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Hierarchical Clustering Method for User Browsing Intentions
based on the Relationship in Browsing History

Abstract: Many researches have been performed on clustering methods for personal web browsing history.
Existing clustering methods using the visit time and/or text contents cannot reflect user’s intentions. This
paper proposes a two-phased clustering method suited for capturing the appearance of a user’s new intention
along with reflecting the hierarchical structure. In the first phase, we create groups of history by applying a
clustering method based on the relationship in browsing history. In the second phase, we apply a hierarchical
clustering method using the similarity of text contents in order to control the granularity of an intention. The
conformance rate was evaluated between the results grouped manually by research participants and grouped
automatically by proposed method. The results show the effectiveness of proposed method compared with
a method only using a document clustering. Moreover, proposed method can capture the appearance of

intentions in a precise and comprehensive manner.
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Fig. 1 Schematic of proposed method.
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Fig. 2 Construction of micro-cluster with the relationship in

browsing history.
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Table 1 The number of browsing history and intentions.
HAM A B C D E F G H I Sy RRE(RE S
3 gt JEE 2 682 121 88 321 835 381 12 424 35 322.11 274.93
1H | fiDVERKOE 65 10 23 26 189 25 4 19 3 40.44 55.32
HLWE R O 60 10 8 13 31 20 3 11 2 17.56 17.17
3 B i JEE 2 1342 515 333 545 1241 1200 379 2124 761 937.78 555.13
3H | MirVEROK 101 22 75 33 220 109 50 24 34 74.22 59.94
HWW X O 81 20 28 17 a7 98 15 14 20 37.78 29.48
Bl 2589 1044 1232 1262 3522 1935 1676 4285 1681 | 2136.22  1052.88
7TH | MAVERKOK 239 36 299 55 353 228 225 27 79 171.22 116.04
HWER O 218 30 55 23 106 204 36 17 36 80.56 74.02
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Fig. 4 A comparison of averaged ARI between proposed and comparative method.

& THEREEM ) LA 2825 ARIZ XA NHREH PRI 0.95 MEOMWHIFHOMMTOA ARI DEE 5
LTWa., 22T, #RENFR OB L U 7% EE WA D B, REFETIIIA 702 5 AR DEIC
ZH—DFE (a~e) TKRL, A—DOI 17075 AXIZ o T, & V{RCEMED SIRAVEIET ARL A&, Mg
B HEEREIXE DS (~vil) TRT. SRR FiElX ARI A& WEBMEOFFH A5k <, BIMEOEEIC & -
RINFNEZ AR TN D, BIEERDEEIC LT 51K, # THREMOZIRVNHETH S & THINE —F, BETE
ZI1E, BERZOLX OEEEHWTHET L, HED TlEH K ARI AR OBMED A L, BMEZBFEICL > TR
860 & 861, 862 DRHEEEL WA THY, BEXc, b, diX HWHIIZEREL P T VW EER SN,

BELZRS., —f, ~1270252&XTl, BEEBEREDOH WeBRE =L Dk ARI OEINZ DO WT, RETFEA
HEE WS Z & THRBERBERIZIH > 721725 TONHEN FIEIIH U THEBIZEWRIZDOWT, AEKEZ5 %2 L
TETWVWS, BHAd DA, 320D A 27825 ARITHH THIEDH 5 t MEZT-o72. 1 HEOMHWER & Hidn
NTWBED, A 270205 AR IFEEER % Bk g T BN, BLUP7THMOMWERIZE TS pflidZzhEn

ZABIEEHKELTWSZDTHS. 0.020, 0.049, 0.024 &7 b, AEENH 7. —H, 3H
MOHWERMEMAVWER, BXU7 HEOHM»WERIZ
5.5 —BUMEOEB=LS DR EER Blr 5 pllzzhzh, 0.087, 0.388, 0.270 &7& b, X

RIMEDZAIZE S ARI ORI fdm % 75720, # EZDRP oz, BHZ, MPVWERIZE U T p EAEWE
BRE DY ARL 2R Y. 4%, 1 HM, 3 HMH, 7 HME B DML, REFIET ARI HA EURD o 72 #ERE 2
DEWIMIZ BT 5, 2HEBED ARI OFEHZ2RT. FEi BZhHBEEZOND. TS DHEREFIZDOWTIX, ik
ARI 1%, 3 DD DIZL A ¥ ORMECLHERFIE L » 2% 5, ficed, MIrVERPRAMICRSITENT, piH
FEPE VR R 572, BEFE, HKFEE S IZEY PEEL-RNE LT, fidorsh, #rENEKZ LIZ
RNZ 72 212 DN TEEIIZ ARI PMEL R 5 HE»H 5. — FLOBOIEMMEN LY, 1702 7 AXTHifL%
K& LT, #b R 0 K& OB S IE % B %R DX HigU-BBEREKE —HBRR 57272012, RBREFIED—
MZCIZIEMEIZZ L DB I e HhREL -2 e BBEZ 5N BUEPETLEZZ 2N EZ 5N,

5. BEFERIZBEWT, threshold =0, THhbb~v 10 HWIFETIE, R=YARXZAIETERP 727201250
7T ARDKERTARI D —EREDH O, BEDN EN DI FCTERDo7250H, T HEOHEREEIZBWTEHET
DONTARI AR ELTWS., FHzlHWERIZH LT, W 150 EH-7-—TF, BEFETIIEYT12EETH-
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Fig. 5 A comparison of averaged ARI with browsing history of A, D, G and C.

* 2 HEORFIZEET 5 3
Table 2 Evaluation of the starting points of browsing.
A IaT 5 AR WK ARI 75 A% (JBEFK) | RKARI 7 7 AR (HWEEFIK)
WM | k| EAE BEE FME | #@a%f BEE FHE WER  HEE FME
LB W 0.402 0.888 0.525 | 0.696 0.777 0.719 0.387 0.672 0.467
A | 0.546 0.752 0.600 | 0.736 0.699 0.704 0.478 0.639 0.520
3 H O 0.282 0.796 0.392 | 0.516 0.613 0.546 0.211 0.569 0.295
A | 0.429 0.670 0.472 | 0.657 0.534 0.579 0.300 0.602 0.381
7 H v 0.206 0.774 0.297 | 0.459 0.547 0.471 0.161 0.445 0.223
A | 0.361 0.687 0.426 | 0.550 0.511 0.512 0.251 0.519 0.320

2. X400 5 AXRDERIZL > TAXHPEETE N
NR—=Y OPFENTEEIZ TR o 7z,

oW T, BEMEDEREITS. #HEA D, G, CO
M e ARI OBIGRAE 5 127”7, #BEABLUODOD
1 HEOFERTIE, #EFHEIIBWT, Y1782 52X
TARI D EL, Bz EIFTWS B KRKARI HEL 2 5.
WIRFETI, WO HIPTDOA ARI AAEWnD3,
EFED ARLIF & 0 ROBER S @V, #ERE D KB
BEHER—VHANRIZEI>TENTEIEBNEGTH o727
b, WFES FOREFEL B ITHE ARL B E.
—75, IRETHET ARI 2N LU Rd - 2 HERE Y 2 &\
7-. #EE G o 3 HEE, MrvwERICBWT~YAray
FARTERKARI L Ro7flThHhs. ZOHEHRED 3 H
flo~A 2877 ZAX0IE32 TH-7208, HIMrVER
DENE 50 EZNL D ELho7-. #lRE Gk, MEBRER
R=INEHBER—VILEBL, RBEHEX—I~FHIHL
7206, I5IHOR=YZEELZBIZ, XU HDMER
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ol
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K3 A0 ARE N BSOS 2 BERE T O LRk

Table 3 Comparison between the group of partcipants using

micro-clusters.

BHOBMRL WHERERE | BERIOBH DI ERE R
M | EAaR HEEX FM | @A%R HEHEX FM
1H | 078 0571  0.640 | 0.478  0.804  0.588
3H | 0713  0.427  0.533 | 0.348  0.740  0.454
7H | 0.541  0.421 0470 | 0.310 0.763  0.414

HPHANTH o720y, SRIIHIZIXTEHO X 7 OMEIX
RIS EIEP S A IR E DB BETH 5.

D4 NDHIIPS, #ERE T L ITREREEA RS Z
EDond. 2ETHRRZESIZ, 2 —WITH L TEYZ
RIS 2 BEPRANICHR R 2 Z LIZINEETH b, B % BEAY £
T \SREERAIZRAE T B ik 2 HA T R E TR,

5.6 FEBEOEAICEYT ZIHMIEREER

RATBTITAR (B1BRBOADLSERER) LUK
KARI 75 ARE, HBENER I LIZELDFERZ
PN TR DAL 5 % 374 U 72, TS SR oD R ERE D
ER2IZRT. YA 270275 AXTRBEREL —ERE D
v, MEOEMTENO L ZMEMNIZIEA SN TWS.
—J, Y1470 7 ARXIMEREXE BN ETRA S H
ICTHEL 72720, ZTOMERIIFHREBIZHARTERY. £
HEEEDHEKRKARI V5 AXDERER L, 127020
FARPLHHEROKNE2IZ DD, WERMHEL TV
5. BEEHIBEEIZ L 5T, Y4282 5 AR CHRINIZHE
BUEBERKOHEZERIZRZOND X512k o7z,

MEEME OB EZRZ D -D101F, —HELEL,
MOEKO MR 2 BRI PO ERIZEBTEILEND
5. BEFIEIBVT, HBREOEM L O—HME RS H
FAMAARI Z 5 ARIZHWT, MEOREOBHER
FHEERIE, HRFERICLERTEY. 202206, 7
EFEOSEE, BMEENzZzEZONTVEEWVWR 5.

EMOHEBRZRZ 5720121, 127025 2AXTHE
EMERMKE TS ZEEETHS. TIT, M
WENMOER YA 27075 AXDOEEDEh - - 1ERE 2
& (WE C & G) &, MihWENROEN<I 7825 2
RDEE D E Do 7 ERE 7 2% XA U CRE DR
DFliZ T o7, $ERE2KRSIZRT. XM 27B252AX &
DHEMEM» A BERERTI, £ 5 TROVHERE
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AL THENGE U-HEENEEREZEZZAHE2LTY
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