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Abstract:
machine(SVM) problems. However, the existing algorithms require the kernel functions to be positive definite(PD) or

Sequential-minimal-optimization(SMO) algorithm is effective in solving large-scale support-vector-

positive semi-definite(PSD), thus limiting their applications. Having considered their deficiencies, we propose a new al-
gorithm for solving Huber-SVR problems with non-positive semi-definite(non-PSD) kernels. This algorithm provides
desirable regression-accuracies while ensuring the convergence. Thus, it is of theoretical and practical significance.
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Huber-support vector regression

1 5|5 (Introduction)
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2 Huber-SVRH] % A& & (Basic form of

Huber-SVR)
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(Theoretical premise for solving Huber-SVR
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Huber-SVR with non-PSD kernels)
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@R RaE . BLARIX B H A SR AR Al 2 1 S 4%
[FISMOS 2 WS B A st 1T AN 2 4 R B It A, (H
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5 SEIS K H 25 B (Experiments and results)
5.1 SEX T (Design for experiments)
S AT

y = cos(exp ),z € [—4, 2],

hSEE SR, A TR B 0.1 A N GRFEAS. 43 3 IE
7€ #%Huber-SVR 5 - 2 I 5 #%Huber-S VR 1% 2H %
PaAEAT U, SR BEAT [B1H. 3R> I € B2 Huber-SVR
(Y SRAFRAL AR SCI BV, I — S0 T B AR
IR AT ATPE LR AR TE 52 B Huber-S VR I [ I P RE.
SCHY 20 78 S B 4000 fif) 40 FE A K4 b, Bl
Bl BSOS A o N2 A AR, 73 53l H IE 5€ #%Huber-
SVR = ¥ IE & #%Huber-SVRX 1% 21 %5 % 1k 47 I
S5, PR A AR A s b BE N 5 G4 B 24150
FEAERE A D P00 I A A, A I 2R 45 28, 7>
il F 1E %€ #Huber-SVR 5 - 1E i€ #%Huber-S VR X}
XA B BEAT PRI, BE AN 0 R A P
AR AR JEEE . B, RO E R T
(TR L Ah e B H A LS IR AR, IX — S 2 BEE 4
452 1E 5E # Huber-SVRIZ AL PE BE. 6 8 2045 L 5 -
http://archive.ics.uci.edu/ml/datasets/Abalone.

FELL EPIAN S8 h, AR IE € #%Huber-S VR ¥ #%

PR EUH A B e T A
—lIs—t]? —s—t|?
exp(— ) fexp(— )
_ —t 12
exp( | s [ )[12],
O3

WHEZE S I oy = 0.3,00 = 0.2,05 = 1. IEE
Huber-S VR [1J4% p8 HUH Gauss 42 W] HE % bR

— | s—t]?
eXp(’202H)a
Hrpo =1.
5.2 LK 4R 5 7 PHr(Results and analysis of ex-
periments)

S U617, Huber-SVRK 2 i #% B NC = 105,
p= 0.05. FRSEMILFETT LS WK (13, 14].
21 B e T A T RS B2 Aytol= 0.1, 1E S8 &% (K TUE
K1 ytol= 0.2, ]I 5 L I B LRI 2. [ o 5

1.5 T T T T T

1.0

05F

— Il L
WS o

B 1 HIAEPIEEZ Ny = cos(exp o) [RIIH 45 R
Fig.1 The regression result for y = cos(exp =) with
non-PSD kernel

1.5 T T T T T

1.0

0.5}

2 HIEEAy = cos(exp ) A #4553
Fig.2 The regression result for y = cos(exp z) with
PD kernel

[N, S8 234 AT 34> FH ARS8 e DU oT i 26
(RafmyRr4f R AT e B AL (AR LR D)
1) KA R ZE:
MAE(max absolute error) = max |y; — 9/ ,
Hrpi =1, n, n IFEARRE.
2) LR IR T

AAE(average absolute error) =

rrrrrr

3) Bz

RMSE(root mean square error) =

Merror
i=1

EE 52 LA 2 7] LU HY, % T b6 #lcos(exp o)
FEEIE @A DA EA IR @ DA, S5 4h, it
L1 € & R AT BLA H /EMAE. AAE XRMSE
35T, F AR 1E 8 kb AT [l bl SR IE 1% RE



1184 oW s N M

07 %

12 381 5 BRARUKD [ DS 2. X5 W], ) T et LT
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A1 AEREAF ERAZE )36 E
Table 1 The comparison of regression error between

using PD kernel and using non-PSD kernel

W HIEEREA AR IEE A

MAE 0.3612 0.1733
AAE 0.0877 0.0303
RMSE 0.1153 0.0436

52502, Huber-SVRIW Z 1 & & AHC = 107,
p = 0.005. 24 i % 16 758 RS B Aol = 6, IE
SERZITIE KB tol = 5. [RIRE, A SCInf 45— 4145
FMMAE, AAE, RMSE3/ ffi i SR HEAT 43 1. 245
T SEER2 R 2 L.

A2 RERAAEF BTN GIRZ R
Table 2 The comparison of prediction error between
using PD kernel and using non-PSD kernel

I IEE

MAE AAE RMSE

IERER

MAE AAE RMSE

FHI1H 65250 2.0006 2.4554 6.3894 2.1000 2.4867
BIH 6.3662 2.5625 2.9458 6.6567 2.7199 3.2026
140 9.2981 2.6548 3.4068 9.5334 2.7992 3.4673

M2 B AR I e A% 5 1 i 1 2243 # v] A
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T IEE L IMAE, {H 3 Ath 9y 15 50408 35 /)N 1060 3 1) 25
i 820 RN B 34 S IR B v, 1 (F A 1EA%) 30
fEhR(MAE, AAE, RMSE) ¥/ T 5 & (IEE%). 45 L1
ATAS: TS B R R e 1, AR I e AR T
LT M IE A%, MO B6 BB 1 A% 1
B DL SR SCEE A R
6 458 (Conclusion)
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ToiE SR A, AHIRSE AT B O #1552 2R
IE 8 1% bR B, 3K 7F 2 Re AT R AR R AR R OE E
Huber-SVRHISMOK k. A U A SCHE H A SR A v
BA— e = SO . AT AR E %,
Insigmoidi% bR £ H A0 5 A ST A H I AZ R 28, T
SR ORAE M 2 JR i dse A, IFEAN— € 2 & R i AL,
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