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Application of k—-means Clustering for Association
Rule Using Measure of Association
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Abstract

An association rule mining finds the relation among each items in
massive volume database. In generating association rules, the researcher
specifies the measurements randomly such as support, confidence and lift,
and produces the rules. The rule is not produced if it is not suitable to
the one any condition which is given value. For example, in case of a
little small one than the value which a confidence value is specified but a
support and lift's value is very high, this rule is meaningful rule. But
association rule mining can not produce the meaningful rules in this case
because it is not suitable to a given condition. Consequently, we creat
insignificant error which is not selected to the meaningful rules. In this
paper, we suggest clustering technique to association rule measures for
finding effective association rules using measure of association.

keywords: Clustering; Coefficent of contingency; Confidence; K-means
clustering; Lift, Support.
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o} A AL R

F Ae 9 JdE nFARE o7 34 HAh
ool oln] &eA Y rUdd A

XOP
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[e]

A
HIEERE ofyet de] oistA XstAY gA =9
FA2EY Froly izl st HA st s A<l
AHF z”“ﬂ%‘ﬂ tl o] g ujo] g Aol SFskA HAd.  de]Erte] Y (data
mining)o] gk ol gt Wt <Fo] doly FoA HA =HuA] fe &g AR
(information)& Ztoldl&= HA S Lsted, 42 21%53 ¥ d)&3Fst Ho 7t
HAFH Alz=dle] Eg o o]t #]ie] 7hsetAl H AL

A#AA T # (association rule) dlo]EHuto] oA AL&sh= o8] 7[HE T v
olw, tj-&& dlolyuo] oA 7} s ko] AAALE Folge VHoRE T EFH
kel BAE W] FAEFoEA F Ul o] F&EY FHAAZS EASA F7I
o]l Aol A wo] &85 9k

AH#A 22 Agrawal 5(1993) 93] A& AVlE o] %, @2 AE o A
TEH 3 dth(Agrawal 5(1994), Cheung 5(1996), Park %(1995), Sergey %(1997),
Toivonen(1996), Saygin 5(2002) %). =3 AdA FF =V dAF=2+= 93343
%33 (20062, 2006b)& A L_/Fg o] 3 oluhA e wd @ AN woeo] ukA
S Hste] ARG TAHS ol &stH, =FA T vk F(2006) ”ﬂod H7l= deoly
A A A S o] &3k

dnbA o7 7} ko] AHAd S WSt AR OR & e 11 ol F5E A
o]9] A A (support), A Z EZ(confidence), FHE(if)E HlEoZ FHA JHE =
Ao, i oz ARA 3 A Al AAE, AFE PR goz S A
et . olwf AAE AL FHEL e AT Aoz A o]
= gk grolgt: AAgH el wA A Kb qrF o] AAEA ZeTh ol Al 7HA

A% g ARAA delg A

or

ABY F= F ol F AU S #S AAdE HEG AIs] :ou, s
dBd F=9 ol X]HH Ry =3 X vAE As arFRe] AHA Fet
£ 5o HAAAEE 10, AR EE 80, FHEE 12 AAs Add FHS A
e A% oluw ﬁzq o 74 zc4 Azt Ao7b HaAAE7E 20, H A2 E=7F
79, FFE7F 152 vgttha ZHASHAE, o] e (A E HAAFE7F 800 HA K
stz ou] Q= grHem o] HA gerh 2y Aol gt H S AAEe;
=7F v Al AlEEs A ARERTGE vou i XolE Holal A ot
onl = grHelgtar & 4 9l

ofe & m=EolA AR 7]—r°ﬂ ofs) AAE rHS TR FoerA, Ve A
W arFRe A FHE = gle v de ES Edee e AAstas g
oo ddd arFe ZAst A AAE, AFE, FFE R o} duH F= F
shubl A (coefficent of contingency)E ©]-&3te] FAA = Folgt #59
g oliE elerle I

ol 2do M= olEA iAol ekl Ywska 3”01]*1‘* g Wetel st
of 71wy, 4do A Aal Az g 48 At s ﬂ’\] ¥, 5dAM AdEs uF
LA Bk

2. o1 &4 w7
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2 HiMe= =aolA ARES 7 AFA 73, BEAS, B4 (clustering
analysis)ol dlste] 7]<3stx; sk}

2.1 A#A 73

Auy FHE s Adu Adel £FHe] Ut Folge FEE FFL 3%
oFsj M 45 BAYS WARE Aoz §F dolgulolse] EASE FE w
WS Fohe AYe BHTH 549 ofolw AWeIA 5 otolwle] Adst ¥

b
st oE 54 ofolyl 3t E5A ofoldle Ayt HAstE A4S A4
(association)e] &l slal o] # e dAJS wAstazl s A4S deolgrteld 7
ol AA EA(association analysis) E=E QWA 72 HA 224 (association rule
analysis)el2tal gtt}, wiA” o= o] FAlo] Fujg FulFUE AT EoEH
AE = FEEY] BAE THIAY FASC= onddlA AFulY A (market
basket analysis)e]&ta. 3lt}.

ARG FARS Frrete Vleode AALE, AFE FAE To| Ik AAEE F
5 J% A9k &5 JUE B7F Al A= Ao vE&S v, thg i 2ol
EIRC=

i

mn‘.
Ol

o{-ﬂo

S(A=B) = P(ANB)*100 (2.1)

A== a5 A AV 238 A v& T &5 1A A9k &5 HE B 54
of £3H A nu&L vy, 3 o] AHoHr

C(A=B) = P(B| A)x100 (2.2)

L(A=B) = ~P(B (2.3)

AEAN FES 2E F HUFEY AudAe FRAFEA AT & ded
3], LR F HFEY] FRAAE JdAY SEea FET Y Sxol=
ol A Awer AR AFE, FAE By ol REASF T oY A FETL
At BEAGFE BERAA F WY FAAAE AHEE SERA o|BHoRE
03 1 Abolo] & AN F WG $hdgh das zhev e 34 19 @S 224
= BTt 28A5 Pz ooty A ol FoHy
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0<P<y % (2.5)

rot I

4] e 1y HE ggow stu gom, 21 9 72, 1eln
dolgel RE Fol talAE ok AAe FA @tk wA dolHE 7ol f4l
WA 20 Folrt CEER
=

A7 Helth, oo A=A, FA4
A8 H

A S-S AMAY 54 g FAZXES AR tste] SAHsA =,
28 det A (Euclidean distance), F&2tj¢t A #F A (squared Euclidean
distance), wF&el=u]~ Ay (Mahalanobis distance), W Z$-2~7] A8 (Minkowski
distance) & Ul 7Fx] W2lo] o, o]F 7P Wol AMEEHE FEE UL Ade o

&o] A3} g,

dij:\/ (Xi_Xj) ’(Xi_Xj) (2.6)

TR o= ASAQ WHI vAZHA ol . AFA W= F
o A2 (single linkage method), &7 <14 % (complete linkage method), B <1
H(average linkage method), &4 <72 (centroid linkage method), T4
(median linkage method), 2#] 21 Warde] WX So] i v AZH ¥ =
TN, ASH N, dEd o Y, ag=d o ¥

=]
=]
W oSl loew ki AT el JHE el ARSH AL gtk

2 A9y 7He A8 A3 FRe 750 YA B olgs 4
A FHE FolA AAR 8% 7L AU Bast dov, wdw A4 At =
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A gksk At

=

BB A ANGE Any AE@ dF TYHE AAFI B4 7]
H A wHoR Awy THE <E 1 1
7]
o
AR

i3 FE% A3 AAE | A EHE | FdE
1 Aol 7] FALAE = REO|F ke = 1% o]3} 24.56 | 7048 | 1.09
5 X9 EoF A0 A% - wEola) EEEE 2456 | 70.76 | 1.08
3 | NEg Adr dHodE = BEo]S ste = 1% o|3} 2456 | 8029 | 1.12
4 A9 2335 FH2PE = HE|) ste = aFe|3) 2456 | 7862 | 1.07
5 Ao otF AP E = BEFo|3) g8 = aFel3) 2456 | 77.11 | 1.04
6 | A9 sk FHEE = HEe|F) gte = aFel3) 2456 | 84.28 | 1.08
7 | A9 A5 E $H2AE = BEelE | FRA AFAS = RS olst | 3499 | 7176 | 1.00
8 | A9e] a4 E #HAE = BEe| | FRA AFAT = THF olst | 3499 | 78.10 | 1.00
9 FHA A = soF ZAAY = A7) T, FAAY | 4244 | 7533 | 118
10 | A99 A= FHAdE = B3 Al = 34 54.61 | 71.26 | 1.00
11 [A99 233F $HPE = BFols} A4 = dAd 54.61 | 72.88 | 1.00
12 | A9l oF A AR = HFols) Al = 34 54.61 | 73.83 | 1.00
13 | AYe v7] P e9E = Heold | ZAAY = A7 4, FAAY | 6863 | 7202 | 111
14 | A9 EF YL = Heold | ZAAY = A7} 4, F/A9 | 6863 | 71.84 | 1.09
15 | A99 s 349 %E = BHEola | AAY = A7h Y, FAAY | 6863 | 79.65 | 111
16 [A199 A2XF $HAE = RFolat| BAAY = A7F Y, FAAY | 6863 | 8021 | 1.09
17 | A9 o3 49k = HEola | 2AAY = A7 Y, FAAY | 6863 | 7952 | 1.07
18 | A998 str= AL AE = HEola | AAY = 47 Y, FAAY | 6863 | 8296 | 1.07
19 | A9 A+E F4LAE = HEo|3} Aq = MR 94.63 | 71.78 | 1.00
20 [A9e] 2335 FAPE = HEo|F) A4 = AT 94.63 | 73.01 | 1.00
21 | A9 ofF #H YR = BEold} A4 = 7Hg 94.63 | 7359 | 1.00
22 | A9 sk A Pr = HEold) A = HEFE 94.63 | 77.60 | 1.00
<E 1>olA mE whe o] AR AxAAE, HaAH%, FAEE Lo A
g e QAT A F 2709 FHol AU B w=EAAN AL AuA
Zrd g3 THaE A et B A9y FHo mEHRS o] 93 7]
THE obF AL @ ARAAEES 1, ARNHEE 10, FHES 12 1459
AAYE AdE <3 3>oA BiE uke} o] F 38709 JrF o] AAHAL <& 3>
A ARE grFR dE] AAE, AFEE, FHEE R oR AT SRS AA
dach kg TARNS FH £E 2004 1042 AAsgon, 2 FPe A3
2 masde W, wHe F7h 39 W wHel 4o WaaA TREAT. e
471 39 we) ki el dve <E 2>9 2
<E 2>E AHEY AAR G AEE g FAE fo] =2 LS oy 2, 2F
31M, A 1& ¥4 2, ¥R 30l vate] Audoz e RG] e go
v o g 2P w3 20 4 30w AR
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<® 2> 249 $7} 39 W k@ FREA e A
& AL e 4 2 4 3
A A & 88.46 66.62 35.35
R 56.69 76.15 66.22
A 1.01 1.10 1.05
A5 0.02 0.21 0.04
T 1170 871 1970
<GE 3> B AdA e = Ay
Tt 2 F33k w85k AAZ | A= | G | BEA S
1 A 273 = FeF AT = FX9 19.75 | 66.98 | 1.05 0.03
2 7N A% v W = A5 & = uZolst 2456 | 4161 | 1.19 0.08
3 | QBAEY Mux WL = 1Eo)s) & = uZFolst 2456 | 43.40 | 1.04 0.02
4 A9e] g7] FHLAE = HF o3 & = uZFolst 2456 | 70.48 | 1.09 0.07
5 AHe] B Y% = HEo|5} e = pFola} 2456 | 70.76 | 1.08 0.06
6 | A9 HFE IHPE = HEolst & = uZFolst 2456 | 80.29 | 1.12 0.11
7 A9 29E FHLYUE = BiEels) 312 = uFol3} 2456 | 7862 | 1.07 0.07
8 A 9] o AL A% = B0} g = uFola} 2456 | 7711 | 1.04 0.04
9 299 % QA% = BEolE she] = uFold} 2456 | 84.28 | 1.08 0.09
10 R0 117w Y = ASEs | T ABEIAE = FRF ol | 3499 | 3815 | 1.09 0.05
11 7NQle] A% el HhE = 52 ZAW@ = A7} B9, FAX9 | 6863 | 37.17 | 1.07 0.07
12 7N21e] A7 e v = A52E Ay = 7T 94.63 | 3493 | 1.00 0.02
13 A9e] t7] FHLYE = BHBolst | FHA AIAE = TRF% olsk | 3499 | 64.16 | 1.00 0.01
14 | A¥e] 4T IHE = BEolst | A AEAIS = TS olsh | 3499 | 71.76 | 1.00 0.01
15 | A¥e] 3% SR = Bolst | A AEAIS = TS olsh | 3499 | 78.10 | 1.00 0.01
16 | 9SAIEY Mu2x WEE = 1505t | AR = A7) 3, FAAY | 4244 | 4274 | 1.03 0.02
17 T8 A7 = FoF FAAY = 7L T, FAAY | 4244 | 7533 | 118 0.20
18 | SAIEY AMu2 WEE = 1iolEt | AR = A7) 3, FARAY | 6863 | 41.20 | 1.00 0.01
19 | 9|8AAY AMujx SR = 1o AERT = HE 7875 | 42.89 | 1.03 0.06
20 | S|8AAT AMH|2 RERE = HEolE A = 7P 9463 | 4158 | 1.00 0.01
21 T A7dE) = 5 g = 94 5461 | 6749 | 1.06 0.09
22 2] 7] 3HOPE = BEols} g = @A 5461 | 64.38 | 1.00 0.00
23 | A9 A A% = B} A = dA 5461 | 71.26 | 1.00 0.01
24 | A99 257 BHYE = B3} A = dA 5461 | 72.88 | 1.00 0.01
25 #|oo] o}F 740w = BEols} Al = 34 54.61 | 73.83 | 1.00 0.01
26 A 273 = FeF AERT = vE 78.75 | 6764 | 1.06 0.16
27 A9e] 7] FHAE = BBolat | AKX = AL ¥, FAAA | 6863 | 72.02 | 111 0.23
28 A9e] B Y% = HBolst | AKX = AL 3, FAAY | 68.63 | 71.84 | 1.09 0.19
29 | A AFE SR = HEolE | ZARAY = A7) F]), X9 | 6863 | 79.65 | 1.11 0.25
30 | AYe A3FlE FHLAE = HEolsh | ZAAY = A7k 39, X9 | 68.63 | 80.21 | 1.09 0.23
31 A9 o] FHPE = HEolE | FAKY = AL B, TAXNY | 6863 | 7952 | 1.07 0.19
32 | A9Y s SHLEE = Higolsl | RARY = AL B9, ARG | 6863 | 82.96 | 1.07 0.19
33 | A9 7] $HePE = B3} 2] = 7Pa 94.63 | 64.36 | 1.00 0.01
34 | A B 30w = niEol3} 2 = 7P 94.63 | 65.43 | 1.00 0.01
35 | 99 A 3R = HiFols) 2 = 7T 94.63 | 71.78 | 1.00 0.02
36 | A9 28X E Y% = o) 2 = 7P 94.63 | 73.01 | 1.00 0.00
37 x| o5 QYT = HEo|} 2] = 7P 94.63 | 7359 | 1.00 0.01
38 | A9 sk 3 eE = nigelst 2] = 7P 94.63 | 77.60 | 1.00 0.02
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olm e 7+ E%M o gk Oﬂ%* 2 A <F 4> 2o <F DA e ZlXé

A AFE FYEE HgoR AR FFS =EIYS e F
| AN, % =AM AAGHE S AESN S e <F 4>
npe} ol F 27709 o] AAHATE o] E A M A AHRH, 2 Ao
Fol 9ot 52 A F <& 1>9 F 22709 #37 F 1877 £2FFHA
il 47Ht ﬁlﬁilﬂﬂ Foktt g FrrH o= 9/l qrEe] o AT

= gk 8 gk AR E| A% | e | A
1 FHA 73 = FoF A = A 19.75 | 6698 | 1.05 | 0.03
2 7Qle) 17 A W = ASEE g = 3Fo|3} 2456 | 4161 | 1.19 | 008
3 | A Az BEE = Hgols) e = 1Zo|d} 2456 | 4340 | 1.04 | 0.02
4 99 t)7] FALAE = BFo|3} &y = 3Zo|d} 2456 | 7048 | 1.09 | 0.07
5 o] B AL AL = HFo|3} &y = 3Zo|d} 2456 | 70.76 | 1.08 | 0.06
6 | A9 A% FHAE = BiFol3| e = alEo|3 2456|8029 | 1.12 | 011
7 | AYG9] 23NE BAHPE = HFols) ste] = mZEo|s} 2456 | 7862 | 1.07 | 0.07
8 o) o}F FAHLARE = BEo|5} g = 3%o|3) 2456 | 77.11 | 1.04 | 0.04
9 | ANYY e BHAE = HFols) g = 3Zo|3} 2456 | 84.28 | 1.08 | 0.09
10 Rle] 117 #e] W = ASEE | FHH AEAT = /S I8k 34993815 | 1.09 | 0.05
11| A9 o] A% = BEolst | T3RA AFAZ = $/F ©lsh 3499 | 64.16 | 1.00 | 001
12 | A e o ®E = mEelst | FHA ABAIE = $/HF I8k 3499|7176 | 1.00 | 001
13 | A9 sk A H®E = mEelst | FHA ABAIE = $/HE I8k |34.99] 7810 | 1.00 | 001
14 | 8AAET AMHlA TEE = BEolsl | ZAR Y = vt T, FARAY | 4244 | 4274 | 1.03 | 002
15 FHA e = Bk ZAAS = 7L B, FAAG 4244 | 7533 | 1.18 | 0.20
16 T2 A7 = Sof A4l = 94 54.61 | 6749 | 1.06 | 0.09
17 | A9 o] $E2A% = BEolst Al = 94 54.61 | 64.38 | 1.00 | 0.00
18 | A9 4w 3EedRE = BEols} Al = 34 54.61 | 71.26 | 1.00 | 0.01
19 | X199 2% FH2PE = HEols} A = G 54.61 | 72.88 | 1.00 | 0.1
20 | A9 o IAHLARE = BFo|} A = JGA 54.61 | 73.83 | 1.00 | 0.01
21 FA e = Eek AERTF = v E 7875|6764 | 1.06 | 0.16
22 | A9 di7] 3HLAE = BEolat | 2AMAY = Ak I, FAAYG (6863|7202 | 1.11 | 0.23
23 | A9 B 3L ARE = Bgolst | 2AMAY = A7k I, FAAYG 6863 | 71.84 | 1.09 | 0.19
24 | A BFre BH AL = HEolst | ZAMAY = A7h F]), FAAYG | 6863|7965 | 1.11 | 025
25 | AFe] 25T FHHE = Rgolst | =AY = A7) &, #1419 6863|8021 | 1.09 | 023
26 | A9 oA BAHSAE = Hgolgt | RAMAY = AA7F T}, FAAS | 6863|7952 | 1.07 | 019
27 | A9 ik BHe AR = BEolsh | RAMAY = vk T}, T 68638296 | 1.07 | 0.19
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Application of k-means Clustering
for Association Rule Using Measure of Association

HEE F oon T duy R ge AMY @ud 438 woul, shie A
4 Zmel gol A4H gud £F F vAE 9 FHol wANA Rt oF
Sol AXEG FPw e o woul MR gol AYE guvk £2F A% 4§
of FAL on gl FAYNE BFEy, 1T Awy FHANE Fold 24
WA gob FHel YYHA @omz ov gt FHL WAT £ g Gk ol
B ERAAL Auy /1R L RIAFE TAG sto] 1T Any FHAME
WA Qe v g FHL BAG F Ao, 1EY ABg FHAAE =
28 Qg TR Ay FEgEYN & 5 Qb v Ay 3H wae 99 2
Qrael Agoldt Ang Ao mE ARse @ AAAA ARG ZEikel
AFE ved 5 ol HAAE, 2%, FYEE AYREd 2L F 5
91 Aol

oagdAE 2R U8 FER AAE, AHE, FHE, FAAS B 29
Shglout, FF oI A 7F Zxol U@ TS A7 Aasn, 2Ha W
WY tge Hgae wak glen, FHe) & AN F ouehd FPelA o=
TANAE REF AR nild #F ARHA JF] N AFF FuA At
g W] FEo] e A4 AR Agshel B w=EoA At WEel F84
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