11 TR S 4 Vol.45 No.11
2017 4E 11 H ACTA ELECTRONICA SINICA Nov. 2017

R8I ) ECOC 2387528

= - ] 1 2 3
& & EwA ¥ ELE A
(1. ZS BT AP 25 ST 2 bt , BEP PG %8 71005152, 28 2 TR KA(E B 5 FAUEBE BEPETE % 710077
3. ARG LB BB, 10T K% 116600)

B OE: AXTR AR AR AESR R B BRI XU Hh K WIS T AR 4R ECOC 228902607 14
BT R i B ASE LI, X A& T IE G 28I R AR A A T HE I s U 7S 0 e RS L AFE 2 3, LA dt
MU DL IS ER A F AR, M AR 5 e RN R R S HRAE A SR B, XA A it (7% A B8P R A EA T HE
Wt P98 T AN RE a3t th ARG T3k IF e T THIRES 5SROI M4 fre/ )y Hamming BES 22 [H] ) OC R . SERR2E R K
LT 2R A B 4 15 7 SR AR TR T3 7 2 # 1E OFE A8 SRR S Wi/ 1N 73 S U

KW BRI SRS EgEG SRR R RE s DR

hESKS. TP TEARIE: A XEHS. 03722112 (2017) 11277908
FEFZ4# URL: http://www. ejournal. org. cn DOI: 10.3969/j. issn. 0372-2112.2017. 11. 027

Design of Reject Option for Multi-classification Based on ECOC

LEI Lei' ,WANG Xiao-dan' ,LUO Xi*, WANG Wei’

(1. The Air and Missile Defense Institute ,Air Force Engineering University ,Xi’ an ,Shaanxi 710051 , China ;
2. The Information and Navigation Institute ,Air Force Engineering University ,Xi’ an ,Shaanxi 710077 , China ;
3. The Fundamental Department ,Dalian Air Force Communication NCO Academy ,Dalian , Liaoning 116600, China )

Abstract: Aiming at reducing misclassification costs,this paper studies the design of reject options for ECOC multi-
classification based on its properties. The first level of reject option is constructed in the process of bipartitions to recognize
an instance whose real labels does not belong to the meta-subclasses. Meanwhile , the second reject rule is presented in the di-
chotomizers based on posterior probabilities and cost matrix to make the minimum-risk Bayesian decision. Finally , different
decoding strategies are analysed according to different reject output. The relationship between the number of rejected posi-
tions and the minimum Hamming distance of matrix is discussed. The two-stage reject rule makes the ECOC multi-classifica-
tion with rejection come true and reduce the misclassification error and costs.
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F1 UCI HIEE R HHEHZA ( Features ; C-continous , B-binary ,N-nominal ) K2 REXESHEE
Features Algorithm Parameters
Dataset Cases | Classes Atts
C B N c=1.0
(a) Ecoli 336 8 7 7 _ Tolerance parameter =0. 001
(b) Glass 214 6 10 9 | - | -1 SVM,, Epsilon = 1. OE-12
(¢) | Segment | 2310 7 19 9| - |- Kemel type = polynomial
) Soybean 306 13 35 ~ 35 ~ Fit logistic models = true
(e) | vehicle | 846 4 18 |18 | - | - Fracrej =0. 05
o Vowel 990 1 3 3 ~ svpDl?) Kernel function = RBF
(g) Wine 178 3 13 B3| - | - Sigma =5
(h) Yeast 1484 10 8 8 - - Treec Maxcrit = purity
(i) Zoo 101 7 16 115 | - Prune =0 no pruning

oo GrAERIR n BEAS SIS IR A A RIS HE 22, 10 005 (4)
=2.7764 ,t, s (9) =2.2622. 5255w AT F 4y 2 28 1 3k
H PRTool ( hitp ://www. prtools. org) T EL4.
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Datasets (a) (b) (¢) (d) (e) N (g) (h) (i)
66.68 | 91.19 | 94.85 | 50.26 | 68.68 | 80.91 | 85.22 | 51.75 69. 05
Hb 11.70 3.41 2.02 6. 14 2.58 3.05 12.74 0. 60 2.43
D s 75.68 | 93.27 | 94.72 | 55.54 | 80.00 | 91.82 | 91.87 | 67.74 81. 14
11. 88 .86 1.27 4.07 3.39 3.52 6.88 2.06 2.97
onemversusone L 68.38 | 91.19 | 94.85 | 51.28 | 67.98 | 79.60 | 87.66 | 51.29 66. 10
8.94 3.41 2.02 6. 89 6.31 2.99 3.76 1.78 8.55
73.33 | 93.76 | 94.72 | 53.91 | 79.05 | 92.83 | 93.34 | 65.22 87.31
LLW 10. 39 .86 1.27 6. 68 4.12 2.77 5.05 1.82 1.96
70. 81 88.45 | 81.73 | 40.52 | 46.55 | 54.44 | 79.03 | 47.92 65. 19
Hb 13.55 6.03 1.92 6.96 4.72 3.21 8.82 2.29 14.28
79.10 | 92.76 | 91.77 | 52.85 | 59.56 | 64.94 | 88.64 | 62.32 80. 38
HD 12.61 1.86 2.37 6.11 5.56 3.10 7.73 0. 50 10. 81
sparse random ] 71.98 | 85.71 81.73 | 48.18 | 43.60 | 55.45 | 80.13 | 47.85 61.33
W 12.10 7.58 1.90 3.74 3.56 3.93 10.28 2.10 9.53
78.90 | 92.76 | 87.53 | 60.77 | 57.81 | 65.85 | 90.24 | 62.78 79.83
LW 6.61 1.86 2.39 6.15 4.55 3.75 1.04 3.25 11. 66
. 64.02 | 94.46 | 93.03 | 52.60 | 63.36 | 65.96 | 86.42 | 48.46 72.24
8.73 5.63 2.37 3.65 5. 46 2.30 8.79 3.51 9.58
. 75.93 | 95.83 | 93.12 | 56.15 | 72.07 | 71.92 | 91.45 | 64.39 87.29
o HD 7.22 3.33 0.99 5.59 4.46 1.81 7.18 2.79 15.97
L 65.49 | 94.46 | 93.03 | 57.52 | 63.46 | 68.08 | 89.34 | 49.26 71.24
6.20 5.63 2.37 10. 44 5.46 1.36 5. 64 1.99 10. 40
73.16 | 95.83 | 93.12 | 59.11 | 71.32 | 73.49 | 91.58 | 64.79 86.33
LW 12.16 3.33 0.99 2.82 4.05 2.32 6.62 5.33 16. 84
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Datasets (a) (b) (¢) (d) (e) N (g) (h) (i)
HD 63. 69 91. 49 92.03 59.15 63.97 59.39 89.24 58.26 67.43
9.49 7.04 0.90 3.41 5.22 2.45 10. 13 2.84 8.38
. 74. 80 94. 38 93. 46 64. 96 75. 60 66. 06 92. 15 74. 65 75.33
CMECOC HD 9.90 5.32 1.51 5.92 5.61 3.69 7.61 3.28 8.96
LLW 54. 12 91.49 92.03 61.53 62.20 60. 20 88. 39 56. 43 69. 46
7.49 7.04 0.90 1.92 4.95 2.10 11.57 2.28 11. 00
63. 69 94. 38 93. 46 65. 41 73.16 65. 05 91.00 70.07 76.43
LLW 8.16 5.32 1.51 3.04 5.71 3.95 2.92 2.02 9.97
62.21 93.91 94. 33 59. 15 64. 04 71.72 93.27 50. 32 82. 14
Hb 9.18 5.73 1.19 5.39 5.61 2.32 1.83 3.29 16. 83
HD * 78. 45 95.27 94,72 63.19 76. 58 80. 68 95. 87 68. 05 91. 46
HECOC 5.17 4.67 1.39 2.68 5.29 3.30 7. 44 2.84 15.52
67.42 93.91 94. 33 62.29 65.00 73.17 82.77 51.26 80.33
LW 5.09 5.73 1.19 2.96 3.60 3.23 6. 06 0.99 9.53
LLW * 75.97 95.27 94,72 64. 54 76. 07 81.38 92. 20 64. 80 87. 64
6. 83 4.67 1.39 3.48 3.64 2.28 6.05 1.97 7.38
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Datasets (a) (b) (¢) (d) (e) N (g) (h) (i)
HD 34 10 50 57 140 48 22.5 8.5 16
one-versus-all
HD s 19.5 2.5 40.5 36 110 28 13 4 9.5
HD 159 252 345 230 300 34 35 13 39.5
one-versus-one
HD s 123 198 168 115 227.5 14 20 7.5 12
HD 73.5 58.5 85 299.5 245.5 30 17 9 25
sparse random
HD 64.5 49.5 68.5 252 192.5 28 13 4.5 12
HD 126 104 152 230 174 17 18.5 13 38
SECOC
HD s 115 92 123 178 103 13.5 14 8.5 27
HD 121 62 346 301 93 22.5 23 12 47.5
CMECOC
HD 98.5 53.5 339 269. 5 68 11 19 9 35
HD 89.5 45.5 85.5 283.5 129 31 24.5 10 28
HECOC
HD s 83 37.5 70 212 107 25 13.5 6.5 14
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