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Design of Adaptive Electronic Commerce Agents
Using Machine Learning Techniques

Hey-Jung Baek'- Young-Tack Park'

ABSTRACT

As electronic commerce systems have been widely used, the necessity of adaptive e-commerce agent systems has been increased. These
kinds of agents can monitor customer’s purchasing behaviors, cluster them in similar categories, and induce customer's preference from each
category. In order to implement our adaptive e-commerce agent system, we focus on following 3 components - the monitor agent which can
monitor customer's browsing/purchasing data and abstract them, the conceptual cluster agent which cluster customer’s abstract data, and the
customer profile agent which generate profile from cluster. In order to infer more accurate customer’s preference, we propose a 2 layered struc-
ture consisting of conceptual cluster and inductive profile generator. Many systems have been suffered from errors in deriving user profiles by
using a single structure. However, our proposed 2 layered structure enables us to improve the quality of user profile by clustering user pur-
chasing behavior in advance. This approach enables us to build more user adaptive e-commerce system according to user purchasing behavior.

IINE : HBY HXtAI A 0jojHE (Adaptive Electronic Commerce Agent), 2 221G (User Profile). @S B AE{@ (Concep-
tual Clustering), #E3 7|HI%&(Inductive Machine Learning)
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dutd oz AYH 7)A % E(inductive learning)o < #A
ggE Wi E9d(incomplete), %4 Fincorrect) & &
A& 7HA @eH13]. whebA, olE 3 BAE Hgste B}
Su3ty A AR T2HAE FH3] YEAH B =
FAME failure-driven 717 3¢ ¥4 & o] &3HH10, 15].
ol AMRR Za2ndg o8t FHF FFE i A
£2e] F=g BEAEo H(falure)2 HFEHE F$E
o] &3] Alga Tauo] ukgsE Aot oojHEY}
A AE ARE Hste AHERY 9o weA o
£ 2L FFE AH(failure) 2 AT} AA, do]HE
7} =2 #(confidence) =& 719t 2 AAF FFZ A}
£237F B4 gl e A9 A, odoHET ¥ i
(confidence) =& 7I¥to.2 AANF FFL AH4x7l BAHE
M3 FojdtE Aot B =EqME ARt BAE
g 2 A sersly] sk, Ad(failure) 7t LA
S A8z z2age] Egds, R LEg do}
o] A A (refinement) 3}, ol & $&|A, ALg&xlolA AR
g AFsAg F8 AAHE 9& FR(dependency struc-
ture)2 TEE1 o] TAE FHo] Y AHEA T
g dollln o) & AlgAA FRAY F YEE )

o)AMY 8FE AHEA TEdde A4/ AE F4
do|HEE Tl Al&AldA Had FEL AtsE 7]
TE FHT B =RdME A8 A8 Aga =
299g 7Hto g FAR FEol B 4 A7
Ao g FHEE 7S Adstn Aok AFE FA A
HEE durd] AF 9 738 ALg Z2oeg 7w
o2 & AlgAvithe] REF A@ FHE A HoxR
TFEE olg8A FHE A2 Holats HEI Al2d V)
HE 83t ALERA B4 FRE FHIUCL AHERLY
EUH ARE dAoR &Y AEA Zaadg 743
T F8 F4E da AR ANNY dEEY A&
gt oo gt ARE TAE 3 ALEANA A4l
o] #A AHe| g FHMute] ol HEILY R 4&
718 AHE FHEA o e B =FA 849
A2 wo]~fe] 73] ofo|rt.

rulel000 says if customer(X) and buy(X, Y, Price, T) and
stimated_next_buy(X, Y, T1) and today(T 2) and
less_than(T 2, T 1) and sale(Y, T2, 2)
then advise(buy(X, Y, at (Z))).

2 =R 9o 2e A4 dolaue FHE of
o FHYE FEE FE sed A8 A2dE 8839
k.

7.9 H

B =R Atsle A8y AAGAY dolHAEE A}
219 T Ho) HePoe YMFo R ALgAlA H
G 715E& AT o)gFE VR FAR WEe A
2o 7ol AgE metdla, o) 7Nte g AHgxloA °
LT AEHRE ATFLE o]Fo] Arh ofHF ALEA Y
T gk wetd dad AE ATE AR Zaigo]
83 A FEEofof rheslth 1A, B =Rl At
 AH8Y AAAY doHEY Heg HrEv] Asy
AR ZR g FEe] ABA Yok 7Y AER T
299 g FH HRo g AEE Jrig Y eE
i3=3

A, A2 Za2dd FHe FHY Hrjolo, B =7
qAe AHgA Z2adg FEEY] f5te Y F#4H
g g FA% F o]E WMo AgA T2ade ¢
3t +EE AR ZE e 4L FrtE) 4
e WA, AL ZE2RY FEH FeLEYE 73
g Aol A% A Efo] HUeA, 13 F3yE F
i A go] AEHA| ] g HdYe| ot} o|m, A&}
Zaud g F8lr] Ao F2EHE Yo Ay Y
o Zgo] Hrke AL 7E Aol s FYHATHILL
YA, & AR =R FEAY FrldAe AHeR T
29 FEHd P F2HYd ot R o
& AdE Y # =F8o] Acdse FxHY 24y
o $5AE Hrterl flste 7|&9 Fe2HY wla b
A AYE s B Agel A&dke doleE &
B 219& st Aol &4l Qo] dtE AE dlEty
BEheAoluh Fol Ze 9o i AF Eolth AHE
# A9 del"Es F 247 slelmgo] 4009709 AE A
BE g3 gtk 7] & At 69 g A3 vl
g 7|Wte g Ze2EY A¥S AAE

B =fdAe 499 97 F22 FE8EY HF, 3H
Fel2H g oA, HE AY $EE o]&3h 7 4Y
o FEE AN AAFAAM HF FeYaH 2A £F
# A9 B EEA AME e ITAEEE 31, HE 2
g2 e eae g dF shae Ay 29 71
g Agete) AE 9njEe, HE 49 £5+ 7 £
2ol AR AZ# B AZhe] A& ALEHI8)
o4& a2¥e B =R Agste 9 v1E e
of dg 4% 248 A7 AgE Y, J7 FE2H A
F 3 59, 37 48 = ZAAN agEZz g3dd
Rolr}, HoA EF 22 Weighted Cobweb + Weighted
Etzioni ¥4]-& o] 83 Fe|2E e},

A AR dae EesEHY W AF 2498 HiE A
#x 9o g Aot Etzioni A6y 4 Ht
¥ e 3%, BF FH2HY A& 6% HYEE 1
Aok A= FHAME AtEE Aol okt $% A



JIAEE 78 HEE XA OIOINE HA 781

100

0 |

a |

0

&0

50 l

Etzioni 4| LR R Etponi @4 B wy
T YEta itk B YAz HEsod FHYE BAC T USSE,

T WA AFE 74 2e2HY gAY 49 298 97
2328 A5 LA Sd g Ageltt Etzioni
By W g F2H eaE 214, 5F F2HY
WA e 099 Z2H AF eF At HF F82H
A & FHoAE B W4ol & W4 Bo o A
&3 282683 FAAE A48 A HAde 3T 43
&% Z9dM AP Aolth. Etzioni |2 449
g Ay S5 184%, §F% e2HY $H L 208%9)
48 £2& By 37 49 4% SHANE Y
o Etzioni W42} vlisjr] o 8uj W& Fe{2HHE F
3t

A4 FAao] w2d Aksis FH2HA B 71EY
8264 43 g F& FHEE {X8HA Etzioni
o] GQF #4& ol§3l: o2y PAuct of v w
2 48 £58 Bgd. oy, FxEYe HAFES] g4
Eold olfr= £4¢ JFAE o|&HULE Y A wt
2 YERE U d3AA AR Bd FYLHE 2
7] E82HE RFRAUeY, J1FAd 2AFT SFH2HE
Fyggozd AF Fe2H AEHE =3V WEolFgn
A 283 48 £ FHAA JE9] AR W
& olfrE £ =844 Adsts TR F92HY ¥
42 Top-down Ee#AHZH W4 COBWEBY %33
Bottom-up E&AH¥ W49l Etzinoi S8 F4
& ZfAHe2 FHE4l7] wiEoltt. COBWEBS £/ E
& YA3E £57 Onlogm o2 A¥HQ guzdFY
u GQF ¥48 o838l Etzionid ¥4e Al Bdx
7} O(#?)eltt. 2822 COBWEBE ol &3l9 $E% &
=9 ANE 7 & 27 F82HE A Fo Etzioni
o wAg AHgsd 7} doled iy 27| EHAHE A
A do vaA SY2HT HF AL o 182 F
o 4 At

E4, 758 A8A Z2dd rjtez 3 AR
i Age g dg 49E FdHt B =FdMe
ALH 7A%E BAE 839 AR ZENAE A4
A =, of AHgA ZEAYL ALgA B AR FEHE
7ZIA 3 gich o] HHE ALEAYL BAE e AEE F
Hale AHog F4ET & =FodMe AMga ey
& 7Ife g FAF AHe A ¥ Hoke 7S] Ad
ol & ol & qrt o= A 28FHT U AR &F

TEHe A dolgd dig 49E Tl TEUY)
ge] 34 AR $4E ddsnA ol E 4P
287709 43 $4%E 71 11500 GANA, 10748 &
il A P £ d3t, HE7HS A4S o] &3
o e THE o] 88t & ALY AEE FEF FH}
0% =] A&L ZHA2 A FAT AEE F
3o 758 AEA ZENY HEE Jes FEIRE
W 80%7HA ARE=rt FFHUT ol ¥ 4d A= Y
Aoz AgH 7IA%EE Tk TEE AR T2
7lute) 23 ARy g A& HgFa g,

A F 7 A9 238 T, & =8oA Adw 4
o] AtgAe] 22 e FH3 g3 olg J|we s §
£ A A2do] A¥sit=Ae ¥ & + AN ol
g A9 FAE Fot H3Y AAEAY cojHE A2
He A &e & 7 U

8.d B

ey ARYAY oo]AEE AHERIY Tl HYE B
JESIEA, 2 Fobd A8 7o Y9& A5 EFI,
FRE 4 22825 AMERY A%E gdE de
7% ¥ag 3 oy /%g He 3Ey Ay
Ad olHEE T3] HHA & =FdME bd& 37t
A REo FHE T3 A2HE HASAT AA, A3
o o} BHE FEHoZ RUESA AHER Y2 F
43 U do]dE, EA, AR 7ol 9 dolH
2RE fAG Bof 7ol dHelggr 82HE A
g2 oojdE, AlA, 2 FH2HZYEH AHEA Tan
A FEE AR Z29Y Jo]HEE FAHLE A
e WehE ALt 53, & =R0dAME ARy =
20dE A43 gadr] At 2dA F2E AdsAct
olgl g 2vtA TRE AMEAY T YHE Fe e WE
g3 Faegsta, 1 22H0 AGH JASE o
Ag A gde FRE AGEZH B} A8 ALga T
2RYE 73T & AU E=F, A1Late] FojyeE 2
2 "7 f8A 7189 g4 (top-down) 4 & B
&to] 3182 (top-down) % A&F2) (bottom-up)¥4-& & &3}
£ ek Asit. o] WAL &9 NEH FAHY
uralo] Q13 dolee &AM wEN FHe F2HI} o



782 BEXM2Z=EXI B MO-BH HM6Z(2002.12)

H7 A7l 2 AREst ojNe EAE
g+ Ak F d¥d ARE &% (top-down)& HE
3t AP 2719 27] seed® THE Foll 2 A} seeds
2o daiA Ady ALY P4 Aede PHE A
dstz gloh. ARH Z1A%E AL 71E dE2Y A
3 o4 FHEHE FR2Y T AE G0 NS B8
gozH 7t Fopd A Zaddg AR 7E + Y
Atk olgt Fo| T 7 Fopd A TaAdL Az
FAY MzdAA FEH ALERANA FEF FRE A
Ao AZE + Ae HAEF A oodeERA &
&0l 7HgstAl =AU

B =EodA Agan e HEY AAZAY dojdE
€ AHA QY Zeade 7oz AAYRE TN
LBE, £ =AM ALY HY AARAY ooAHE
A& $¢4 F7he 84 AHA 22l iy 38
=g 7o AASSith AT B &Y HytE 4
HME AR Z2RdE Jiter FHA ALEALY wE
E H77h Basoor o #¥ JAPHE ATdME A
2 WHEE JNeR e AR ZERdd qE 4%
=& grtstaz @t olE AMA AR FH A F
=9 d¥EE AHEAY FH AR @ 45 F8E
ot J&aiA |7t ¥ ¢ WYE 47 A gk

g s

[1] BargainFinder. http://bf cstar.ac.com/bf/.

[2] A. Chavez and P. Maes, Kasbah : An Agent Marketplace
for Buying and Selling Goods. Proceedings of PAAM’96,
London, UK, pp.75-90, April, 1996.

[3] Oren Zamir, Oren Etzioni, Omid Madani and Richard M.
Karp, “Fast and Intuitive Clustering of Web Documents,”
Kdd'97.

{4] Fisher, D. H. and Langley, P., “Methods of conceptual
clustering and their relation to numerical taxonomy,” In
W. Gale(Ed.), Artificial Intelligence and Statistics, Addison
Wesley, 1986.

[5] Gennari, J. H. , Langley, P. and Fisher, D. H., “Models of
incremental cencept formation,” Artificial Intelligence, pp.
11-61, 1989.

[6] Gluck, M. and Corter, ]., “Information, uncertainty and the
utility of categories,” Proceedings of the Seventh Annual
Conference of the Cognitive Science Society, Irvine, CA :
Lawrence Erlbaum, pp.283-287, 1985.

[7] Matthias Klusch, Dynamic Supply Chain Structuring for
Electronic Commerce Among Agents, In “Intelligent Infor—-
mation Agents,” Chapter 10, Springer, 1999.

[8] LawrenceHolder, Meral Ozsoyoglu, “Data mining, Data
Warehousing & OLAP and ECommerce Breakout Group
Report,” NSF IDM Workshop, 2001.

[9] Yezdi Lashkari, Max Metral and Pattie Maes, “Collabora-

tive Interface Agents,” Conference of the American Asso-
ciation for Artificial Intelligence, Seattle, August, 1994.

{10] P.Maes, Intelligent Software. Scientific American, Scien-
tific American, Inc.,, Vol.273, No.3, pp.84-86, September,
1995,

(11} Kathleen Mckusick, Kevin Thompson, “COBWEB/3 : A
Portable Implementation,” NASA Ames Research Center,
Technical Report FIA-90-6-18-2, 1990.

[12] Tom Mitchell, Robert Armstrong, Dayne Freitag and
Thorsten Joachims, “WebWatcher : A Learning Appren-
tice for the World Wide Web,” 1995 AAAI Spring Sym-
posium on Information Gathering from Heterogeneous,
Distributed Environments, Stanford, March, 1995.

{13] T. M. Mitchell, “Machine Learning,” McGraw Hill, 1997.

[14] Giorgos Zacharia, Alexandros Moukas, Robert Guttman
and Pattie Maes, “An agent system for comparative shop-
ping at the point of sale,” Proceedings of PAAM’'98.

[15] Ram, A. and Cox, M. T., Failure-driven learning as input
bias. In Proceedings of the Sixteenth Annual Conference
of the Cognitive Science Society, Hillsdale, NJ : Lawrence
Erlbaum Associates, pp.231-236, 19%4a.

[16] R. Quinian, “Induction of Decision Tree,” Machine Learn-
ing, pp.81-106, 1986.

[17] J R. Quinlan, “C4.5 Programs for Machine Learning,” San
Mateo, CA : Morgan, Kaufaman, 1993.

(18] 43, “9§ coHEE 9% T4 EA g2HY”,
A AL e =, 1999.

[19] Wettschereck, D,, Aha, D. W. and Mohri, T. “A review
and empirical evaluation of feature weighting methods for
a class of lazy learning algorithms,” Artificial Intelligence
Review, pp.273-314, November, 1997.

CL I | S
| e-mail : hiback@it soongsil ackr
19959 s4AdSE HAFe Y &
(8tAh)
i 119989 4 dsa oty AFE %y
ZA(FEHAAD
. ) E 1999~ A eAdEz gy HFH
T - &3 Al
TR AFAS, o] WE, HEIL A2d
L =
e-mail : park@computing soongsilackr
19781 M-gditn AxRFe2 EY4(FAD
1980 KAIST A Z(4AD)
1992'd  Univ, of Illinois at Urbana-Cham-
; paign (A}
B w4 sU0eE RN 24
@A AFA%, oo AE, HEIL Al2d



	faz: 
	fa: 
	ff: 
	f: 


