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List of Figures

1 Nemenyi test for G-mean and 1-NN classifier for standard SMOTE based methods. . . . . . . . . . 5
2 Nemenyi test for F1 and 1-NN classifier for standard SMOTE based methods. . . . . . . . . . . . . 6
3 Nemenyi test for G-mean and C4.5 classifier for standard SMOTE based methods. . . . . . . . . . 7
4 Nemenyi test for F1 and C4.5 classifier for standard SMOTE based methods. . . . . . . . . . . . . 8
5 Nemenyi test for G-mean and a MLP classifier for standard SMOTE based methods. . . . . . . . . 9
6 Nemenyi test for F1 and a MLP classifier for standard SMOTE based methods. . . . . . . . . . . . 10
7 Nemenyi test for G-mean and RF classifier for standard SMOTE based methods. . . . . . . . . . . 11
8 Nemenyi test for F1 and RF classifier for standard SMOTE based methods. . . . . . . . . . . . . . 12
9 Nemenyi test for G-mean and SVM classifier for standard SMOTE based methods. . . . . . . . . . 13
10 Nemenyi test for F1 and SVM classifier for standard SMOTE based methods. . . . . . . . . . . . . 14
11 Holm test for G-mean and F1 for the best SMOTE methods and BlindSMOTE for SVM and RF

and low IR datasets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
12 Holm test for G-mean, F1 and auROC for the best SMOTE methods and BlindSMOTE for SVM

and RF and medium IR datasets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
13 Holm test for G-mean and F1 for the best SMOTE methods and BlindSMOTE for SVM and RF

and high IR datasets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

List of Tables

1 Datasets of of low imbalance ratio (IR ≤ 10). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
2 Datasets of medium imbalance ratio (10 < IR ≤ 100) . . . . . . . . . . . . . . . . . . . . . . . . . . 2
3 Datasets of high imbalance ratio (IR > 100) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
4 Results for G-mean metrics and all the methods using a SVM . . . . . . . . . . . . . . . . . . . . . 19
5 Wilcoxon test for G-mean metrics and all the methods using a SVM . . . . . . . . . . . . . . . . . 20
6 Results for G-mean metrics and all the methods using a C4.5 tree . . . . . . . . . . . . . . . . . . 21
7 Wilcoxon test for G-mean metrics and all the methods using a C4.5 tree . . . . . . . . . . . . . . . 22
8 Results for G-mean metrics and all the methods using a Random Forest . . . . . . . . . . . . . . . 23
9 Wilcoxon test for G-mean metrics and all the methods using a Random Forest . . . . . . . . . . . 24
10 Results for F1 metrics and all the methods using a SVM . . . . . . . . . . . . . . . . . . . . . . . . 25
11 Wilcoxon test for F1 metrics and all the methods using a SVM . . . . . . . . . . . . . . . . . . . . 26
12 Results for F1 metrics and all the methods using a C4.5 tree . . . . . . . . . . . . . . . . . . . . . 27
13 Wilcoxon test for F1 metrics and all the methods using a C4.5 tree . . . . . . . . . . . . . . . . . . 28
14 Results for F1 metrics and all the methods using a Random Forest . . . . . . . . . . . . . . . . . . 29
15 Wilcoxon test for F1 metrics and all the methods using a Random Forest . . . . . . . . . . . . . . 30
16 Results for auROC metrics and all the methods using a SVM . . . . . . . . . . . . . . . . . . . . . 31
17 Wilcoxon test for auROC metrics and all the methods using a SVM . . . . . . . . . . . . . . . . . 32
18 Results for auROC metrics and all the methods using a C4.5 tree . . . . . . . . . . . . . . . . . . . 33
19 Wilcoxon test for auROC metrics and all the methods using a C4.5 tree . . . . . . . . . . . . . . . 34
20 Results for auROC metrics and all the methods using a Random Forest . . . . . . . . . . . . . . . 35
21 Wilcoxon test for auROC metrics and all the methods using a Random Forest . . . . . . . . . . . . 36

1



1 Datasets

Datasets used in the experiments.

Table 1: Datasets of of low imbalance ratio (IR ≤ 10).
Dataset Instances Inputs Minority Majority Imbalance

ratio
1 ads 3,279 1,558 459 2,820 6.1
2 adult 48,842 105 11,687 37,155 3.2
3 AID1284Morered 362 914 57 305 5.4
4 AID1284red 362 103 57 305 5.4
5 AID439Morered 69 914 13 56 4.3
6 AID439red 69 81 13 56 4.3
7 AID721morered 94 914 21 73 3.5
8 AID721red 94 87 21 73 3.5
9 antivirus 372 531 72 300 4.2
10 bank 41,188 62 4,640 36,548 7.9
11 colposcopies-c 287 62 71 216 3.0
12 deposit 45,211 48 5,289 39,922 7.5
13 euthyroid 3,163 44 293 2,870 9.8
14 fertility 100 9 12 88 7.3
15 hepatitis 155 19 32 123 3.8
16 hERG-9inputs 130 9 26 104 4.0
17 hinselmann 97 62 15 82 5.5
18 hiv1-proteasa 5,938 160 1,010 4,928 4.9
19 htru2 17,898 8 1,639 16,259 9.9
20 immuno-therapy 90 7 19 71 3.7
21 lung-cancer-michigan 96 7,129 10 86 8.6
22 musk 6,598 166 1,017 5,581 5.5
23 semeion 1,593 265 161 1,432 8.9
24 sens-1-gram 3,801 15 502 3,299 6.6
25 sens-2-gram 3,801 209 502 3,299 6.6
26 sens-3-gram 3,801 1,877 502 3,299 6.6
27 sens-4-gram 3,801 11,408 502 3,299 6.6
28 shoppers 12,330 28 1,908 10,422 5.5
29 spect 267 22 55 212 3.9
30 steel-b 1,941 27 402 1,539 3.8
31 steel-k 1,941 27 391 1,550 4.0
32 steel-z 1,941 27 190 1,751 9.2
33 thoracic 470 27 70 400 5.7
34 tis 13,375 927 3,312 10,063 3.0
35 transfusion 748 4 178 570 3.2

Table 2: Datasets of medium imbalance ratio (10 < IR ≤ 100)
Dataset Instances Inputs Minority Majority Imbalance

ratio
1 AID1608Morered 1,033 914 68 965 14.2
2 AID1608red 1,033 154 68 965 14.2
3 AID362red 4,279 144 60 4,219 70.3
4 carG 1,728 16 69 1,659 24.0
5 ccds 36,449 4,016 1,391 35,058 25.2
6 census 29,926 409 1,912 28,014 14.7
7 cervical-B 858 35 55 803 14.6
8 cervical-C 858 35 44 814 18.5
9 cervical-H 858 35 35 823 23.5
10 cervical-S 858 35 74 784 10.6
11 climate 540 20 46 494 10.7
12 hiva 4,229 1,617 149 4,080 27.4
13 kddcup98 9,541 9,076 484 9,057 18.7
14 opn310k 10,481 200 922 9,559 10.4
15 ozone1hr 2,536 72 73 2,463 33.7
16 ozone8hr 2,534 72 160 2,374 14.8
17 polish-1st 7,027 64 271 6,756 24.9
18 polish-2nd 10,173 64 400 9,773 24.4
19 polish-3rd 10,503 64 495 10,008 20.2
20 polish-4th 9,792 64 515 9,277 18.0
21 polish-5th 5,910 64 410 5,500 13.4
22 secom 1,567 590 104 1463 14.1
23 seismic 2,583 22 170 2,413 14.2
24 sick 3,772 33 231 3,541 15.3
25 steel-d 1,941 27 55 1,886 34.3
26 steel-p 1,941 27 158 1,783 11.3
27 steel-s 1,941 27 72 1,869 26.0
28 thrombin 1,909 139,351 42 1,867 44.5
29 ustilago 55,279 4,016 586 54,693 93.3
30 wilt 4,839 5 261 4,578 17.5
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Table 3: Datasets of high imbalance ratio (IR > 100)
Dataset Instances Inputs Minority Majority Imbalance

ratio
1 abalone19 4,177 10 32 4,145 129.5
2 AID373AID439red 59,795 154 13 59,782 4,598.6
3 AID373red 59,788 155 62 59,726 963.3
4 AID456red 9,982 153 27 9,955 368.7
5 AID604 95,662 154 340 95,322 280.4
6 AID604AID644 AllRed 59,782 154 67 59,715 891.3
7 AID687AID721red 33,067 153 21 33,046 1,573.6
8 AID687red 33,067 153 94 32,973 350.8
9 AID688red 27,189 153 248 26,941 108.6
10 AID746AID1284red 59,784 154 57 59,727 1,047.8
11 AID746red 59,788 154 366 59,422 162.4
12 anuran-f-b 7,195 22 68 7,127 104.8
13 arabidopsis 33,971 4,016 273 33,698 123.4
14 bio 145,751 74 1,296 144,455 111.5
15 block 57,492 11 210 57,282 272.8
16 chrom19 170,051 5 177 169,874 959.7
17 chrom21 126,770 1,612 33 126,737 3,840.5
18 dna 50,000 800 120 49,880 415.7
19 linkage 57,492 11 210 57,282 272.8
20 p53-mutants 31,420 5,408 151 31,269 207.1
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Figure 1: Nemenyi test for G-mean and 1-NN classifier for standard SMOTE based methods.
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Figure 2: Nemenyi test for F1 and 1-NN classifier for standard SMOTE based methods.
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Figure 3: Nemenyi test for G-mean and C4.5 classifier for standard SMOTE based methods.
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Figure 4: Nemenyi test for F1 and C4.5 classifier for standard SMOTE based methods.
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Figure 5: Nemenyi test for G-mean and a MLP classifier for standard SMOTE based methods.
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Figure 6: Nemenyi test for F1 and a MLP classifier for standard SMOTE based methods.
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Figure 7: Nemenyi test for G-mean and RF classifier for standard SMOTE based methods.
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Figure 8: Nemenyi test for F1 and RF classifier for standard SMOTE based methods.
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Figure 9: Nemenyi test for G-mean and SVM classifier for standard SMOTE based methods.
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Figure 10: Nemenyi test for F1 and SVM classifier for standard SMOTE based methods.

14



SV
M

M
SY

N

TR
IM

_S
M

O
TE

ND
O

_s
am

pl
in

g

Se
le

ct
ed

_S
M

O
TE

SM
O

BD

SM
O

TE
_I

PF AN
S

CB
SO

SV
M

_b
ala

nc
e

SM
O

TE
_E

NN

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16

Bl
in

dS
M

O
TE

 vs
.

0.0000 0.0003 0.0005 0.0013
0.0030 0.0040 0.0049 0.0049

0.0126
0.0163

0.1560Threshold
p-value

Se
le

ct
ed

_S
M

O
TE

SV
M

ND
O

_s
am

pl
in

g

SV
M

_b
ala

nc
e

SM
O

BD

TR
IM

_S
M

O
TE

SM
O

TE
_E

NN

CB
SO

M
SY

N

SM
O

TE
_I

PF AN
S

0.0

0.1

0.2

0.3

0.4
Bl

in
dS

M
O

TE
 vs

.

0.0199

0.0439

0.0616 0.0657

0.0980 0.1009 0.1039

0.1164

0.1299

0.1482

0.4538Threshold
p-value

ND
O

_s
am

pl
in

g

SV
M

AN
S

SM
O

BD

M
SY

N

CB
SO

TR
IM

_S
M

O
TE

SM
O

TE
_E

NN

SV
M

_b
ala

nc
e

SM
O

TE
_I

PF

Se
le

ct
ed

_S
M

O
TE

0.00

0.02

0.04

0.06

0.08

0.10

Bl
in

dS
M

O
TE

 vs
.

0.0000 0.0001

0.0044

0.0143
0.0156

0.0216 0.0216

0.0317

0.0504

0.0794

0.0980Threshold
p-value

(a) SVM, G-mean (b) SVM, F1 (c) SVM, auROC

RA
ND

O
M

FO
RE

ST

TR
IM

_S
M

O
TE AN

S

M
SY

N

SM
O

BD

SM
O

TE
_I

PF

CB
SO

ND
O

_s
am

pl
in

g

Se
le

ct
ed

_S
M

O
TE

SV
M

_b
ala

nc
e

SM
O

TE
_E

NN

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

Bl
in

dS
M

O
TE

 vs
.

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001 0.0005 0.0016
0.0068

0.3515Threshold
p-value

RA
ND

O
M

FO
RE

ST AN
S

SM
O

BD

TR
IM

_S
M

O
TE

SM
O

TE
_I

PF

M
SY

N

ND
O

_s
am

pl
in

g

CB
SO

SV
M

_b
ala

nc
e

Se
le

ct
ed

_S
M

O
TE

Bl
in

dS
M

O
TE

0.0

0.1

0.2

0.3

0.4

SM
O

TE
_E

NN
 vs

.

0.0002 0.0013 0.0022 0.0028
0.0089 0.0106 0.0132

0.0262

0.0794

0.1370

0.4147Threshold
p-value

Se
le

ct
ed

_S
M

O
TE

ND
O

_s
am

pl
in

g

RA
ND

O
M

FO
RE

ST

SM
O

TE
_E

NN AN
S

SV
M

_b
ala

nc
e

SM
O

BD

M
SY

N

CB
SO

TR
IM

_S
M

O
TE

SM
O

TE
_I

PF

0.00

0.02

0.04

0.06

0.08

0.10

0.12

Bl
in

dS
M

O
TE

 vs
.

0.0014

0.0062
0.0078

0.0111

0.0191
0.0225 0.0225

0.0273

0.0746

0.0980

0.1264Threshold
p-value

(d) RF, G-mean (e) RF, F1 (F) RF, auROC

Figure 11: Holm test for G-mean and F1 for the best SMOTE methods and BlindSMOTE for SVM and RF and
low IR datasets.
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Figure 12: Holm test for G-mean, F1 and auROC for the best SMOTE methods and BlindSMOTE for SVM and
RF and medium IR datasets.
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Figure 13: Holm test for G-mean and F1 for the best SMOTE methods and BlindSMOTE for SVM and RF and
high IR datasets.
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