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Product Recommendation System on VLDB
using k-means Clustering and Sequential Pattern Technigue

Anans Tt

Jang-sup Shim" - Seon-Mi Woo™ - Dong-ha Lee™ - Yong-Sung Kim™™ - Soon-key Chung

AB

STRACT

There are many technical problems in the recommendation system based on very large database(VLDB). So, it is necessary to study
the recommendation system’ structure and the data—mining technique suitable for the large scale Internet shopping mall. Thus we design
and implement the product recommendation system using k-means clustering algorithm and sequential pattern technique which can be
used in large scale Internet shopping mall. This paper processes user information by batch processing, defines the various categories by
hierarchical structure, and uses a sequential pattern mining technique for the search engine. For predictive modeling and experiment, we
use the real data(user's interest and preference of given category) extracted from log file of the major Internet shopping mall in Korea
during 30 days. And we define PRP(Predictive Recommend Precision), PRR(Predictive Recommend Recall), and PF1(Predictive Factor
One-measure) for evaluation. In the result of experiments, the best recommendation time and the best leaming time of our system are
much as O(N) and the values of measures are very excellent.

Key Words : Product Recommendation System, K-means Clustering, Sequence Pattern
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(E 5 THRAY A% W SEZI HO|E
SAZHDA
EE O] e EER A EL E LR B
10.00% 0.234 2 1 10.000%
5.00% 0.218 6 1 5.006%
2.50% 0.3%0 19 2 2.509%
1.00% 2.047 74 2 1.006%%
0.50% 9.953 213 3 0.509%
0.25% 54.016 657 4 0.260%
0.10% 390.078 3179 5 0.107%
0.05% 1683.590 | 10650 5 0.059%
0.03% 1720.000 | 10650 5 0.059%
AT HID=2
S TN R E LR LT s
10.00%6 6.750 0 0 10.000%
5.00% 6.484 0 0 5.000%
2.50% 8.094 1 1 2.500%
1.00% 17.187 23 1 1.000%
0.50% 188.750 102 1 0.500%
0.25% 1877.170 332 2 0.250%
0.10% 37138400 | 1516 3 0.100%
0.05% 62714.900 | 2157 3 0.080%
2ATFHID=3
S RN I E E A EE S B
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0.25% 489,921 853 3 0.251%
0.10% 2530.480 4288 4 0.100%
0.05% 8902.250 | 14946 5 0.050%
TATAID= 4
Hx AA % (%) é‘]?{eg # & 4 | Max Pattern fiféi
10.00%6 1.765 0 10.002%
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0.50% 12.265 4838 4 0.508%
0.25% 52.000 1599 5 0.271%
0.10% 721735 17471 5 0.102%
0.05% 726500 17471 5 0.102%




2 X622 (2006.12)

D A13-D

o
Sl=F

b

dENDH

1036

7% 100,000 o o

<E 8>
174, 57, 10742
e,

b o)

0|

ATk AP Al 2gell A HA AARE 02%E & W,

A~
nn

R
Do log| Y
e HHE:
—ll— O | vt | v
=i
~
U PRI
| | B |
eS| | =
Z0
=l
Hlelslsls
AT 30
o e | =] —
I+
N

4+

i

=0
2ol—~ln|Z
=

e

A
H A Mo T
T o AL
ﬂo;],ﬂu

juy
‘QUT‘:LW
ﬂ%JLIJmM_u
. ~
R
B2 B
s
T
P o8 —
A Ex e
B A
MJIL;O‘MU
Oo.,mpﬂqmuﬁ/a
£}
Lmﬁlnmﬂzo
AN T
PR
5 — B
£ X
.Uﬂuldr‘_ﬂrdh
o T L
_uMLmﬂ P o
ol ARy

B b
Woﬁ”ﬂo_
ﬁ&mﬂmﬂﬂw
= N W E
= ooy R B W

FEF7E ST wEl PRPE FAE A o]

ﬁo

Jo

~

e

-

TN T R R %0 o] ROR SO R o
e R L TR BE
I B ol o M ==
Eo%o_xo_.uAT_:m TJ_ANIOV]_WLJQ&EE%
| — g = == IR
Ko E®hy o ITTEFERS®
oo A O B BT W e oy
" o Bt oK oHoE o w
e e R SETER
:Lﬂﬂuﬂ‘@IJM‘zTio%WﬁiEleﬁqﬂﬂiE
F R = X by ol . < o
ozl T gy X T g
MR PRI e ew
ol o © it < st a3l _ZLl_l Eﬂﬂ
ﬂr]?%]%iﬁﬂ@aﬂkozunéﬂﬁﬂ
R < B o - S T
NI N I I NN U ol R S~ I o
_/1: o o ey
?ﬂ#%M.W?é%zﬂéw_%ﬂ,zfv
e i 5
AN S ST -}
]ﬂ‘lﬂopf zoﬂomALEAT.zT,DlﬂrLAquﬂw
o o ~ ~ R SR D 2o 2o
e P s ™ P m o T OE
O TN N T B AR e R oy TS e o
T e 2o S A N oE L, B
Pd e ETeEVIx ol
o e = Ko oy R R T P
T o 0 Hp oo o o W oo A oo H oo
_zT%%dr.momMﬁoﬂ:mﬂ = & ® g oW M
~a TO
D pE LT TRy s
W oW W R OHE MW W e R Mo i ol ol
® O AT ST W AR
e T RN e g
) Mzw@dr.%row Ex T oo
=3 Eodl.z@@MﬂO.%, dﬂ,o”%:ﬂ
= BB =T S I R
o~ T ZO]LIL ﬁro N oy
T g o al g o I o oF
ER T A
g wmhTegT il Py
— e
F EoNmE®ep S W HE
S w X o, 2 N W
He N WD W ow
<0 = " w N K Jo g 3
. - o ol . v o Ay o ok
“__QL nfn\._lo.ﬂulwu,umu: 2_HL)1_M} 1‘ALuI_
o 7ﬂ/ru‘m|_6L‘7|dlﬁoELEMﬂ];oﬂwp
W ﬂ,” _ X MMﬂno,_P_moﬂﬂ
e A LTI/ (s
g T Them iR dw TR
?ﬁwu%%%%ﬂl:frﬂl%iﬂ
—_— ™~ Al :
T E ST _TolEE omE R
M B o S
ol ] ™ ) o\ i S K o Ny ol < = o
@Eé%%%ﬂ%ﬁ%ﬁ%ﬁ%ﬂ
[~ il Y —_ .
M EEE I T n s ey
Vowe <ol ® N mrru K 7oV T e
< "o o R %o m T Re T OR N w"P

A=
=

A3y

o

= =<
=

24 AE el |

2
=

M

> T ot 5

6

_mm

Tl W A
= —~
a <
< o M
o B %
3 g
52w
Sy
o} otm
TR o N
w o W
= iy
.
w0 w e
=0 5 R T
[l
o7
g < A M
ok ﬂnﬂ%
i Nl
%m@ Eru ,ZEWIM
e ~0 — ™
ok <o
— B
] Wrﬁ +
=0 G
L -
el Nodo
%0 o
g
cz|g|88|8
ﬂnl S|o|e|
% g
it =
;_MA_W S|lo | R
b
u”mnn =S G
AL - [ =
ﬂmv Sl | g
it
o
%
=
=
=0 (o)
°/ |g|glg|g
<+
=
_L

=

7e)

AT5

q

7F 2

M AAEY] HSH

=
ES

I

vy
fual

€

A T Sl L
TE R M T TR
2
w0
O RO H R N T o
AR S B
< . [RRES or e
MR TR e
20w W g g
- By %P S
e R A g
rrroTrdfe <=
- = <R T ool
=T 7 4w o n D
~ Jaril I —_— it s
R L B B o SO Sl
wn B B om ol Mo 2 W o
Hﬂ = BE - - = oo
<0 5 et ,Q . ™~ i ~ s e xHy
Zomp < Do 0 e O
e e oo s Do« ol
T o o™ R g
< ! i = o wooEm
3 B W %ﬂamfwwae%
e He o m o G
TAET " =R g
T oy AR Mg TR S
= AR H T W _ T T
%%ﬂ%ﬂczﬂu@o %
, o T _ W RS
SR e
B O Ry w0 o B B W
o HOE R T W® BB
e = o = w
0 — ) = ito
. e = o o
2T (8l | |
2 g < w8
O EE|ly wm. | "2
TE g% | 2T | 4F
5w = s L Y
Mo W (S = WL -
S T W :
T M= G wm M
= = o e | Wo W oL
T | . =
& ey o™ o . m_u WA M A~
1 5 \,.w.ﬂ ,.,A,l ,DV — o o ..
e} 5 \M a._l/,“ iy il m@v 5 = e
2 © R L
o o dom e | R | o 2
P | P | po | T | W
8 B Rooe | uwoum | RO S
il I I B B!
mE P W | R | " | AR
e T -l A = [ o MR
T
— o~ [aN] ™ 28]
= = 5T = =
5 o pe ™ v




k-means St

£ Algtsted, A A B dFE UG gg A2
A A4d ¢4 JEE Hlasted 24 AEe 248
dEE AR VEeE 88 FE(AEY)E 0284
¢ 22 dolHE AMgatRlTh 507 Mol AbgATE & g3t
Ao BE st stz ARs sdsisien, 44
g g volels 100571 F4 5utrie] sheae]
Q9 e 2 B9, 2UsHYL T oA
4 wilE 14 5 gy 499 e $E 45 BY
o, Ay B2 %0l g 0% B AgA Yt
of F% el AYBL ¢ F ATk =4 AW FF 43
o Az AAE A% £ 1%E Bael WA olje]
#d 5 Qg FARAn. £8 4F 33 2 e
Qee BAT 2% AW B4 29 539 o F
4 NG 5 AT Bhw, 2 A% AFREF7L]
14%7} ¥ 3 37 4 a(SCRgke] 12%] gl o
% 2] (1% Al

i

l ok
ot
=
R
1o
i
uat
o
N

£
!
=2
)
i
2
-
et
i
o,
o,
ol
=
¥
£
rir
2
ﬁ‘
T oo 32
o,

> o
Ho
_Qé

>
>
b
ol

4
b oo
=t g

2,
T
S
o,
o o
()
oo 1 o8t

rir
ol
(A
it
B
2

o

= oo =

o,
ol
2
o

ok
b
=t
K
9,
Y
[
1

o3
O

0w

2

o Ay
30
rir
4
rh
o
i
Ao,

°
i
jus)
I
4
onl
1o
on, Mk
o
it
ol

o ot 12

2o rfeoolr
i
&
4 8
o
4
2 e oak

¢

.
o
so, 32

{4
Of
4w fo
%
i‘lvl
]

}i
=)

A
=

b
k
Ho
1%

[11 BA7E, k=8, 288, 408 FE5-A 25, WebCF-PT:
grloldst AEAFEE o] &% YHEHY , FIARA
7, A154, A1E, pp.63-79, 2005.

[2] Minos Garofalakis, Rajeev Rastogi and Kyuseok Shim, *
Mining Sequential Patterns with Regular Expression
Constraints,” In the Proceeding of the 2001 ACM SIGMOD
International Conference ON Management of Data, 2001.

[3) 9.8, AL delE 28 AL ol 8d £ AL
ga” g g it AAEN =R, 2001

[4] Cho, Yoon Ho, Jae Kyeong Kim, and Soung Hie Kim, “A
Personalized Recommender System Based on Web Usage
Mining and Decision Tree Induction,” Expert Systems with
Applications, Vol.23, No.3, pp.329-342, 2002.

[5] Sarwar.B, Karypis.G, Konstan,] and Riedl.], “Application

2D ==X S 71%E 0188 VLDB 7Igre] &2 =HALE 1007

of dimensionality reduction in recommender system - a case
study,” In Proceedings of ACM WebKDD-2000 Workshop.
pDp.285-295, 2000.

(6] MulvennaM.D, S.S.Anand, A.G.Buchner, “Personalization
on the Net Using Web Mining,” Communication of the
ACM, Vol43, No.8, pp.122-125, August, 2000.

[7] Kim,Jong Woo, Byung Hun Lee, Michael J.Shaw, Hsin-Lu
Chang, Mathew Nelson, “Application of Decision Tree

Induction Techniques to Personalized Advertisments on the

Internet Storefront,” International Journal of Electronic
Commerce, Vol.5, No.3, pp.4b-62, Spring, 2001.

[8] Mobasher, Bamshad, Robert Cooley, and Jaideep Srivastava,

“Automatic Personalization Based on Web Usage Mining,”
Communication of the ACM, Vol43, No.3, pp.142-151, 2000.

O] &, VM 228 A8 Ze2EHY L o] &3 54
4 oo|HE A"y AE” | ArAd=EX, AT, A
5S3%, pp.1599-1608, 2000.

[10] JB. Schafer, J.A. Konstan, and J. Riedl, “Meta—recommendation
Systems: User-controlled Integration of Diverse Recommendations,”
In Proceedings of the 1lth International Conference on
TInformation and Knowledge Management (CIKM 2002), McLean,
VA, pp.43-b1, November, 2002.

[11] F. Masseglia, P. Poncelet and M. Teisseire, “Incremental
Mining of Sequential Patterns in Large Databases,” Actes
des 16imes Journes Bases de Donnes Avances (BDA’00),
Blois, France, October, 2000.

[12] o)A 8, 48, 454, “AFH 7HsAE A8 gEg4 A
FrAALE | AR EE A, pp.625-632, 2001

{13] Feng-Hsu Wang, Hsiu-Mei Shao, “Effective personalized
recommendation hased on time-framed navigation
clustering and association mining,”
Applications, pp.3656-377, 2004.

[14] Soe-Tsyr Yuan, Chiahsin Cheng, “Ontology-based personalized

couple clustering for heterogeneous product recommendation

Expert Systems with

in mobile marketing,” Expert Systems with Applications 26,
pp.461-476, 2004.

A oA A
e—mail : sjs@iita.rekr
1986 g A =pg sk (gAY
1992'd sgigtn AA-38

2005\ FEEE e e (A}
20014 HlolE FFATL

20034 @A=RBIe AT/ oA
20033 ~ A ARFAATIEY ArgFd

Al Eok: DBMS, Recommender Systems, 9H¥ITIE SW, =4

ZZEZ 5




1038 HEXM|SS=2X D M13-DP HMe=(2006.12)

2 M ol

- e-mail - smwoo@chonbuk.ac kr

1991 Adoistal WAL I o) 3HAL

19959 AEvghw AhEA g
CEERE

2001 A5 g A4EA s
(el supAD)

it

20019 3¢ ~2003d 11€ A&Eoist SYEAd A
20034 129 ~2006 28 A&

7|5
20062 39 ~FA AL AAHRFIR A
BB A8 15 AnAA, BAEY DA, 40 BE Y,

XML &4, 4AE =AM S

o = df
e-mail : dongha@‘nethru cokr

19914 gH=rfsly|e
de}%j&Equ@A})

o

C 19039 ZaE et
t ‘ AAA (A
" 2000 THFHANRL AAALETRAD)

19961 39 ~2001d 69 T HRF AT4
YT
2001 7€ ~@A () daF dlolH vhold AFA AP
A F-ok : Recommender Systems, Web Business Intelligence,
Web Log Mining, Efficiency Issues and Applications

of Association Rules/Sequential Pattern

7l 2 A
[i=] <

e-mail . yskim@chonbuk.ac.kr

19789 mE it 80| A}
1984 F-Lofsta A akakak(o]) g4 AL
19924 oot Axrekal(o] shEkal)

A Bok XML, AHEAE 24e] ARAA tE ALe)
elE o] W3C A~ S

3 = 7 .
e-mail : soonkey@chnu.ac.kr
19824 Dortrmund &} 44k, DiplInf,
19949 Groningen™ 8t A3} Dr.
198549 ~ @A FH e
A7V AR FE
1994 5 AL
19989 =1 A T ST et g E Y A Xé 499
20001 =5
2006 ~ @A KISTI AGA-FuT 7 3
&

-
PA o} DBS, AT 2w 43 Ed o]




