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Table 1 Comparison of training time in seconds for two-class

problems

Data  LS-SVM SLS-SVM  FSLS  FSLS (AAO)
Banana 0.219 0.211 *0.108 *0.052
B. cancer 0.008 0.023 0.025 *0.016
Diabetes 0.058 0.294 *0.111 *0.105
German 0.162 1.257 *0.439 *0.421
Heart 0.007 0.013 *0.005 *0.008
Image 0.803 7.597 *1.787 *4.121
Ringnorm 0.344 0.228 *0.174 *0.175
F. solar 0.091 0.883 *0.248 *0.263
Splice 0.731 6.076 *2.142 *2.150
Thyroid 0.004 0.011 *0.007 *0.008
Titanic 0.004 0.011 0.028 0.033
Twonorm 0.139 0.316 0.317 *0.305
Waveform 0.245 0.277 *0.235 *0.234

02 000000D0O0O0ODOOO (s)boOo

Table 2 Comparison of training time in seconds for multi-class

problems
Data Form LS-SVM | SLS-SVM | FSLS-SVM

Numeral OAA 0.265 1.65 0.094
pairwise 0.218 0.500 0.156

AAO — - 0.128

Blood-cell OAA 8.58 142 7.61
pairwise 4.51 32.3 3.68

AAO - - 9.59

Thyroid (3) OAA 11.9 177 139

pairwise 18.8 472 150

AAO - - 158

Hiragana-50 OAA 38.5 708 8.36
pairwise 16.0 35.3 10.5

AAO - - -
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Table 3 Comparison of the average recognition rates in percent, standard deviations of

the rates, and the average number of support vectors for two-classes problems

LS-SVM SLS-SVM FSLS-SVM FSLS-SVM (AAO)
Data Rec. SVs Rec. SVs Rec. SVs Rec. SVs
Banana 89.5 £ 0.5 400 89.2+ 0.5 44 89.0 £ 0.5 69 89.5+0.4 276
B. cancer 73.6 + 4.5 200 74.1+4.5 52 73.3+ 4.5 5 74.1+4.4 105
Diabetes 77.0+ 1.6 468 770+ 1.7 | 165 76.9 £ 1.1 284 77.0+1.7 324
German 76.2 + 2.1 700 75.9 + 2.1 189 75.8 + 2.0 40 75.9+£2.0 268
Heart 84.2 + 3.1 170 84.2 + 3.3 126 84.1 + 3.2 47 83.7£3.1 75
Image 95.5+ 0.7 | 1300 91.7+1.2 | 279 91.0+ 1.3 359 95.94+0.5 1210
Ringnorm 96.3 + 0.5 400 94.2 + 3.0 22 94.3 + 2.1 317 98.5+0.1 400
F. solar 66.6 + 1.6 666 66.6 + 1.6 32 66.7 + 1.6 104 66.6+£1.6 109

Splice 89.4 £0.7 | 1000 89.3 £0.7 977 86.8 £ 0.6 977 86.9+0.6 974
Thyroid 93.8 £2.8 140 92.7 £+ 2.8 29 92.6 £ 2.8 53 95.7+2.1 108
Titanic 7T7.3+1.2 150 77.2+£0.8 10 773+1.1 6 77.2£1.1 13

Twonorm 97.4+0.2 400 97.5£0.2 306 97.6 £ 0.1 40 97.6+0.1 40
Waveform 90.3 +£0.4 400 89.6 £ 0.6 393 90.2+0.4 399 90.4+0.4 400

04 0O00O0ODOOOODOOOOOOOSVOOOO
Table 4 Comparison of the average recognition rates in percent and the average number

of support vectors for multi-classes problems

LS-SVM SLS-SVM FSLS-SVM
Data Form Rec. SVs Rec. SVs Rec. SVs
Iris OAA 93.3 75 92.0 12 94.7 37
pairwise | 97.3 50 97.3 23 97.3 31
AAO - - - - 90.7 62
Numeral OAA 99.3 810 99.5 222 98.9 249
pairwise || 99.8 162 99.8 67 99.2 50
AAO - - - - 99.0 491
Blood-cell OAA 93.3 | 3097 | 93.4 | 1684 93.2 2870
pairwise 94.3 516 94.5 85 94.2 278
AAO - - - - 93.4 3080
Thyroid (3) OAA 94.4 | 3772 94.3 1043 93.6 1446
pairwise | 95.4 | 2515 95.0 1683 94.8 591
AAO — — — — 93.7 843
Hiragana-50 OAA 99.2 | 4610 | 99.2 3797 97.4 3732
pairwise 99.2 99.3 197 98.1 185
AAO - - - - - -
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