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Abstract: To deal with the consistency problem of training process and decision process in Generalized Eigenvalue
Proximal Support Vector Machine (GEPSVM), an improved version of eigenvalue proximal support vector
machine, called IGEPSVM for short is proposed. At first, IGEPSVM for binary classification problem is proposed,
and then Multi-IGEPSVM is also presented for multi-class classification problem based on “one-versus-rest”
strategy. The main contributions of this paper are as follows. The generalized eigenvalue decomposition problems
are replaced by the standard eigenvalue decomposition problems, leading to simpler optimization problems. An
extra parameter is introduced, which can adjust the performance of the model and improve the classification
accuracy of GEPSVM. A corresponding multi-class classification algorithm is proposed, which is not studied in
GEPSVM. Experimental results on several datasets illustrate that IGEPSVM is superior to GEPSVM in both
classification accuracy and training speed.
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86.28/1.0159

95.2444.07, 0.1112
83.19+8.27, 0.0652
83.59+7.21, 0.0140
97.25+3.18, 0.1045
86.10+8.51, 0.0257
82.46+8.54, 0.0549
82.56+5.38, 0.0534
87.08,/0.1181

96.32:£2.49, 0.1641
85.13£2.47, 0.0834
84.81£7.08, 0.0184
98.26+1.32, 0.2450
89.26£7.19, 0.0289
82.07+5.91, 0.0709
82.7445.23, 0.0504
88.19/0.1749

W-T-L(JiE-F-71) 8-0-0 8-0-0 3-0-5
% 3 %% IGEPSVM 5/LMEEES K45 % UCI HiE& Eitae bR
IGEPSVM GEPSVM SVM TWSVM

Hit

R P 7 2 (%) I ) s)

W £ 7 2 (%) ) s)

K £ 7 2 (%) i ) )

K £ 7 2 (%) i ) ()

Iris(150 X 4 3)
Wine(178X 13X 3)
Seeds (210X 7 X 3)

Dermatology (358 X 34X 6)
Balance(625X4X 3)

Car(1278 X6X 4)
PIIHRG E /T- B ) i)
W-T-L(JIE->F-11)

96.6715.67, 0.0012
96.76+5.17, 0.0017
93.71+1.23, 0.0015
95.03+6.79, 0.0080
88.48+3.77, 0.0017
77.78+2.85, 0.0045
91.41/0.0031

95.334.66, 0.0028
94.7147.92, 0.0042
89.055.96, 0.0018
94.1444.97, 0.0099
89.69=-3.72, 0.0020
73.59+2.84, 0.0068
89.42/0.0046

95.33+4.50, 0.0034
97.78+3.88, 0.0028
92.86+5.14, 0.0027
95.8313.00, 0.0121
87.52+3.54, 0.0031
84.781+4.13, 0.0329
92.35/0.0095

96.5345.84, 0.0209
98.3342.68, 0.0669
95.71+£4.74, 0.0474
95.25+2.63, 0.2177
87.6643.18, 0.2026
77.26+4.27, 2.1232
91.79/0.4465

5-0-1

3-0-3

3-0-3




H3M MRS, FETRRAEE R PO SR I LA 563
F 4 &M IGEPSVM 5/LMEAES £ 9% UCI HiEsE L HEE bR
T IGEPSVM GEPSVM SVM TWSVM
R+ 2 (%)l (s) RSP E T2 () MRI(s) RSB IT2E(%) Al (s)  REIE & 7 25 (%) B ) (s)
Iris(150 X 4 X 3) 97.33+3.51, 0.0100 96.67+4.71, 0.0399 96.67+3.51, 0.0121 97.33+3.44, 0.0162
Wine(178 X 13X 3) 97.784+2.87, 0.0444 95.4945.20, 0.0766 98.30+2.74, 0.0463 99.44+1.76, 0.1237
Seeds(210X 7X 3) 94.3346.02, 0.0546 92.3847.17, 0.1377 93.86+4.63, 0.0510 96.67+3.21, 0.1508

Dermatology (358 X 34 X 6)
Balance (625X 4 X 3)

Car(1278 X 6X 4)

PRI /TR ]

W-T-L(JlE-1-97)

96.23+4.22, 0.3165

94.25+2.26, 0.5918

96.20+1.47, 3.8730
96.02/0.8150

96.39+2.64, 1.0836

96.651+2.74, 3.7493

94.04+1.07, 18.4988
95.27/3.9310

96.015.19, 0.2205

93.97+4.11, 0.3067

98.67£1.22, 0.8437
96.25/0.2467

96.65+4.11, 0.6842

99.20+1.13, 1.2449

98.4440.67, 7.8442
97.96/1.6773

4-0-2

4-0-2

0-1-5

iy, WA SIELYE SVM s i i 2 — 4k,
FHEJA A g2 SVM SRE T LIBSVM T A AL FI“—
TR KRGS Z R K. RFL, AL
IGEPSVM ket GEPSVM Sy —Fhgdidt,
TC Ve AE 53 JSRE P A2 AE U Zrmf TR) L R AS T L
GEPSVM U7 s i s g

5 ZERIE

AR P 28 ) R T — 2R e ) T
B AEAEL A () P O S T ALV (IGEPS VM), I
B B 22K KM B, 5 GEPSVM kALt
5, AR EEGIEkAE T 1558, kT GEPSVM
PRI 2Rl FE A S R AR — S ) 85 o, ¥
GEPSVM SRAf )™ SCHFAE AR 1) U4 Ak o SR A b UE 1)
FRAEAE )8, PR TV RS feda, EEGIA
B SH, aTLUT R IGEPSVM B [ PEfig,
PR T NG AE UCT Bdli 45 szt 45 S %0,
AL GEPSVM SyAEL K, (HES SVM 8¢
TWSVM Sk, efiSams. TILEX,
AP AT T S 1) BRI 203 T 1k B R R AL
Er e e R OIS AN (AR SN 0L DUNLES
G328 I T AR PR AT TR T SR ) LA
B 22 2893 2 ) 1 A K AEAN ) AR 1) 18 FH 2 A SR 5T
=

2 % 3 Wk
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