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Abstract The subspace method originally proposed by lijima and Watanabe is used for many areas in pattern
recognition since its concept is simple, its performance is high, and its implementation is not complex. In this paper,
we introduce the relative Karhunen-Loeve method and the kernel Wiener method that are classification methods
related to the subspace method, and are proposed by the authors. We propose a new local subspace method based
on a weighted correlation matrix that can be calculated from the third or higher order correlations. We show its
advantages by experimental results.
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# 1 FError rate of KWF-1 and KWF-2’

Data set error rate error rate error rate

Name SVM AdaBoost Reg KWE’
1 | banana 11.53 £ 0.66 10.85+£0.42 | 10.29 £0.39 *
2 | breast cancer | 26.04 £ 4.47 26.51 +4.47 | 24.45+4.29 *
3 | diabetis 23.53 £1.73 23.79+1.80 |22.97+1.83 *
4 | flare solar 32.43 +1.82 | 34.20+2.18 33.18 £ 1.75
5 | german 23.61 +2.07 | 24.34 +2.08 23.63 +2.24
6 | heart 15.95 £ 3.26 16.47 £ 3.51 15.46 + 3.30
7 | image 2.96 £ 0.60 2.67 £ 0.61 2.69 £+ 0.53
8 | ringnorm 1.66 +0.12 1.58 +£0.12 1.62+0.10 *
9 | splice 10.88 £ 0.66 9.50 + 0.65 10.83 £ 0.67
10 | thyroid 4.80 £ 2.19 4.55 £ 2.19 3.61 +2.05 *
11 | titanic 22.42 +1.02 22.64+1.20 |22.00+0.75 *
12 | twonorm 2.96 +£0.23 2.70 £ 0.24 2.34+0.11 *
13 | waveform 9.88 £0.43 9.79 £0.81 9.50 £ 0.35 *
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: superior to SVM by t-test of significance level 5%
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# 2 Data type and parameters in experiments

Symbol p(x) n q(x) a

NN’ N’ 0 N.A. N.A.
'SS’ S 0 N.A.  NA.
'NNN’ N’ 1 N’ 0

'NNS’ N’ 1 'S’ 0

'NNC’ N’ 1 o} 0

'NNC-0.5’ N’ 1 < 0.5
'NNC-1.0° N’ 1 C’ 1.0
"NNC8-0.5’ N’ 1 'C8’ 0.5
'NNC16-0.5’ N’ 1 'C16° 0.5
'NNC32-0.5’ N’ 1 'C32’ 0.5
'NNCC-0.5’ N’ 2 o} 0.5
'NNC8C8-0.5’ N’ 2 'C8’ 0.5
'NNC8C16-0.5 N’ 2 'C16’ 0.5
'NNC32C32-0.5’ N’ 2 'C32’ 0.5
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