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(ftp://ftp.ics.uci.edu/pub/machine-learning-data-ba
ses/) Iris Plants Contraceptive Method 
Choice (CMC) Breast Cancer Wine Indian 
Telugu vowel sounds Crude Oil

 1 

Iris 3 4 150(50,50,50) 

CMC 3 9 1473(629,333,511) 

Cancer 2 9 683(444,239) 

Wine 3 13 178(59,71,48) 

Vowel 6 3 871(72,89,172,151,207,180) 

Crude Oil 3 5 56(7,11,38) 

(Iris Plants): Iris 
Setosa Versicolour Virginica

50 150

(Contraceptive Method 
Choice):CMC

(No-use) 629 (Long-term)
333  (Short-term) 511 

9

(Breast Cancer):
(Benign) 444

(Malignant) 239 699
16

683

 (Wine):
class1 

59 class2 71 class3 48
13
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 (Vowel):
72 a 89 i

172 u 151 e 207 o 180 

(Crude Oil):
7 Wilhelm 11 

Sub-Mulnia 38 Upper 56
5  (Vanadium) 

(Iron) (Beryllium) 
(Saturated hydrocarbons) 
(Aromatic hydrocarbons)

3  

 (K-means PSO NM-PSO
K-PSO K-NM-PSO) 

[15]
10N N

(1) 3N

 (11) 

 (12) n

Sum_error

100_ ��� nerrorSumER (12) 

2 3
(K-means PSO NM-PSO K-PSO K-NM-PSO
DBMDE)

20
(Standard deviations)

20

2 DBMDE

Vowel K-NM-PSO DBMDE
K-NM-PSO 149141.4 DBMDE
149565.91 DBMDE

K-NM-PSO CMC
Cancer 0

NM-PSO K-PSO
Nelder-Mead (Nelder-Mead simplex 

searchmethod) [14] K-means
PSO NM

K-means PSO
PSO K-NM-PSO

NM

 2

K-means [15] PSO [15] NM-PSO [15] K-PSO [15] K-NM-PSO [15] DBMDE with 
DE/current-to-best/1

Iris 106.05 103.51 100.72 96.76 96.67 96.66
( ) (14.11) (9.69) (5.82) (0.07) (0.008) (0.02)

97.33 96.66 96.66 96.66 96.66 96.66
CMC 5693.6 5734.2 5563.4 5532.9 5532.7 5532.18

( ) (473.14) (289.00) (30.27) (0.09) (0.23) (0.00)
5542.2 5538.5 5537.3 5532.88 5532.4 5532.18

Cancer 2988.3 3334.6 2977.7 2965.8 2964.7 2964.39
( ) (0.46) (357.66) (13.73) (1.63) (0.15) (0.00)

2987 2976.3 2965.59 2964.5 2964.5 2964.39
Wine 18061 16311 16303 16294 16293 16292.77

( ) (793.21) (22.98) (4.28) (1.70) (0.46) (0.62)
16555.68 16294 16292 16292 16292 16292.18

Vowel 159242.87 168477 151983.91 149375.7 149141.4 149565.91
( ) (916) (3715.73) (4386.43) (155.56) (120.38) (944.52)

149422.26 163882 149240.02 149206.1 149005 148967.24
Crude Oil 287.36 285.51 277.59 277.77 277.29 277.25

( ) (25.41) (10.31) (0.37) (0.33) (0.095) (0.04)
279.2 279.07 277.19 277.45 277.15 277.21

:
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 3

K-means PSO NM-PSO K-PSO K-NM-PSO DBMDE with 
DE/current-to-best/1

Iris 17.8 12.53 11.13 10.2 10.07 10.03
( ) (10.72) (5.38) (3.02) (0.32) (0.21) (0.15)

10.67 10 8 10 10 10
CMC 54.49 54.41 54.47 54.38 54.31 54.38

( ) (0.04) (0.13) (0.06) (0.00) (0.054) (0.00)
54.45 54.24 54.38 54.38 54.31 54.38

Cancer 4.08 5.11 4.28 3.66 3.66 3.51
( ) (0.46) (1.32) (1.10) (0.00) (0.00) (0.00)

3.95 3.66 3.66 3.66 3.66 3.51
Wine 31.12 28.71 28.48 28.48 28.37 28.6

( ) (0.71) (0.27) (0.27) (0.40) (0.27) (0.35)
29.78 28.09 28.09 28.09 28.09 28.09

Vowel 44.26 44.65 41.96 42.24 41.94 42.23
( ) (2.15) (2.55) (0.98) (0.95) (0.95) (1.96)

42.02 41.45 40.07 40.64 40.64 37.31
Crude Oil 24.46 24.64 24.29 24.29 23.93 26.16

( ) (1.21) (1.73) (0.75) (0.92) (0.72) (0.85)
23.21 23.21 23.21 23.21 23.21 25

:

 4 
DE/rand/1 DE/rand/2 DE/best/1 DE/best/2 DE/rand-to-best/1 DE/current-to-best/1

F F=0.5 F=DBM F=0.5 F=DBM F=0.5 F=DBM F=0.5 F=DBM F=0.5 F=DBM F=0.5 F=DBM

Iris 96.96 97.18 114.33 113.48 102.04 101.5 97.86 97.86 97.58 96.79 98.03 96.66*

( ) (0.72) (0.95) (7.06) (9.03) (7.25) (8.63) (5.25) (5.25) (1.17) (0.23) (1.28) (0.02)

96.66 96.67 100.08 100.98 96.69 96.66 96.66 96.66 96.66 96.66 96.68 96.66

CMC 5534.38 5539.57 5942 5852.92 5728.57 5568.44 5532.19 5532.21 5600.18 5532.18* 5612.12 5532.18*

( ) (5.13) (5.21) (58.97) (122.52) (86.74) (36.03) (0.03) (0.02) (18.27) (0.00) (27.29) (0.00)

5532.32 5533.7 5783.28 5601.65 5610.47 5535.34 5532.18 5532.19 5567.96 5532.18 5545.74 5532.18

Cancer 2964.7 2974.29 2980.57 2984.32 3269.4 3020.5 2964.49 2964.39 3111.59 2964.39* 3141.21 2964.39*

( ) (0.79) (40.75) (25.72) (7.02) (130.28) (95.41) (0.42) (0.00) (122.69) (0.00) (101.28) (0.00)

2964.4 2964.6 2970.53 2976.73 3018.3 2964.46 2964.39 2964.39 2976.01 2964.39 3004 2964.39

Wine 16292.5* 16293.53 16398.08 16366.38 16329.16 16301.2 16292.82 16292.55 16299.79 16292.8 16296.85 16292.77

( ) (0.48) (0.54) (39.53) (34.91) (21.7) (7.21) (0.68) (0.45) (3.56) (0.61) (2.05) (0.62)

16292.23 16292.91 16308.68 16305.94 16307.13 16293.32 16292.18 16292.2 16294.5 16292.18 16293.55 16292.18

Vowel 165205.3 169686.2 196892.8 199479.7 160471.3 156169.3 150056.1 149231.5* 151594.1 149570.6 152604.7 149565.9

( ) (8951.46) (6166.46) (4377.3) (4364.39) (8334.69) (5486.52) (2620.79) (395.28) (3050.59) (919.75) (3753.41) (944.52)

149375.9 158045.7 188848.7 190515.9 150271.2 149453.1 148967.3 148972.9 149024.4 148967.2 149228.9 148967.2

Crude Oil 277.32 277.55 293.93 292.1 280.91 278.43 277.24 277.24* 278.08 277.24* 278.54 277.25

( ) (0.17) (0.4) (8.47) (8.97) (2.13) (3.85) (0.04) (0.04) (0.72) (0.07) (1.06) (0.04)

277.22 277.24 279.68 280.39 277.92 277.21 277.21 277.21 277.3 277.21 277.27 277.21

:

PSO

DMBDE

3

DBMDE
K-NM-PSO Iris Cancer
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