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A multi-value classification method using ¢g-ary Exhaustive Code
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TV EHET LI ENAREL RS, TD ECOC #EIT
FO K ZEHRIEIZ, SRR OMBIEICEE T 2158
[3,4,5,6| 2Hb. ZORFFERDHEBILIZENTIE,
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Lo TRHEFNZ B ABNZ B L J 7 T DAL
EHARULGEEREAVS T, 6) O 2 LD
5. 72, 2 i EERORENLREDIZ, 2TD 2
TEHAER 2 S MK E 1 5 & 8 Exhaustive Code [4] 2%
REINTWVWS. F£72, {1,0,%} D 3 TOLTOREK
# & U T Exhaustive Ternary Codes [6] BMER X T
W5,

IS DFIRIF, 2 MEHHI% 2 MEE TEIED HE
RN AFETHS. 2Tk, ZENENEE 2
EAEE WS EOMEICE L LA Z 212k D, Phee
N ETBHILERLUTE. ZOBERICTEK, MOk
2 fEHHERTH S SVM 2 L7z WnWd EF N —
Ya v ez, BEEMNIZ M DS 2 T
AL, AFMEPEM L R O EREME T 5 2
EndbIFonsd. —HT, MIESHERRL 2 EHHIFRD
2L, 3MEX 4 fHZR & & Vo IS EHIRI#R & FAE L
TWa., TDked, THoDHpEzEETLI L
X OMEREDH LTI EeAEXOND.

ZI T, RFFRIZBWTIE, MEDAT T O5%
% 2 ARSI IR T, 316, 48 M fEETD
ZAEH G OMEE TEEDERE MR T L 25
Z%. BARHIZIE, kD 2 56 Exhaustive Code % $i
R U7z, qJt Exhaustive Code Z8ET 5. ZDRE
TEIRFERIZOWT, HEE, BLUOKSHEROWH
JET VTV ZLZDNWTHRAS., £ LT, RVFY—
T —=REMRNT, RETLHEOEMEEBGEET 5.

2 25t Exhaustive Code

Dietterich & Bakiri 23@% L 7z Exhaustive Code [4]
D5 EEMIE T, MR R T O 2 & D
MEEERBEUHEEERTHS. Z0LE, IR
&2 fEEHNIZB VT, (0,0,1) & (1,1,0) D& 512 0,1
ENEESEZEDE, 2HEGE LTRALHDIZHRS
CEREBEVRLETHE. DD, HHEHHATH D
FERIE, 2M OSTOMAERS, ®TH0 X
1 ERfEL 7253 D% 2 MHHLD B\ BT, KEEU 7
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x1: RN (M=8)

[ 2] s [ 4[5 |6 |7 [38 ]

N(M,q) || 127 | 1,003 | 2,794

3,844 | 4,110 | 4,138 | 4,139

Nony(M,q) || 127 | 966 | 1,701

1,050 | 266 28 1

#® 2. EEN (M=20)

o [ 2 [ 3 |

4 | 17 [ 18 |19 | 20]

| Nowy(M,q) || 524,287 | 580,606,446 | 45,232,115,901 | 741,284 | 15,675 | 190 | 1 |

mbb, fFER N,

oM _ 9
N = =oM-1_ (1)
2

kB,
3 ¢t Exhaustive Code

2 ¢t Exhaustive Code 1%, & T®D 2 fE¥HIZFROME
FIZL ORI LT W, RETIE, ZhzZEf
HIZRIZHRIR T 5. ZAEHRIZRANDILRE & A T2, 7
TIAVEMIZHLT, M>q>2EOHBIERNE X
LbNb. £IT, T qEAHHEOMEE TLED
FHEE 2T % g 7T Exhaustive Code #2859 5.

Z DK, q 7t Exhaustive Code & FFFRS 254512,
2,3, ,qLETORTEEALZHKIEYL g tDAD
BRED 2 OBREBEZ 5N, £z, ¢ DIERITHT IV
BMITHAFT 5. 22T, #i&% (M,q) Exhaustive
Code, %% Only (M, q) Exhaustive Code & i 9
%. $bbH, Only (M,q) Exhaustive Code 1%, f#
JRATREAR BT D ¢ D LEHHHR P ETEENE DD
THY, (M,q) Exhaustive Code &, HEKFIEEZ: ¢ 18
DTFORTOLEHBBEIETEENDIEDLELST
W3, 8, q=20EAIE, W Exhaustive Code %
HERD 2 5t Exhaustive Code & —33 5.

3.1 Only (M,q) Exhaustive Code Dff5&K

Only (M, q) Exhaustive Code 1%, ke 42T
D q O ZMEH B EEDOMEEDR 5B, ZOETOM
AEDETH S, Only (M, q) Exhaustive Code DFF
FE Nowy (M, q) &,

Now (11,9) = 022, )
b, 27U,
(M, q)
- {qM—M—z:%:é (M) x (1), M>g>1
0 othewise.

(3)

%

kb,
X©2)TH5BI(M,q) 1%, 2TOD q EHMEBHDOEE
RLUTWS, Z0&E, 250 Exhaustive Code & A4k
12, 0,1,--+ ,q—1 2 ANEEZ 725 DIEE UHIRI S & A
5720, TOMEEETHD ¢ THRELTNVS.

7z, ZDOI(M,q) 1k, XB)ICk-oTEHEINS.
9, M ATIVIZBWVWT, ¢ HOETOMEEIR,
M b, FING, ETHEMTH H HEIT
N MAEZELO BRL. 2D ET, ¢ RiiDETOH
MERERSFHEZEIHTIT>TWA. #HlZX, ¢=3
DL &, 2MEHNEBREROIRS 2 &I2R5H, £D
Bz, (0,1),(0,2),(1,2) @ 3T THERK X 117z 2 fE 3] 7
Bhsb. Z0rd, (9) 2MELTWS. ZLT, M
7TV DORFEMEIZBNWT, ¢ > M OEAEB LV
q > 1TiE, ZEHMNGEPFEELRNWEZD, 0& LT
w5,
3.2 (M, q) Exhaustive Code DRISE

(M, q) Exhaustive Code Dff 55K N (M, q) i%, Only

(M, q) Exhaustive Code D5 KEZ AL TR B Z
EMTE,

q
N(M7q):ZNOnly(M7Q)7 (4)
r=2
EERED, RIIIM=8DKqIZHTIHEE, £2
IZM =20 D—ED ¢ 2T/ E5ELZRT.

4 FHMEEER

KIFFE DL AEH A 8512 1% Random Forest (BAF, RF)
2] 2\ B. RF 0,585 A— X &H 5 05T
4.1 =EBT—%4

FERT — XITlE, 3K 3121 U7z 20 Newsgroups data
set [7) DFtFHZAWS. 72, ZOT—Xtvy h&D
87 IV M UEREITS 720, HliLzhT T
V&R LITRT.
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* 3 FERT—X

ATV (B0

alt.atheism, soc.religion.christian (20)

rec.autos, rec.motorcycles, rec.sport.baseball, rec.sport.hockey, sci.crypt,
sci.electronics, sci.med, sci.space, comp.graphics, comp.os.ms-windows.misc,
comp.sys.ibm.pc.hardware, comp.sys.mac.hardware, comp.windows.x, misc.forsale,

talk.politics.misc, talk.politics.guns, talk.politics.mideast, talk.religion.misc,

XEORBA~RZ bV | 130,107 35
EERT — 28 18,846
AT — & 11,314 4
FATF—X& 7,532 {i:
K 4: 8 KT TV FERT—X
AT IV (F) | rec.autos, rec.motorcycles, rec.sport.baseball, rec.sport.hockey, sci.crypt,
sci.electronics, sci.med, sci.space (8)
FERT — 28 | 7,931 4
Atk T — & 4,762 1
FANTF—X 3,169 {4

7% 5: Random Forest parameters

The number of trees in the forest 300
Criterion Gini impurity
The number of features [v/130, 107]

4.2 ERER
RKADIATIVIZKBFEMIEREKG, 712, £3
D20 7T IVICKDERMERERSITRT. ZDL
X, £6,8IZPWVWTC, M=q&5ERERIZ, RF
SN BITHEA U 72 IR FE (> TRSEIXD T
»b. £z, RFIZBWTADOEZLLIE/- kR %
£IITRT.

7 6: Only (M, q) Exhaustive Code (T & % FERfE R
(M = 8)

¢ [ Nowy(M,q) | B0 %

2 127 | 0.080

3 966 | 0.079

4 1,701 | 0.079

5 1,050 | 0.080

6 266 | 0.080

7 28 | 0.080

8 1| 0.103

5 HROEEDHDEBER

AW ENT, [k, 2EHBIETER S TV R
FRERNER Z LA RO ILE T 2R E 2T
2. ZORRELT, £6, 7LD, g =2TH52

%

# 7: (M, q) Exhaustive Code (2

£ B EBREER (M =

£ % R IR

8)
q| N(M,q) | 3=
2 127 | 0.080
3 1,093 | 0.080
4| 2,794 | 0.079
5 3.844 | 0.079
6 4,110 | 0.079
7| 4138 | 0.080
8 4,139 | 0.080
# 8: Only (M, q) Exhaustive Code {Z
(M = 20)
q | Nony(M,q) | @203
19 190 0.206
20 1 0.219

& Exhaustive Code & AWtk FiE L HS%E F 721

BB I NAERE R LU .
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# 9: RF 2 W72 FEEBRFER (M =38)
Ko | FavE

300 | 0.103
300 x 28 | 0.100
300 x 127 | 0.098

UED XDz, BEFEOHEMER CORRMZ
RUTDS, ARRFSEERIE, AT TVEMITGUT
BT RT 2 WO IEVDS. D7D, 874
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{7225 IATIE, BIEMNLEHPEL .

I T, HHTAREIX, Only (M,q) Exhaustive
Code l2B5q=M-10DERTHE. ZO/E
FEBRIZBWTIE, §ERD 2 5t Exhaustive Code & [H%%
DIERMFE SN T WS, 25t Exhaustive Code 1, ¥
FED Nony (M, 2) =2M=1 —1 & M2 &> THEW
RIS, 2T LT, Only (M, M —1) Exhaus-
tive Code &, K5 EA Nony (M, M —1) = %
EMIZHUT2ROA—X—THLI NS, %
K72 RS RERE IR E WA 5.

AW TH G & U7z, 20 Newsgroups data set D 20
717 3 OPFEEEE RO BT, R2ITRLEE DI,
Only (20, 2) Exhaustive Code Tl&, #52 /3, (20,20)
Exhaustive Code IZE > Tl%, 50 kA LS DHIFIZEH
MELEIRD. TR LT, Only (20,19) Exhaustive
Code Tl¥, &I 190 272 b, BIEWNRKRRC¥E
MHREL 725, ZTORRERS IR L. 255 TRk
WFEDOAR L DHETHBDY, O RPWHEI T
LMD ME. ZOZEnS, AT IAVERKEN
BE, REFETH S Only (M, M — 1) Exhaustive
Code 22 Z L DAV RINT NS,

72, K TIELMEENE% & UT REF ZH\\Wk.
ZOBDE RF ZARDEE 300 & L7228, —IIZA
DEZEIERT I LIZ L DR RPWET S Z W5
NTWa., Z07=H, SHTITVDT—AIZBEWVWTAKA
O EBEPO UM, RIPSUGEIIRENTHEZ L
Nhhorz.

6 FEHESERDRE

AR BNT, BEFEOAENEEZ R L. KT,
Only (M, M — 1) Exhaustive Code 2’ FETH 5
2 Ji Exhaustive Code & FEDMREEZ R L7 & T,
AT TVEDPERLU5ETH, BENZRFEHRH O
H LT, MORDMNDHEHNAREL Ao 72,

—HT, RTITRLEKDIZ, (M,q) Exhaustive
Code Tl g > 612BWVWT, SO RLBWRTEHHERE
otz T, SEESMPASHITBVWTHREDK
WS Z 5 Z e REEE EZ oND.

£# 51, 27t Exhaustive Code (2 LT, FAWS
2 fHYI A He 2 BN 5 2 & THENHREINS Z &R
LTW3 [8]. AMEIZEWTSH, =M &LEET
® q 7t Exhaustive Code % 5 ZHH B % F#IN L T,
HOEEEZERTEZ LT, L IWEIESEEI R
BAfELEZ 6N, SHROFETH 5.
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