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Experiment #1

Table S1. Cluster Error results of the CABC algorithm, with different iteration number.

Databases 50 100 500 1000
Avg Stdev. Avg Stdev Avg Stdev Avg  Stdev
anneal 0.23 0.02 0.23 0.02 0.23 0.02 0.24 0.00
autos 0.56 0.03 0.56 0.03 0.56 0.03 0.55 0.03
cmce 0.56 0.02 0.56 0.02 0.56 0.02 0.57 0.00
colic 0.35 0.06 0.35 0.06 0.35 0.06 0.37 0.01
credit-a 0.40 0.08 0.40 0.08 0.40 0.08 0.42 0.03
credit-g 0.30 0.00 0.30 0.00 0.30 0.00 0.30 0.00
dermatology 0.46 0.08 0.46 0.08 0.46 0.08 0.40 0.08
heart-c 0.35 0.08 0.35 0.08 0.35 0.08 0.45 0.00
hepatitis 0.21 0.00 0.21 0.00 0.21 0.00 0.20 0.00
labor 0.33 0.03 0.33 0.03 0.33 0.03 0.31 0.05
lymph 0.36 0.05 0.36 0.05 0.36 0.05 0.40 0.05
postoperative 0.36 0.00 0.36 0.00 0.36 0.00 0.35 0.00
tae 0.60 0.03 0.60 0.03 0.60 0.03 0.61 0.03
vowel 0.83 0.03 0.83 0.03 0.83 0.03 0.83 0.02
Z00 0.21 0.05 0.21 0.05 0.21 0.05 0.28 0.08

Table S2. Cluster Error results of the CFA algorithm, with different iteration number.

Databases 50 100 500 1000
Avg Stdevn Avg Stdevn Avg Stdev = Avg  Stdev
anneal 0.23 0.02 0.23 0.02 0.23 0.02 0.24 0.00
autos 0.55 0.03 0.55 0.03 0.55 0.03 0.57 0.04
cmc 0.57 0.00 0.57 0.00 0.57 0.00 0.57 0.01
colic 0.32 0.06 0.32 0.06 0.32 0.06 0.37 0.00
credit-a 0.44 0.01 0.44 0.01 0.44 0.01 0.43 0.02
credit-g 0.30 0.00 0.30 0.00 0.30 0.00 0.30 0.00
dermatology 0.48 0.06 0.48 0.06 0.48 0.06 0.49 0.10
heart-c 0.38 0.06 0.38 0.06 0.38 0.06 0.40 0.07
hepatitis 0.21 0.00 0.21 0.00 0.21 0.00 0.20 0.02
labor 0.30 0.05 0.30 0.05 0.30 0.05 0.33 0.04
lymph 0.37 0.04 0.37 0.04 0.37 0.04 0.38 0.06
postoperative 0.36 0.01 0.36 0.01 0.36 0.01 0.34 0.03
tae 0.54 0.05 0.54 0.05 0.54 0.05 0.61 0.02
vowel 0.82 0.02 0.82 0.02 0.82 0.02 0.80 0.02
Z00 0.24 0.07 0.24 0.07 0.24 0.07 0.24 0.08

Table S3. Cluster Error results of the CNBA algorithm, with different iteration number.

Databases 50 100 500 1000

Avg Stdev Avg Stdev Avg Stdev Avg  Stdev

anneal 0.24 0.00 0.24 0.00 0.24 0.00 0.24 0.00
autos 0.56 0.03 0.56 0.03 0.56 0.03 0.56 0.04
cmc 0.57 0.01 0.57 0.01 0.57 0.01 0.57 0.01
colic 0.35 0.05 0.35 0.05 0.35 0.05 0.34 0.06
credit-a 0.41 0.06 0.41 0.06 0.41 0.06 0.36 0.09
credit-g 0.30 0.00 0.30 0.00 0.30 0.00 0.30 0.00
dermatology 0.46 0.05 0.46 0.05 0.46 0.05 0.47 0.07
heart-c 0.33 0.07 0.33 0.07 0.33 0.07 0.35 0.07
hepatitis 0.21 0.00 0.21 0.00 0.21 0.00 0.21 0.00
labor 0.33 0.03 0.33 0.03 0.33 0.03 0.34 0.02
lymph 0.37 0.06 0.37 0.06 0.37 0.06 0.37 0.06

postoperative 0.36 0.00 0.36 0.00 0.36 0.00 0.35 0.01
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tae 0.61 0.02 0.61 0.02 0.61 0.02 0.58 0.02
vowel 0.83 0.02 0.83 0.02 0.83 0.02 0.82 0.01
Z00 0.27 0.07 0.27 0.07 0.27 0.07 0.27 0.07

Table S3. Results of Wilcoxon test comparing the results of the proposed algorithms with different iteration number,
according to Cluster Error.

Cluster Error

Algorithm Pair win-loses-ties p-value Decision

50 it vs. 100 it 5-9-1 0.198 Do not reject HO

CABC 50 it vs. 500 it 6-9-0 0.865 Do not reject HO
50 it vs. 1000 it 6-9-0 0.609 Do not reject HO

50 it vs. 100 it 5-7-3 0.754 Do not reject HO

CFA 50 it vs. 500 it 5-7-3 0.754 Do not reject HO

50 it vs. 1000 it 4-10-1 0.551 Do not reject HO

50 it vs. 100 it 7-7-1 0.594 Do not reject HO

CNBA 50 it vs. 500 it 6-7-2 0.917 Do not reject HO
50 it vs. 1000 it 7-8-0 0.955 Do not reject HO

The Friedman test comparing the different iteration number for CABC, CFA and
CNBA algorithms according to Cluster Error obtained p-values of 0.923263, 0.391625 and
0.989334, respectively. Due to no differences in the performance of the algorithms were
found, there is no need to apply post-hoc tests.

Table S4. Adjusted Rand Index results of the CABC algorithm, with different iteration number.

Datasets 50 100 500 1000

Avg Stdev Avg Stdev Avg Stdev = Avg  Stdev

anneal 0.06 0.08 0.08 0.08 0.07 0.07 0.05 0.04
autos 0.08 0.03 0.11 0.03 0.12 0.04 0.09 0.03
cmce 0.01 0.01 0.01 0.01 0.01 0.02 0.00 0.01
colic 0.06 0.12 0.09 0.15 0.08 0.13 0.01 0.03
credit-a 0.06 0.11 0.07 0.16 0.00 0.01 0.02 0.02
credit-g 0.02 0.03 0.02 0.05 0.00 0.01 0.00 0.02
dermatology 0.27 0.12 0.36 0.10 0.33 0.11 0.35 0.14
heart-c 0.10 0.09 0.04 0.06 0.01 0.03 0.00 0.00
hepatitis 0.01 0.08 -0.01 0.04 -0.02 0.04 -0.01 0.03
labor 0.04 0.08 0.20 0.23 0.11 0.18 0.08 0.12
lymph 0.09 0.07 0.09 0.04 0.07 0.05 0.08 0.07
postoperative 0.01 0.02 0.03 0.04 0.01 0.04 0.03 0.02
tae 0.01 0.02 0.02 0.02 0.01 0.01 0.01 0.01
vowel 0.02 0.01 0.01 0.01 0.03 0.03 0.03 0.02
Z0O 0.61 0.15 0.48 0.21 0.48 0.17 0.47 0.14

Table S5. Adjusted Rand Index results of the CFA algorithm, with different iteration number.

Datasets 50 100 500 1000
Avg Stdev Avg Stdev Avg  Stdev Avg Stdev

anneal 0.02 0.05 0.02 0.03 0.01 0.03 0.00 0.03
autos 0.08 0.03 0.09 0.03 0.11 0.03 0.08 0.04
cmce 0.00 0.00 0.01 0.01 0.00 0.01 0.01 0.01
colic 0.11 0.14 0.10 0.09 0.01 0.08 -0.03 0.00
credit-a 0.01 0.01 0.01 0.02 0.06 0.15 0.01 0.02
credit-g 0.01 0.03 0.01 0.02 0.01 0.02 0.01 0.02
dermatology 0.19 0.08 0.25 0.15 0.22 0.13 0.19 0.11
heart-c 0.06 0.06 0.05 0.08 0.07 0.06 0.06 0.09
hepatitis 0.01 0.00 0.01 0.01 0.01 0.02 0.04 0.13

labor 0.13 0.10 0.15 0.10 0.11 0.11 0.05 0.09
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lymph 0.06 0.04 0.04 0.03 0.08 0.06 0.06 0.05
postoperative 0.02 0.02 0.01 0.03 0.03 0.03 0.03 0.03
tae 0.04 0.04 0.01 0.02 0.02 0.02 0.00 0.01
vowel 0.03 0.02 0.03 0.02 0.03 0.01 0.04 0.01
Z00 0.52 0.18 0.51 0.17 0.53 0.12 0.48 0.16

Table S6. Adjusted Rand Index results of the CNBA algorithm, with different iteration number.

Datasets 50 100 500 1000
Avg  Stdev Avg Stdev. Avg Stdev Avg  Stdev

anneal 0.05 0.05 0.02 0.02 0.00 0.02 0.00 0.03
autos 0.10 0.04 0.07 0.02 0.09 0.03 0.08 0.02
cmc 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.02
colic 0.07 0.13 0.05 0.10 0.07 0.09 0.06 0.09
credit-a 0.11 0.15 0.04 0.07 0.01 0.01 0.01 0.01
credit-g 0.01 0.03 0.02 0.02 0.02 0.02 0.00 0.02
dermatology 0.23 0.09 0.21 0.08 0.26 0.16 0.24 0.07
heart-c 0.10 0.08 0.13 0.08 0.02 0.03 0.09 0.10
hepatitis 0.02 0.10 -0.01 0.05 0.02 0.06 0.00 0.04
labor 0.03 0.05 0.03 0.08 0.10 0.09 0.08 0.08
lymph 0.07 0.04 0.06 0.04 0.07 0.06 0.07 0.06
postoperative 0.02 0.03 0.01 0.02 0.01 0.02 0.02 0.03
tae 0.02 0.01 0.00 0.01 0.01 0.02 0.01 0.01
vowel 0.03 0.01 0.02 0.01 0.04 0.02 0.02 0.02
Z00 0.52 0.21 0.46 0.15 0.47 0.10 0.54 0.22

Experiment #2

Table S7. Cluster Error results of the CABC algorithm, with different population sizes.

Databases 10 20 30 20
Avg Stdev Avg Stdev Avg Stdev Avg  Stdev
anneal 0.23 0.02 0.23 0.02 0.23 0.01 0.24 0.00
autos 0.56 0.03 0.56 0.04 0.53 0.04 0.54 0.02
cmce 0.56 0.02 0.56 0.01 0.56 0.02 0.57 0.01
colic 0.35 0.06 0.37 0.00 0.36 0.03 0.33 0.06
credit-a 0.40 0.08 0.42 0.02 0.43 0.04 0.40 0.04
credit-g 0.30 0.00 0.30 0.00 0.30 0.00 0.30 0.00
dermatology 0.46 0.08 0.44 0.09 0.43 0.06 0.41 0.11
heart-c 0.35 0.08 0.40 0.05 0.43 0.05 0.41 0.08
hepatitis 0.21 0.00 0.21 0.00 0.20 0.00 0.20 0.00
labor 0.33 0.03 0.34 0.03 0.33 0.04 0.31 0.04
lymph 0.36 0.05 0.40 0.06 0.37 0.07 0.38 0.05
postoperative 0.36 0.00 0.36 0.00 0.35 0.00 0.36 0.00
tae 0.60 0.03 0.59 0.04 0.58 0.02 0.61 0.04
vowel 0.83 0.03 0.84 0.02 0.82 0.03 0.84 0.03
Z00 0.21 0.05 0.25 0.07 0.26 0.06 0.28 0.05

Table S8. Cluster Error results of the CFA algorithm, with different population sizes.

Databases 10 20 30 20
Avg Stdev. Avg Stdev Avg Stdev = Avg  Stdev
anneal 0.23 0.02 0.24 0.00 0.24 0.00 0.24 0.00
autos 0.55 0.03 0.54 0.05 0.56 0.04 0.53 0.05
cmc 0.57 0.00 0.57 0.00 0.57 0.01 0.56 0.01
colic 0.32 0.06 0.33 0.04 0.36 0.03 0.35 0.06
credit-a 0.44 0.01 041 0.09 0.43 0.03 0.44 0.01

credit-g 0.30 0.00 0.30 0.00 0.30 0.00 0.30 0.00
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dermatology 0.48 0.06 0.50 0.10 0.42 0.09 0.47 0.06
heart-c 0.38 0.06 0.37 0.08 0.37 0.08 0.37 0.07
hepatitis 0.21 0.00 0.21 0.00 0.21 0.00 0.21 0.00
labor 0.30 0.05 0.32 0.05 0.31 0.04 0.29 0.07
lymph 0.37 0.04 0.37 0.04 0.39 0.05 0.36 0.06
postoperative 0.36 0.01 0.35 0.01 0.35 0.01 0.35 0.00
tae 0.54 0.05 0.57 0.03 0.57 0.08 0.55 0.10
vowel 0.82 0.02 0.82 0.03 0.82 0.01 0.83 0.03
700 0.24 0.07 0.29 0.07 0.28 0.07 0.27 0.08
Table S9. Cluster Error results of the CNBA algorithm, with different population sizes.
Databases 10 20 30 10
Avg Stdev. Avg Stdev Avg Stdev = Avg  Stdev
anneal 0.24 0.00 0.24 0.00 0.24 0.00 0.24 0.00
autos 0.56 0.03 0.55 0.03 0.55 0.03 0.56 0.04
cmc 0.57 0.01 0.56 0.01 0.57 0.00 0.57 0.01
colic 0.35 0.05 0.37 0.00 0.34 0.06 0.37 0.01
credit-a 0.41 0.06 0.40 0.09 0.41 0.06 0.42 0.02
credit-g 0.30 0.00 0.30 0.00 0.30 0.00 0.30 0.00
dermatology 0.46 0.05 0.52 0.07 0.46 0.07 0.42 0.07
heart-c 0.33 0.07 0.37 0.07 0.39 0.08 0.40 0.05
hepatitis 0.21 0.00 0.20 0.00 0.21 0.00 0.21 0.00
labor 0.33 0.03 0.33 0.04 0.34 0.02 0.32 0.04
lymph 0.37 0.06 0.39 0.04 0.37 0.07 0.37 0.05
postoperative 0.36 0.00 0.35 0.00 0.36 0.00 0.35 0.01
tae 0.61 0.02 0.57 0.03 0.60 0.02 0.57 0.04
vowel 0.83 0.02 0.83 0.02 0.81 0.02 0.79 0.03
Z00 0.27 0.07 0.27 0.10 0.27 0.08 0.31 0.09

Table S10. Results of Wilcoxon test comparing the results of the proposed algorithms with different population size.

Cluster Error

Algorith Pai

goritm ar win-loses-ties p-value Decision
10 pop vs. 20 pop 7-5-3 0.388 Do not reject HO
CABC 10 pop vs. 30 pop 9-5-1 0.198 Do not reject HO
10 pop vs. 40 pop 7-6-2 0.507 Do not reject HO
10 pop vs. 20 pop 7-6-2 0.753 Do not reject HO
CFA 10 pop vs. 30 pop 6-6-3 0.695 Do not reject HO
10 pop vs. 40 pop 4-11-0 0.173 Do not reject HO
10 pop vs. 20 pop 6-7-2 0.701 Do not reject HO
CNBA 10 pop vs. 30 pop 7-6-2 0.861 Do not reject HO
10 pop vs. 40 pop 7-7-1 0.778 Do not reject HO

The Friedman test obtained p-values of 0.944342, 0.628078, and 0.989334, respec-
tively. Due to no differences in the performance of the algorithms were found, there is no

need to apply post-hoc tests.

Table S11. Adjusted Rand Index results of the CABC algorithm, with different population sizes.

Databases 10 20 30 20
Avg Stdev Avg Stdev Avg Stdev = Avg  Stdev

anneal 0.06 0.08 0.08 0.09 0.06 0.05 0.02 0.04
autos 0.08 0.03 0.08 0.05 0.10 0.03 0.11 0.03
cme 0.01 0.01 0.00 0.01 0.01 0.02 0.01 0.02
colic 0.06 0.12 0.00 0.03 0.02 0.06 0.08 0.12
credit-a 0.06 0.11 0.02 0.02 0.02 0.03 0.04 0.04
credit-g 0.02 0.03 0.02 0.02 0.01 0.01 0.01 0.03
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dermatology 0.27 0.12 0.27 0.13 0.28 0.10 0.32 0.15
heart-c 0.10 0.09 0.04 0.05 0.02 0.04 0.05 0.10
hepatitis 0.01 0.08 0.03 0.06 0.00 0.05 0.02 0.04
labor 0.04 0.08 0.04 0.07 0.07 0.08 0.10 0.10
lymph 0.09 0.07 0.06 0.06 0.09 0.05 0.08 0.05
postoperative 0.01 0.02 0.03 0.03 0.00 0.02 0.01 0.02
tae 0.01 0.02 0.02 0.02 0.02 0.01 0.01 0.02
vowel 0.02 0.01 0.02 0.01 0.03 0.01 0.02 0.02
Z00 0.61 0.15 0.53 0.20 0.51 0.16 0.51 0.13

Table S12. Adjusted Rand Index results of the CFA algorithm, with different population sizes.

Databases 10 20 30 20

Avg Stdev Avg Stdev. Avg Stdev Avg  Stdev

anneal 0.02 0.05 0.02 0.05 0.04 0.04 0.00 0.02
autos 0.08 0.03 0.08 0.04 0.09 0.03 0.11 0.06
cme 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.01
colic 0.11 0.14 0.07 0.11 0.00 0.06 0.01 0.13
credit-a 0.01 0.01 0.06 0.16 0.01 0.03 0.01 0.01
credit-g 0.01 0.03 0.00 0.01 0.01 0.02 0.02 0.03
dermatology 0.19 0.08 0.20 0.15 0.28 0.15 0.22 0.11
heart-c 0.06 0.06 0.08 0.09 0.09 0.09 0.08 0.07
hepatitis 0.01 0.00 -0.01 0.04 -0.01 0.05 -0.01 0.03
labor 0.13 0.10 0.08 0.11 0.09 0.10 0.14 0.16
lymph 0.06 0.04 0.08 0.05 0.07 0.04 0.10 0.06
postoperative 0.02 0.02 0.03 0.03 0.01 0.02 0.02 0.04
tae 0.04 0.04 0.02 0.02 0.05 0.11 0.06 0.10
vowel 0.03 0.02 0.02 0.02 0.02 0.01 0.02 0.01
Z00 0.52 0.18 0.46 0.15 0.52 0.20 0.52 0.19

Table S13. Adjusted Rand Index results of the CNBA algorithm, with different population sizes.

Databases 10 20 30 20
Avg Stdev Avg Stdev Avg  Stdev Avg Stdev
anneal 0.05 0.05 0.02 0.04 0.04 0.08 0.07 0.06
autos 0.10 0.04 0.08 0.03 0.07 0.03 0.08 0.03
cmc 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01
colic 0.07 0.13 0.02 0.03 0.07 0.13 0.00 0.03
credit-a 0.11 0.15 0.06 0.16 0.04 0.07 0.02 0.02
credit-g 0.01 0.03 0.01 0.02 0.01 0.01 0.01 0.03
dermatology 0.23 0.09 0.17 0.08 0.23 0.10 0.29 0.14
heart-c 0.10 0.08 0.08 0.09 0.07 0.09 0.04 0.05
hepatitis 0.02 0.10 0.00 0.06 0.01 0.03 -0.02 0.04
labor 0.03 0.05 0.08 0.10 0.04 0.05 0.09 0.10
lymph 0.07 0.04 0.05 0.04 0.10 0.11 0.08 0.06
postoperative 0.02 0.03 0.02 0.04 0.01 0.02 0.01 0.03
tae 0.02 0.01 0.02 0.02 0.01 0.01 0.02 0.02
vowel 0.03 0.01 0.02 0.01 0.03 0.01 0.03 0.02
Z00 0.52 0.21 0.49 0.24 0.47 0.20 0.36 0.20
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Experiment #3

Table S14. Cluster Error results of the CABC algorithm, with different fitness functions.

Databases Davies - Bouldin Dunn’s Silhouette
Avg Stdev Avg Stdev Avg Stdev
anneal 0.23 0.02 0.23 0.01 0.21 0.02
autos 0.56 0.03 0.53 0.04 0.56 0.03
cmc 0.56 0.02 0.57 0.00 0.57 0.00
colic 0.35 0.06 0.36 0.01 0.35 0.03
credit-a 0.40 0.08 0.40 0.03 0.44 0.00
credit-g 0.30 0.00 0.30 0.00 0.30 0.00
dermatology 0.46 0.08 0.28 0.07 0.28 0.06
heart-c 0.35 0.08 0.19 0.02 0.18 0.01
hepatitis 0.21 0.00 0.20 0.01 0.21 0.00
labor 0.33 0.03 0.32 0.03 0.32 0.04
lymph 0.36 0.05 0.30 0.05 0.35 0.07
postoperative 0.36 0.00 0.35 0.01 0.35 0.00
tae 0.60 0.03 0.57 0.01 0.56 0.03
vowel 0.83 0.03 0.86 0.01 0.89 0.01
Z00 0.21 0.05 0.15 0.05 0.17 0.05

Table S15. Cluster Error results of the CFA algorithm, with different fitness functions.

Databases Davies - Bouldin Dunn’s Silhouette
Avg Stdev Avg  Stdev Avg Stdev
anneal 0.23 0.02 0.23 0.01 0.21 0.03
autos 0.55 0.03 0.54 0.02 0.54 0.07
cme 0.57 0.00 0.57 0.00 0.57 0.00
colic 0.32 0.06 0.37 0.00 0.35 0.03
credit-a 0.44 0.01 0.42 0.04 0.44 0.00
credit-g 0.30 0.00 0.30 0.00 0.30 0.00
dermatology 0.48 0.06 0.33 0.04 0.29 0.05
heart-c 0.38 0.06 0.21 0.02 0.19 0.01
hepatitis 0.21 0.00 0.20 0.01 0.20 0.00
labor 0.30 0.05 0.35 0.01 0.32 0.04
lymph 0.37 0.04 0.32 0.06 0.34 0.06
postoperative 0.36 0.01 0.36 0.00 0.35 0.00
tae 0.54 0.05 0.57 0.00 0.56 0.03
vowel 0.82 0.02 0.86 0.01 0.90 0.01
Z00 0.24 0.07 0.09 0.03 0.15 0.06

Table S16. Cluster Error results of the CNBA algorithm, with different fitness functions.

Databases Davies - Bouldin Dunn’s Silhouette
Avg Stdev Avg Stdev Avg Stdev
anneal 0.24 0.00 0.22 0.02 0.22 0.02
autos 0.56 0.03 0.54 0.04 0.55 0.04
cmc 0.57 0.01 0.57 0.00 0.57 0.00
colic 0.35 0.05 0.37 0.00 0.35 0.03
credit-a 0.41 0.06 0.40 0.07 0.44 0.00
credit-g 0.30 0.00 0.30 0.00 0.30 0.00
dermatology 0.46 0.05 0.31 0.05 0.26 0.11
heart-c 0.33 0.07 0.20 0.02 0.18 0.01
hepatitis 0.21 0.00 0.20 0.01 0.20 0.01
labor 0.33 0.03 0.34 0.02 0.30 0.06
lymph 0.37 0.06 0.33 0.04 0.28 0.05

postoperative 0.36 0.00 0.35 0.01 0.35 0.00
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tae 0.61 0.02 0.56 0.02 0.56 0.02
vowel 0.83 0.02 0.85 0.01 0.89 0.01
Z00 0.27 0.07 0.11 0.02 0.18 0.06

Table S17. Results of Wilcoxon test comparing the results of the proposed algorithms with different fitness function.

Cluster Error

Algorithm Paix win-loses-ties p-value Decision
Davies - Bouldin vs. Dunn’s 5-9-1 0.394 Do not reject HO
CABC Davies - Bouldin vs. Silhouette 6-8-1 0.433 Do not reject HO
Dunn'’s vs. Silhouette 8-7-0 0.925 Do not reject HO
Davies - Bouldin vs. Dunn’s 8-7-0 0.363 Do not reject HO
CFA Davies - Bouldin vs. Silhouette 7-8-0 0.532 Do not reject HO
Dunn'’s vs. Silhouette 5-10-0 0.776 Do not reject HO
Davies - Bouldin vs. Dunn’s 5-8-2 0.730 Do not reject HO
CNBA Davies - Bouldin vs. Silhouette 5-8-2 0.507 Do not reject HO
Dunn’s vs. Silhouette 6-8-1 0.382 Do not reject HO

The Friedman test obtained p-values of 0.361799, 0.627089, and 0.165299, respec-
tively. Due to no differences in the performance of the algorithms were found, there is no
need to apply post-hoc tests.

Table S18. Adjusted Rand Index results of the CABC algorithm, with different fitness functions.

Databases Davies - Bouldin Dunn’s Silhouette
Avg Stdev Avg Stdev Avg Stdev
anneal 0.06 0.08 0.09 0.06 0.12 0.08
autos 0.08 0.03 0.11 0.03 0.10 0.03
cmc 0.01 0.01 0.00 0.01 0.01 0.01
colic 0.06 0.12 0.05 0.03 0.07 0.07
credit-a 0.06 0.11 0.04 0.03 0.00 0.00
credit-g 0.02 0.03 0.03 0.03 0.03 0.03
dermatology 0.27 0.12 0.47 0.12 0.48 0.09
heart-c 0.10 0.09 0.38 0.04 0.40 0.04
hepatitis 0.01 0.08 0.15 0.06 0.15 0.13
labor 0.04 0.08 0.08 0.08 0.05 0.09
lymph 0.09 0.07 0.13 0.06 0.12 0.10
postoperative 0.01 0.02 0.03 0.04 0.02 0.04
tae 0.01 0.02 0.03 0.01 0.03 0.02
vowel 0.02 0.01 0.01 0.01 0.00 0.00
Z00 0.61 0.15 0.75 0.11 0.72 0.13

Table S19. Adjusted Rand Index results of the CFA algorithm, with different fitness functions.

Databases Davies - Bouldin Dunn’s Silhouette
Avg Stdev Avg Stdev Avg Stdev

anneal 0.02 0.05 0.06 0.04 0.12 0.10
autos 0.08 0.03 0.09 0.02 0.10 0.07
cmc 0.00 0.00 -0.01 0.01 0.01 0.01
colic 0.11 0.14 0.05 0.01 0.05 0.08
credit-a 0.01 0.01 0.02 0.03 0.01 0.00
credit-g 0.01 0.03 0.04 0.02 0.03 0.01
dermatology 0.19 0.08 0.41 0.08 0.49 0.09
heart-c 0.06 0.06 0.35 0.05 0.39 0.02
hepatitis 0.01 0.00 0.19 0.01 0.01 0.04
labor 0.13 0.10 0.00 0.02 0.04 0.08

lymph 0.06 0.04 0.13 0.05 0.15 0.07
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postoperative 0.02 0.02 0.02 0.03 0.00 0.04
tae 0.04 0.04 0.02 0.00 0.03 0.02
vowel 0.03 0.02 0.01 0.01 -0.01 0.00
700 0.52 0.18 0.84 0.07 0.81 0.10

Table S20. Adjusted Rand Index results of the CNBA algorithm, with different fitness functions.

Databases Davies - Bouldin Dunn’s Silhouette
Avg Stdev Avg Stdev Avg Stdev
anneal 0.05 0.05 0.07 0.07 0.07 0.06
autos 0.10 0.04 0.10 0.03 0.11 0.03
cme 0.00 0.01 -0.01 0.01 0.01 0.01
colic 0.07 0.13 0.04 0.03 0.06 0.08
credit-a 0.11 0.15 0.05 0.08 0.00 0.00
credit-g 0.01 0.03 0.02 0.02 0.03 0.02
dermatology 0.23 0.09 0.45 0.09 0.54 0.17
heart-c 0.10 0.08 0.37 0.05 0.41 0.02
hepatitis 0.02 0.10 0.17 0.06 0.05 0.12
labor 0.03 0.05 0.04 0.06 0.10 0.13
lymph 0.07 0.04 0.11 0.05 0.17 0.06
postoperative 0.02 0.03 0.06 0.02 0.00 0.02
tae 0.02 0.01 0.03 0.01 0.03 0.02
vowel 0.03 0.01 0.01 0.01 0.00 0.00
Z00 0.52 0.21 0.74 0.10 0.69 0.18

Experiment #4

Table S20. Results of Wilcoxon test comparing the results of the proposed algorithms with respect to other clustering
algorithms, according to Cluster Error.

Cluster Error

Algorithm versus - ; -
win-loses-ties p-value Decision
kPrototypes 12-3-0 0.023 Reject HO
CABC AGKA 15-0-0 0.001 Reject HO
AD2011 13-2-0 0.003 Reject HO
kPrototypes 12-3-0 0.031 Reject HO
CFA AGKA 12-3-0 0.005 Reject HO
AD2011 13-2-0 0.003 Reject HO
kPrototypes 11-3-1 0.019 Reject HO
CNBA AGKA 14-1-0 0.001 Reject HO

AD2011 12-2-1 0.002 Reject HO




