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1 FINHE

n BREIZES X AQAS X5 /) 1. Pearl and A.Crolotte [3]
n |BEHRAER A

- [JL=F=7T)L(Flexible)] ,

- [ TS X5« w7 (Elastic) ]
s SAFTAL (BL—RAT) FHBEETIV[4]

n EASEHI[3]

[ABH3T]
m XIER : [2M8/3EHIB2R (C K DZAEF B RTRE ]
- ECOC (Error Correcting Output Codes) [1]
n DERODERP ZR/IMET B ENENTIIIR.
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No— BRATEHMEESIL[3][4]

1EkiEtvEm : L— bERZ L=R (D) (A.1)
SATLAFHMBEESTIL: I=r(d; G) (A.2)
L,():L—bk, (@FEIXN)
D,d):E, (MH8EZ%ME)
G: ZATLDRIRE
(1) Flexible (2) Elastic (3) Effective Elastic
b rid G)d'given

.-+ non-effective elastic
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(4) Trivial Elastic (5) Marginal Elastic

! d(0)
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(a) Bus (b) Ring (c) Star
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(a) Bus, (b) Ring : Elastic (c) Star : Trivial Elastic

[
1

H. Inazumi, M. Kochiya, and S. Hirasawa, “On the trade-offs between the file redundancy and the
communication costs in distributed database systems,” IEEE Trans. SMC, vol. SMC-19, no. 1,
pp.108—112, Jan. 1989.
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BiMERER | SATLFMMESIL | ZEDFES T A
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B (n)
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2. Exhaustive 18 &iE#EExhaustive 55

5382 (code word table): w=[w,], i=1.2,...M, j=12,...N

M ATV ([F5EE)
N: #hlaE (FFs&K)

Y nanl ==

[WIJZ] 1= 5o
FRA.2. [FEEBROH (M=4, N=4)
(a) 2{E one vs. the rest J& (b) 31E one vs. one ’&
di | d2 | d3 | ds di | do | d3 | ds

C1 | 0 0 0 C1 | g & 0
co | 0] 1T 00 co | 0 | 1T | * | =
C3 0 0 1 0 C3 8 0 1 8
Cca 0 0 0 ] Cc4 0 |

0, &l

w l-j={ * don’t care
1, 1EHl
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2{BExhaustive =ML

(53] M =4
0 (0|0 O 010 1|1 11111
0 (0|0 O 1)1 010 1111
! 0|0 (1]1 0|1 0|1 0|0 (1]1
0|10 |1 110 110 0|1 (0|1

ETOMEY RDIIRT ML d, (=1,2,-+, 2M) ZERRL, TDHMNS
@ facEELDER<.
@ D&, £1 (Fz(F£0) DIIXRT NLZEDRL.

N=2M-1—] (A.3)
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[$514] 2{E & 3fEDEXhaustive F55 (M =4)

&A.3. 2fE Exhaustive ff 5 (M=4. N __ =7)

di|dy|ds|dy|d;s|ds|dy
11

C1
C2
C3
Cyq

—| —_ | =
o | = =
—t| | | —
| = =] =

0
1
0

e ) ) B
—_— oD

x1. 3{EExhaustive {5 (M=4. N, =25)

dy|dy|d3|dy|ds|dg|d7| ds|dg|dio|di1|dio|di3|dis|di5|dis|di7|dig|dio | dao|da|da|doz|day|dos
el |1 |22 (120|000 |0[0(0|0(0]+| 2|11 %x|*|=
o000 [0[T {1102 [ 10|11 |x|{*x|[x]|0[0[0)O0]x*x]|x]1]1]=x
s|fO|O0 |12 [2[{0{O0O22]0[ 1 |x|*x]|*«|[0]1[1]0[1[1])x[0]|=x]O0]=]1
c|O[T(O[T[O[2[O0Ofx|*|x {1 0 [1T]1T]O0[1T]1T]O0(1|=x|*x]|0[x]0]0
2 ¢ Ny = 2M 71— 1, (1)
M—2

mmm=Z<M)W+MU (2)

M —a
a=0 ‘ I a



efEExhaustive = MERk & M4EEE T

(1) j@#EExhaustivefi=
M 5EZ5NEES
N, <N=N,__ (A.4)
E1RD K DIRFEMEEXhaustiveff 5 &8k 9 S. ZZC, N, =[log, M]E LU,
P, =S(N_.,M)CTdhD.

e,max

(2) ExhaustivefF 2 D2M-1-1EDFIRT NULHSS A AL (MEHIFIZEE)
NEZEZIRL, EDRFDODFERDHERP Z3KDD. T, RANZEBRIIIC
KebB.

P,=S(N, M) (A.5)

(3) > RFT L (bL—RAD) FHEREZRE, n=N/N_,,, p,= PP,  EIERELT
R TE5EA5ND.
Pe=s(n M) (3)
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3. =R

3.1 Ei&>—%
RA2. ROFIY—U7—4 (201555555 E([5])

Benchmark data (2015 Yomiuri Shimbun article) Specification
Number of Categories 10
Word feature extraction by | Morphological analysis of documents
feature vector (dimension) | (7,432 words)
Category(number of data) | Politics (23,719); Economy (19.490);
Local (16.414); Sports (30,495); Cul-
ture (15,127); Life (10,747); Crime case
(24,545); Science (2,369); International
(1,667); Imperial family (257)
Experiment Data (data extracted and used) Specification
Categories (number of | Politics, Economy, Sports, Local, Cul-
categories) ture, Life, Crime Case, Science (8)
Total number of experi- | 12,000
mental data
Number of training data / | 1,350 (10,800 in total)
category
Number of test data / cat- | 150 (1,200 in total)
egory
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XA.2. 3EECOCICHITDIFESERNEFEIDFERDWERP,D
N — RA TR (M=4)



WASEDA University

M= M=
s —s—il)
a8 - 5(1)
“*-6(B) = 6()
-o- T(B) = 7(T)
B:Bmary  T:Tienary

0 0.2 0.4 0.6 0.8 |
1)
1 FEIAMEE n &ERDOLBILEIE pe DML — KA
TR (NFTA—X : VAT LDOHEE M) .
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0.6

0.3

=
i

Fig. 4. Relationship between scale of system M and investment cost

Pe = Pe =
-*-0.7(B) = 0.7(T)
~*-0.6(B) — 0.6(T)
~*=-05B) = 05(T)
-*- 04(B) - 04 (T)

B:Binary T:Ternary

by ternary ECOC using Benchmark Data [17].
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[ZER1] FAMEDLEE [52ER2] M ELGDHLEE [525&3] FHMNERLGLHLEE
w,=1.0 DIHE @D w1, ~0.0,£L1-1B& @ 1,2.0,£LT-13E
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|
M= M=
o ~*-4(B) = 4 (1)
== 6(B) ——6(I)
B:Bmary T:Ternary
Q0.7
0.6
0.5
0.4
0 0.2 0.4 0.6 0.8 |
1
Fig. 5. Trade-off relationship between investment cost n and performance
de gra(lalmn pe With scale of system M by ternary ECOC for p; = 1(2 =

1,2,--- , M), and oi; = 0.25,035 = 0(i # 7).
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4. BREDIV

M=456TIZXL, 1 &Y blL—RNAT7HEED S
1. £T® ECOC % Flexible TH» 5.
2. XNz MIZHNU, 3{fEECOC @ /7248 ECOC
£ 0, More Flexible THh 5.
3. n=1DitiA%kRE, 2{H ECOC & 3{fE ECOC &%
\Z Elastic & 5.
4. 2B ECOC & 38 ECOC & % (Z Effective Elastic T
H 5 (GEHIL [6] Z8R) .
PlEX b ECOC IR AT LOERL LT, FIiC
MMPRELRBLELEFLWVHEEZF->THD, &5
IR EEMIZ MR 3 A ED B 5.



