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Soft Kernel Convex Hull Support Vector Machine for
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Abstract: Current support vector machines (SVMs) for large-scale datasets classification problems are almost sensi-
tive to noises. To overcome this problem,a new soft kernel convex hull support vector machine called SCH-SVM is proposed
based on the soft kernel convex hull and pinball loss function. SCH-SVM extracts the soft convex hull vectors in the kernel
space,which can represent geometric profile of data in the kernel space. Then SCH-SVM represents the original samples
which projected as the soft convex hull vectors for the training samples, and finds the maximum quantile distance between
soft kernel convex hulls belonging to two classes by using pinball loss function. Theoretical analysis and numerical experi-
ments show that SCH-SVM has distinctive ability of training time, noise resistibility ,and the number of support vectors.
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104 35 3.8 6.8 34 3.8 6.7 3.5 3.9 6.7 33 43 6.8
(4027) | (2984) | (2792) | (4082) | (2875) | (2750) | (4024) | (2835) | (2770) [ (3938) | (2902) | (2774)
5x104 3.7 4.0 7.6 3.8 4.6 7.7 3.7 42 7.5 39 4.6 7.7
(3610) | (2746) | (2685) | (3587) | (2738) | (2639) | (3557) | (2755) | (2688) | (3472) | (2743) | (2655)
105 3.8 4.5 8.4 3.9 49 8.5 3.8 4.5 8.4 3.9 49 8.5
(3481) | (2657) | (2653) | (3416) | (2679) | (2626) | (3549) | (2618) | (2669) | (3452) | (2698) | (2643)
(80, 10) (80, 20) (80, 50) (80, 100)
P v 103 2x10° | 5x10° 103 2x10% | 5%10° 103 2x10% | 5x10° 103 2x10% | 5x10°
10* 35 4.5 6.8 3.5 4.5 7.0 34 4.5 6.7 3.6 4.5 6.5
(3998) | (3028) | (2786) | (4073) | (3063) | (2836) | (4012) | (3110) | (2875) | (3970) | (3218) | (2557)
5510 3.9 4.7 7.5 3.9 4.7 7.6 3.7 49 7.4 3.9 4.8 6.7
(3565) | (2762) | (2724) | (3561) | (2741) | (2683) | (3590) | (2827) | (2666) | (3603) | (2928) | (2488)
105 3.9 5.1 8.4 4.0 52 79 4.0 53 8.0 4.0 49 6.7
(3525) | (2719) | (2682) | (3498) | (2722) | (2669) | (3535) | (2813) | (2619) | (3521) | (2803) | (2472)
%3 A[EPF VK SCH-SVM £ kdd ERIEITHE(F)FFEZOEREH ESHIRERLEEE)
(50, 10) (50, 20) (50, 50) (50, 100
P 4 10° 2x10% | 5x103 103 2x10% | 5x103 103 2x10% | 5x10° 103 2x10% | 5x10°
104 200.4 257.2 427.3 210.2 264.8 432.9 207.0 228.7 430.2 210.7 264.8 455.2
(6019) | (5587) | (5274) | (6032) | (5518) | (5293) | (6026) | (5660) | (5604) | (6123) | (5481) | (5262)
5% 10 2552 290.9 496.5 248.0 280.9 478.0 260.1 309.5 502.1 260.4 281.5 480.3
(5801) | (4922) | (4864) | (5805) | (4805) | (4790) | (5739) | (4729) | (4770) | (5736) | (4869) | (4803)
105 277.1 379.7 532.2 286.5 388.3 519.7 289.3 357.2 552.7 280.5 364.6 527.6
(5497) | (4754) | (4480) | (5568) | (4694) | (4404) | (5399) | (4703) | (4401) | (5507) | (4401) | (4504)
(80, 10) (80, 20) (80, 50) (80, 100)
P 4 103 2x10% | 5x10° 103 2x10% | 5 %10 103 2x10% | 5%x10° 103 2x10° | 5% 103
104 197.4 254.8 4194 204.6 260.3 443.0 250.3 259.3 442.0 207.6 244.6 468.7
(6128) | (5613) | (5329) | (6083) | (5669) | (5258) | (5997) | (5490) | (5307) | (6187) | (5506) | (5210)
5510 269.5 316.1 500.7 255.6 300.6 492.5 258.3 289.8 473.7 270.9 286.0 496.5
(5758) | (4922) | (4812) | (5892) | (4805) | (4800) | (5791) | (4729) | (4701) | (5758) | (4869) | (4784)
105 288.2 365.7 538.0 283.2 360.8 549.3 271.1 370.4 520.4 296.6 358.7 528.4
(5406) | (4728) | (4420) | (5590) | (4782) | (4399) | (5500) | (4717) | (4618) | (5381) | (4580) | (4508)
% 4 AE v # SCH-SVM £ ijc & LIS LIBE (%) FiREE
T (50, 10) (50, 20) (50, 50) (50, 100) (80, 10) (80, 20) (80, 50) (80, 100)
0.1 | 96.38+1.14 | 95.87£1.08 | 94.41+1.25 | 94.15£1.17 | 95.60+1.21 | 95.45+1.22 | 95.00+1.32 | 93.64+1.29
0.2 | 96.56+1.08 | 96.14+1.21 | 94.60+1.32 | 94.19+1.20 | 95.69+1.18 | 95.62+1.23 | 95.00+1.28 | 93.78+1.24
0.5 | 96.47£1.02 | 96.18+1.10 | 94.70+1.25 | 94.28+1.19 | 96.00+1.20 | 95.61+1.19 | 95.05+£1.13 | 93.99+1.30
1 96.32+1.13 | 96.12+0.97 | 94.53+1.19 | 94.20+1.23 | 95.87+1.54 | 95.42+1.20 | 95.09+1.30 | 93.75+1.31
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%5 A r B9 SCH-SVM 7£ kdd £ _F B 5 205 B (%) kR E =

T (50,10) (50,20) (50,50) (50,100)

(80,10) (80,20) (80,50) (80,100)

0.1 | 93.37+0.85 | 93.19+0.78 | 92.454+0.98 | 92.05+0.98

92.65+1.00 | 91.82+0.66 | 91.57+0.75 | 90.46+0.69

0.2 | 93.82+0.86 | 93.14+0.86 | 92.67+0.78 | 91.98+1.02

92.98+0.85 | 92.40+0.75 | 91.80+0.78 | 90.77+0.84

0.5 | 93.77+0.69 | 93.27+0.83 | 92.89+0.85 | 92.30+0.87

92.96+0.90 | 92.29+0.72 | 91.86+0.73 | 91.00+0.71

1 93.64+0.80 | 93.07+0.88 | 92.89+0.91 | 91.98+0.75

92.64=1.02 | 92.29+0.59 | 91.76+0.70 | 91.00+0.72
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