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On Developing of a tool for association rule
extracting from fuzzy data
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9 (Clustering), £°F 7] (Summarizing), +=2+4 &
2] (Sequential Az F3

pattern  discovery),

)
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2 off o HT My AT

(Association rule discovery)
B §83 HARE FE3= 7
st 7Y & FH T st ZokdlA dE &8
2170 d %A 71 H(FCA : Formal Concept Analysis)<
721 dlolE] Z5-E 2 A (Object)9t 44 (Attribute) &
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Agsta, 29 JMEE Atold A estg #AE ot
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2 A E, FolH ofuiEs gt X dolgo 5%
gul Q= AEE FEst F2E HA NEE Akelel
A#AAE  FHotetrl A HAXMNEEA7IH (Fuzzy
Formal Concept Analysis)Z} 913 F 2% (Association rule)
< At
2.1 HX[7JlH 2AM7|H

AN A 7R 4] A = A=
H(oiw AA7F 2= 43 OHﬂﬂZﬂf] ol g A
E5)E OS2 Fuzzy contextE Ab-&3le] 3 do]H
Hol &2 Aot
[ 9 1] Fuzzy context K = (G, M, I= ¢ (GxM))= A A
59 A G 459 AF M, 283 G MAkel 9
HAE YEd = 2 FAE 9, (g, mE [+ 03 14}
ol AHE (g, mE Z=thm

¥l 47H«] AAEL 40 SHEZ FAAE Fuzzy
context®| oot} A dlo]E o ARt H AN E A7
Hs X8t sl A #(Threshold)& A%
H, A& TE 7Ie2o2 g4 del"E st 1t
23l © Fuzzy contextE =% ¥ < o} %2
oAl dAF TE 0622 ’é@ﬂoﬂ ey Fuzzy
context©] t}.

mz

<3# 1> Fuzzy context

Attributes
a b c d
Objects
ol 1.0 0.0 0.4 0.0
02 0.5 1.0 0.6 1.0
03 0.9 0.6 0.1 0.9
o4 0.3 1.0 0.8 0.7

<3 2> AR T = 0.6°] 93] ZE]F ¥ Fuzzy context

Attributes
a b c d
Objects
ol 1.0 - - -
02 - 1.0 0.6 1.0
03 0.9 0.6 - 0.9
o4 - 1.0 0.8 0.7

[ 2] 9919 Fuzzy context K = (G, M, I= ¢ (GxM))
o} QA Tel wisted, AcG, BEMY ul, FEB) =

A B = FI(A)E T=E3hs (o(A), BE #A7g ot
g &, FI(A) = {meM | VgeA : ylg, m=T},
FEB) = {g€G | VmEB : ulg, m)=T). E3, 7 A

g€ o)l Tla  He =ML M) oy

=, opes AA g9k £4 mAteld A& T HAGS
vetdith wkek B = {} g BE gEAd tiF 4, = 1
ojty, H¥2ZFEEH FEH EE AAMEES ®3¥% 2T
(T=06). d& £, 824 thalA, A = {03}°]3L, B = {a,
b, d}¢ @, FI(03) = {a b, dielx, FE({a, b, d}) {03}
olm=2 ({03}, {a, b, d)& «‘17(]7]1%‘0]‘:}. &, u(03, a) =
09015, (03, b) = 06013, (03, d) = 090122, Lo
= 0.601th. webA, ({03(0.6)}, {a, b, dhet 2ol 3 ATt
Fuzzy context K2HH FE8 E< AXMEE Alol
e tad 22 - sk 7hdE # A (Super-sub concept
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<E 3> @204 FEH FHAU

ID Extension Intension
C1 {01(1.0), 02(1.0), 03(1.0), 04(1.0)} {}

Cc2 {01(1.0), 03(0.9)} {a}

C3 {02(1.0), 03(0.6), 04(0.7)} {b, d}
c4 {03(0.6)} {a, b, d}
C5 {02(0.6), 04(0.7)} {b, c, d}
Cc6 {1} {a, b, ¢, d}

relation) 7} & A gk
[49) 3] 9ele] AAMY Cl=((AD, Bl), C2=(o(A2),
B2)oll wizte], & - skiiEd A (o(AD, B <(p(A2),
B2)= w53 o] A9 #Hrh
(o (A1) B <(¢(A2), B2)o ¢ (Al ¢ (A2)(<B12B2).1
H2ME C2 = ({02(1.0), 03(0.6), 04(0.7)}, {b, d})<} C4
= ({03(0.6)}, {a, b, dhel tialA, {03(0.6)}={02(1.0),
03(0.6), 04(0. 1)} =Ha, b, di=2{b, dholE2Z, C3E C49] %
9703 (Super Concept)ol™, C4 < C33} o] F&AIIT}.
A9 Fuzzy context Kol tidt H2|7/ld A B(K)+=
Kol i3k dAlg T KEFH F&58 2E HAMEE
I aE ARole] A SR A EA o 271 2ol
EdH

o

F

(28 1) ¥2d| uig FAA MG AR}

31X17Huﬁx}—t‘ AREN JaE2 454, 4 4A

2 HAMEE d&sta, 4 AHdE 2/ dolEs
(Extenswnﬂr Intension)o] 77} sheta dehel] A H T
ZF AAMNEE AolE Adste HAES AMEE Aleld
-SRI B ATE VER T
22 A3 w3

A 5+ (Association rule) F
E2, 0y vt vxd A
sale system)2FRE FHE &ZFo AE I HARE
3, FFE Y FA 9 BAE At o
Agk Soll &838Fax 1993d Agrawal Sol 93 At

=

H.]]IEI

14
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ATB]L FE5E d99 737 A-BE “AE AT AZE 79
she nAe, AE g BE 7Fdste Ao o ea
AT HAMNEEAVE Ve A% +F FE2E 9
af, A% TAS oS 2ol A 4

(79 4] Fe1% Fuzzy context K = (G, M, I= ¢ (G*M))
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([ Fuzzy ) Fuzzy [ Fuzy [ )
g ] Context Concept Lattice A;:;ccit:vn UI Modules
\ View ) { View J{ View J L )
> > > >
1t
n (Fuzzy Context ) . ;::cz:;ts (Fuzzy Lattice AssoRZilaetiun
Internal Data
“ ] a C@ 3/0) Q_}R Models
user Oooj L VAN J
&%}[ cf::\zt?xt ] c:':::?::t ] Fé':ztl;:::::f] Assgzllaetmn] Core Modules
Handler Extractor Extractor
(1% 2) FECA-Wizard®] o}7]=] %]
o] deje] F &4 Q, ReMol, |FE(QUR)|/|G|>minsup oS3 Zr)
9} [FE(QUR)I/IFE(Q)|>minconfE W=dtE 24 $ Q& R (1) Core Modules
3 dAxgc ga s, QHRm-msupymmconfi ®7)%}h o - Fuzzy Context Handler: ¢ ® A HoHE Hol&
minsup, minconf&[0, 1].1 FEjel Fuzzy context® E @3 EEZA, E43t24
Aol 4elx  AFH  [FEQURIIGI#  [FEQU st Aol webs AAIRES HAAste dHeolHE HEH
RI/IFEQ)=, 44 4% 13 QR A A % (support) 2t e F Ut
gA % (confidence)2tl F-Et}. 53] minsup(Minimum - Fuzzy Concept Extractor : 917 fuzzy context@5-€
Support : H 24 A A %)2 minconf(Minimum Confidence : HA g 2 25 Alolo] BAE FEF= EEO|
Hax Fm)= AT Q7F R 2= A#AAE vigt B = - Fuzzy Lattice Constructor : F&% A NdE3 1
X719 F32E < A7 g(Threshold)ol v}, WA minsup = ol sk #AE etetd AAMNEAAE
= Q¢ RAFolel %Zﬂé}l& A AA AAE T Aol st REolth
Aul &= AA AlololA A@E Aol o] F Hgt 1+ - Association Rule Extractor : % Fuzzy context$}
o ARAAE AT AAT ] H3 B A gkoltt 2Ela Fuzzy lattices EWl®, £45 Abolol Ha AAx=g F
minconfE Q#tE £AES Zte A F Hol= drty H 2 RS BEeeE AF 3 E FESe EEolth
= AA7E Rolgte £4 9A 7Hd o, Q& R <A@ (2) Internal Data Models
Aol dtkar Fdekst AR thdt A A ghol ). - Fuzzy Context : Fo]x ZHWelo2RE At £AHE
dE 59, %29 Fuzzy contextol A, Q={b, d}, R={c} S FZ35}9] cross table S 2 A A A9 &4 A
o2} &}3, minsup = 05, minconf = 05°]g 3}H, ole] #AE G Aol [0, 11410l AFEE F A S
[FE({b, ¢, dDI/IGI = Ho204}|/14] = 2/4 =0.5>minsup, - Fuzzy Concepts : A &4, A&E2 F49H, &
[FE({b, ¢, dDI/IFE{b, dDI = Ho2, od}/l{02, 03, od}| = B &S e AAEY FYagHeln, HA el 13
2/3 = 0.667>minconf °|= 2 Q—R Z, 50%°]2] A ] He A5 A 4 Aol ASE T HAge
Tof 50%0149] FAEgA (b, d—{cle dHdrta & e H T
T Atk ol o] A#rE (b, d—lcte ‘FA b cE - Fuzzy Lattice : 559 HA NIE Aol 4 -39l
k= AA F 66% ool A cE HE AFES HolH, HAE Fotete] FEFH Nd AR ol
ol g2 AAl A F 50% olie] AAMZEE - Association Rule @ f847 A4S Wdste] SAE
Z "Joh e AT & dvk A3 73E F minsup = 0, Abolell #8353 AuAGdH ddaAE Fopdrt
minconf = 191 A$ FE2HE A 73S FoAA (3) UI Modules
(Implication)o] 2} dto}, stejdA = ‘&4 A3 Q8 % - Fuzzy Context View : ¥48¥ ¥ % ©lolEHZ Fuzzy
= AAHEL vt £4 Fgg RE zZtev'ds B o Context HandlerE #-&3le] Ab&A}o] Al Fuzzy Context
A% BAE YERAT el 2 yebd (™39 (a)). T3, Fuzzy context A
3. X+ H A EEE N Bl e o
B A AE, o Ao AU HIES EfE, HA N - Fuzzy Concept View : Fuzzy Concept Extractorel 4]
EA7IHE ALyl A8 AgE FFCA-Wizard(Fuzzy FEE RE dE dd ARE ARSI A 233 2
Formal Concept Wizard)E& Z7lgtch m=3k A4 dlol & FHE HoErh (™39 (b).

o FFCA—WizardE /\}—33}04 HAANGZ 7S 483

o A F2S FET Ao viEiA A3
FFCA*WizardJ AA ol7lE A= 2929 o] 3AF
T2E FAEY gon, 4 AlFe REE U3 Ay
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- Fuzzy Lattice View : Fuzzy Lattice Constructorel <]
3 AGE AAMNEARE 7HA ks (2”39 (o).

- Association Rule View =% Association Rule®s
o E YJelE AAw=e g ARE XE3sto] 7}"]

L o==
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s[® [kl 2] =

G | (a) Fuzzy Context View 1[Fza soncont — ) Fuzzy Concept View, __ \i

uni (sea urchin | tako (actopus) |aka-gal (ark sh..| shako (squillz) | _ika (squidy |«
0 1 | {p_3791(1.0), n_2810(1.0), p_263501.0%, p_1811L.. {shako (souillz)}

5 7 {n_37910(1.0), p_2810(1.0), p_1811(0.8), p_a01(1 Juni (sea urchin, shako (snuilla)}
{R_2635(0.6), p_3407(0.8), p_1645(0.6)} {tako (octopus), aka-gal (ark shell), shako (souilla...
{uni (sea urching, tako (ociopus), aka-gal (ark shel
{p_a787(0.8), p_2810(1.0), p_263500.8), p_1611(.. {aka-gal (ark shell), shako (30uilla)
{p_3797(0.6), p_2810(1.0), p_1811(0.8), p_a01(1___|{uni (5ea urchin, aka-gal (ark shell, shako (squill_ ||
{p_2635(0.6), p_3407(0.8), p_1645(0.6), p_2861(.. {ehako (squilla), ika (5guid)}

p_2961(1.0, p_363600.8)} Juni (sea urchin, shako (snuilla), ika (n0ic)}

p_37ai 1 04 08 1
p_2610 7 04 1 1
p_2635 [ 1 08 1 06
p_1811 [ 04 1 1
p_3407 0
p_1645 [} 06 1 06 1
1
7

W

c
3

]

p_801
p_2981

E

Fuzzy concept latti ‘I Query-anchored Association Graph | Query-anchored Association Tree

Zoom: |100% : Rnlale: O [v]intent [ |Extent [ ]simplified label souilla)|  Send query Zoom: |100% |~ Summrl' 0 | Confidence: [0 | %
: (& 2 d 3

Attribute list

uni (sea urchiny T aeam

5 tako {octopus)
P =

} } [ aka-gai {ark shell)

‘ { tako (octopus), aka-gai ark shell), shako (squilla), ika (squid) } ‘

3
& ‘ shako (squilla)

| { uni (sea urchin), shako (squilla), ika (squid) } ‘ ‘ {um(sea urchin), aka-gai (ark shell), shako (squilla) } ||
] 5

4 [ ika (squid)
@ Query node

@» Conceptnode <> Association node - = -
= Intention }:mn)‘lakn (n:mpus),aka-ga\(a\msnall)‘snakn (squilla), ika (squid) } | | = (support, Cmmeme;d Association Rule View
@ =
[« Il v
S —

(1% 3) FFCA-Wizard 2 33pA

332329 (d)). |3l HAHS 838t Fuzzy LatticeE® T3t omH,
FFCA-Wizard®] #&43 7Feds AEsH7 98, A FHEE FESAT
500078 ¢ S HA7F 10070 9] A ol tidk Ada=s A A3 ARE EYE $HAE T TELE Mise
A A AEZA H o] H (http://www.kamishima.net/sushi) & 2AE FE E F S Bk oy o AR M3 e
oz As Arstdth 1939 (a)= 50009 ¢ A A g AFgAR 5= FRE FAT F Uk
TSHEAEe] M AzEe 579 2AE M Folshe w3 54 2AES d3ste SHAEC AL AAEY
109 ] Seatel gk deolH2H, SHATL Zh2be] 24 4 s wFshe W WA dEshs A B
E o= Ax FolateAdd #HI A5 ARE XA 7h e e 2AES FEH 2 5 A
Fuzzy contexteltt. d& £, S9A p 2635 ikas BoAFo A JidtE FFCA-WizardE A8t Z A,
60%(H 5 206)8% Hdsgrt Aswrt @ dolHE Folx AA "HolHE Moz Fx3 & 4 gla, b
AAS7] Y8 AdAZ TE 052 ARt FEHY & F olelo] A& Hotete] FEE o5 ¢ vt 3 F
87Mel HAMIES FE3F9] Fuzzy Lattices T3 SH AATHES ENE v =F AP ArgdA &g
THL#39 ()FF). 48 £, C62 3/Me A uni, = 2AE FHE & ¢ oy, gEd ok FH A
aka-gai, shakoE 592 $HA F p_37913% p_1811°] ol &dg8g 4 ) &FF AFIAAZA, =g diS
80%°]’d A s star, p 2810, p 901, p_117 100% =3+ Z3tste] g3 daE S FE35H7] 9% 71e S F7F
S yvetdE #AAAEl . 2d-39 (dDe Hi: AA= e dAeld, g deolyet o] fuiRs TS ¥3hste
20%9t Hix FNE 20%E I dATHS FEI) Fol tlolelE Asly] ¥18]l FFCA-Wizarde A%< &
o aelz2 F 3 Aoty 24 uni®t shakos Az 3= & A g o)t
SHAE T 71.4% o]Ao] ~A aka-gaiZ HEO}E 7 & ZHnEs
S Kol ol#3 G HA $HA T 5 ol & [11 T. Pang-Ning, Steinbach, Michael, Kumar, Vipin, Data
G2 2EEY #AFAT =3 ~A] uniet Shakoe RS Mining, Addison-Wesley, 2005.
LA E = 286% o]Ato] ~A ikas Azd= AIgYS [21 B. Ganter, R. Wille, Formal Concept Analysis:
noln, olgd AAS HAA SHA F 2% o] Sut Mathematical Foundations, Springer, 1999.
Auny BEg Erwl]dPI{B.igiioc)vgs/?:éhl;tlzszgﬂfgeér?ge%lty. Basic Concepts, Techniques
4. A= [4] T. T. Quan, S. C. Hui and T. H. Cao, “A Fuzzy
H =FoMe= HAAEYE L3 dolHEREY 9 FCA-based Approach to Conceptual Clustering for Automatic
A 483 AWNE Z2Z3 1 IS5 Alole AW HAAES Generation of Concept Hierarchy on Uncertainty Data”, in
stetals] glal, HAAGEA T ARFAL pohehm,  Proc CLA pp. 1712, 2004
o2 MUty Y =TS ptatdry. wmE B ATz [5] A. Rakesh, S. Ramakrishnan, “Fast algorithms for mining
go] AeAe AEsre A HAAARZD ToHE A association rules”, The VLDB confersence, pp.487-499, 1994.
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