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Accuracy has been used traditionally to evaluate the performance of classifiers. However,
it is well known that accuracy is not able to capture all the different factors that char-
acterize the performance of a multiclass classifier. In this manuscript, accuracy is studied
and analyzed as a weighted average of the classification rate of each class. This perspective
allows us to propose the dispersion of the classification rate of each class as its comple-
mentary measure. In this sense, a graphical performance metric, which is defined in a
two dimensional space composed by accuracy and dispersion, is proposed to evaluate the
performance of classifiers. We show that the combined values of accuracy and dispersion
must fall within a clearly bounded two dimensional region, different for each problem.
The nature of this region depends only on the a priori probability of each class, and not
on the classifier used. Thus, the performance of multiclassifiers is represented in a two
dimensional space where the models can be compared in a more fair manner, providing
greater awareness of the strategies that are more accurate when trying to improve the
performance of a classifier. Furthermore we experimentally analyze the behavior of seven
different performance metrics based on the computation of the confusion matrix values
in several scenarios, identifying clusters and relationships between measures. As shown
in the experimentation, the graphical metric proposed is specially suitable in challenging,
highly imbalanced and with a high number of classes datasets. The approach proposed is
a novel point of view to address the evaluation of multiclassifiers and it is an alternative
to other evaluation measures used in machine learning.

© 2016 Elsevier Inc. All rights reserved.

1. Introduction

Comparing learning/classification models is a complex and still open challenge. The first issue is the selection of the
property of the model’s performance that we want to measure. For example, we could be interested in accuracy, speed, cost
or even maybe in readability of the model. Once a performance measure is chosen, the next concern is to estimate it in as
unbiased a manner as possible [37]. After that we should test whether the differences in the performance obtained by the
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Proof
The immediate consequence for Property 2 is that both are the only intersection points, while increased and decreased
conditions are deduced from the convexity of the function and the sign of its derivative with respect to C:

dri . dri .
E(s([),l, i)=-2s5(I) <0 E(S(I) +pi, Li)=2(1-=(s(I)+p;j)) >0

Property 4

Given a second set of indexes ] with an additional index j ¢J, the relative position of the curves I(c, I, i) and I(c, J, j) is
exclusively determined by s(I), p;, s(J) and p;.

Proof

It is immediate: only these four values define the parabolas.
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Journal's Performance

Journal Impact Factor

The Journal Impact Factor (JIF) is a journal-level metric calculated from data indexed in the Web of
Science Core Collection. It should be used with careful attention to the many factors that influence
citation rates, such as the volume of publication and citations characteristics of the subject area and
type of journal. The Journal Impact Factor can complement expert opinion and informed peer review.
In the case of academic evaluation for tenure, it is inappropriate to use a journal-level metric as a
proxy measure for individual researchers, institutions, or articles. Learn more
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Journal Impact Factor is calculated using the following metrics

Citations in 2017 to items published in 2015 (3,322) -
2016 (2,774) 6,096

= — = 4.305

Number of citable items in 2015 (615) + 2016 (801) 1,416

Journal Impact Factor without self cites is calculated using the following metrics

Citations in 2017 to items published in 2015 (3,322) +
2016 (2,774) - Self Citations in 2017 to items published
in 2015 (415) + 2016 (456) 6,096 - 871

= = 3.690
Number of citable items in 2015 (615) + 2016 (801) 1,416
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Total Citations
25,329

The total number of times that a journal has been cited by all journals included in the database in the
JCR year. Citations to journals listed in JCR are compiled annually from the JCR years combined
database, regardless of which JCR edition lists the journal.
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Citation Distribution

The Citation Distribution shows the frequency with which items published in the year or two years
prior were cited in the JCR data year (i.e., the component of the calculation of the JIF). The graph has
similar functionality as the JIF Trend graph, including hover-over data descriptions for each data
point, and an interactive legend where each data element's legend can be used as a toggle. You can
view Articles, Reviews, or Non-Citable (other) items to the JIF numerator. Learn more
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Rank by Journal Impact factor

Journals within a category are sorted in descending order by Journal Impact Factor (JIF) resulting in
the Category Ranking below. A separate rank is shown for each category in which the journal is listed
in JCR. Data for the most recent year is presented at the top of the list, with other years shown in
reverse chronological order. Learn more

Science Citation Index Expanded (SCIE)

COMPUTER SCIENCE, INFORMATION SYSTEMS
12/148

JCR JIFRANK  QUART JIF PERCENTILE
YEAR ILE

2022 13/158 Q1 921
2021 16/164 Q1 90.55
2020 18/161 Q1 89.13
2019 9/156 Q1 94.55
2018 9/155 Q1 94.52
2017 12/148 Q1 92.23 IS
2016 7/146 Q1 95.55
2015 8/144 Q1 94.79
2014 6/139 Q1 96.04
2013 8/135 Q1 94.44
2012 6/132 Q1 95.83
2011 9/135 Q1 93.70
2010 10/128 Q1 92.58
2009 6/116 Q1 95.26
2008 8/99 Q1 92.42
2007 10/92 Q1 89.67
2006 39/87 Q2 55.75
2005 50/83 Q3 40.36
2004 53/78 Q3 32.69
2003 58/78 Q3 26.28
2002 54/77 Q3 30.52
2001 58/73 Q4 21.23
2000 47/67 Q3 30.60
1999 52/62 Q4 16.94
1998 47/59 Q4 21.19
1997 45/52 Q4 14.42
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Rank by Journal Citation Indicator (JCI)

Journals within a category are sorted in descending order by Journal Citation Indicator (JCI)
resulting in the Category Ranking below. A separate rank is shown for each category in which the
journal is listed in JCR. Data for the most recent year is presented at the top of the list, with other

years shown in reverse chronological order.Learn more
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JCR
YEAR

2022
2021
2020
2019
2018
2017

JCI RANK

16/251
12/246
9/223
12/223
7/220
10/216

QUART JCI PERCENTILE

ILE
Q1
Q1
Q1
Q1
Q1
Q1

93.82
95.33
96.19
94.84
97.05
05.60 IS
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