BRNIBS ARG FEEEFIEESA Vol.12 No.3 18-25 (Dec. 2019)

M D BEEL BE A F N 72
FRIZ K A BESIR O HAGL

W AENT AR AN R Y R0 R R E

Zf{tH 2019F1H30H, BSftH 2019F3H22H,
43R 2019545220

BE AW S S T, BEREZTHLL TOlE ) 2Y, 7=y m2ikd 5 L, #AL L CHED
WHECR>TLE D). ZODIMEROMRIrLEL T L. FMRILLENC, MERMROTE
BV OPRESNTE 2, WERODHETHTI, M TEL7— 713 LCHIDES 28565, HMW
THGERAELEE T 5720, FEFEOT—FI1HEIE LI WE W) BERD - 72, KifFeTld, ZoRE |
T 57212, DHTFED 1 DTS Nested Line Diagram D720 D, RN LB SEELZIRET 5.
KEFE, 7= 5 OHERPSMHEEO D LBEEED 7N — T3 T A2 ET, MAERY M 5. 72, %
AWORMEAEZ A OER L 72 ICAR T E: 2w L CER - 3R 2475 . FEBRTIE, EWwICHEEE0D
LBUENFR L7V —TICHRE N, EWICHERICH 2 BB 7 — T F 5 2 &0 ho 72,
CHICEDET—-FIZBTD, BEEODLEWRE 7V — T LIEMERIITHBTELEEZOND.
T2, RPHECHHICEDTED, 6207 FAF) Y T FEOECEIEIZL, BEICL->TEFNLOF
B BZBLENSH L &R LT,

F—7— 8 EABES, BASUR, BEEHRD®, L, BRI 25 2, MR, Nested

Line Diagram

Simplification of Concept Lattice by Decomposition
using Degree of Attribute Relevance

Yuco Fukavyab !l HavaTo IsHIGURE! ATsuko Muton*® Koicut MorRiYAMA! NOBUHIRO INUZUKAL

Received: January 30, 2019, Revised: March 22, 2019,
Accepted: April 22, 2019

Abstract: Formal concept analysis analyzes data by visualizing a concept lattice. However increasing data
complicates a concept lattice and makes harder to understand data. Because of this, concept lattice reduction
or concept lattice decomposition is needed and some decomposition methods have been proposed. Conven-
tional methods have problem that they are hard to be applied to actual data because decomposable data
is limited and they need expert knowledge. Our research proposes an effective attribute partition method
for a nested line diagram, which is one of decomposition methods. The proposed method decomposes a
concept lattice by dividing attributes into groups of related attributes using data. Furthermore, we conduct
experiments where the method is applied to concept lattices made by sum and product of concept lattices
and evaluate the method. According to experiment results, it is confirmed that independent attributes of
each other are divided into other groups. We consider that attributes will be divided into groups of related
attributes when our method is applied to actual data. Experimental results revealed difference among six
clustering methods used in our method and it is suggested that we need to use their methods properly.

Keywords: formal concept analysis, formal context, concept lattice decomposition, concept lattice reduction,
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Table 1 Example: Formal Context.
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a C
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1 £ 12»oHEBERO Ny K () &2l (H)
Fig. 1 Concept Lattice of Table 1.
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Fig. 2 Example: Nested Line Diagram.
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Fig. 3 Algorithm: Proposed method.
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Fig. 4 Sum of the numbers of concepts.
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Fig. 5 Product of the numbers of concepts.
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Fig. 6 Rate of proper decomposition.
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Table 2 Formal concept partitioned into m1-m4 and m5-mS8.

ml | m2 | m3 | m4d | mb | m6 | m7 | m8
gl X X X X
g2 X X X X
g3 X X X X
g25 X X X X
226 X X X X
g27 X X X X
g49 X X X X
g50 X X X X

OBE&H D Direct Product &5 4. ZiZLY, RETE
PBILOBEEHEZY BT 2 EATEEDHRAET 5.

BESR A T 2R UR Ko = (Ga, Mg, 14) &,
BaW B 2T 2 UK K = (G, Mp,Ig) DAl
Kayp &1 Kaxp OIEAIRIGLLUT 05 (10), (11) &
JICLTHRDB., 22T, Ky & K OFGRES - BHE
HGOIEHTIE RV D LTS,

KA+B=(GAUGB,MAUMB,[AUIB) (10)
Kaxp = (GaUGR, MaU Mg,
IAUIBUGAXMBUGBXMA) (11)

2%, WMeRoOMTIIER 3 O L) AWK, fHid
KADII)BIBRLRCTERENLMAERE 5.

X 7 ZFEBRIIBNT, AEBEEERT 27000 aR s
FORARXRTH L. 4lEF7:, T5 132 20O EDOH
Mo 7% 5 EEEEEEHROM, T 6 132 DOMEHOENS
B HE RS ROMICBWT, DMEEIT- 728 & DR
Thb. OO EEISMH SN gE, Alx221C
DRI TE DO M L e wigs, x 132212
ST A ALV BEUEICOET S Z L ANEYT
H5) BEThHL, T2, TNHEOF—FIIBWT, @Y
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3 WMaHR AL BONMTEINDEA LR
Table 3 FC: Sum of concept lattice A and B.

My | Mp
Ga | Ia 0
GB 0 Ip

®4 BEH AL BOMTERINL LA
Table 4 FC: Product of concept lattice A and B.

My | Mg
Ga Ia X
Gp X Ip

i m2 m3

m2 |1 m3 |1 2
[ ]

mé4 m5 m6

md |1 |2(3 m5 |1 ]2 (3|4 mé |1 [2 (3|4 |5 |6

x
x
x
“|o|la|o|o|e
x

7 FEERTHWBERE 2OEAIIR m1~m6

Fig. 7 Concept lattices used in experiment.

x5 LSRRI T O

Table 5 Decomposition used sum of CL.

RE | RE | P | BEL | ATq | Ta—
m3+m3 X X X X X X
m4+m4 X X A A A X
mb5+mb5 X O O O O A
m6+m6 X O O A A O
m3+mb X O AN AN yAN AN
m2+m6 X O O O O A
CBHES P E S NAUL, LT IC0 2 D OBEEE T

SNhas.
2SO TIE, —HIZBWT, LDrIFA%Y
VTR BOWTO RN TERVIGEENH 7. i
BAEROY A AWVNET EL720, EDBESL MR-
TLFWV, BHEENTRTEHELWEICR /ool E R
SNA. FICCOMSE LM T2 T L CREHEE
0, RIETHFEEDSH T 6.

2B SROME T, MOBE LY oML EE
D% o7z, FRICTLOM SR A 5 FH: & LT
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xR 6 (R BEETRORE T O R
Table 6 Decomposition used product of CL.

BE | wE | vy | wo | 270 [ va—
m2Xm?2 O O @) O 0O O
m3XxXm3 X O O O 0O O
m4 X m4 AN O O A A A
mbXxXmb A A O A A 0O
m6XxXm6 X X @) A % O
m3XxXmb AN yaN O A A o)
mlXxm6 X O O O A A

® 8 (m6xm6)+(m3xmb) DHATD 4 DR L 728k E
Fig. 8 Decomposition (m6xm6)+(m3xm5).

9  (m3+mb5)x (m2+m6) DFETD 3 DIT53F L 78R
Fig. 9 Decomposition (m3+m5)x (m2+m6).

B, RETY +— FEPRHITENT.

T/, AHOBMEROMEEDNS, L) HEMEEHRE
ERC L, I-EFLETHREITo 7.

X 8 TiE, (m6xmb)+(m3xm5) THFH 7T 4
DOMETIREAT - 1B EDORERTH A, ZOBET
&, 79 A% Y I FRIIBWTH LS MRERERD,
TRTCOMEEAI Sz, F72, 2 DOWMEFRIZHH
L7254 T, m6+m3 & m6+mb 120 ENTL W,
(m6xm6) & (m3xmb) D L ) IIIFMEINLhoiz, &
W, BHEZBEROMEBOLAEOKRED L HIZ, ik
D AFEDIT) TR LR T VDL, 2O X ) BEs
bzt EZoN5,

B 9 &, (m3+m5)x (m2+m6) THH N/ EHE 7 + —
FEERAWTHREITo R TH L. ZORRTIE, &
DI FAZ) Y TFECBNTYH, TOBERZHTT 2
CENTELDoTz. T2, VA — FEIBWTIE, Mo
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£ 12H BREHEFEIHEIIT DTNz, HMOFHET
&, W ICEEBDORY DL T ALYV IRERICRY,
A ZDORECEERDIFE-> TLEIMRICR -7, Th
X, MIEFECHMZESRAER L7258, TToMaRD
FAZADOREZNZEND L L, EROLVWENEE S LTE
DHEAPKREL o TCLEIGENDH L. D20,
ERREL Z>TLE Y, JlAOBEROBEMEET /I L
RN TRz EZONS.

6. BhHYIC

ARWFFETI, HEEOHMEE L WA L B 2 F L
RILT L7202, EEOGHIICHTRER, DTHFED 1
DT& 5 Nested Line Diagram D72 @, shH0) % @D
SENEARRE L., ZoFRE, BREFEOL) T
¥ DIEWKIBH 7% , (ERDOTRD L9 27— & Ofilf=
BHMMGBOLEES VT E, MAROHMLEZIT) 2 &
TS5, EBTRE, REFEVHEEOFGWEMEZ LY
M2 e TE, MEROY A X RIEINSCTHI L
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