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Dynamic Link Recommendation Based on Anonymous Weblog Mining

Sun-Hee Yoon'- Hae-Seok Oh't

ABSTRACT

In Wehspace, mining traversal patterns is to understand user's path traversal patterns. On this mining, it has a unique characteristic which
objects (for example, URLs) may be visited due to their positions rather than contents, because users move to other objects according Lo providing
information services. As a consequence, it becomes very complex to extract meaningful information from these data. Recently discovering traversal
patterns has been an important problem in data mining because there has been an increasing amount of research activity on various aspects
of improving the quality of information services. This paper presents a Dynamic Link Recommendation (DLR) algorithm that recommends link
sets on a Web site through mining frequent traversal patterns. It can be emploved to any Web site with massive amounts of data. Our experimentation
with two real Weblog data clearly validate that our method outperforms traditional method.

F|IYE : g2 EfAHWeblog Mining), 23 AEE (clustering), 53 &3 FM(Dynamic Link Recommendation)

M B H2H(clusten) 2 2% F Stk B A ol A
S HE e S AHER AMHAE 2 TR

§ #AelA Hate FEE Hoste £8 HH (travers- ok 7] g AbolE AAAL 7 ARGAE e sEd big
al patterns)= Glaﬂé}% A AL §) Ak Hopel A 42 AdS dobd £ = ofd Byl ot AEAE
Fag BAlOIHL 21 AR ®Ao At AEE Fe o] z#g URLES 44 HIT &+ A=F: A 7oA
o, -Ape| ERH A l-t— gkl & (h\’perlmks o Ze A Agd F= Aok dF o], 4xAF URLE 2%z &
:"- EEHH @ 1 AaA(el : URL)IN 5 AAR o]edt # URL# ga= 448 ¥& + ok

2 Lol aBee dF Solud Ag old BAGA AgAe AT AHE EAse AL &

3 #e FAHmining traversal patlerns)ch goHl1l &

2 z
Fufehn AT aA) ol% BREL 247 % HAl AE g A ASATE sk ARE BAE)

ol ¥AM¢ URLEeCl H{ 3 A8 HE AF Ay 2o g} olFEly] g of" A4

- et F558 #F T e e 9 dded wEv)e g
7l SlaiME olel /le) F7 URLES AXek ¢ ook A 2 BA0 olel E5a 548 ¢3 vonzi
olu ojsh 22 Ful AL A= AEAEE Hute] 2 guigle FRE FEH AP BUEE A 744
o}, Zejuf ol#fet AR A Mulae S diFEEe vt
+ 4 & 90 Sela WA i gl Algx e EAS wabslm o Ad]ae] HS
M A 0 74 o1 B - oo 78 149 Ads) S 27k Frkeln 7l @l 48 A



648 HEMCIS=2X C M10-CH H5=(2003.10)

S
25
2

ERAAE AEA 9 AU Avag AT 6
oz u %ﬁfﬁﬁ%% wom or;_ S

2l [
gl o 1 F{U
g
P
ol
W
i)
™
|
o
o
10,1_1‘
Fl_
e
v
et
it
é.
2
i

rﬁL' lo =

=+ %i(Dynazmc Link Recommen-

18 &S Aoteln, Asket DLR dxE&E

£ ”JEH??_} ARE EFSHI AF de] § AlelEe] &

HHog Aed & vk WA YRad 7z Y=
)

a = U] H
S2 § AolE dARE vE] neskA k3 FesHE
= 25 7 Sk BEE 4 Fo{sHe F4 WHERY
A A A (g, )0 wet Wi H3HE A2 4 g
olg} o] AAdE WY Pt AA FolHYiE
(hypertext) 729 Al2d AAZ AAAANGARZS, 4

and A4S Aolle Tedd 42¢ A 2
URLY o £2 A% 4742
e ool HSd(, 41

= E.__

2§ o] 4 F(pageview)Z 3| o’-ﬁ}% ol AbolEe]
TEkE e AREAL oleld MEE Fuje R Ho

AFE AFwEs & [l
| e v 2 23 M e el Bat
o #% AHATEE 7| 3T 244U 9 A
<} F AR Ee BlAls et A g4
of dsia FHHen 4
J] Ato| 2ol g 92 b
oJHE o|&3te] A LduFL Hlal EA gt} wpA

S¢lAE A8 9 &5 A5TA g 7Ew

)
- ﬂl%

e
(icl

R

A% ¥ WA 1ee AAEARE AT s oA

11-} Amazoncom} 2 HAFAN Alele T § 7wt
Hokell e A ey 2, 92 (E 1 a3 ae
Ay ] 7 & o]o:] o].ﬂﬁ]. Q] U:] Wﬂ E]-},].E sty } ] 5

Aqtgo] AAEHAJHE-12]. Letizial6l= AHEAR7} 34
A Bgk URLE S 71838 ¥4tz #4e 7138 £
£ % URLSS vlg] Zoba] ot ARgaboll 2] AlAls] 7

Fefold o] ofeldEelu} [T]9A Yan H(1996)<
Fs i s (automatic  customization approach) &
|83k}, o] g2 AREAE 9] FHH a2 (categories) S
w7l flekel | M9 2o delA AR HT dd e
7HH e AEA S Y FYAHE QA o7 A fAksE T
oA=L HWESI= Ale|Ee WEAES fFANE #AL 7}

A Aoz 7HET. o]Ad AR stelagE Alo]EE

r'w ;9. s r"\o

EF_'-_

ks
A

)-:

o
\\f‘ rL

2] ete] AEAEL £
Fahul ol fHh dE Fol, JduY ve AMEAE
1 o 3

A wEdhe Ja5E stelgto] Edhighlight) Al7]&

A& B 4 Ao Yan B[72 H]’q S WE( vector)‘?_ x4
5

454 ipslis e A F0, o e
2ZgAG g Batg-Ao] o3k Ho| A 59 A (cache) 7%

of 9& ZE A AR o FHe ALEAY
Sk 5 = P e R R e | 0563“3 v 2t} SiteHelper[8]+
7 ApgAbe] o)A Hit AHHe| ofstd Algale] MEE
g gt Alga 494 *VJ ooz 48zt HolAs
RREH Ve diESs AAstE I AREA A A AIgH,
719 = glaEe g HrEule] A Ale|Ee] the
Hol Ao gzt Fd oA EL Al WebWatcher[9]
© AR 9E #33ke HelHES welrtEA oA}
S A FAMe RA9lE AEE HH I A~
2 AR Tl oA S i ke dHo=

o

Alggoh 2 FolA] 9L ol el §) Alo]Ed Fatd
NA-E 44 FHs e HAEE TAET] 96
WebWatcher 4] Mo 2}§-Eflc), WehWatchers &
A Agae] HeheA 3} HES] fARSH ,_H‘}g 7= ok
E AMEAE ] HakeAd vlaste] AZE HolAEd o
& #ALE Atsit) Zakesh 511012 9A FAM <3
25 7hA] = AMErbE dlgt ”i—ﬁr‘i% A8k BA
Aol S AgETh the dAE 31 EEe] dEe
g ¢ FE Tl olE Ez‘éll}%"ﬂ AR ) wpA] Y
o7 ARE AHEATE Soo A HYW o EZaaldsi
Hlulse] 7pg Jple Zasdddd 2Ag FHYEES 5
Astl Hvh WebPersonalizer[11, 1215 & Ale]E2] Ay
RIRREH 913 A EY FY2HEA 7|zsd
ol A& FAwhh Alm¥le HAo Ay s & Bty
T 2o AHENE Ao AES FHITL

AN =2

o] FellM= e do|HE ol&ste] AFY F =
ik g3 EE bk E4FH g Ao, o)E
§ Abo|Eo) A &sle] ) *}RZ} oAA AHE & gle= AR
Mul 25 AFste 54 W3 FH(Dynamic Link Recom-
mendation @ DLR) %%Td]zg Aottt ANty oz w4
FHE Fote] € AW Mul=E e 9% ¢nE
oA 7hg Ao nEsElel ¥ Al FH HayG
o] Wf&(5, URLIo|th o] 212 AlA(session) &4 Z3#
el mebd gFe A48 48 7 vk q7|H Aol
W3Ce] WCAVAA Heoj3k Bo]z ALgRI7} §1 Alo]Ed

(

1) http//www.wi.org/WCA.



goste] @dd &3 9 FHolAEe ¢4 2|,
A F23% A= A F M9 DIR FugEse
A4 AL ERTE Wd JaPFE 448 4 4
BEE Wi JATES ATl Ao ANl e Hol
Age AR e ;s ARedA Aok vk A W
A 2igE9 DLRV)E (9714 “V'E Vectorg ¢n e
™ Yan 579 WE RIS F4 HEA Ao2 A
9 A¥dE T Hwrt ofshd o dnHEE dE

3] A4 dlelEnl 1 = pollM & Holzg Wi Fpuks
T 1-FAEY FEs A4 7
7 otzE]Eel DLR( M) (AA7]A4 *M"2 Matrixs 2j9|gh
oh) AlA el A iéjtﬂ ﬂlOlRiA?W AdE el o
xl?}c *@"éﬁ&t} ;Ho] Ol
e Foll ofsf AAdE W %1*‘?}01 EaAE A4
A HolAE3te] ARG L dvpd LEHRLLMI gl

DLR ¢4u8]3F52 tfga 22 AR QAR o]Ffoz]

C

FIUJQ
o
1y
rlo
i
e,
l\)
;.,
3
rT

D AAg - & dighe] dlely Y 59 AA=
£ Fstn, IP F4, AL & o] &3t A4 del
Eldo] 2 D& A4 s}

@ " 2 AFE eAL wd A aFgE A4 g

@ 74 28 44 45U E AEEs BdEE o
AFFHS AL

@ F2 HE 3 AoleE A3 A‘%‘i %14 FHE
FEsiAY AdE =31 JEaydye vh22E] of Al
A gzt

e Helld e dagFeA BF gk 4
ol 4 2] (preprocessing) S Hyslal, oo F 79
DLR ¢3EE59 2zt diste vid =2 38S 443
=BG Ol FJagshE ol fate] §] Alo]EdA F3
8l S AbAlelA A e,

32 Hig

AbEAL M-S G Al Qe B A 9
o|xl e A ouigt). e} Y HIOIH g A
o 7159 <de] #Hol#] fpage views) F2
quests)= o] F-01# qith dubH o 72} aF& aF A7k
234 URL, -t 23] WA o] IP T4 5& x¢st
TGk Eg 9A] g2 dojHd e sadd § *P Lo
o= 2H2% we P21 ¢ (Weblog entry) =
gk o]Hd A5 FEEL HITP ZREE
olgf AREA} HAHeR 8 Fdeln
Y21 gEoR 7|EF Zol7] Wil A&ate] T;] HE
& FAsHE Aol Tgol 4 gtk el o
Hag Q27 FELE AAS N FHo E.:%Tﬂf%(olﬂﬁ‘.
A& dol¥ Z#]4d(data cleaning)e]har 3o}

lg mlﬂ

s

o W2 TAD 7IEE BN Y3 M 649

Hole #eldg Sdtol AbBAte 2Tl ofd) Wz @
o 7]&:-5] qd2 31-5 s 2 ?A-]E] Az g A
AW, e A8AUR FHY AIATE A7 &4
o e F49 YEAYOR LRs Aol Lasjs
(3714 & AHgA7E § Alo|Eo] Aitate] AAAME
£33 FIFEFE AAolgn ) YRR A
T2t A= g ARERTE O AlelEf] s F
3 AJHS Yolol 3t} ey HTTP7F fZo] #A&x
= TR EE(stateless protocol)o] 7] wiitell ARER}7E |
A2l @ AlEE dA dRErtE € 5 gtk dubdes

2

302 A b F(timeout)E ol&5t= WHE FHan =
o] 22 [13]19] dd duof w2 3 °| ot & =FdAE 30
T ATATE olEste] A TR dutdoez A4
= Tshe HH2 2R A A 30R) ddl s

=
DLR(V) ogza}%e A gAbeE 35 8l Yan
E[’7]91 Wegzds %ﬁa}ﬂl A5 Aot} DLR(V)+ F
woAA s

o] 7L MM g
o 7 oduk Jr%]:l(%, 3k #o]z)Ee] Ags A
DLR(V)&= ®19 [-348 Fol A8S 44317 96 A

A odleleiwel 2] BE NASE Zelavgss HHE

v&?‘ﬁlt} )‘E}B]% F ztflﬂ"g 415\* & z;l"_:(smm )Oﬂ [[!'E]' %

Aok E£g FHRAA

22e 24 HolA A% AGEA(N
3.3.1 8=

DLR(V)l A AHgak A4 se D7h FolAR thgst 2
o] A&z e wE g FEs)

Ve= U, Vs, 7, Uy (1
1, if s;=5
7] %
A7, :O otherwise
A71M FEET HE A sollA FHeolx5e] B g4
weahA] eberthE Aolth &, s, & Aol Ael j-wH 5

o]x 9] FA4 of F-ik-& vetdli= o) F(binary) ¥4elth
DLR(V)ol A 3= K-means ¢a2]5(14]12 ol 86lo] £
~HEE Fadch WA AHE 6 Al (a 1A Y s el
M) #WE (vector) 7P wi@AZICH gerH o g 2
"‘E‘?‘é Ay Fe o] F7HE FAE(similarity measure)ol]
7|8kste] M2 7i7ke S o= elslErh DLR

(V)= AMAdse] Fe28d2 9a FA = (similanty



650 HEMelEel=EX C AM0-CE M5=(2003.10)

measure) Vector Angle(VA)2} Euclidean Distance (ED)Z
AbEETh VAE 7 54 9y Atel9] zkE=7 2(angular
distance) & AHEste] AR S AlAdeoh

:s

IxHy! @E

A7 ¢ = <x, y 9|2 VA & [0, 1](x4; ¥; = 0)9 T},
VAE FAMS Hd@3 Fed, VAx, v)o] gl 255
54 WE x 9yt o fA0D @ 4 Avk EDE 5%
e S ) ulAM (dissimilarity) & 4 Fepa 7 #h %, o
Fel S5 vnge 9SS FAEHA &t EDe B

8l & 5% ulg alele] §Fem AnE A

ED(%:5) = | 2 (xi— )’ @)

o]7]4 ED e [0,e0)0]t}. EDY] o] #S42 F olE] x
o yo FAIEE Erh vAeh Vs HY ED= § wg
9 1 WEo FZ7|Te Wyl 9EHE TR 5 gl

VA(x,y) = cos ¢ = (2)

R

ED(y, ky)=1(k—Dy|=+0 (if £+ 1 and y=* 0).

DLR(V)= #ldA 71€¥ fAME VASH EDE o] &5}
SHAHGE FAdht HFeaH3 e 54E fARE o
HE Hole Alde F¢~HE Bdsh= Aotk DLR(V)el
My Z e K-means ¢adlss HE43th K-means
= ASol 529 (random)Z F82EH 9 F4(center) S A
g3 F ddy F47e AE Hdstd daA] Fe4~H
g] =% Al9. _9_7;]7].‘— u})-loi j‘“i)‘E']‘J’E ﬁg o oL

Bo=E T
gFoltt. olg o] HHde 7t Fv = 4 B—‘!EHJ%L
CV=1{V, Ve, =, Ve, 1= 33229 W% FJAHF A}

o} 333289 3 JI3HY WA o] &,

3.3.2 Mg 3% @Al

DLR(V)= K-means 21250 s AAlg 2z Fe|Ae
9 54 AEE o]&ate] 7 2 Fhe] F AAE(s5y,) ©I
gt g 7 e 9a5S dYH(filtering) 3k o]e} 72
o] A4E F4 wWEelge W |- HAaFAF cv (F, F)o]
Ay o] A AN HolA 5o dAAds AF st
7 e

3.3.3 37 929% 44

(1Y 3-1)2 DLR(V)Y F3 F2FT A4 d3nuEFL
HejEuh DLR(V)S 3 Hz2is AdnAde /JDJ a=

A A He N2 AR 7 2] (category)E A
7] 94 332464 A9 =4 WA cvel AEE 4
A2 g ele] AL A4HE Fake] 71 FARSE Wi -

FARY cv'e AAsE Aotk (Step 1. TE2 CV'Y

of g 7HEAE 7HA9A dA Ay 44
T F33E RE A IHStep 3-7). H714
B 277 o9 F 5 Aok wEA PRV
€ @ FAH= gadde a2vld d s AR
= €tk 94 RE 71EA 9] 7] 22 AP AU Step
R), 2L Algzato og we Az = gy33E 37|
AgzA N et 38 N, TEe dolAEe] F3

A (Step 9),

rlo

Procedwre VectorRecommendation (CV, CV', 5, N,,)

Jocvigdiay F4 Wy A, cvid gadgd
G o‘ﬂ];]kH_ Aﬂ A

/N7 A A e FHY A A ARz

1. determine cluster ¢ by computing match(s, CV)

2 R*=0

3. for each page p in the frequent /-linkset CV'(¢) do {

4 Reel(s, p) = weight (p, CV'(c))

5, p.vec _score = Rec(s, p)

6. R =RU{p}

71

8 R = sort{R)

9. select top N,, pages from R’

end

-

(38 3-1) DLR(V)OIl i3t =3 2AIFE M4

g (¥ 3-1)9 match(s, CVIS 331" 4 7]&3
FAFE(VA, ED)Al 7]9tate] Aldgnh zeju fARE VA
g} ED= AR Zlol9] AAES vaste Afdde & 3
&3 Ay A AlAY 2 Aue) g F8E
AA ARE Edchs FeiaH ZY9S vase A9l o
o7 7Hoverestimation) = <= it} ufebr 2 == o]
g Agr ZAE €82 + e FAHE PED(Pro-
jected ED)[2]E # &%} PEDY: EDeA e sz &

Ag shdsr] 41T Bv3HE Ak 54 diold dF =
o, = Y s ¢ cF 77t A AHe Sy Wi
&2k Zk e wle FAEAYAEE 7R WY s9 ¢ 9
Hl AR & A4bal7] 8t 9H s 7F YHizero)e] obd 4
AE2E M= A58 Y 49 9 AR projection) & o]
&3t}

PED(s, c) =\ 21 (s;—c)® (4)

o714 PED [0, )02, m#WAe 4HHA @
webd PEDV} ol# 7b4 o)z AAEg Wad &
R Fojxl Agte] AN Wiuo] ol TH g
& Fesggel F8aA A g F Ak

2) AE]B 4 M (active session) A ALEA7 9 Alo|EE 435
(path)& ofnlgch AE]u M #el= AelB e fartae 25
HE ozl WH=2 f#& 7le|rh



34 DLRM &12|lE&

DLR(M) 8l H=13he Adsk7] S8 A4 diol ey
ol ~BRE WM 2-ylAATE AGdTh olAL Al o
A3t Ho| R E7te] ARAS zEd Aolth. DLRIM)S F,
HEE A7 fE A dielHwe] 49 RE AMAEE
zt 282 ER2d 9#H #FE(adjacency matrix)S A4
thoolgdt QA dHE o] §ato] HEHHE A ﬁzﬂ # o]
Ao} Aol =2 HJ23%E A4E + Ak &, DLRIM)
oA AAF CVE o] 43l 2

& A HElH %l 91 %61
g #& og %E—lﬂ Ade dA oA

Z, " H2Elgr g2) HelAEY %Jf;f}% BA 3},
DLRM)e] F, A3E 2Ha AAE(s )0 et 2epz
ot SR A 4

ir- lﬂxlsl- R‘g‘ 2 2] B
A ol g AFEAN,, )l ol Aok

3.4.1 F8=H¥
DLR(M)ell A ¢ ZFo28dde 33122 DLR(V)e] &v

=
~HYe gz ek

il

3.4.2 Wi Y33 BA}
DLRM)& W7 A4 do]ejuo] ~eAe] BE AALEe

hete] S A2HMR Q13 3 E(adjacency matrix) AM(S
A 2-G Ay Fod A o7 SHLHEE AM

AT 9z AL 33139 FH2HYY A4 ¢4
7F A A FE cluster_ids A dloE]H]o] e A
8 $917] wW2o|c}. DLRIM)A A= o2l § cluster idE o]
gole] FeAEERE A4 FE AME AT o F B9,
gl AfolEe] A AY (1,2, -, n}e] FAAWH, AF AL
S axp YERZ Aok A7 AM(, ])-; A4
A dol] (R R e FAvt E48E 19 e F
7behar, 28 gowd FAFY, ofg) g AHeA Helx
i2EH ;R 7= a7} 2351 ol dAlsi® 19 gkt F7}
"o} o9} o] Fe|2HER BE AASA ddl AMG, /)
E AMsiEctE, oAl ZF FEAHE AMGL HE AT F
g6 =272 etk oebd EE AMG, ) < [0, 1]°]
fAopovprtoz B F2EY AMG, H dete] Hi
AAE(5 i ) ©18F] FE 7HAE Y4EE 09 Gow 3
ok ol olH PFEE AMed A gy 7 HolA 7
AfAe aelzk v 2-#3RF F.E2 vt} o]l

E‘_ﬁ"?_' ﬂﬂ‘:‘l?‘l @9] ‘%'1%?"3% A& 1efstA &2 DLR(V)
ol 5

o ne

;%

(z19 3-2% DLR(M)e] 3 J24% 44 duelsd

3) DLR(V)oll A Ze|2Blgl Gaa] A4 doelujo] ~e 7} o] oigh 2
glaE DE Aded meby FesE DS ol &ate] IHAHER QY
BEE A4 ¢ vt

#O

o
0g
i
Hu
I
m
=
=2
~
T
@
O
A
u
|
i
i
(o]
L

J

HolFoh DLROVDE 53 235 A4S 93 3 A
wAls RS AREAEY HHl e E 7] 8l 342404
4% Felavd dHAE AM(F, WL 2-HAFT FY)
o AEjE A wlE sobe] FALE AME ko] T &
Apgh Wk 2-F A% AM(c)(F, Fole)& A4S 2o
UHStep 1), 22 AM(c)2RE AE|2 A 52 dx ¥
ojzle] Ul&HE & »& -%-é—iﬂr(gtep 2). ol#fg 5
IR & S SRR o) R ;| [ P =) R = R s
gro] At} =, AM(c)9] WH rof 7} “HOWOH g 7}
FTAE /MAGA HA HEB A4 so dig
RE AT HStep 4-8). o71A FH #34
2 2 5 drh wEbd DLRIM)PIM = op7hA)
FASE YAadEe A7)d dis g ARES Eoh WA
& 7hAle A7) wez HEAMNHStep 9). 2 A
fate o8 vg A FH P3P 77 AdzA N,

of weba] ¢l N, WHE 2] Fjo]A S| FHEtHStep 10).

bt
rol
=

Procedure MatrixRecommendation( CV, AM, s, N,,)
docv:EY sl FA WEHAT, AM: Y @Y, s Ee 44
/N, FRAA AL FHE-A A Algzd

1. determine cluster AM (¢) by computing maitch (s, CV)
2. AM(c)2FE sof Al delAd -gE= & » FF

3 R=0;

4. for each page p of selected row vector » of AM(c) do {
% Rec(s, p) = weight(p, r) :

6. p.rec _score = Rec(s, p) |

7. R:=RUp;

8.}

9 R =sort(R)
10. select top N,, pages from R’
end

(28 3-2) DLR(M)dl 2ojgt =8 2lax et W

4. 43 o

og

41 Mgl g
DLR ¢xelZ9 37 ged 22 4 714 Heol 7]
gikato] Z7st 4= lo}A] - Impact, Benefit.

® Impact : dvht @2 ARE2E7F dubi} 2 FHF 4
o] 2| & o] &3t
® Benefit : §] Alo]EE g9 F-3h AlEA}E0] vl B

=82 Hosai

B =RodAME Z AelES o A9 23 dolHE F 7
o a2gog o] AdE FYFT; T deolHse} Hi

E dioje. dgd AMgshe HEE fedA AdFE impact/
benefite 7|4 ow AMGETE 334 7]&3 DLR €42

YZ5¢ 94 Fd dolde] Aol 71 FAYEL 4



652 HEXEEBI=FA C H10-CH HM5=(2003.10)

gt & H2E HolHE o839 impact/benefits Blal
oz Hrhsict

Impact= A4 dle]enlle]2=g] 2} glAE MAHe] -
ZAF RY x(xz2]) HAEE HIH AHEY A
Agth AbES wigad 4 gl A9 HaE fﬂ"]'ﬂi
7 Ade] dE =4 J2E8T g vk =1) LS
HET AR 5 ARRETOZH 4T + oot

Benefite ZA3717F 25 ofgv, ARE 2487 9
& Ap-ga}e] ‘—‘5% AR E¥et ga9 sfered 1w

i

B
e

rulo E o

@ gage dd QolMe el ga Aok 3, A
S0 FUTE 29 4 A, ABA EAoord B
sole] Hiwg gAY & Uvw AL wHe A

FASOA we ddg Fr Aol ol dUe 4y
a7l ZAstew Aok 9 Ay s Ee 489S
St 87 weke T AgAEo] € Aoleg ¢Faty g
oA mi o] FFg vlasor $r. 1Ty o e ¥
AHez ofele ol wehq E RFANE AL}
24 424 Dol A3 solxe) Aes o Lot 2
AAZL AlES WHAD 4 gle gl AL A
Ao sk 24 43AAA e AN ATE 7

il

é

o] HuE 95 impacte} henefit X2 o] &3}, 24 Fo
2Eo| jgte] zZ} ARE-R}e] o & 4‘“51{] 3 H3zs W
o #HelA MFE FREST, Aok F Ho|AE WEd
AHEAE S, Holk T Ho]AE WES AFEAEY
& A 952 54 gasd o Ade we
delatd] dis Bas Asksich 2 dn Eli°ﬂ &l hen-
efit(FH HAF Gl A delsl o2 52) o] impact(F o]
A NFER e AEREY HE 23}1&:: TEE,
gl B g FolA 5383 A5 olie] #Helrs
(d - dF 7 o] 29 FHe|AE)E 3§ AMExIE] flut
W oalE daeEe agZe AVH R 2E 4

] HE 2HE 7 9= vl el parameters)
= oteth BE A5 HAe Aapyt Jexs sielvg

42 A dlolg

2 el Ao Ade T o7le] ¢ AlelEmNEH oL
L HolHE o] &ate] gl A WA Alo]Eis 0}’“]‘3}
W #32] Asianalady Ale]E4e|t} o] Alo|Ei= 21170 €]
A2 tE 9 HoAER Aol glom 1 9 §e oln
A "lzE Fo] xFEe] Qv Asianalady Ale]EiE-E
F 84dire] = odojElE Aol 2o dlolHe dhRel
Ayt 69833 AMEAEEE 5912 119-1 S EE 7]Esich

4) http://rsvweb.asiana.co.kr/.

AA BlE i 4913731701W, F WL} £ 4086481,
aglm g A el 1202 el Ay £
ol o] B training data) 2= 719 7H20024 129 291 ~20034]
29 119)¢ =71 HelHE o] gstgom, AAFD 3 A

2 fE JE F= 76167840l %, FE AH T 117893,
aga & A EE Aol 6468 AUtk HZAE dHo
HiE 1397H2003d 29 1291 ~20034d 29 249)e] =1 o]
olE| & olgdtt) HAE HolEe A IE fi= 928454
Aelw, o] 712 F¢k F HEA & 799339

o =
=
kit
=
!
A,

v
e
E,l
2
2
ai
o
rot
[iin3
=
Ht
o
I“_g{-
o
|
i

(] -
925 vpepudol Aol F# d)o] 8 (training data)
2 29 712002y 29 99 ~29 2008 =1 Ho|HF o]
4590w, AAE & AR 5 615 FE= 495,795 710)

& AA F= U576, 2Ea 1 A4 g9 dol:
12315 @9tk f2=E dolg &= 447H20029 29 219 ~2
4 1Y) 27 dloje & o] &3l HAE doHg 421]
SlE 1 1,073934 lely, o] 7|gF Fet
416179014, b A4 del= 2H81E eyt ﬁzM
g A FE FE 41 126616408, fE A4 £=
10120, 1&]al & A4 Ho del= 1251% vebuch
A% 4o R 0SE Windows 98, CPUE Pentium III,
RAM 512MB, (22T 21oj= JAVAS Ab&sigdv) (2

FIL

F %A 5

H4-1)2 F 7He A AolEe] 21 dolHRRE o
2 AAEY Holo et REIVE Koy e 7t
MAde] £tz Holx g HArs AL, ARFHL
x(x=1) HolA o]d g HTF AHEY H5-s FHIT
2 =EeA= A dort URE FAY T& YR 2

w3 A&

o
o
rr
i
o>
NES
2

o
7t
i
&
re

By
2
op
_};
n

— lo

7] Sl A o)A AR(F, 35 e]H]) vvkel S
Ho) #HolA HF(F, 20707 Z& 2580 4))E i
ARES A7 (29 4D F4 delgg g2E o
ol b ole} & A #HFL FP3 FHRE B
ofFrh HA Floj7] g T Y AlelE ZE 3Fe]
ol4el AAER Aghstm, = ¥le]x 7142 Asianal.ady

5) Al MAHeA 24 Aol x| A e)
& abgny

Jul /b gz sllel=(d vy Hola)E

6) http://www kbsmedia.cokr/.



2lelE9] A 205 ¢] 4], zr2]3 KBSMedia Ale]E2] 7%
= 2Fe]AR 7 gEA AEE T oA F e
2o dig Addele] Fxed g el

30000
—e— Asianalady

25000 | —a— KBSMedia
Al 20000
il
sy 18000 |
£

10000

5000

O L A 1 L 1 L A 1 A 1 il A ok L L 1 =1
3 5 7 9 1t 13 15 17 19 21 23 25
He 2ol
(a) Train data
6000
—— Asianalady

5000 —s— KBSMedia
Ml ap00 b
H
2 3000
4

2000 |

1000

3 5 7 g 11 13 15 17 19 21 23 25
M4 ol

(b) Test data

(32 4-1) MM Zlo|¥ ExZ(0fA|ot} &32| Asianalady
AO|E 2} KBSS| KBSMedia AOIE)

43 AlF Hjo|E{E 0|83 DLR YNE|EE9 Ms "I}

o] Ao AMetE DLR 47 FES 4280M 713
Eoe]l A4l dolge] dad due sy Ay Wy
& 414 A 7)E3 T Fdslh

-l\ rJ
0::1

4.3.1 Fo)=EdY

3344 <lFst ®iel #e] DLR(V)IZE DLR(M)e] A=
o2y H3Ho] gy} B =Fede 2 i K
means LE]lEE o] &3l A de|Hde] 2o MAE
S Zular gt} f4% EDE 289 4% Asianalady
E K=4270, 223 KBSMedia: K =379 Zv]2EES
AAsgTh fAlE VAS Fa3t Ay A%lanaLady‘\—’_- K=
6671, 281 KBSMedial® K=39712] Z¢12HES 44
3tttk K-means €3d]55 3@ o 27 K9 5+
Zb AtolER] AA] Hlol4 Arm At AFsHY FE
#7172+ ZejAE e Ao 4071 16}1 BEd 7

L o Folth dRES A% 6~9 Aol u)

¢

©|
el
=

ox rlo o
m}o m

of

—
(=]

o
o

oX,

2,

P 4

1 ot 0%

E)

i Ok 0

DLR(V

bics

i

1o,

4,3.2 DLR(V) ED, DLR(V) VA, DLR(V) PED¥]

A Hrt
)_ED, DLR(V)_VA, DLR(V) PED <=l 7H&

F& wdg ddse DLR(V)Z #7]dch 71 F
O

el HA z mdso] M4l Zold A
ok (28 429 (2" 432 44 N,
- N,,=581 Aol A 7 ndzd gig F

FES BoEdg addAM & 4 %ol N,,=109]
9] DLR(V)_PED E%e] 7} 2438 nojivd 24
N,,=1021 492 Asianaladyel t
DLR(V)_EDZ} 41.7%, DLR(V)_VAZ} 43.3%, 21¥]
DLR(V) PED7} 499%% RHolFr) whdHe] N,,=59]
Agel Wit 24 AT ES DLR(V)_ED7F 269%, DLR(V)_

VAZ} 285%, 1213 DLR(V) PED7} 41.0%E RHo5+9i).
KBSMedia®] Z5-olx= o]} FAlg datE Bk we)
A o] F AL

=
ol
=
£
il

g 4 4

H ~N,,=1021 %9 DLR(V)_PED Z¥%& DLR
o] dli mdg 7HFsle] DLR(VIE 373k}, =3k W
HHolAH N,,=1020 d59 N, =52 A5 s 29
ot BE Ag oA N, =100 A9l o 2L 4
Btk webd o mE AY Adt N,=109 4
S HoFy
600
500 |
400 |
300
200
——DLR(V)_ED
—a— DLR(V)_VA
100 —+— DLR(V)_PED
00 ——
1 3 5 7 9 11 13 15 17 19
M4 Zo|
a) Asianal.ady
500
450
400
350
300
250
200
150 —— DLR(V)_ED
—&— DLR(V)_VA
LS —e— DLR(Y)_PED
50
an e
1 3 5 7 9 11 13 15 17 19 21 23 25
Ml ol
(b) KBSMedia
-2) DLR(V)__ED, DLR(V)__VA, DLR(V)_PED2| MM

gl 4

208 FH 43E(N,, = 102 82)



854 HEHe|E2=2X C H10-CH HM5=(2003.10)

600
500
F 400 t
H
A 300
g 200 f
—— DLR(V)_ED
100 b —=— DLR(V)_VA
—a— DLR(V)_PED
op Lo o e 00 T
1 3 5 7 9 11 13 15 47 19
Al 2ol
(a) Asianalady
300
250 |
F 200 f
id
M 150 |
=
B 100 |
—+—DLR(V)_ED
s L —=— DLR(V)_VA
! —+— DLR(V)_PED
B Lt vww P v g Py gy ey a0y g
3 5 7 9 11 13 15 17 19 21 23 25
Al Zol
(b) KBSMedia
(32 4-3) DLR(V)__ED, DLR(V)__VA, DLR(V)__PED2| M|
Zold Fd HdZE(N,, =52 8%
7000
gooo ——DLR(V)_ED
—=—DLR(V)_VA
s | —a— DLR(V)_PED
3 4000
o
w
S 3000 b
2000 |
1000 |
0 i g i
1 3 5 7 9 11 13 15 17
Benefit
(a) Asianal.ady
2000
1800 ——DLR(V)_ED
1600 —=— DLA(V)_VA
vl —a— DLR(V)_PED
5 1200 |
T 1000 |
2 oot
600
400 |
200
0

(3 4-4) DLR(V)_ED, DLR(V)_VA, DLR(V)_PEDS| M=

Benefit
(b) KBSMedia

HIHN,,= 102 22)

(229 4-4)%= DLR(V)_ED, DLR(V)_VA, DLR(V)_PED¢]
Impact/Benefit”] 5 #7115 BoFoH(N,, =102 4%). o1
#AAM DLR(V)_PED®] @37} 714 $58& RoF.

4,33 DLR(M) ED, DLR(M) VA, DLR(M) PED®]

H% 27}

b 3 AFES Hofr, A4 N,,=10
9l A9-9 Asianaladyel diste] 3 F3 AFEE DLR
(M)_ED7} 62.2%, DLR(M)_VA7} 63.2%, =23 DLR(M)_
PED7} 672%% HeodFoith dhdel N, A5-e] Pt
T AFE2 DLRIM)_ED7F 51.0%, DLRIM)_VA7} 53.5%,
223l DLR(M)_PED?| 57.0%2 239t KBSMedia®l
Aol oo} HAE AuE Wl Ful wheba o] Ty
N,py=1090 %2l DLR(M) PED ®=< PROM)S ol
R st PRMOR H7]@ |
(2§ 4-6)2 DLR(M)_VA, DLR(M)_ED, DLR(M)_PED
2] Impact/Benefit 44715 HAFHN,,=1091 A%
Sl A DLRMI_PED® A7t 7H4 9938 meFu)

=57

800
700
600
500

2t 4p

300

T Ok 0%

——DLR(M)_ED
—=— DLR(M)_VA
—a— DLR(M)_PED

200

00 P S S
1 3 5 7 9 11 13 15 17 19
M4 ol

(a) Asianal.ady

600

500 r

400

i

300

Tl Ok 0x

200 r

—+—DLR(M)_ED
—a— DLR(M)_VA
—— DLR(M)_PED

100

A4 ol
(b) KBSMedia
(212 4-5) DLR(M)_ED, DLR(M)__VA, DLR(M)__PEDS|

MY Zold FH 4ZE(N,, = 102 Z=)



1oedWw|

1oedw|

2

i oK 0%

12k g

iy O 0%

6000
5000 F —s—DLR(M)_ED
—s— DLR(M)_VA
4000 | —+— CLR(M)_PED
3000
2000
1000 |
1 3 7 9 1 13 15 19
Benefit
(a) Asianalady
1400
1200 —— DLR(M)_ED
—a— DLR(M)_VA
1000 | —a— DLR(M)_PED
800
600
400
200
0

T2 4-6) DLR(M)_
s BIKN

(b)

Benefit
KBSMedia

ED, DLR(M)__VA, DLR(M)_PEDS
=102l %)

—+—DLR(V)
—e— DLR(M)

7 9 1 13 15 17 19
Ala dol

(a) Asianalady

600

500 r

400

300

200

—e—DLR(V)
—e— DLR(V)

mi=

8.

10 13 16 18 22 26
M4 2ol

(b) KBSMedia

47) DR 212IE8S| MM 208 58 4ZE
= 1091 &9)

ELALOHN 718HS

S 23 = 65

4.3.4 DLR(V), DLR(M) & 4% H7t
(718 4-7)& DLR(V), DLR(M)2] F 7He] 4 Ale|Ed|
tfate] 2 ga Ad Hold FH A¥EE EAFEHN,,=
1021 A9, Asianaladye] 29 Hat 34 4485 DLRV)
7} 49.9%, DLR(M )] 67.2%= DLR(M)e] Ax}7} DLR(V)e]
e D=5 =3 A5E HoFErh KBSMedia? 45 A-
Sl‘dI‘l’dLade 'b—rirf}!‘ 3 Aso] o7t Helz f—}. DLR
V)7} 375%, DLR(M)®] 520%E Ko Fch
(29 4-8)& DLR(V)&t DLRIM)E = /€]
o %23 Impact/Benefit A5#H71E HAFTHN

3.

24 Aol E

N,,=10¢1

6000

5000 r

4000

3000

1oedW)|

2000

1000

Benefit

(a) Asianal.adyv

1600
1400
1200 F
1000 |
800 I
600

1oedWw)|

400
200 r

Benefit
(b) KBSMedia
(22 4-8) DLR(V), DLR(M)S| M5 I N,,= 102 &)

7.4 2

B oepdAE Add deite gage] dwy gm
ggaio] MY 429%e A4S, oF /WeR 3
22 Y2gYE BAeA BEA U Ay A2

A&3t 4+ 9= DLR(Dynamic Link Recommendation)

Aetatedth A¢He DLR ¢ae| &2 Wby g3
S whalely] s Hagte] d3d ARE o] 43
8 A% 4 5 5o FATH A HAEE H
o] o] &35h= DLR(M)E F3# Awel §-F3ich DLR ¢

Bt TE - oo ] =
R
i)
N
tle
2
T
[o]



656 BEMEI=tg=2X] C M10-CH HM5=(2003.10)

5 QTdARE AolAe A#A S BEHE
AEE F o AA¥oE A4 4 dgd 498

fin
)
rlo
iz
Pad
=
o
im
2
i
oo
ol
ob
i
P
-1}
=
ta
>
2
=
m
bl
=y
Hw

[1] Chen, M. S., Park, J. S. and Yu, P. S., “Efficient Data Min
ing for Path Traversal Patterns,” IEEE Trans. on Knowl-
edge and Data Engineering, Vol.10, No.2, pp.209-221,
March, 1998.

[2] Shahabi, C., Banaei-Kashani, F., Faruque, . and Faisal,

A., “Feature Matrices : A Model for Efficient and Anony-

mous Web Usage Mining,” EC-Web 2001, Germany, Sep

tember, 2001.

Shahabi, C., Zarkesh, A. M., Adibi, J. and Shah, V.,

“Knowledge discovery from users Web-page navigation,”

Proc. of the IEEE RIDE '97 Workshop, April, 1997.

Perkowitz, M. and Etzioni, Q., “Towards adaptive Weh

[3

e

_
=

sites : Conceptual framework and case study,” Artificial
Intelligence, Vol.118, pp.245-275, 2000.

[5] Biichner, A. and Mulvenna, M. D., Discovering internet
marketing intelligence through online analytical Web us—
age mining, SIGMOD Record, 27(4), 1999,

[6] Lieberman, H., “Lelizia : An Agent That Assists Web
Browsing,” Proc. of the 1995 Int. Joint Conf. on Al Mont-
real, Canada, 1995,

[7] Yan, T. W., Jacobscn, M., Molina, H. G., and Daval, U,

“From User Access Patterns to Dynamic Hypertext Link-

ing,” The 5th Int'l World Wide Web Conf., Paris, France,

May, 1996.

Ngu, D. 5. W. and Wu, X, “Sitelelper : A Localized Agent

that Helps Incremental Exploration of the World Wide

Web,” The 6th Int'l World Wide Web Conf., Santa Clara,

CA, pp.691-700, 1997.

[8

—_

[9] Joachims, T., Freitag, D., Mitchell, T., “WebWatcher : A
Tour Guide for the World Wide Web,” IJCAI 97, Proc. of
the 5th Int'l Joint Conf. on Al Nagoya, Japan, pp.770 775,
1997

[10] Zakesh, A. M., Adibi, J., Shahabi, C., Sadri, R., Shah, V.,
*Analysis and Design of Server Informative WWW —sites,”
Proc, of the ACM CIKM, 1997,

[11] Mobasher, B., Cooley, R. and Srivastava, J., “Creating
adaptive web sites through usage-based clustering of urls,”
Knowledge and Data Engineering Workshop, 1999.

[12] Mobasher, B., Cooley, R., and Srivastava, J., “Automatic
Personalization Based on Web Usage Mining,” Communi-
cations of the ACM, 43(8), pp.142 151, 2000.

[13] Catledge, L. and Pitkow, ], “Characterizing hrowsing
behaviors on the world wide web,” Computer Networks
and ISDN Systems, 27(6), 1995.

[14] Han, J. and Kamber, M., Data Mining : Concepts and

Technigues, Morgan Kaufmann publishers, pp.349-351,
2001.

2 M 3
e-mail : sunniyoon@hanmail.net
1986 A ska AA sk R EA)

1988 St WA Abst (o
1
1998 Ao eha A7) akes) b

19924 ~ &4 W daasstam wAl
alitok: dlelElvlold, YRHE, Wesite] 41, 2y

el $8 %

2 off A
e-mail : oh@computing.soongsil.ac kr
19758 A& gt &8s (FatAh

1981 A et A4S A 8 (o] o

A4p)
19895 A gThekit A|4kE Alekak(o] 8}
HhAp)

19961 ~1999 A istn 24 o9
1983 ~ A A FAen A5 skl wes
Al ftof  HEIvHe] 22, delBal o4y WEngoe)

% 5



