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Abstract: One of the methods for constructing a multi-valued classifier that uses a combination of given two-
valued classifiers is the Error-Correcting Output Coding (ECOC) method, which is based on error-correcting
codes introducing a code theory framework. Although it is experimentally known that this method performs
well on real data, the theoretical optimality of the classification accuracy for the ECOC method has not been
clarified. In this study, we show sufficient conditions for the ECOC method to be an optimal multi-valued
classification method under the assumption that binary classifiers achieve maximum posterior probability
classification. As a result, we can show that n-vs-all and Exhaustive signs are the best multi-valued classifi-
cation method under the same assumptions. This suggests one of the directions of the optimization debate

for various ECOC methods.
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3. Error-Correcting Output Coding
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RESED.
7.1.2 E7F—%
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SoeH BN, R, AR— R EORFEOEEEL NV T
DOHT TV T)OVARHFEND, 10 BT T O KRG
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Table 1 Artificial data.
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K2 NYFv—rF—% (2015 EHTEHHE)
Table 2 Benchmark data (Yomiuri Newspaper, 2015).

A7) () Bf, R, AK—v, &, b, RS URIE, BE (8)
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FERT— 5 %
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F—%tv b 150 /77T x10 £ v I, A#F 12,000 74

®3 SHHMVE (NL7F—7%)
Table 3 Classification error rate (Artificial data).
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0.35 1 ’
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£ 5 O MAP B X UMl 2 OB SHERE LT, 031 A
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i)ﬂ‘ﬁ‘\‘li%iﬁo - ﬂ%'a_’\f@%lj& y 3{75) MAP & %+ Fig. 1 Artificial data.
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7.3 FENFRMEE HFERRY) = 0.04

KL TR 2RO Z &0, Il a e b %
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7.3.1 ERWE
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T/, EF-F O fESEEICE, BH fi(e) € [0,1]
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7.3.2 ER

10 20 30 40 50

2 E7—% (SVM)

Fig. 2 Real data (SVM).

OVA T3 1 5IHIkR L7z b 0D AHMRE 2 %7z L, 251
PLEHIGS 2 & 77 ) Bl L4aEE

72®, OVA
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PHAET A, O
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0.22

0.20 1

# 0.181

o
%
R 016

0.14 4

0.12 T ; ; : .
0

3 EF—¥ (V251 7l
Fig. 3 Real data (Logistic regression).
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