based on the findings are
often overlooked. This is in particular prevalent in interdisci-
plinary rescarch where the theorefical aspects are sometimes
by the of the application. To
these undesirable impacts, we conduct a series of experiments
on a recently created benchmark data, named Space Weather
ANalytics for Solar Flares (SWAN-SF). This is a multivariate
time series dataset of magnetic parameters of active regions.
As a remedy for the imbalance issuc, we study the impact
of data mani ing and ing) and
model manipulation (using class weights). Furthermore, we bring
to focus the auto-correlation of time series that is inherited
from the use of sliding window for monitoring flares’ history.
Temporal coherence, as we call this phenomenon, invalidates the
ion, thus i ing all sampling practices
including different cross-validation techniques. We illustrate how
failing to notice this concept could give an artificial boost
in the forecast and result in findings.
Througllout this study we utilized Support Vector Machine as
and True Skill Statistics as a verification metric for
comparlson o experiments. We conclude our work by specifying
the correct practice in each case, and we hope that this study
could benefit researchers in other domains where time series of
rare events of are interest.
mbalance, sampling, time series, flare

I. INTRODUCTION

To gain valuable insights or robust predictive performance
from data, we must first ensure the integrity of our data.
Beyond data collection, this involves data-cleaning. It requires
a thorough investigation by the experts of the domain and data
scientists to produce a reliable dataset. Nonetheless, there are
some challenges which are inherited from the subject under
study due to unique characteristics of the data which should
be identified, understood and dealt with appropriately. Cl
imbalance issue is one of the main problems of this kind,

Sushant S. Mahajan
dept. Physics & Astronomy
Georgia State University

mahajan @astro.gsu.cdu

Rafal A. Angryk
dept. Computer Science
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Atlanta, GA, USA

angryk @cs.gsu.edu

Fig. 1. Snapshots of an X-class flare, peaking at 7:49 p.m. EST on
Feb. 24, 2014, observed by NAS.

304A wavelength channel. (Images source: hitps://helioviewer.org/)

which is present in many natural or other nonlinear dynamical
systems. This is often due to the nature of the events, not the
data collection process.

Class-imbalance is a common problem, with many potential
remedies. Some of these remedies are common and well-
known, but can still be misapplied. This is particularly true
when the primary objective is not machine learning per se
but the testing and scrutiny of domain-specific theories. The
complexity of the problem at hand and the absence of data
experts very often underestimate the needed level of care,
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