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The Automatic Parameter Tuning in Learning with Kernel PCA

RYOHEI SEKIGUCHI,t HARUHISA TAKAHASHIt and KAZUHIRO HOTTA!

This paper proposes a new learning machine based on Kernel Principal Component Analysis
(KPCA). KPCA is usually used as a pre-processing process preceding application of learning
machines, thereby better performance is achieved than linear Principal Component Analysis
in some cases. Kernel Projection Machine (KPM), which is proposed by Blanchard etc., ap-
plies linear SVM after KPCA with a model selection process. Although KPM can perform
equally to Support vector Machine (SVM) with smaller execution time, its performance heav-
ily depends on the kernel parameter. We propose a novel algorithm to determine the optimal
kernel parameter in the learning process. The algorithm is obtained based on the theory of
KPCA, and we show that the proposed learning method show a better performance than
SVM in both generalization and computation time through computer experiments.
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Fig.1 Example for non-linear dataset and Outputs of
KernelPCA
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Fig.2 Eingenvalue and Evaluate function
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Table 1 Result of the Dataset “heart”

NLSVM | KPCA

(SMO) | +LSVM
BoNUERZE [%] 26.37 22.91
FHIRT R 5 BRFREEA [8] 47.57 174.6
SEH RN ERE (5] 1190 217.3
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Table 2 Result of the Dataset “diabetes”

NLSVM | KPCA

(SMO) | +LSVM
BANPUERRE [%)] 24.32 16.98
FH)RT A Y ERFEM (8] 21.93 72.11
SEHFENRTERER [3) 548.5 109.3
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Table 3 Result of the Dataset “Gendexr”
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(SMO) (56 1 ERSYHIR)
B/NAAEEEZE (%] 10.33 6.340
FHI AT A 5 FRFERER [s] 26.57 121.7
IS RENFHFEER [3] 664.3 168.2
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