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Hierarchical Clustering Method for User Browsing Intentions
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Abstract: Many researches have been performed on clustering methods for personal web browsing history.
Clustering methods for browsing history need to take user’s intentions in browsing into account. User’s inten-
tions have characteristics such as transitions while browsing, hierarchical structure, and individual variations
in granularity suitable for clustering. 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, which
includes information on page transitions and tab switchings. In the second phase, we apply a hierarchical
clustering method using the similarity of text contents in the grouped browsing history 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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5. XM 7077 X2DIEE hygy = ¢ 201, hy 2B
BEokRmE L, Hileh~xA 00 TAYET D, hgsy # ¢
HHIE, hy & hgey ERILYA 702 TAFIIEEE5.

5.2 EEROFM
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Web B&EZ4iT->TH b o7z, #EE 2 RET HEICIE, ¥
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3“%*[5 GNHINUE, FNOxFLOLIIIHERLE. B
ML H, BIRICOWTE &) EZ L0, TNENORE

¥ ¥ ALy NENTERE, referrer RS TE L WZ 05D
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OB T TRV RPNV A 1T referrer X referring_visit_id
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® 1 PEREOMEEER L BHOL

Table 1 The number of browsing history and intentions.

G| A B C D E F G H I Ty R
3] B R 2 682 121 88 321 835 381 12 424 35 322.11 274.93
1H | fi2rwEROK 65 10 23 26 189 25 4 19 3 40.44 55.32
HWER O 60 10 8 13 31 20 3 11 2 17.56 17.17
B B R 2 1,342 515 333 545 1,241 1,200 379 2,124 761 937.78 555.13
3H | MirvEROK 101 22 75 33 220 109 50 24 34 74.22 59.94
MW EH O 81 20 28 17 47 98 15 14 20 37.78 29.48
B B R R 5 2,589 1,044 1,232 1,262 3,522 1,935 1,676 4,285 1,681 | 2,136.22  1,052.88
7TH | MirwEROK 239 36 299 55 353 228 225 27 79 171.22 116.04
B O 218 30 55 23 106 204 36 17 36 80.56 74.02

F1I1RT. 1 HHOREBREZOR/NIEHE G O 12
T, RETHHRETID S THAH. INLOPEREIE, 1ZL
DO 1 HETIEHEERS M OBERE & I TH s, 3
Hi B X 07 HECldfo b & FFEEDORE 217> T
W5, FEOLEOEXD LS 2 J%, Web BRI 7
FIEEXIIHEBRE L > TR L7720, AEEOREERE
BThoTh, ehZThophz CTHOEROE LMo
HHOBIEND D L. HFREICL > T, HuEROHK
EHIDPWERKOHEI TN L H D,

A7 Ur T AT OWEIIBWT, HERREOREED
EDOLBLWHFH L TWA 0 afixs 0, BERREORIC
95, MEORS L SHEEOEELHE N L. THH
OMEBEEZH VLD %R 3 1287, #HEBEED ICBW
TR=V O OEED, 5BABEEL 2RV O0, Mo
WERE I BWTIE, 10%25 200 EHFELTWE, 7
DFEfRY) 7 7 FTIERIC L YD, BEBIE O
LT—EMREFELTWL I EDS, AP HEAZ YT
FNFNOMMENE, 427027527 ORBEICEEL T
WhHEEZLNL, Tz, JITV)AR-FKIZLLREEIZON
T, MEoRSORIINT L 2EGEERLZECA, TH
HOMEBREIZBWT, RATHERE B O 3%, mATH
BED D 1I8%THo7. ZORENERNOEE % L5 2
BB 2 5 HEIE, 5.6 BTN,

57w W72 OBERERX Z 73 X9 by 69 7% 5
EATHI L, FOLEDTA O 7 T AV OSHEREEIZOW
TOBZR~RD. B4 3HEEEF O3 HBAICBIT2HER
JEDIEIRIINZ, WEEIZ X BMAVEROSHEREE ()
& [EREEN]) E~A2u2 9 A5 12X B0 8R%
LTWwh, ZZTIE, #HEBEEVR—0ERKE L7-HSERE
#[{—0fts (a~e) TEL, H—D~¥A 707 TFAFI|Z
B HEREIEFA—0s (~vil) TRT. FHEREILE
RAVNFNEICHERT W2, BHERERSHEICE (LT S L &,
7ol ziE, HERNOESO\EL W ETL L, &
FHY860 & 861, 862 DHEEENIATHEY, Ec, b,
dIERELY A, —T7, ~A 707525 Clx, HERBE
DML WS L THBEBERICH o eh 7z b Toy
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Fig. 3 The percentage of the starting points and relationships

in browsing history to the browsing history.

a1 o] BEEE

BE |9TR5[EE ftabid [R—S8AF ) URL (—#iB46R%)

i 855 304MHLNVENFOREY (b BEXFHT I kaomoji-cafejp

i 856 3041L LT ILEHDEXF EXFHIT kaomoji—cafe.jp/facemark/simple/mijikame/
ii 857 296|(46) b3 - co—meeting www.co-meeting.com/g/762685069635(-++)
i 858  308/Gmail imail.google.com/mail/
i 859 308/Gmail imail.google.com/mail/u/0/
i 860| 308/Gmail Imail.google.com/mail/u/0/#inbox

i 861| 296/(46) b3 — co—meeting www.co—meeting.com/g/762685069635 ()
i 862 312jpurobaida — Google &5 www.google.co jp/search?q=purobaida+ (***)
v 863 312|700/ 4 — - Google #&FR www.google.cojp/search?q=purobaida+ (***)
i 864 296|(46) b3 - co-meeting www.co-meeting.com/g/762685069635(-++)
vi 865 316|OCNJE JLvY T3 - Google #F  |www.google.cojp/search?q=OCNYE5%85(+*)
ii 866| 296|(46) b3 - co—meeting www.co-meeting.com/g/762685069635 (---)
vii 867 320—1—R B 7AUN - Google RE www.google.co.jp/search?q=%E3%83%8B(---)

4 BROBEEMAMB T 5 BEREOY] (Hi5E F)

Fig. 4 Participant F’s partial browsing history which contains

®ocaocaa o000 T
<

multi browsing intentions.

HHATETnD, BRAdDOA, 320% 47025 A5|2
SHhNTVDEY, <4 710275 A5 IIBEEN % Sk i
TEHLRAZERHWELTWAEZDTHA.

)7 7 B L TWTH, BEEMIZST 55
BT 2720, 7T )AL DREDEREIT-
72hs, THPAMC O BIEERAEILT 25805 5. R
HIZ LB HEBEOSEEHR T HWT, ZO6IZoW TR
N5b. #WEHE AlZ [YouTube TAK] &\ ) B+ 1 b
DT X IR=I BB L-LEHE -V OMERE
B, ML 1 20MPVERE LTESLZTW,
WelEEE F 13X, Facebook DEENEE L, Facebook 70 5 1EH
L= 2 - ARFOMERRELZ ST TELDOTN, TV
F 7% SNS o=V DAz, R—=F )L 1 bR RSS
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Fig. 5 A comparison of averaged ARI between proposed and comparative method.
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Fig. 6 A comparison of averaged ARI with browsing history of A, D, G and C.
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*= 2 MEORITICET %5

Table 2 Evaluation of the starting points of browsing.

ST WK ARI 7728 (REF) | wKARI 7 725 (WEFE)
R RE | AR I OFM | #EAeE W% Fi WA FHHE O OFE
1 H Mv | 0402 0.888  0.525 | 0.696  0.777  0.719 0.387  0.672  0.467
M2 | 0546 0.752  0.600 | 0.736  0.699  0.704 0.478  0.639  0.520
- Mv | 0282  0.796  0.392 | 0.516  0.613  0.546 0.211  0.569  0.295
M2 | 0429 0.670 0.472 | 0.657  0.534  0.579 0.300  0.602  0.381
7H Mv | 0206 0.774 0297 | 0.459  0.547  0.471 0.161  0.445  0.223
M2 | 0.361  0.687  0.426 | 0.550  0.511  0.512 0.251  0.519  0.320

B S plIZFNFN, 0.087, 0.388, 0.270 £ %2V, HE
PN o7z, K, M VERIIH LT p EAYE W E]
IZHAHHIE, IRETFHETARI DAL L d o 725 2
ZlhbHEEZLONDL, IRSDOWBEIZOVTIE, #Hik
T4, 3,I2h, MrVEHRLENMICRZI2o1MT, p
m# ¥ -WELT, Rk By, WEBREFENI L

I2F L DB OIEFESEA T A, 747D77xyfﬁﬁ
EHIEL-HERER E PR R 5772012, ETHED
—HHPMET L2265,
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®3 YArnur 728 e HZHEORMICHET A HEBRETEO LE
Table 3 Comparison between the group of partcipants using

micro-clusters.

BROBHL HEEE | ZROBH D s i
W | EAE EBE P | AR HEE Pl
1H 0.784 0.571 0.640 | 0.478 0.804 0.588
3 H 0.713 0.427 0.533 | 0.348 0.740 0.454
7H 0.541 0.421 0.470 | 0.310 0.763 0.414
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