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Research in Search Engine User Behavior Based on
Log Analysis
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Abstract: User log analysis is important for both Web information retrieval technologies and commercial search engine algorithms. In
order -to better understand search behavior of Chinese Web search users, we presents an analysis of Sogou Search Engine query log
consisting of approximately 50 million entries for search requests over a period of one month. The analysis includes search retrieval behavior
in individual queries distribution, user request customs in the same session and whether using advanced search functions. Conclusions may

help improve Web information retrieval aIgorithrhs and search performance evaluation methods.

Keywords: Web Information Retrieval; Search Engine; User Behavior Analysis, Click Through Data Analysis.
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Fig.1 Search engine user’s “query-navigation” behavior

RToHEARNE BSH—RINEAFTRAR, SIEAFTRBEENR1FrEE:

203



#*1 BHARSHENAR
Tab.1 content of the query log of sogou

2 LRAE

query F PR EN

URL AP il a Rt

time AF AT RERGEM. NE

rank % URL fER B4 R P IIHA

order P SRR S GXER A RS LA T
id e AsEubad o)k N2 ees

submitter information HMBEE, HENEER

FRE@AMAS SHEAGER, BATTUST LA REHNEA—RA A% iKE. TS m
R P RS SR T RERRANGBEIA A E SRS RO T ERR XN KB SR Ta
MEAE ERERSHT, TEEREFHRASFTRPHRA Ao AR, ERTAME RS, EmMXRRRLN
R YA MANEA R B B

4 FETHISHERIIZEM,PITADH

4.1 FBEHRI

SEIGFT R S EEIEAE RS EE 20065E2 A1 HE 2 A 28 HHI 28 RNKIFTAE#. Hbdksimigit
45,745,985 A, & IEEHE A WIL 4,345,557 4, session NEN 26,255,952 1.
411 HEHHKE

BEHMKCEEERNZAFREAFTAPEELVMDBRT (HEBEFRD, &R, KELRSET 3
AME R S T BB 93.15%, FIKEH 1.85 MNME, XiRHRAFMANTHNEHRERE. mMAFHK
F¥ 5 Craig Silverstein 35 A7 BIZE 03 #4645 SR (4179 2.35 MAABEL 48, XUl RS E83NE A F
RKERELD, FEMAFREREELZHNSMNAER, FrEENERBIRERFFRUELR.
412 HHHEE

R HISIE R IGTEEA 2006 fE 2 AN RBAES, ZEH—HLERTET LR, I FRIRERES
FIRT 150 NEW, FAVGH IR KHEA 2B 2 FioR:

HEHMERE SHMKHERE
. GE+06

. OE+0S
. 0E+05
. 0E+05
. CE+0S
. OE+00

SR K4
(=T SR -

0 50 100 150
nEME

B2 BANAEHEEL S HAKBHRR
Fig.2 frequency_rank and frequency of query

ME 2 FEUE O HEREAREIRS, MENRBMSERE: WIKECKT 100 KK query B8

351774 HEER T HSEH 0.8%, BB HILREE N 59,736,863 ¥R, T AEHEE KL 70%. XA
WZSIEERAEHRET AT, ERESBAALRESN, RO—HoBARS THAFROKRES . mRHEE

SRR LT ERAXADH4LT LMK AN ERRE, REfRANRRRERSA L. RN tiEm T
ERRIIFERITPIIANETF (cache) HLHIEANFHRLERSATH.

204

|
\
|
I
|
|

]



TEXTEW term (term FBHIRAPREHNEHPIETR B ENMEART) N8RRI, EHILK
&% (KT 500,000 #1124 term 7, 1 50%HI term 5B H 3, RWEMEAM B AE BN TR EME
iR, HEERSIEERRFERARNTUER,

4.2 Session LT

—A session R FA—THAEE— PR AN PELE R N TFE—NERIFENEN, 2HEHEES
ZHRLEBLERER, X TFE-AF, FEFFHRERHERS IR R E RN MEE B E X h—1
S€SS10N o
4.2.1 £ session FHEWNE T

EE R P IRAIXT A session F AR AN EOHAT T 4, BHRAERTLER— session N EHHIFHIN
A 1754, F 66.46%] session RE&F—EW, EIER/NRETAEIN, KESRHFARERET — N Em A
ZEWHITES. ERXMERNERTTREEAANEREREZTHE, KA QCHERNERGEEEER, B
TRERITH RS RAHE, AXIEEHERREHRERT . X5 Craig Silverstein £ A4 45 R [4163.7%%
A—H.

4.2.2 TE— session W, EIEMAT R ELH

L PRZ—AERGE, MRNIERSIERERNSRAHEER, AP E O RESERE iR fEM_ T
BB R T A — R LB AT TR, 7E— 1 session P, PR BT BERIIE E M E A A 3T T BT LE—4 session
WA T 2 ML EE RS (RIR P X REFHEHT TEE0, BATSH T B A S SE iR &5 7 K57 & te i,
HERE 2.

g2 £ session HPXBEJIER AN EHPOERT A7

Tab.2 queries modified methods distribution of Chinese search engine users within a session

EFHHIAFESITH T35 Session FEBGT E K EH LLE]
Adding terms 9.00%
Deleting terms 1.43%
Totally changing the query 83.27%
Jetb iz o\ 6.30%

¥E: Adding terms M Deleting terms fU¥E7E{F R4 T 18 ek pe M 2ksh.

LA EAAHEME BN (BRELSEIENRR, RAEEZZBRARFISGRAEREREKR, B
SEA P R B WR U RS RGEE, #RERITTIREMREENZERKN— R,
4.3 FARR AT AR

EARIRA P B PRI R AT AFHERT B AR BlInA P R A GRS RERRGI R B4R

PRI, REFXHPELLOERTEEGERINER. A2 LOH/RSXURERRIEZREAN URL

B EE IR, X AR A XX L (0] BT — E ST .
4.3.1 ASHRESE rank Z RIPRREDSH

APEE—AIEARE BRIIETHSERERZNER, BEFANNEXLEERBEHIAEH, RAHEP
—BARS KX LR A dR T . FRNOERFR, BIOSFTHRERSIZRERNLSRAMTHS (rank) S5HiA
TR AR WA 3, EUXTEEE NEE 4.

ERIG RPHRF S H S G HFRE

4. 0E+07
g 3. OE+07
g 2. 0E+07
% 1 oevor

0. 0E+00

' 0 10 20 30 40 50

BEIGRP BT
205



B 3 EEE RGBS S HREREHRER
Fig.3 Rank and click times

BANMENERGRRFSESHFRARE

= 8
g
5 me )
== “um“mnnhuahhab

ok
=
5 4
A0z 3 \ ,; R

0 1 2 3 4 5 3
R aRAHENEEGRRFE

B 4 X8 B 45 R4 S A R R B T JUE S IR R
Fig.4 Rank and click times

LI EHE BRY) 85% MM P RBIEHZSI R ML RART 10 MR, BHREIS R T MHE— T XAMH R
ITHRE T REWRTIZEREIMERE B4 EK, (BEIEFRESA R4 H BRI, RE R MR
NG . BT MEZERET BN ERESTHRNBEENITN T RNATEH T MEE BRI, 4]
TEEERIREITN IR P XREFEN SR O S P B TR AR E 4. TREC FETELALRHIMKER
RAEVER[11[12][131[14]F, LARETXT Fh3C M43 BAR R PP an[15]1[16]88 R A T E B R 4 R ar i #0L
R EEREH TR,

432 HRAFPERRERRALE

7 1998 4F Craig Silverstein #F A3 T4 R 41 T4 R, BT 20%MEHFTET+. —. and. or HFF
SUIEHSFRRINGEHITIRER. BETZANETRERF, MRAEH0.B3%NEATEHT AT HRRRIIEENT
S, BB RAFEZNRRITR R AR LA XEIEH AT X R HE R RS NT T,
EIENESAPREERN, MUl 7 XMHERIDIENEENMAHAEAEFMAERR.

433  HEH URL 1EHE#E M L H)

FESLIGEE R, 77 2.82% MW P B URL 34 B # T Ei . AT XLEE URL K
BWHITH TR RN, FHH 32.41%0 mi A m s Rt 2 AR URL BMit. AIXA-tBIaT LUE
H, BR—H4HFELEHE URL MEAR S TEREICEMUS R R MG ZS I ZRKE B AR KM
. REIERS | EAELEXTSEANRE, — AR IEARN TR Y AT URL kiR (45 H
Fo BEERRTEMNFEHEPNEAFTRK.

4.4 PSR PAT RS

METH RIS RPE P X EAR T RE, MAEFEERE, Rl R ERMEEF IR ZE A AR 4R
REGZAF. BEREGHHFHEMF, TLEIDRHNAPEHERETT “IafiE” XAE0, B2aTR
KEFAR, BRI ERAERM. B RASTT KGR, HEM AT URL 77 LU Hifb 2483k
B RANGIXAFERR O AH X M S5 B T Fdtbak; WA 2 Wmdi 7 13 k2 £, M HAM AT URL 2—LSH2Em
DU, TTLAHER b A R B BRI &) B 03 59 3R A S 045 BB R X A B E AR TR SIE i
ENMERMAFANERREEMRRERR. i, BR51EERBISRAE, oTLUREXMER, BiXMWEHE
RE P AT TR IR [ RO ERTVE, AR SRR RME A EaFRK.

#3 AREGITARHELLE

Tab.3 compare of user behavior character

ArR&RS e ATEARE WIRAEEH rank {8 HRSED URL
1 1815t t% 1 6 games. tom. com/zhuanti/pal_3/index. html
2 fLglFrtkte 13 12 news. 17173. com/zt/0707x j/
206



5 ZwhEite

EAXT, BAINATHERERSE-D ANNAEEERHENITER. SRIEUXTT 85%8E W, A
PRBENESIERRERME—ATUE, XSERLHFITHHTOEREES . AP XREBFTIE
—EHE R R TR R A8 G, FXRRAFEINEGTRE 0.13%EEH T " ffRIEE, XN
EL B IRAR TR SC AT A 34 h 20% M9 bR, AP O R A P B B RS BT ERNE E, XHRPER
SR RRAFERMBRA X 534, PXRBHFRENEAPEERURINRAF 5H1 %, £ TET
FEATEATENTANMEGRELILAN, WAOHEAHRIEES T o ERANLRES, KRWLEF TRER
H T AEFAE R A FINE T4, IR R, MR PR RA I AR R, I PR
AR SO MER EF ERREA.

M PAT RO AR — Mt R RGBSR RSP ARV EE R LA, FEME R RV RS AT
MEEZEMUTRMEN T ZANAER. & AP RRFERIT K, H— PSR P 7 AT
SHEEEEMER. T HXMR A, EETRZEMNRARRIEREIESZ, MAH#E—PFRZLER TR
P RSB — Do e R AN R, W R — P TR TR,

SE -

[1] Cockburn, A., & Jones, S. (1996). Which way now? Analysing and easing inadequacies in WWW navigation. International Journal
of Human-Computer Studies, 45, 105-129.

[2] Catledge, L. D., & Pitkow, J. E. (1995). Characterizing Browsing Strategies in the World-Wide Web. Computer Networks and
ISDN Systems, 27, 1065-1073.

[31 Tauscher, L., & Greenberg, S. (1997). How people revisit web pages: Empirical findings and implications for the design of history
systems. International Journal of Human-Computer Studies, 47, 97-137.

[4] Craig Silverstein, Monika Henzinger, Hannes Marais, et al. Analysis of a very large Web search engine query log. In SIGIR Forum ,
fall 1998, Volumn 33 Number 1, 6-12.

[5]1 Jansen, B.l., Spink, A., Bateman, J., & Saracevic, T. (1998). Real life information retrieval: A swudy of user queries on the Web. SIGIR

Forum, 32(1), 5-17. '

BEVIENERSE, LHIETTHEAERAR, 2004 F1 A.

71 B 14 RFEEBRMSKRIRGGETIRE, PEEBRMEEEF 0 (CNNIC), 2004 7 A,

8] & 15 Kk EEBKMEERRALTRE, FPEEKEMEMELET L (CNNIC), 20051 A.

9] Danny Sullivan, Search Engine Sizes. In search engine watch website, http://searchenginewatch.com/reports/article.php/2156481

Andrei Broder, A taxonomy of web search. In SIGIR Forum, fall 2002, Volume 36 Number2.

[o}
—

]

11] E. M. Voorhees and D. K. Harman, editors. The Tenth Text Retrieval Conference (TREC-2001), volume 10. National Institute of
Standards and Technology, NIST, 2002.

[12] E. M. Voorhees and Lori P. Buckland, editors. The eleventh Text Retrieval Conference (TREC-2002), volume 11. National Institute
of Standards and Technology, NIST, 2003

[13] D. Hawking and N. Craswell. Overview of the TREC-2002 web track. In Voorhees and Buckland 0.

[14] D. Hawking and N. Craswell. Overview of the TREC-2003 Web track. In NIST Special Publication: SP 500-255, The Twelfth Text
Retrieval Conference (TREC 2003).

(5] @ % 83 W X FH M OB W 5 ¥ W ., 2003 F FE £ B B KT WM K H
http://www.863data.org.cn/src/863history/2003/2003 fulltextretrieval_s.zip

[16] HEIZ 863 vHRIFLAL RSV I, 2004 R SRR IFRARN, hitp://www.863data.org.cn/src/2004eval/

[17] Open Directory Project, http://Avww.dmoz.org

207



