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Tab. 1 Result comparisons of LSSVR and LSTSVR on sinex datas with different types of noises

MR P S A EYEEIN SSE/SST SSR/SST MAT CPU Hf[d] /s
LSSVR 0.0342 0.790 4 0.0253 2.295 761
A LSTSVR 0.0175 0.906 1 0.0219 2.239 423
LSSVR 0.073 1 0.8523 0.046 3 2.307 575
b LSTSVR 0.0654 1.0049 0.0429 2.238 287
LSSVR 0.063 9 1.003 7 0.0329 2.294 776
¢ LSTSVR 0.030 6 1.096 8 0.0285 2.209 751
LSSVR 0.097 6 1.0137 0.0539 2.300 951
b LSTSVR 0.0915 1.190 6 0.0537 2.222 543

BI1  AIGREAR (x,,y.) i = 1,1, L RAEARI A HL. Sinex FEAT 4 XAy = sinex(x) = e 25sindux,
x e [0, A4x] TEVGREA, 53 B0 AT ] 22 V-S4 (8 g 107 MR 75 A8y 5 43 A W ) Jin AU 75 Sinex J5 1Y
PRECH iy, = sinex(x,) +&,,(a) & ~ N(O, 0.1*),(b) & ~ N(0, 0.2°),(c) & ~U[-0.2, 0.2],
(d) & ~U[-0.4, 0.4].

Hex, ~ UL0,47] ,N(c,d®) M ULa,b] 53AE31E R 0 Fidy 258 d° W A3 A BEHLEUR X 8] (a,
b) By A BEALEL. FEANIRIME SR A9 LSSVR Fl LSTSVR fif EL MR ULIE 1. 3R 1 IR T AEAR R T (1)
B ZE R, v LA HCie & CPU B[R] L, i 2 4 A e hn v L #8 7 o0 R BHE LSTSVR A R,
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() (d)

E1 LSSVRHLSTSVR ZER[EMEFS T8I Sinex B #2k, Hi(a) & ~ N(0, 0.1°),(b) & ~N(0, 0.2°),(c)
& ~U[-0.2, 0.2],(d) & ~U[-0.4, 0.4]

Fig. I Predictions of LSTSVR,LSSVR and TSVR on Sinex function with different types of noises, where type(a) & ~ N(0O,
0.1°),(b) & ~ N0, 0.2°),(¢c) & ~U[-0.2, 0.2],(d) & ~U[-0.4, 0.4]
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Fig. 2 Predictions of LSTSVR, LSSVR and TSVR on the

motorcycle dataset
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Tab. 2 Result comparisons of LSSVR and LSTSVR Boston housing, Auto. Mpg, Glassidentification

Bl 1AL SSE SSR CPU I al/s
LSSVR 475.777 8 3.6430 e +004 5.906 414
Boston housing
LSTSVR 0.0156 4.2715 e +004 5.491 188
LSSVR 5.8272 202.887 9 4.480216
Auto - MPG
LSTSVR 0.006 1 250.2779 3.007 056
LSSVR 1.6627 920.3452 0.727 628
Glass Identification
LSTSVR 0.004 7 942. 660 0 0. 694 658
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Least squares twin support vector machines for regression

HU Guang-hua, XU Ru-zheng
( Department of Mathematics, Yunnan University , Kunming 650091 , China)

Abstract ; Using least squares methods and PSVM , combining with twin support vector machine ( TSVR) , the
least squares twin SVR for regression( LSTSVR) is proposed. For comparison,the LSTSVR is only need to solve
two linear equations instead of two quadratic programming problems in TSVR. Finally,the simulated experiments
confirm the validity and the efficiency of LSTSVR.

Key words:least squares support vector machine ;support vector regression ;twin support vector machine for

regression



