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Abstract

In this paper, we propose a novel data analysis approach that extracts granules suitable for
various perspectives by introducing scaling level into formal concept analysis in order to control
the level of granularity. Based on our approach, we can extract various granules from the given
data set and constructs granular concept hierarchies based on the relations between the granules.
Therefore, we can classify the given data with respect to the purpose or the intention of user's
viewpoints. And, we developed G-Tool that supports our approach. In order to verify the usefulness
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of our proposed approach and G-Tool,

reported about results of our experiments.

From the experiments’

we have done some experiments for real data set and

results, we can verify our

approach with G-Tool can be useful and suitable for classifying the given data with various scaling

levels.

The traditional formal concept analysis cannot control the level of granularity and can only

classify for a particular perspective. However, our proposed approach can classify the given data

with respect to user’'s purpose or intention

levels.

» Keyword : Granular Computing, Formal

Granular Concept Hierarchy
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J22 : HoE ElOIES{G MW, ),
SS(m) = {S1 S2
I1E3 - 251 =§tER| SCT(m)
begin

V = VU{m}

for i=1 to k

2lgefolzse] Figt

SSite 8L =0,

m’M:n’ 1))
m=mV, B

i i
v=vuM, oW,
end for

k
for each x& M m
E = EU{(m, x¥
end for
fori=2tok
i1 .
for each yEM,l,, X xeM,t,,
E = EU{(x, )k
end for
for end

(st y<ex)

1
for each (z, y) € Im
E = EU{l, 2%
end for
end
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® A F=

Folxl Hlole HlolE S9} AAE
Hile], AHopE EdiZ
SCT(m)) gagiEel ofsl 95" =AY it} EFM kay 'c'ﬂ

2AY 23 EZE ¢

o] 7} #ao] whe} Foi4 o
s,

Partition(S, SCT(m))

/I3 ;- HlolE| EHIO|E S =(G, M, W, I), 2FHL=
gE2| SCT(m)=(m:V, E)

/& . oE|[dE2| &g PS(m)

begin

fori = 0 to SCT(m
for each neV

).depth

w(m,i) = xt(m,i) Uext(n);
end for
PS(m) = PS(m)Ux(m, i);
end for
end

D PPIAFTE 75

e FZAA Q)N F=H JJFE] = Aol &;ng:
e 3 BAE BEUE QANEASTRE FEI = A
AY =3 el o5 BFE 7uxﬂ_4 BRAY PAZ B

2 ATT2E B398k

GCH(PS(m))
/19e « melasel mer PSm = Unlm.i)
i=0..k
[1EY - dAINEAST=E GCH(m) = (V, E)
begin
for i=0 to k=|PS(m)|
V = vU z(m,i);
end for
fori =0 to k
for each x&mn(m, i), yen(m, i+1)(s.t. yEx)
E = EU{(x, v}
end for
end for
end
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I AR} &4 Aole] IAE YERdT: Scale Tables
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(3) Ul Modules : Data Table & Scale Tables
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Data Table & Scale Tables Combination Granular Con.cept Hierarchy UI Modules
View 5 View
Tree View
. N\ J
A Scale Granular
Data Table Scale Tables Combination Partition Concept ritsrril Date
0 Tree Hierarchy Set
User ‘H ‘H
Scale Granular
Data Table Scale Tables Combination Partition Concept C MGl
Handler Handler Tree Extractor Hierarchy oreModules
Constructor Constructor

T2l 4 G-Todl2| O [EliA]
Fig. 4. Architecture of G-Todl
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02 120 i3 ghls
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Scalng!
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Fig. 5. A screenshot of G-Todl
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AEE  Aelgicla”s5 (b)), Granular  Concept
Hierarchy+ A8l 2AY A=dl we} Jg€E vlolHZ R
B Partition Extractor Z&°| 93 HJe|dS FE3la 5
¥ AXRE EUYE  Granular Concept Hierarchy
Constructor & 93 YAPNGASTEE #5319 7t
AlgHgeH 285 (o).

2 Ao|xE, UCI Machine Learning Repository[10]°l]
/09 Car Evaluation Data SetS tiaog E oA
Aoket 7THE Hgsle 1 {848 HES H39] Z29E
ok}

car buying  maint doors persons lug-boot safety
cl vhigh vhigh 2 2 small low
c2 vhigh vhigh 2 2 small med
c3 vhigh vhigh 2 2 small high
c4 vhigh vhigh 2 2 med low
c5 vhigh vhigh 2 2 med med
cb vhigh vhigh 2 2 med high
c? vhigh vhigh 2 2 big low
8 vhigh vhigh 2 2 big med
9 vhigh vhigh 2 2 big high
cl10 vhigh vhigh 2 4 small low
(E=h

c1722 low low Smore more small high
<1723 low low Smore more med low
c1724 low low Smore more med med
cl725 low low Smore  more med high
c1726 low low Smore  more big low
c1727 low low Smore more big med
cl728 low low Smore more big high

T2l 6. XISAH Eot Hlofe] &g
Fig. 6. Car Evaluation Data Set
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buying S1 | expensive cheap .
vhigh % buying
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med X =
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high X ! ( 6
ed X vhigh high  med low
low X Level 2
safety S | _good bad safety
high X
ed N /O\ Level 1
Tow X [ gooa/ \tb)ad ]
safety S2 | high med low ]
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med X high med low
low 2. Level 2

02l 7. 34 “ouying’ 2} "safety“0l| CHet A EOIES2
et 25 =sEz|
Fig. 7. Set of scale tables and Scale Combination
Trees for attributes “buying” and "safety”
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{c879,c1013,¢c1014,¢c1188,¢1190,c1313,¢1725) I

10 0

\ {880, c1189, ¢1312, 1726 } I
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(b) ;

{ safety-high } { safetymed }
2 3 03

I { buying-expensive }
@

G

{510, c534 )

a3 8. AbsAte| JtAD oMM S EME FRE JAPIGHST=E()
Fig. 8. Granular concept hierarchy constructed based on "buying" and "safety" of car(1)
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Fig. 9. Granular concept hierarchy constructed based on "buying" and "safety" of car(2)
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