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Development of high generalization classifiers by controlling margin
distributions
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To realize a higher generalization ability than that of the conventional
support vector machines (SVMs),we developed minimum complexity support vector machines (M SVMs) that
fuse conventional SVMs and minimum complexity machines (MCMs) and obtained the following results:

1) Combining standard SVMs (L1 SVMs) and linear programming SVMs (LP SVMs) with MCMs, we developed
SL1 SVMs, ML1 SVMs,ML1lv SVMs, SLP SVMs, and MLP SVMs. These machines are considered maximizing the
minimum margin and minimizing the maximum margin.We developed new training methods for SL1 SVMs, ML1
SVMs,and ML1v SVMs: alternatingly maximizing the minimum margin and minimizing the maximum margin.
2) According to the computer experiments using benchmark problems, ML1v SVMs show the best
generalization ability among the developed classifiers and L1 SVMs



(SVM)

SWM
SWM
VC(Vapnik-Chervonenkis)
(MCM) MCM
(LP) SWM
MCM regularization
LP SVM L1 SWM SWM regularization SVM
SWM
MCM LP SWM L1 SWM SWM MLP SVM ML1 SVM
SWM
SWM
MCM SWM
MCM SWM SWM SWM
MSVM MCM LP SVM L1 SWM MLP
SWM ML1 SVM
ML1 SVM MLP SVM ML SW L
SVM L1 SWM SMO Sequential Minimal Optimization) Newton

Fusing Sequential Minimal Optimization and Newton®s Method for Support
Vector Training, Shigeo Abe, Int. J. Machine Learning and Cybernetics, 7 (3), 345-
364, 2016 ML1 SWVM

MSVM ML1 SWM LP
MLP SVM
LP SVM, L1 SWM
ML1 SVM MLP SWM

SW
MSVM MCM
VC




MCM
VC

MSVM

MSVM

MSVM
SVM MLL SVM
a) MLP SVM:

b) SLP SVM:
SVM (SLP SVM)
c) MLL SVM: L1 SVM
d) MLLv SVM: MLL SVM
MLL SVM

e) SL1 SVM: ML1 SWM

ML1 SWM
ML1v SVM, SM1 SVWM L1 SWM

Minimal Optimization)

MSVM

MLP SVM ML1 SWM

MCM LP SVM L1 SWM MLP

LP SWM MLP SWM

Soft MLP

ML1 SWM

ML1v SWM
soft Soft ML1 SVM (SL1 SvM)

MLP SVM SLP SWM ML SWM

L1 SWM SMO  Sequential

SMO  Newton

MSWM 2
MSVM

MCM SVM(LS SVM)

SVM L1 SVM, SVM(LP SVM)
(ULDM)

(H50, H13, H105) UCI Repository Thyroid Satimage

Letter
USPS

MNIST(r) MNIST
MNIST



MNIST

ML1v SVM ULDM 4 ULDM ML1v SVM
ML1v SVM
LP SWM LP MCM LP SWM
MLP SWM, SLP SVM MLP SVM, SLP SVM
LP SWM
soft SLP SWM
MLP SWM
L1 SWM ML1v SWM ML1 SVM SL1 SWM
3 L1 SWM ML1 SVM ML1lv SVM soft SL1 SWM
SL1 SWM
ML1v SVM L1 SWM
%
SL1 ML1 ML1v L1 SLP MLP MCM LP LS ULDM
99.39 99.76 99.76 99.76 99.51 99.27 99.51 99.27 99.15 99.39
97.26 97.23 97.23 97.26 97.64 97.81 94.02 97.52 95.39 95.57
93.65 93.32 93.65 93.19 93.39 93.36 94.07 92.52 94.23 94.61
H50 98.92 99.20 99.11 98.98 99.02 99.22 98.76 98.11 99.48 98.92
H13 99.86 99.88 99.92 99.76 99.82 99.90 99.76 99.50 99.87 99.90
H105 100.00 100.00 100.00 100.00 100.00 100.00 100.00 99.99 100.00 100.00
Satimage 91.55 91.80 91.85 91.90 90.95 91.00 90.55 90.95 91.95 92.25
USPS 95.67 95.47 95.37 95.27 95.47 95.32 95.52 94.32 95.47 95.42
MNIST(r) 96.90 96.96 96.95 96.55 96.59 96.40 96.86 94.96 96.99 97.03
Letter 97.85 97.98 98.03 97.70 97.78 97.88 97.65 96.03 97.88 97.75
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