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Abstract Many practical problems have involved classification technology which can effectively reduce the comprehen-
sion difference between users and computers, In the traditional multiclass Boosting methods, multiclass loss function
does not necessarily have guess-aversion,and the combinations of multiclass weak learners are confined to linear weigh-
ted sum. To get a final classifier with high accuracy, multiclass loss function need contain three main properties, namely
margin maximization, Bayes consistency and guess-aversion. Moreover, the weakness of weak learners may limit the per-
formance of linear classifier, but their nonlinear combinations should provide strong discrimination. Therefore, we de-
signed an adaptive multiclass Boosting classifier, namely SOHPBoost algorithm. At every iteration, our algorithm can
add the best weak learner to the current ensemble according to vector addition or Hadamard product. This adaptive
process can create the sum of Hadamard products of weak learners,and mine the hidden structure of dataset, The experi-
ments show that SOHPBoost algorithm can provide more advantageous performance of multiclass classification.
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TotalBoost 21 30,21 73.65 22.93 76.13 74.02 55.39
RUSBoost! 1] 11.55 44.95 9,83 29.27 79.16 34.95

AdaBoost-SAMMELZ] 61,00 79.80 45.65 83.82 99.70  73.99
AdaBoost-Cost'13)  63.69 83.95 42.00 80.53 99.55 73.94
GD-MCBoostt'4] 84,28 86.35 58.80 92.94 99.73 84.82
SOHPBoost 85.82 87.15 62.08 94.03 99.97 85.81

------

R GD-MCBoost
0 5 10 ].5 22 25 30 35 40 45 50
Iteration

1 SOHPBoost 5 GD-MCBoost #F Letter I 42 HEH R

5.2 RMM@EEmEs%

£ AT ERXS B 5%, SOk 19 )78 3838 FEBE T4
HrigE sy GD-MCBoost 77 3 # /3 K HE BEA KB T IR 58
[, B} GD-MCBoost 77 H SUR 5 MM A EUR BT FP 5 L
TEHIAPBATEM PR RK. Hilt, FLBRATRMAEK
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BB GD-MCBoost ¥k X FH AR E ML M MIT. B 2R
H 7 SOHPBoost Bk 5 GD-MCBoost FEE B L& F W
PHEREVESL . FTLLE H , SOHPBoost 7E AT A ISR E F3RE T
BUNOTFH 2R AR . B0, 5 GD-MCBoost J7 ¥4 He , SO-
HPBoost HiL7E Libras $4EE LM 4R NE KAWL T
20%, HAHZ N 1. 19, Eik, RN EURERA F TS SO-
HPBoost B #94r 2th 8. =4 XML HMEEZETF SO-
HPBoost 8.2 J2 LAFELR M 0 7 200k 3@ i M 58 L 5 5§54 5
25, — AT B SOHPBoost ik RIER AWM R [ Hh
RIFWERESAEE, W LA BRI RITFE.
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Classification Risk
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Breast Ecoli Libras Optical ~ Vertebral

B2 REMARNEURE DT ETE 5 MEE PN

HRIE  HIEN W L4 T8 SOHPBoost 7] LU B #: A
FELMZ R EFE T M RAR S REHE. RBIR SOHPBoost
B —LE Boosting HIEWAR MK, HERSER T EFEMT
AR ZAE: D—TFH RN BURE B R BEBRFE R 2 £
I arde R g R, B Hadamard AR E B, BRiL2
4t SOHPBoost H kiR BA — 24 i D AU A B A I ot
Hr—Butk; 2) ZRANGR KA D FMH B 0 KX
ik, KBRS REW, SOHPBoost 3L AT L= A 5
IS RIERE.
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