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T2 Pojdele] X4 st Tiolg Sist M wawd Wy

TR Ao 7ol AF, WEA, AL 5
I 22 34 g9 dolH 1E TPIHEE 3}
o AAETFHE AL o A4, AXNE @
B4 AL A = G = v E=highs} 2|
EHA A9 stotst mpAR Aol goldt )
e FHLE YA =i, 27 #ae A
Y AL 53 A4S dYoR el BuE
THE 49 ARAL FHE £ Atk £ A7
AR AAEIL Qe HHELS A4 B 9
AERE T AssE AN2"RS g 9
orng z2nd dBANTE Y S 243
A

2.2 HslE wHsty| I8 HIolEDolY o7

HolAe tE4FY dolHZ R
AU WsE g A% E
2N, o)y ATEL RE A
A BAE VIO o] R 1 9l o]
AAYFE A 7o & B4 7)Hd) uls
A2 HAY +ge £Y s A 9
o} t}(Collectively Exhaustive). &, H3#A 73
A7 L HolHZRE FEH 2L HAH3)
7NETE 7hed BE A4S BAsEY 2F
g W ol7) g Folth, MEE k) 4% )
€ ATEC dBANFEHY FA B A
ATFE € F U (Cheung et al., 1996, Feldman
et al., 1997; Thomas et al., 1997). ©] ATEL ¥
3}at= dolHZHE oln) HAH dARATHE
o2/ %A BRFy3oEn HIE getde A
A7t 24 & B33 Ut} &, A2 AY o
olEI7} F7 HAUS W EFYHOoE FHL £
Badhy] o 3 AN Qg 3, ®
AN A2 T dole IAFo= Ry wald
& LA 9 W3R (Change Mining)
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AT7F A EH o] Yt} Agrawal and Psaila(1995),
Dong and Li(1999)¢] AToA = A= 3o
A Aol7t GAR oA AB/ATFE LS A
Bl (EP: Emerging Pattern) 0.2 A 9] 3} 7] F o]
B A viudoly Iy 7 AFLERH
EPE A3l WHE AAST T o]gA
HAE EPe 7 N4 uolg A el Aol &
Aister Yag A4 o] Hth Liu er al.(2000)
£ 71EATE EUE AE O E A 34
= 719 Holy Ao zHE EPE AT R
A T ARG oA MstE W&o FRIAE
TE3 A SFHT EPY o T8¢ HEz Q14
g & e F¥o=2& 1933 (Unexpected
Change)7} 0T} Liu and Hsu(1996)= % 2314
e AR FE S HEH3e 7|H e Adste
HAol A 71&Y A&7 A (belieh) S FH 2
2 BEIT o]yT A HuiHE A
Z & Unexpectedness® A 231 o] &3 A&
A FRE HAs8 1A 5 H T Silberschatz and
Tuzhilin(1996), Liu e al.(1997), Padmanabhan and
Tuzhilin(1999), Suzuki(1997)¢] €7+ Unexpect-
ednessol ¢k o] 24 WA ZHLAITE AF
81 AT} Unexpectednessol thet 71d& A2 o
E F AHel #34 dojg AP AEFoEZN
v)o| ZH 3} (Unexpected Change)S 21zl 3t
AT Song et al.(2001)Z F-E HIEH S Song
et al2001)2 AN E O& F AHY doly I
S2RE AW RS A T AHY 4
#44 FAE HzFoZH B4 (Bmerging
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A 7F 2 (Added/Perished Rule) 5& 2Hd e 17
P9 Wzt PP ES AAST Tk o] AedA
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o e} FAo 2ARE FASY T3 4
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o W& A Fof Feje] WstE GA}IA
o}, o] % Das et al.(1997, 1998) A= A
ALy Aeg 738 2AE Ao AL 7]
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A& Wale fdo7 gay B4 E
OAY oods@de Hosa ojgg A
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golth o & £9 “7|E JAo|H ARAE T
FYo| Frpgte AR FHY AT 2001
WRE 20043714 2E3] 5% F7F HATH,
Wl g3t JAXNE 222 /14T | o] &
F4 FHL 9AA Bgdes B5E 4 %l
ot GAIA mle&Este 739 W&o W3ty
o] Zlm—wi W37l a3 = Feoltt. o &
W, “71& odAo|d ABHE FujFdo] =
o g dFATFEC] 2002¥9E “I1E 94
old AHAE Frjado] gy gt s W
3} Hol o3 Wiyl 200608714 A&HOR

L%A‘L‘th-

1 E3}EE Aot
% AFA dAH EAEH dAH 19
W3l g dAss AL AF BEE e oF
‘: 7]%% Aol A g nAo] g PG5 o o]
Vsstte A Wil &, dAd FAFdel
U A A ﬂl@l’;“aﬁi}“ 9 ANA $9 1A
B9 d=g 7H5A e AFE F e AY
0]7] rﬂl%olv}. & Eo FEFAAA “VIE
o Aold AHAE Fujg o] Erivgte d#
AR AANE7} 33 9& A&H 0 F A3

£ H3E dARGE ol HE dBATA
ma ag AANE ¢ Qe ddojnE F2 F
A ugox BTl ABJE SEHIUE 4

28te JAEA S HE + Utk

B AFgA Aetstna ste wEe A
A GAZ Yol B F gloy AAAHY ==
A2E AHERE <23 >3 2o A WA A
AMe dBAHTFH EX(Agrawal et al., 1993;
Agrawal and Srikant, 1994)-& ©] 83} s|o]E H
o|22RE ZZe AN He dAHTHE
NAZ F 7R d o] ARule base)oll A&}
F WA gAdME g T AEE Ao
T A7 Wt AR7E AR AR ol
ol Jd#A HHES ¥ (Emerging Pattern)
3} ] o =W 3} (Unexpected Change)E T &34
Aol 2o AAZC} F AA I WEE TA
3= WS Song er al(2001)9] WHE ALE
o}, vpx gt @A A= ThAI A (multi-point) ol A
AJFHH W E A&H o2 AAHT. °]
E 93 ¥ AFdAE AAF d3gd Py
(Recursive Change Mining)< A|Hstch. A #HF
A e A F AL A €3
QAR ol WalE JAY FEH& WAL o]
FAR 27 AR+ B AEE AR »
wdte A H3E SAFOEH AHFH|A
23 d#A7FES dHAGA Ha, doldle
AR FAE A AR (+2)S B FEH
Hl W3l X &3 ol B3 HILE uMEHOR
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1 AFAtAFE H
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Unexpected Change)

Data Base
Rule Base

A 2:
XNEg F ANENM HE LA

A

A 3:
Ct AIF Mo He} 2hE

M7 Hat uA

) 4

(38 1) XSl wst BX Yyyeo| 7o

EYsE AAY B2 Adan A ol
S AAH WRBA PPL & ATON BuE
S 9E AW AN oA Hd 2

e BT BAHE e RAB.
3.2 £ AlHOINO| Hst W

2 WHEL 94 AT X (Agrawal et
al., 1993; Agrawal and Srikant, 1994)% ©| &3}
Hlolg Wojxg2RE 7o) A g d
AAS A4 B dFE 1A F AHAA
o AL WEE A T, gAHoE FA3
o gAY R9E S 328 £ 358 ad
AHATE 24 PEE ANS . BE4
TE B F AAAA #2E & Qe WIE
AHEYH 3A B39 ¥ (Emerging Pattern)¥} 1)
o] 21 Sl(Unexpected Change)E UFo] & ¢l
Th(Song et al., 2001).
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o ¥ 7HA o] FZETHE, t+kAHAA Y

FHRA FHD et AHAMY i HA 73
A o) FHAAN E o, R/ H(Emerging
Pattern) ©. 2 A 2] H T},

(O rf, Pt T FHY 2ARGG ARRTL ZL
B
@) ¥ TAE 19 AAR A7t H& AAR
Wl Uigt YAANRG & FS
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5000 = BA=Y = HAEURAAE = 0.1)70)
g 714 r7 HAHJAL, i+ FAA “Fa
=78, Yo|=50T] = BA=H=-HAEYR AT
=0.13)7clgke & ot TAHATL 71 3
A Y ARV HA AANE W HES
20%2 AASETE, o] d9 A, rio) vl
ritke) AX T} 30% 7t FIFALBR, it
= rto O BAdEHeE FA¥ £ Qo
SH, F AAY Ao 2ARE FASIL
E57} do)3t v o 3 3 (Unexpected Change)
2 A3t} v o =W 3 (Unexpected Change)E
A7) YA Liv and Hsu(1996)8 Sol%
(difference) X E7} o] &H T} Eo] Z(difference)
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9, tA-AA “F& = ZE, Yol = 500 =
Bicd = g2rEY e 74 r7F 2EE
T t+k AN “Fa = AR, AEAR = 0| &
A 7 EA
£ 0571 9. v A
1}7} ?474] A& 04 7559 ERttd Eol=7t ¢
AR ool BE ritke rlo] AN wd S
W 8H(Unexpected Change)t A 4 Aok 1
31‘4 42 53 AAHE F AHL 727 O
g FHEnE R E (Emerging Pattern)?t
@"’] AAZe Wagor Wi I & ZA4
st 212 E71%3t). a4 Padmanabhan and
Tuzhilin(1999)9] 2% 729 /Hd& 2839
o] of] ¥ 3} (Unexpected Change)?] FEE #T
gt o F EW, <ddL dA g
o] 7]& B “AMe drpete F3 4 g3
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BE B9sly] fdaxe AFAAJA “AolhA
%?i‘_ Gx oo AANEE 2AEY AA
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7} Bo] BAE AoluZ Ho3 Wz 3d T
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2 AJH7] dAM e tAFAAY dBP T
rtoh t+e AN FBPAE e Y
& 3 r,o,d AR FE3 Ak @ o
g A FH9 AAZE 7R ng3H
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H 4} 9] ©l (Emerging Pattern)3} 7] &) ¥ 3H(Un-
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(A 219 ostd tAH HdqSHstE AA
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AR AX WY A& 57 g9 3
HEZH, AH 194 AE p7HA Y 999 JH
& F ANHAA HHE vd3ZWse Ax
By 5 94 AR o4 vid Ewst
E AodErt. A md st vd5u3)
7f A AR 7 HAEE Zo] ofue} p A
NA A&Aog %3 He Wit v
o} o] & WA E WHE vdSHsy A
Ao AR p A 7HA A QAA ol &
AHeAE AAsE Aot

B AFdA &2 g BEE 43 e A

£4Q Wt FAS AAAY Wt d W s
3 o] RN A A HIPLA WYL 27
tAAF 1NN A HAE HEE 7R
FT t+k ARAAR o2 F Wt A&HE
A QFE BEEE Zoln 4 GAE ZEA 2
T <18 2>9 2 F, tA-FA t+1 AR A
27y A/ TEAE A8t FA o] 2o AA
gtk o2 ARE F AH Y 72 v
, £298le] RAHo) €l (Emerging Pattern)¥} vl d
= 3} (Unexpected Change)® S£&2¢ % 3
wlo] 2o ThAl AZFTh t+2AH ] ARG
g Az FR o] 20 XV&?% F 7HA
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ANH- MBS HFEH-
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8 4% ol

Change)& 78 A3}, 0|9 Z& HAH L t+kAA
7hA] REEgT}

Z dAEE 4 & E9 A¥std g3 2
BA 1GA NN AN Ado] AREHY, O A
S 12 AR 283 O AR dolEE o
£35td], ABATEE BASH, “Fi = FE,
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o 2 ¢ B2 o] HAHER AsAE
HA AANEE YAXNE A 2 YAA
£ W& QB TATE AEEY RO A
A3 2g8AdME T A AAY delHA
ol s 1949 FLstA AR HFH & A
sal Ritlel ARG, o] o AHH JAFATF
A Fo “FA=7E, to]=50] = BA=T= H
Z2EYAAR: 0.13)%} “FAa=75, A& H= 1|
€ = HAY=MER AL 0.13), “Fi= 7
B, Yol=50t, AEHQH=nE = HA=g=4l
EAAE: 0.177F Aot 7M. 3DA A
= 19A M A48 RS RIS HREY B
39 &1 (Emerging Pattern)® 7] o &8 3} (Unex-
pected Change)s Ztobdith. 49| o & o] §31d
AR, 1944 A" “Fa=7E, Yol

=50t = BACY=g AEYR A E: 0.1)"Y 7]
FoA E o, 20A M 88 1F F “Fa=
78, Jol=50t] = HATH=-H2EYHAAE:
0.13)"E 4 YAA7} 02¢ o, 39 (Emerg-
ing Pattern) .2 B &g $ lov, =8 L 7]
ZA “Fh=E AEAR=0E > HACSH
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g FEIA & AAZE A e BE
FEo] EAFEZ AH 19 4R FH o
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< o] &3l RIS FAIIT TGA t+27]9 A
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Abstract

Association Rule Mining has been successfully used for mining knowledge in static environment but
it provides limited features to discovery time-dependent knowledge from multi-point data set. The aim
of this paper is to develop a methodology which detects changes of customer behavior automatically
from customer profiles and sales data at different multi-point snapshots. This paper proposes a proce-
dure named ‘Recursive Change Mining’ for detecting continuous change of customer purchase
behavior. The Recursive Change Mining Procedure is basically extended association rule mining and
it assures to discover continuous and repetitive changes from data sets which collected at mul-
ti-periods. A case study on L department store is also provided.
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