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[ 555 Abstract])

FEE Mg is B Web 2.0F AT HIHER HHFT > LABERHEERUA
AT BURER I RS ARTS (social media service ) #EuB5A7#7 I E
FH AR G 2 1A Br 3% BA A L B A F BB R 1% - i Al B FR R Y
B AR T SR Ry 5 B S AR AR R R

(Wikipedia ) B R {i & ROFERNUE 2 - fRfE- - HFENIVEZE
MRS - MRS E RNy > MO (e M E A
L > R E R E BT I S IR ATEE N - AW
FEHILAWikipedia Fs it 525 G2 > DU R 56 B 38 7= B e o0 17 R il s
HEHERE > BB E TGRS E o AT E iR R
FWikipedia 5 [HEATAIRE (type) ELEFEHR (frequency ) & HfE

PefEH A 2 2010.12.11 5 52 HEA ¢ 2011.5.28
email: S5 icwu. fjlu@gmail.com

101

W 04-%214¥ indd 101 2011/7/5 k4 11:31:37 (




EH
L
o
p=(103

\

TELRFSES 2 (June 2011)

Bl % (link strength measure ) DI HIGHEES - FHE—D R
FH DA = B R R 95 .2 Normalized Google Distance (NGD) J#EEE
ST E TR M ARE R (R DUE RS T MRS o A Se iR R BR ik g
EE AT TR A AT ERE M Z B AR > LA R AL /5 2 2R S
F o KHFEEE N B 6 & = R a5 T DLET Al A f H 5 i B
i EREE m AR T Pt E A o SRR BT RR
TR BB 17 B (68 A - RO B B Wikipedia B afl - HLBERR B B 3%
SO IR A s 1 -

With the ubiquity of the Internet and the emergence of Web 2.0
technologies, social web sites (i.e., social networking websites and,
micro-blogging services) are providing unprecedented opportunities
for creating user-generated content, as well as for promoting
communication, collaboration and information-sharing among users.
Wikipedia, one of the most famous collaborative projects on the Web,
has become an extremely popular reference database for people seeking
information or knowledge. However, since the number of articles and
the wide variety of topics in Wikipedia is constantly expanding, it is
difficult for users to find information efficiently via the hypertext links,
i.e., the network of linked documents. To address the problem, we
propose a hybrid approach that is based on the theories and techniques
of link-based analysis and semantic relatedness analysis. Specifically,
we employ a link strength measure to establish a preliminary topic
network by analyzing the relationships between articles. We also refine
the “Normalized Google Distance” to quantify the strength of the
relationship between two articles via key terms. Then, we apply social
network analysis indicators to determine the relationships between
topics and visualize the analysis results in order to help users browse
Wikipedia efficiently. Finally, a topic-based WikiMap is generated
based on the proposed hybrid approach. We conducted a user-task
oriented evaluation study to confirm that the derived topic-based
WikiMap can help users browse topics and execute complicated tasks

easily and efficiently.
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=

P& Mg & EE 5 AR » U8 T DRI R - EAREE
ERE N2 HIFRE I ME— 2R R - R BE 2 A% A it S A & R S Y
RN < A DU B R AT P g U RE At & B S AR 75 (social
media service ) #AULELT IR > 40 © MySpace ~ Facebook ~ Flicker -
Wikipedia ~ Del.icio.us ~ Twitter:---- & > HrhBlog B Wiki %5 50 Bk Fs #d
B S SRR A2 i B (R Y BE SR A S B S 2 (Hill, Gaudiot, Hall, Marks,
Prinetto, & Baglio, 2006; Rosenbllom, 2004 ) - I5{#fpE 2L McAfee

(2006 ) HiWeb 2.00F il RAERUNTHIC SR » 3255)E ST A SR BRI HUT -

& HEnterprise 2.009ME R » EAETTH3 A2 © #85 (search) ~ HAG
(links) ~ &% (authoring) -~ fZ%; (tags) ~ ZE{Hf (extensions) Hi(E
9% (signals) - fRfE[ FfBZERYHIER TIEEZEM T B T - #1
IBlog ~ Wiki+---- FR M o ERCERBEIEEDERABREE - 5T
EEE2Web 2.080& THIREMEY) - hEREMAFE FER2E
FH % b B A P AP 3 [F fm i BT 2 B R SRR i B R0 sk
JiZ — o FEENAETFFIGEE - T S —[ERTE © " EREE
(information overload ) » B 7H A & iR 5 1 & A FE WL R AR -
XA E BRI EE R - RIS R B R EE o PHb L 2 B IR A Y
&ill 0 KREHFER P LAVEREE - SR B S P R &R E &
G R o M8 H AV SRR 2 IR RS (L B~ S R L RO & R A
B B EMAEREIE A EFREN R EN TR, (web
mining ) £t AR S ER T TR EHAYRER -

WS MR AR BIEE EEN MG > HpEER AR
i s ) e % R 5 S O o — © Wikiipedia @ R R wiki B iy B9 42 BR 14 2%
FEE AR EEWIEE > HHEE A E S ETREEREE RIS
HIE A - {HWikipedialyfs H 8 #E G IR H % > (B EETENSE
=R > B RS2 IR M BEE A < S BEIERT R &R - 3P
T P E R AR E R Chyperlink ) (2] - 3T - 555 (B2 B4
PR PRI F Al 2 AR RR W ST £ i E TR A 2R > SR EEREE L
DT H = 45 A PRy » tHRASEA0 ¢ CarriereBdKazman (1997)
#EH{WebQuery ; Kleinberg (1998 ) #2H{Hypertext-Induced Topic Search

(HITS ) EE - FiEo kKB R0 Chub) B2 g
(authority ) B[] 5 2% I8 5% i B Ry A\ R PageRank 8 5% FyGoogle
=5 (B ELRE - PageRankifi B A & IS4G R AVEN - W HE P ES4S
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B (Brin & Page, 1998; Page, Brin, Motwani, & Winograd, 1998 ) - DL it
7% EL{H M R E RS PR B il g o L HE A R » Google B Z2HRFH T &
RILZEAEMETHE BT BAE T rauss R - [0S % B
FAHEITH BRI E B - ChinEilChignell (2006 ) FYFSEE A &R
TEEL A B R B o Al Bl LA BT S ARt B BRI £ - ESE R vt &
SCATERL (social hypertext model ) » = 225 & F it & fg & - AT BT H
HFEZ it B AR R 0 DAGESE MERERY A IR BERA AR o TLEN - FHIESCEL
B (2008) $2 M E BhHks oA 8 B0 0 0 LA & #d B8 &P 73 M Bl
(‘social network analysis, SNA ) » DUHIFIZ [/ E] (Enron) B T.FET-H)
R -

ST HAME B FE R 2 i M B R R N EEAS 43 B 0 RIETTREE AN
kYR > G HE & i Wikipedia,Z FEE RIS - ETHEZE THM R
W %2 2z (Hu, Zhang, Lu, Park, & Zhou, 2009; Milne, Witten, &
Nichols, 2007; Vélkel, Krotzsch, Vrandecic, Haller, & Studer, 2006 ) - Milne
PR A fE K orufi = T B Ed YA » 3% T2 DIWikipedia s &15% 2K
VR AR K oruf A B (thesaurus ) 6T R FRlfER - A SEiEHHE
i Wikipedia,Z# A5 B {7 7] 047 EREGE E R - HoeAs BRI E Rk
RREFATK oru /T 5% (3 ol 9 - ¥ = BE RE AR B AH R B B B RIS - LA -
HuZ: A (2009) #H5ELAWikipedia fy IG5 A 5 17 B SO 77 8% > (F&FEH
Wikipediaf & —fe SCERIMRE—E TR/E - 1EE A 558 S 0l 15 2] S(ER
fRAYEREMEE (equivalent concepts ) > WFFFEE FEEUR 7% i Wikipeidal %
AT B RE R LR A SRR R e E I A B ERY 2 B 2R - ERDIE
FEBARHSE - ATHFCEERS DUSERS R BB sL b B s BB H
F S DL B S B E T T U B R R S S A E
MRIRAFR - HFREICEF 2 — RS A R S - (B R S ik
FEMEXEZH - HEARPEE TEIZHEIE  SEMHETEME
B H M S AR AR TP R A 5 — i & i AR S R 2
AR = BB E R fEER (click forwards or backwards )
RIS FE S A EESR R o A SR R E AR R
Fr AL AR — RS E N A IR E B K o (EA5 R A1 2 M
RRAELFE 2« A7 A B ERHBTSE - BERTZE B Wikipediaffg
Ut B PN BT s A A3 A o 8 T RE AR R T RE - SIS T 1 B B S A
RAE o Biflg b A5t E SR B S PR - 55 2 Rl E il Bd it
TR (SNA) Z &R ZELZE T if5E - 9E i Wikipedia By
WFEEI 5 SELE N P PR I 2 H A 73 AT EdNormalized Google Distance
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(NGD) /#E % (Cilibrasi & Vitanyi, 2007 ) 37 {5 S EHE - 1
DUt &g s oA T B RTRR AT > LU Bh s A & DRI EE - S s
AR &N - Rt - EZAIPIFERE R LU =5 © (1) ST Wikipedia
il 5 EREAS - et Zid H R % (link strength measure ) Eiiff
ENGDIEE T E I 75 B R RS AN R - A MR R T R ] 2 2 3
(2) fRHER AL & MEE o ITFEIR (SNA) 37 H = REE T R -
%R E B AES T 2R ERERE 0% > A AEREHA B 4 i B A t R B
B () BT FIGE = EE R - DIRPAG A i R r A e
(B T B AR B s 2 ek » B AE L > WFSEfE Al Java Universal
Network/Graph Framework (JUNG ) B#% T B - @0 =0 EH 53K
{FmT LA 58 A b 2 St i s St B AR B AT R A - AR T 23R - K
(FRHERIES T > 5351 Rt 2 B RHER I B /T B i Fe i HH o2 - REE A
ZAERE FTRIAIEHE /T (topic-based WikiMap interface) © FHEERFAE /5
RGN A R AR R B B R - o HIRR AL ATie AR B 1 [
NeGE R SR

Rl SORKRSY

—  EEEFR B 4T (Link Mining and Analysis )

HAEERIE) (link mining ) 53T 2 B PRET UM R 5k » HASER I
FEEMERG 37 (link analysis) ~ #8304 (hypertext ) Bl g g P2
MRS FE g ER i (web structure mining ) Fiffy » GBI H A 290 - &
S HE E AN A E A & F N B v IR 4R (Liu, 2007; Srinivas, Kiran
Kumar Reddy, & Govardhan, 2010) - f@R& 305 B2 8 fS ERE Bout-
link ~ in-link ~ reciprocal links » Z[1[&E 1 EA[E2F7 7~  (BE% DLAEEE R BL e
Bl HAS 2 BEIRLAHEAS T Fyout-link » [, {E BER B A5 F A BTG AS
T Fyin-link - 5 W {8 £ 8E [E]RFBEE in-link FRout-link [Kf > A]RF L1 T i s Bt
freciprocal links ( Bjorneborn & Ingwersen, 2004 ) - Katz (2004 ) %574
HEASIUREE FE TR > B3 S T boft =R A S = A Y
FEA o RUBREET HNEBADEERERS S o S ol E R T
ERIANEZ BENR B R R imEE A S | T FAGHE ST AR W32
FEE - FE SRR ST T IS B B AT, - T RS PR E AT
HET FECHEANFRYEEEI - BEHANR2 -
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>—@ % a\ ©
00 &)
E1 outlinkbAK [E2 reciprocal [E3 Basic webometric links
in-link & {51 links &g {5 &5l

.

R ERBENER

B 0 S Bl B G B B e A
Single links
inlink EAHEFSEFIB (LABRERYE )
outlink EBEAGEIC (LIBRHEME )
self-link EBEAEEIB (LIBRHEME )
Co-links
reciprocal links EEEASEF » HEFHEASEE
co-inlinks EBEAEFIC > H'“BEE%QD ( CHID#§H co-inlinks )
co-outlinks TEBEEAERID » HAPEEASEFID ( BEHERET co-outlinks )

FHF R ¢+ “Co-Link web indicators of the European research area,” by J. S. Katz,
2004, from http://www.sussex.ac.uk/Users/sylvank/pubs/Co-Link.pdf

xR2 BRNEBPNIBRSIE
R AEA VAR |
FHNHEFERETEEHERE (Link-Based Object Ranking )
EABLAE R 75 HFAEALAETEE 434 (Link-Based Object Classification )
A12ES3EE (Object Clustering )
A B HAHTEE] (Link Prediction )
F-E# R (Subgraph Discovery )
(AR B (55 5344 (Graph Classification )
EREA A (Generative Model for Graphs )

FHF IR - “Link mining: A survey,” by L. Getoor, & C. P. Diehl, 2005, ACM
SIGKDD Explorations Newsletter, 7(2), pp. 3-12.
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H aifx B QR M EE A 5T EE R RHITS EHE &
(Hyperlink-Induced Topic Search) HiiPageRankj#H & % - HITSEHE
EilPageRankf 515 Ry & H W E A s AT B - HITSIEE % Ry Cornel R
2 HJKleinberg (1998) 2 » Ry T AR IUIR M Fr 1 & 5l H Sk AR B 28
By o HITS R B AR 18 518G 2 A B2 R (R A RS B (R A S B AR
e R AR 5 B AT B ET B R ME 3 B (authority ) FIMEEE S5
i (hub) - FREBETE > B SRR ETBEETTHRS - PageRankHE X
FyGooglegllfi5 A Larry PageHilSergey Brinfit 1998 F Stanford X Z2#5HA Y
Feffir > 7R R Googled® =5 [E2 Ay ELRE (Brin & Page, 1998; Page, et al.,
1998) - PageRankj BEAIHITSEHH 15— 2 E @ 53 T WWW _E R EH S
FERE T B =S R HE o PageRank R AREE 2 H 1 & I E SRR
EFE M EEEREE (weighted votes) » — [ H AIAYE EEHFE M
EREEAIER TR E AT BEGE S ERE - EE R R EEE
Z [ S 5 B (R P S B O R GR AR S5 FH B (R R i sk (R T S e TS
(EEABEEE ) - FAREBLE(E 5 BUREIBEETTHESS (Page, et al.) < ZREFFEH]
2 # PageRank i BEBIHITSHE 1 - 25 EE G AURE (type) BilEAS
BEER (frequency ) ZEEE - HAIHZE £ 2 BB R EEA R EA9H
BhHR o SR L o3 AT 2 RELG SEE T 17 B 68 P o B R B S TR A A 0 (RIS E
HITSBdPageRank i BEAETTHE H HF 09 HAYISEHE A[F -

“-NGDEZEE=RBE Y 2% (NGD Semantic Relation
Analysis )

Normalized Google Distance (NGD) j#E& % (Cilibrasi & Vitanyi,
2007) FERR AR RS RE L - NGDEH %L/ # & FyCilibrasi B
Vitanyi# B Googlet# =5t [Z2 fE FH A g I {8 5 57 o P RE = BRI 1 -~ 91
AERSEEANE "hat ) FUEE » &G — ARG - 78—
il & DA 58 I BRI R & R EE > e R A 1 &R ] DA A RY
EFFABA M - DA 5r BV BA SR % - #1420 ¢ jRGooglellhatEdcowboy
Rt A& - n DU F]76,730,00058 &K - T #E A cowboy i
banana#[l{£41,320,000E &} » KL A 2K A E hatBidcowboy 2 [ Bl
P cowboyEilbanana f558 o fy | ELE I H B % - CilibrasiBil VitanyiE 2
PSR ER EHERE T —EREEE - e — iR H a9 R
it 315~ FyNormalized Google Distance » NGD#l AR A 7 i {8 = 27 2 [
HOBRABREARES S » AT -
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MGD(x, y) = mxtlog /(). log /()i ~log f(x, )
7 log M —min {log £ (x),log /(7)) )

SE)EL f()RFEAEGoogle 3 1] LA By Ry [ # =458 252 1K P[] (= A s SR 8
= 0 (MG, v) AR AR DRy $8 S5 Fr[E (R 45 SR 8 > MAIEsGoogle 5 f5 T
F I HIARERAEL - %5 f(x), f() > 0H. fx, ) = 0, AINGD(x, y) = 1 - HAR
(HIFHINGDESAIT -

1. NGD(x, y) REF * & f(x)=f() =0

2. NGD(x,y) =1 > & f(x,y) = 08 f(x) > 0 | f(») >0 ;

3. NGD(x,y) >0 » HERRL

MilneEiiWitten (2008 ) 7 Relatednestane i & 22 # Normalized
Google Distance 5 &% /2 2R Ry S5 25 [m I i F AT B GE ISR > LA
9 A B 187 b o s3I Googlet S {E B 8 & - SRR E I
EIRRERRIRE » WAFQFTR -

log(max(| 41| B|))—log(1 4N B)
log(| W [) —log(min(| 41, | B)) 2

relatedness(a, b) =

HrpaRbAFRATAIA BUER A SCE - ABIBFRIR 73 Al A% EafRbHY S E
£E 0 A | BRERIFFEER S FEallbi ) HE S - [WHHERHEEERIAY
HOCEHH -

=~ it E#I& (Social Network)

it A R R S BRI AT g - A& - 3
{LEEHEZR (framework ) FRTIH YA EL o DLAREREL (vertices) » fEZE
HRHREGRIE R RS (edges) DAEERSHL Sy RECRAGAL » 0 FE L /3 b7 (E S B
(i B ~ (B EREERE - BEREEARERE O RN A BRI (R S - T eSO
(SNA) kit EEEEFEEEN > HIIFHESMEN S ERE > m
TER MRS SRS - SNAEESFHEHE AR » FIARLr A ETHOR
3T o ik E RS B4R 2 FHactorsErelations T Y > actors (8 ) Al Ry—
(EE RS SRR A5 > AT R EfTES © relations () Fydiactoryig

(edges) - FfdEit&RE(A (Scott, 2000; Wasserman & Faust, 1994 )

e R AT T B ] DAFE Hactors,Z FEIRAGR © it & @R >
MrEvE RS - BE T 2T ] Dt & — M R e R E > mEds
T3 Ry R (E AR A - BS—fd Rycentrality JARUFEAR - AT AR A HIE— (]
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it & A R T R B 2R Y actor » HAL 4 0 401 ¢ betweenness centrality
closeness centrality ~ degree centrality:----- & e fEFAM B cohesiven]
IR B 8 R TS O T4 » Ain-cliques ~ kecores---SEFEH » T
[HI /T A FC R PR TR A EE -

Betweenness Centrality : [LERELE R T HIEH MRS > F(EETEL
FR R > DUEEE R 2 EOAR T I L BE RS YA B, (Anthonisse,
1971; Freeman, 1977) - /A5((3)-Hbetweenness centrality & £ F5BC(n,) g,
TN R BTG JER R R RG> g, (n) T Ry i G SELAS ARG /S BT AL AT
L A B E AR -

g,(n)
BC(n)=)> 2~~~
=2, 3)

&4 BB H.” betweenness centralityfiy (5 > #5~F R ETBETEER AIEAELT -
TGELR SEIE, (BIBARG) AEREE > fHEZ THIBEAEIGZ [HAH A #E
Tl s SRR EAE AR, > FIERETE e R S H M Em iz it
R FR S A BN BEH T & H B MR -

B4 REHiEnitEmEREiE

FHF R IR ¢ “Assessing the political landscape: Structure, cognition, and power
in organizations,” by D. Krackhardt, 1990, Administrative Science
Quarterly, 35, pp. 342-369.

Closeness Centrality : Closeness centralityfEf& a] # HFEEE TR IR BERT A
HERE IR R RIS, (Freeman, 1979)  /A3(4)Fcloseness
centrality £ #5 s CC(n) » HAk({E R EHETEHIEE > dn, nj)j%ﬁﬁrﬁiéﬁi
B ji BEEE R = A4 Rat BT A BTG BT BE A BE RERR R 8
T CC(n )EA/ N L AT BE e BB H BT BG B i R RS -
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[E = ZE N SES5 ¢ 2 (June 2011)

CC(n,) = {Zk:d(ni, nj)} where j|i

J=1

4)

Degree Centrality : Degree centralityfif;&: /5 B 21 & B8 A9 E 51
> ARG EELETER ZEONAR - P TR FE TR K A B B A R R 0
(hub) - BIHCEREEf BiEA i Rdegree centrality#{{ERYVE#; (Freeman,
1979; Niemincn, 1974) = /AF(5)H7E Fdegree centrality f5DC(n) » Hk
(E R R R ETBEAYELE ¢ MMdegree of the node, d(n,), Fs&fiEhn FrBiEA )58
T o

DC(n;)=d(n,) (5)

2 MRBENENTEEREER

\

— ~HHEEN

KT 2 Kleinberg (1998 ) #EHAYHITSH & A B BrinEiPage

(1998 ) #EHizPageRankjiE & 1E (Page, et al., 1998 ) - §f¥fWikipediafg

HHE B B sm L (link strength measure, LS measure ) S5k HRA(Rom
R WEMET7 YA EREMERES (preliminary topic network ) 5 [FLAh
T 5e R E FANGDE B g L 5E R (R 5 A0 8 - DA RGHE R - REA s
HYEETT - NGDE G By 7 FH Googletfi =55 [ B2 AU =45 S - DUETTF3H
Ml RE = B AR - A0SR R 5l A B 2 F G 2R - BRI 5
B RmZIIRATR (Cilibrasi & Vitanyi, 2007 ) < FHEABFEINE FH A RS G
EENGDEE LA THE H 2 R MIEE S (disambiguous) AU  ( Gracia,
etal., 2006) - FZiFEEH N EENGDE B LN S /NETL R - Wi H
RSy M RE B B L R i S 2R N — E MR R E & o et —
FiEE R SRR T X EZAE > FEFOLEREEET
o BASESCE ~ B RS E B S B R SR SCE A W LA E
FFoRAaaT - DUB B A o8 R 8 R MR SCE A V10 s g - 0 T
PEFAHRSCE -

W FERFES T8RS 53 AT BT (pre-test) T » B S Wikipedia; 2%
e HEREMEEFHEE (seed web pages) » 4] : History of personal
computer > JE{TEFERIRRELEE (frequency ) F3HT o 6K HHEE A EAS
RURRER 8 & 2 Ml EEAS i B EE o RS 2 B s B Ak

110

W 04-515H.indd 110 2011/7/5 £ 11:31:39 (




SREE ~ BRI ¢ MEE T RREREEL) T — R S R I B AR BRI AT

HEZ B EH HREERCR - R Z R ENAEOE » R Mgt
W HEEEE ST A ERAREUERECREFEEE (Wu &
Wu, 2009) - @40 fFHEE T EAEREZRERN (Jaguar) 515 > H
ERBHEAE A ERESGORMET  FHitEsERT g aEEMNE
(Jaguar) WSR2 HEH T - F1925 8 B8 FING D B 8 H R 5 .2 [
EERABEE - ATHERR Lol E A TR R N AR SCE R B o DT
Ktgez HAY -

1. $2 H 2 5 B 5 Al R B A R 2 E S 5 7L (link strength
measure ) EilfEFZEEZRIFIE (NGD) EHEEDEMEER FE
HEEEE - WFFTHF M E FINGDE R 2 S n] RS RE SR =
MRS R - MR A ELE B A A S B R A AR A -

2. FER It SRS o TS > o BT B R SCE R L - DLE B
375 3 A ] SCEE A A8 1 I 3 16 A o R DU R B S R
B BIRASCE R -

3. 3B A BE HH 2 5 3 A 3 — {1 Rk S I O RE M [ Sl B R TN R A T
5 DIMERESR (precision) EHIEREZR (accuracy ) fEREREA5ATHEH
fECE A T P L AV B P = 2 R - MR RS AR Fr B R Y
AR EERAA -

— MR ERRERF

FERAFC R RER R > DLET TR ATFE AT IR 2 F R AR R
HIFRHE R > @ SATR -

1 MERE T RISCEERT R © L R SR R IR AR R I R
T B R S A A PRI XML [ BN HEEAGE -
[ 6 7 7~ e 25 5 R e B SE S T 0 R NERE S R N BB AS (G
EHEERIANEEE) - ANEREE SRR - A EhE
FER LA INFFoR IR - 1 BT #5 FH 43 A B E XML E [
MR > BRI AT E E R A EAS AR W S E B RE
th o fEHERL R T SR H R S R E RE RIS = 0 I
RAHER T RS LS G DIXMLAR R EEF RS = B R E » 3%
AR EECERE (article ID) ~ XEFRELHE (article
name) -~ fEEHHI (editing date) LK% SCEHEASEISMNEBAIAL 4L
(article out-link ) » #§ DL A & E S EERE S R <

2. GRS AR © DABE R B AT TR TR H IR R Y)
AEEG o CERERS R > B R B AR = R E A AU RE
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XFATRE

s

e
: if“ XX F
T T —l
i B BEAT !
Wﬁﬂﬁ&%} BRE !
]
d v
-
A 4
T AT
Ay xgmn (€%

\ 4 +
BEEE MBI t-—-———--—~

A J
- { AT
& B LR B 4R
Y Y
S mEE B wAEE AR B
(LS-based WikiMap (Topic-based WikiMap
interface) interface)

B> #EEREELRERF

]

[ 1%] i L ES ] 4. REe BakEn =10 aRiER

TF-IDF

MEEH .

— <mediawiki xsi:schemalocation="http.//www.mediawiki.org/xml/export-0.4/ http://www.mediawiki.@q/xml/export-0.4.xsd"
version="04" xmklang="zh">
+ <siteinfo> </siteinfo>
- <page>
<title>TF-IDF </title>
<id>406339 </id>
— <revision>
<id>13186169</id>
<timestamp>2010-05-20T06:13:167 </timestamp>
+ <contributor> </contributor>

<minor/>
<comment> l&?%)\ =8 [[r&‘.u‘.ij.il‘—'\.r 35 A5 A]] </comment> v
—<te)ﬂxm| space="preserve”>
“TFIDF™ ( term frequen(y inverse document frequency ) 2— %]]'ﬁ[[iimﬁ]m%muw
IDF 2 — B FRHR—E D —EER =
BEXFPHRORBA[[EL]R - BEREEEET LETPHIRRSREAL
SIE|EH  fFRANAEBRTN Y BENEE0E RN TTF-IDFRAS) « B
HFRS - MEE A ERSHRPHRNER - ==& E—-BEERHE

E6 #EERNERXML M4 ZEREEZRENEESEG

L2

T8 - TF-IDFIIRE SEHA R R([ER
BSs FRWERERESEMNT
" ( term frequency « TF ) 18
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SREE ~ BRI ¢ MEE T RREREEL) T — R S R I B AR BRI AT

in-link ~ out-linkEfireciprocal link » ZF5 H 8 45 o B 07 B e84 AT
P06 A o P A B [ - BTG RE R R IE A ¢ (H FAINGDEE
HOCEETT R R R AT o AT ETIE B T KA RS B B
IR RE S RHBE - T2 PRBEE M A BB LIS PR A T E T A
I -

3.k e HERS o M e SRS R ER R OR ¢ R E S B B B RA R AR
R RIS A EET B E R I EA A G DURCSCERE
HHHEYT-EEAH (subgroup) - FIANHFEE HE R ERVENE T LEE R

T o BERERROEB R E R T RS SCE - R
ik & A B o AT FEAR > W DU Rk HH B8 AR i 14 8 B B e A B [
HIAEE o

B HEEREBRMBENSE

— BRI HEEE

EAGEEE M (LS measure ) 4307 W {[E#E B . AN [F] B REE AE A
R FE L HI T WA B AEREAR S S 0 WS T SRR R R R A
AEAEEE S E - ARG | F R E 5 54’ H 2 [ RY
RAWIZ % > 41 © SimRank (Jeh & Widom, 2002 ) % & fi g H £ [F] HYin-
link ; P-Rank:tE—# % [E{iig 5 L[5 #Yin-link Edout-link DL 1 & 48 ELAH AR
(Zhao, Han, & Sun, 2009 ) -~ AKif}52FEEZHRR :
LS THBERNSIMFEERENGTERHE - 2R ERHREN
IRFIE
2. WS (] IRF =5 R i o i b 2 — FEE A5 U 8 Byout-link ~ in-link -
reciprocal links » if; L out-link Efreciprocal links 5 == Z5 43 A7 11458 45 AL
RE > TEEZIR AR AR E T RE R TE %L (seed node) 2 FHE
HEELHE B RAH AL S | 2 8 H A E A B = RIRRE -
AT AR S g8 AT Al A = (6) R

LinkStrengt | (a;, a;) = fb,_(a“a/)W] + fintarap XWa F Jousiarap) X Ws (6)
a@ﬁa}.ﬁ}ﬂﬂﬁi@ié@jﬁ[ﬁ%j{% » f bi~ f inBf out4y Fl Freciprocal
link ~ in-linkEout-link {88 » w, ~ w, Bilw Ry AREEAN [AIE SRR A 1Y B 2L
FERFTHG T REE o w Bilw ZHER Ry REERYEE T - AWHFTTE
A TR EED L FIEERE - B EENERFEESRES -
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DUEEREERE - BT (c)Fyw, = 0.98w, = 0.1MEEERE MTELEZ
BT > 1R 7(c)ZEIRFT /AT BT OEE: o SB R EfRE i AR IR
KRR ER (in-linkEEFIE ) > 40 : Microprocessor » [ HAME%E
2 A4 E A History of personal computer[sZ [T % i Microprocessorffi B 5%
K R E7(d) R AR R E B P S B A E T - tHRAMEE 45
Mg SRR R RE B B — B R A -
— ~ LAINGD#E T L B RAl 2 47

L EE B R AT B Ry (i HINGDET B E (Ei%E) Z ERHME - B
(B ] FH AR A T R (E A 2 B F R R AE . - AR se iy E e
KM s EE BRI R SCEFIIEE - E R EEER TR
B A5 R W B 2 B R a R - st 2 SRS s - Wd B Bk R B
HiE - EE L E BA R A B R — BB PR R R e > i HEUE R
BT > T SR PIRE B SCE R E > SRR M (A R B, DL i
Ao HEEEETE AR E A (1) - NGDFIRE 2 AHRA 53 A s SRR R 28
P 28 —HERAA -

(@) w,; =2.0,w,= 0.9, w;= 0., N=1.2  (b) w;, =2.0, w,=0.9, wy=0.1, N= 1.3

i Jams (g o

©) w,;=2.0,w,=0.9,w,= 0.1, N=1.4 (d)w,=2.0, w,=0.1, w;=0.9, N= 1.9

E7 EEEEEEAIEAEAEERMIGERTEMES ZER

114

2011/7/5 £ 11:31:39 (



SREE ~ BRI ¢ MEE T RREREEL) T — R S R I B AR BRI AT

= Uit =R 2 iR 2 i E T EIE
(A& MR > T Ha AR

BT i B R FE I 3 P RS TR S CE AR M - DA S B &
B SCE o AWFE i AL & s e - I B SRS TR &
T FRESR » RIBESEIR TR it SR TEE - DU E
SR AN DU B e E B -

A 3CE (Betweenness Articles) AT it & #d B FE AR Y
betweenness centralityFEIFE A H 7 SCEEETEG - AAREE R AR (AT A
[ o 50 FH 5 B 3L BT A & A DI RE B B UR i E B 55 — R X E
MRS B B E S o] DAL R R RE R ARI W TR RS TR E
BIER ] LSS EE) -

B = (Key Articles) © K228 closeness centrality$% H S 3 {87
R PR TG B BE EE BERR A B/ NG - B B E B - AT LUE
I /D A BE B AS B U AT DABE S E A R TR A —EfE 0 R
W FERs BL BB SCE E F R BRI S -

E(FFREEE (Extension Topic Articles) : [tf5fZdegree centrality Bifii
P EE HAEETE AT I ET B R ARl R E —E S E A RERIIL
ahEAs (BIRERIEALENERS ) - AIRTAIRDR F-E R SCE - Fil0 - 3
MEELF RFHAYSCE T Mouse (Computing) | » /rAEEE S B B SCEH
2 EAE AL (i AR RARiT BLAE (L 22 BH » Al o8 BRGE (B FE BHRY T8

NE e
R3 AMFREAIEE T EHEREERERSR
FaER (At (5% Wik ik BT S A B
A
(Be tweEE Ii IllejzssiA ricle) BEAH A A B Betweenness Centrality A
( I;Ee%}\%%ife ) CERS AR, Closeness Centrality *
i v - .
SSRENBE S HEEnE, Degree Centrality=1 [l
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St A B A LREEE

AU A A A E R R A2 AT -

L@ ERRMGET © fEIRM DA THAE S — (i n E R S =R
HEE > a0 R EAY T History of personal computer | ©

2. BE LN i e S g B A T SRR AR B g 2 RS R ¢ ST E [ AR
B2 N2 LL T History of personal computer | B BEHTHRE
FETE N2 G - F2 0T B H AT A 25 — [ i 1 8 B R 1A TR HE A
SR R ATE A R S R D — 2 BEEEFIE o @R
PR — P e g ET R - FERIVEE —FEEETRERIRESE - 1E
S rh B IR B B o Ay e IV B B BRILG B RS R A BT B fHoE
FEOEEETE o B bl P BEAR RR e R e S R e R R 0 AR
AT A R AR

3. GE SRR ARG RS SR R ¢ A A R A M B R
T GHEEYE LHETENHBEETEE T o BT AR E A A
A M EE B (E Y Normalized Google Distancei& 5% » G5 md M &l
B FIPIRARREERE - ST ERI(EETBEIRE B RABHE - HERAE S E
R, -

A ke R b - AP BRAE B MBS E o 4 A E R A AR
FH A VA ik & e B FE L E B R > 1507 HH BB 1 A B [ P 38
Rt BB S R -

& Sl A B % > BIAERAER F R S REE o RIS R AT FTE

4= T History of personal computer | #f£5 1 RHH[E 2 557 B i -

h ~ NMERPEAERRERE

AR EZ H A Rt W HEE T RHE R /i (Wikipedia, 77
HA) - BRRTER 2R A AR TR E 1 3E /rE (topic-based
WikiMap, /TEB) ETEHERFHE o FHETRE « (EH AT BB IR 25/
BRRFRR A -

—  BERAREZERANEEN

EREEAERERGEREARAEN  EERMAGITTHER
Ve & ey e R O 3 /B R R - FEIRBRIGEE M FE ST E
B o (L5 Rk R0 A IR L BURSAR S - TR T E9 - 5t
HE PG P 2 e e R o e ¢ ARG R M T B R A MERE
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SR ~ BB ¢ MEAATTRREETELI Y SR P B AL R B W o AT

B8 #EBFFBthERABIEECEG]
(#BYREm : History of personal computer)

Py i >§'-I 5 "
ES *® A g k- #H
## ';g_ i i3] ’%‘- oA oM
£ 8 1= 1E &
% o # I #

i) #

B BEAEE

ﬂﬂﬁﬁ@%ﬁﬁuﬁﬂﬁﬂ {T{EH5 > 1B 0B [ 1 LR AT 72U SERTiT FEak
At (& B S T

= P REUE RS

Al AR B AR TR AR B > 0 RSB B = Bt D (o A
% > EE D FERRRE L (8 I (0 I MER: O RIS IRELFR - AW 7EE
Bl S STRIGHERE R - IRIBE Ry T REGR R S T AVEATE AR Z - T
PREISE R Z I - A1 © TOEICKGAEIIAETS07r DL ERYERA: - 57
I RMBOR30A - S E HHE D HE BRI - MEREH IR
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3 ity f sl gt - Filigdin, G o ¢ lgedin - Wi lteet Bt
N b v i g et e e I o et [T
TRy WSD WAD RnaRN IRD WD

W ey o il 0 s s 11 - - WD IRD -

L R R

Q
AL PR L i
L
e G
B A B
e

@ W s -,

E10 #HEEEMERBAERNE (Wikipedia, SMHEA )

B

WA i
FRALEERREZER
Q&i—gﬂ' i@lﬂ _ mam |
ez
. St |
e leoores & Loginl cateaccout 2]
7
a0
ool Aicle Discussion Read View sourcs Viaw hisory )
u
- American Civil War
WIKIPEDIA st HE R
]

E11 FREERzEEGRIGENEN T
(topic-based WikiMap, 4+&EB )

M R4 - EEEEHRGHYE = (ER > SEEE™H/)VE > 428
EEE (R T A BB TRER —92{E/NE o EA T = MEREE o B
TR B AR R B S RIS R -
= FHHIEE
CEBR*

WA G ISR B ZERE - Q2 ~ Q3{TiSHYREE /5 =UR A e
fER > HARMT ¢
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SREE ~ BRI ¢ MEE T RREREEL) T — R S R I B AR BRI AT

®4 HEFHHBEERAENSERS

Q1. BIE HAER;
Qla f¢History of PCiE{E H M RfA - #5HH A EFS 2] & MacintoshiE (B HH -
QIb f#History of PCSE [ H EIBHAG - F5 FH 1% B 2 iPodiE (E EHH -
Q2. A (5min) - JHEMEZEH
Q2a fitHistory of PC:E{E H M > = BEHEREIA Y > 16 B K A%
F7p o
Q2b fHistory of PCE(H E MG » HFERFERIRZ LI Hag 22 H T -
Q3. EIFff] (15min) - POEREAIEHS
Q3a-1 fit America Civil WariE (B H G > Hoa S8 BB 17 8T AER F 4 -
Q3a-2 i fEE 2% H {2 75 B Abraham Lincoln 5 ©
Q3b-1 i Star Treki 5 {E H [AIBHA > HFw L HRR A E -
Q3b-2 L HFE S B A -

|(E & N EES - BIERENEE|
{55 & [ 2 4 (7)

Precision =

IERQIERAIEIE (RFHIER) - AR R MLATHS
HHE » JATATT -

[FHIEHEEZET - EREHIENE - EAEMNEE|
|IERE S ZE 8 | (8)

Accuracy =

Pth P2 TE BT O P SR G AR T IR - S SRR
RBHLEEL > FEREHE AW IR (8 -
ERMEAE

AW FERTE 73 R W A8 7 > B — {80 7o & 38 ] (6 & B AR
B AR  BR2 ELRE SR E 5 0 DU
&R - n] i DUE BT SR A e S e S T B A L
R AZESR - HIMAZEEE AT EE G N9 SCRE TR 18 9538 ik B B Bk
7= o BRIE et EHE A A B W e RS B R B RGE TR
HERERAZERREER - BB RERET R EAE TLE R i
_A]EI%'I\“ o
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BE ~ ERRIGREETH

— ~ B MERIE O
(& BEEHE S

AT A R FE AT R PR (L A % O s P H AT T L SR LAV P
YPHEAE TR (AvgLS) FRy— W E EE A m{H RS - AR H 1 Sm {5
o [ETRAH A 5 R AR P35 BIUR SP P AS SR A o T T S8 AP R Y J7 20
Fo e AAvegLSRUE T » (H/2 A (E Wikipedia H [ H - 2238 A5 B2 52
AR BONVE R R BT B BT RE BUH FU R B> ¢ P (Threshold) N3
e

Threshold = ¢ x AvgLS,

where, AvgLS = (z LS)/m
P (€]

F SRR LA BLE w Blw 53 FE% € F50.98R0. 15F - BB E Ay Z L+
SATRE > B2 RMERE T EMEANEERE » SRR 7 EE
HH > FREFIEEDBETEGEEEME - FEEFTRZET7H ()]
(c)Fyw, = 0.988w, = 0. 1REEERE NFTEA LB » BIF Ein-link iy EE 2L
& =R out-link ;iR RE 5 FR(FI{E M a EE . T (1) FINE(EZR Wi £
EEE R T ENBE BRI AIRSHI 5 (2) HEET () BB AT
FULERES - BE REREMEE AR EE A SRR E A (in-link
S ) 4l Microprocessor @ [ Feff5% B 2 #8445 H A History of personal
computer[5Z [T % it Microprocessorffi B Y524 - [ 7(d) B 3% i€ out-link Y BE
B SR in-link Y RRE - FEARFEFIMERE T » PR TEIBREEHNESRE - 15
EIRANET(d)Z 555 - BIGE Sy DU 1818 R HH 28 B o3 i HE 22 (E FH Be = RE
WAEHEQE AR - RFFREIIHE R — TSR - B7(d) A
Rl R R BN R B B
(=ANGD:E 742 M B > & R

NGDP# (HiE B EvangelistafilKjos-Hanssen (2006) 2201 E
NGDIHZEEF 0.7/ - ARWIFLRE T 714 & NE B R Z iH LA AT
HAE TR ER T ETEEEL 1 T History of personal computer ; j275FHE
Fe6 5 FI I B AL EE - RE SRR 2 B EE A o MR E T R E AL EA
1) B IS R o A B 1) B B o A SR G SR R 0.695 - BT [T B2 W A
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R[S AREFBEEEEUFMRE 2B

HiELREH S0 A4S
(W =2,w, =01, w;=09)  (w,=2,w,=09,w;=0.1)

FE— : History of personal computer ( Not a main article )

N=2.1 51 0
N=19 93 0
N=1.7 147 0
N=1.5 438 0
FRE " : Star Trek ( A main article )
N=2.1 43 106
N=1.9 46 221
N=1.7 102 1312
N=1.5 357 1590
FRE= : American Civil War ( A main article )
N=2.1 183 368
N=19 204 521
N=1.7 356 721
N=1.5 550 1339
Number of nodes (w,=0.1, w3=0.9)
140
% 120 .\&3\
S 100
'E 80 6 —t—N=1.9
é zg 62 —=—N=17
£
wq,=2.0 wi=1.5 wq=1.0

E12 #EEwRBZHHBE 2L

it 7 B A R 0. Thi R AHGE - IR IR AT FIME (R B 0.7 - B M
FCFIREEHETT 55— R/E T Star Trek | WG > fEEEEE S ERE T2
Efi%h " Cult Following ; (5% FLIEMAEREE ) HE RS2 &)
B> 41 - 528 The X-file ~ #d 1% M fE B = Happy Tree Friend 53 B 44 E]
DevoSE H I AiEf - 15 LLEdStar Trek M FHRYETEL AR I S i g LAk - it
G — & i FH cosine measure Fb 8 8 58 5 43Tk B S@N G D 43 A7 iy /2
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76 History of personal computer ; ZNGDP9#{E Rz 52

BB H I S K B NGD{H
74181 (ALU) 2 0.464
BASIC 2 0.876
Bluetooth 2 0.971
Burroughs_Corporation 3 0.444
Laser_diode 2 1.000
Left-handedness 3 1.000
Pixar 2 0.896
PlayStation 2 3 0.736
The Walt Disney Company 3 0.421
Video game 3 0.836
Wii_Remote 5 0.421

JITHE-E2] = 0.695

4 ERERE B BB U 2 8 - DIZERERBUR TR T History of
personal computer ; 73 e AE K B A AH RS F - (HER © Star Trek | B
" Abraham Lincoln ; 7£% & NGD3#E & HE 50 AT 155 2 B A AU AS
R WHIEERMRTFR -

&7 NGDPIBERIHBER

- SR ST EENGDIBIEZ
= (LS measure ) SEEAEDRE AT
History of PC 0.248 0.240
Star Trek 0.149 0.275
Abraham Lincoln 0.103 0.148
s FHMLER S

B E B @R

It — 55 & 22 P (5 & A6 0 R R [A] 0 i =R E EL I 0 P
THENRME D KENERCRE (BECERERE  TirEEEE
) > Blan - = Touchpad H HINF - 52 HIF HYES K FyHistory of Personal
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SREE ~ BRI ¢ MEE T RREREEL) T — R S R I B AR BRI AT

Computer—Mouse ( computing ) —Touchpad - i H BN 538 > HfC 8%
Fy2 (120) - FHFERFHEO600F B ML EaE Him - AR TRk, Z
(I - R8F Rl DB A R B & B B P AP A 5

Bigg1 - JEsRsml#H - (IR B (REEERBhESE /i ) ETEE
HEEGE - TameH R i AEEERRERBEE 22 HE - &
Pt A& (< R [ B 52 H Y H | P E RE A - #ERE A TEA (EEE
PHERBIEE TE ) Kz —F7E0G 5 M/ HALERER304 2 I G -
B TOANAERI TR R T J510 - #E T T B IR R 58 il A5 %
she i e EEE < HE -

Bigz2 : /T HBIEE AR BIHIEIEN T - 3201 RE G IR [ 58 B FE JE
1 BAFIRAIE A8 E itk ip B & & 2 I B 70 BT S HIRE R S BE 18
# Lt D RS GO R B -

*8 RBEREAEBER

L] FrEA (baseline ) FT1EB (topic-based WikiMap )

2y T
¥ HEET FETE () HET FE{E (#)
i/ 5 5 3.20 408.40 0 1.47 202.67
AR e 4 3.08 354.53 0 1.25 110.75

(=78 B 3% F4EH

1. #%E % (precision )

BligL1 - ST 2 A A EA LUK S T HBERTIH H S5 246
50 ROSlie D FAEES RS2 T G2 [0l 7 25 58 MEME SR A 5 - Hodh
[HBHY154 57 Bl RO B E T2 B » FEAZHTNQaz fEH
i FH /T B S AH R AV RE A R T R -

Blg22 - ek E E AT SR EEE U A BT
Q2aff:# (= AY)) REARFESEMER - fEQ2bENS » M E R/ TiH
A (ERES ) BRI/ TEB

BlgL3 - RBERBIG B > AR < B EHE M EBITIER
IR FIRE B RS2 1 P A 2 QB - R 208 2 R G (A A B (o FH
Bl E H RSB - e S BRI 2 - AIPAHER
Rt E A A _EEORAKGE -
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R} HEESEHBRER

R

1 iE fr1EIA (baseline ) FT1aB (topic-based WikiMap )
- ERETE , E R ,
TN T B ey T B ey
H5 Q2a Q2b MH Q2a Q2b TREL
e/ 0.87 1.00 11 0.93 1.00 1.00 15 1.00
REnElS (.89 1.00 13 0.94 0.98 0.96 13 0.97

)k R E R TS
TS

RS EE R R HE - HEEANEHRAFEHZ 1]
HRMEBRIAE - TR " XBUEI S B E " B, -

BEEL : B

=N =< |

HEEE TR BT IR SOE LA - SRR

B 2 RRE R R LT I S B R AR S R - R1080R - 8
& BB B 8 A /T B & 58 2 IEMER A B A T A - 733 Ry 11 A B8

A I TEBZ S EERER IR B T A
fee /0 (o IR SZ 0 B A T I BRI T IR OB AT FS > Se R IETfEs e

g2 :
HER BB A A T HIA -

BIER3 - FHHATE— D TR (E PR SR A S

AL 22 2R H Q3a

NemE R EH RGBS EXHENS » MEBEAEEENVER
A% RE Ry i B SE R S BT ARRE T S o G2 Q3aBEQ3bH HHEL K
ey "B EEARLL - HINZHIE AR > BT E (Q3a) BFRHE
IRF AT B FE O R R CE AN BEREH > %RE (Q3b) HIHtE R B
M5 FIETSCE RS Ryttt B o A e - PR RS B R S RS A
CRIRRIRE DA > A H A SCE PR B = A G i A
MR FEFRGE S - T EBAELE MR EHE R IAE RS

R o (KI - (1S B 5 R R A8 e T BB R E AR -
F£10 RREEIHER AR
AT E fT1EA (baseline ) FT1aB (topic-based WikiMap )
I H Y EHE e HEY EHE e
#5 Qa Q3b L Q3 Q3b K L
e/ DA 0.81 1.00 8 0.87 0.95 0.92 11 0.93
RESEIS (.82 0.96 11 0.90 0.97 0.96 12 0.96
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SREE ~ BRI ¢ MEE T RREREEL) T — R S R I B AR BRI AT

2. iE#EE (accuracy )

Bl - RBEURMEABERREL R IR S ET 2 IR
H o HMEBHIERBLVEENTHA - R R 2 %S EHQ3a
T EREORAE MRS E R WEE A G HEER -

Blg22 - HRME—PESEB =B EEE > RI1280R - SFIIMERKE
S ENHEAEEEHE RSN DRI - HAERER - K8
EENE AR ERER LIS LA TG R RIEESR » MR
BRI T R LRI RS -

®’11 RREBHBR — EEE

ST FrEA (baseline ) FT1EB (topic-based WikiMap )
i"?ﬁ” %%quy‘/j LFEE GEINZ A %%Eslzy;j IEE% M NV i_
B Q3 Q3b ¥ Y Q3 Q3b MH Y

g/ 094 0.96 11 0.95 1.00  0.97 13 0.98
TeEEEE  0.88 0.92 11 0.90 0.97  1.00 13 0.98

®12 AENE > FEERESEHERLEERE

ANT] JTHA (baseline) F11HEB (topic-based WikiMap )
2y BOER  amEE  BORE  AmEe
HE Q3% Q3% Q3% Q3 Q3% Qb Q3 Q3b

92 120 85 113
"‘“__’:EIE =
SEEE o 4 5 ¢ 37 48 68 45
63 116 83 104
EREE 5 % s 66 36 47 66 38
= HERE
72 12 28 B T 8 SR S 52 85 17 /L 2 5 IR %
WFKI3FR > RIS ER T i B EE A A e B R & BE

TS AR ERE - e Rt E n] B (5 A R AR I 2 R
FIFRANERE o WS I K 22 B Ry S I B BB R E H R - S AN RIEH IR
TR - R RYBIRE T 0T AR R E AV o TR B B MR
Bt E AR HEs o BERR AR H i B R R B D 38 4 - BbAh - (A
U ERER E BIREAE R RN o AR R R BB RER B MY
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1. Introduction

With the growing popularity of Web 2.0 technologies, social web sites
(i.e., social networking websites and, micro-blogging services) are providing
unprecedented opportunities for creating user-generated content, as well as
for promoting communication, collaboration and information-sharing among
users. Wikipedia, one of the most successful collaborative projects on the
Web, has become an extremely popular reference database for people seeking
information or knowledge. However, since the number of articles and the
variety of topics in Wikipedia is constantly expanding, it might be difficult
for users to find information efficiently by traversing through hyperlinks. To
facilitate users’ exploration of Wikipedia, a visualization tool was created that
represented a map-like structure of topics associated with users’ initial query.
A task-based user evaluation was conducted to test the performance of the
proposed tool. Besides demonstrating the overall performance of our system,
we also discussed its effectiveness in different types of tasks and for users with

difference search expertise.
2. System framework
One distinctive feature of our system is utilizing both the hypertextual

and semantic structure of the Wikipedia topics. The linking structure of topics

associated with users’ initial query was mined. An algorithm for link strength
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was proposed that taking into consideration of well-known PageRank and
HITS algorithms (Formula 1), which is calculated as follow.

LinkStrength (a;,a;)= f bi(ai,aj)w'+f in(a,a)xw,+ f out(a,a)xw;, (1)

Where a, and a, represent i and j Wikipedia entries; f bi, f in and f out
represent the frequency of reciprocal link, in-link and out-link. w,, w,, and
w, were weighting assigned to different types of linkages, with the sum of w,
and w, to be 1. Figure 1 shows the results of varying different weighting at
different linkage strength thresholds M.

(@) w, =2.0,w,= 0.9, w;= 0., N=1.2  (b) w;, =2.0, w,=0.9, w,=0.1, N= 1.3

©w=2.0,w,=09,w,=0.1,N=14 (d)w,=2.0,w,=0.1, w;=09,N=1.9
Figure 1. Graphs of Varying Different Weighting at Different Linkage
Strength Thresholds N

We then apply social network analysis indicators to determine the
relationships between topics and visualize the results in order to help users
browse Wikipedia efficiently. Finally, a topic-based WikiMap is generated
based on the proposed hybrid approach. To present the “landmarks” of the
topic map, betweenness, closeness, and degree centrality measures in Social
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Network Analysis (SNA) were used to help identify significant nodes in the
network. We define the typology of the significant nodes as followed (see

Table 1).
Table 1. Definition of Landmarks
Role Definition SNA metrics Icon
Betweenness Article Bridge nodes Betweenness Centrality A
Key Article Center Closeness Centrality +
Extension Topic Article Star graph Degree Centrality > 5 .
Other Article Other nodes Degree Centrality = 1 .

Excerpt from the map of topics associated with “Personal Computer

History” can be seen below (see Figure 2).

Apple-Macintosh

Microcomputer

Revolution

Figure 2. An Example of Using SNA Indicators to Label Topics in a Network
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Besides linking structure, Normalized Google Distance (NGD) was used
to quantify the strength of the relationship between two articles via key terms,

which help disambiguate synonyms.

3. User study

We conducted a user-task oriented evaluation study to assess the
effectiveness the topic-based WikiMap in helping users in different task
situations. Three types of tasks were created (see Table 2).

Table 2. Subjects’ Search Tasks in WikiMap

Q1. Task of browsing webpages
Qla: Started from webpage of “History of PC” and clicked hyperlinks to access
“Macintosh.”
Q1b: Started from “History of PC” and browsed WikiMap to access “iPod.”
Q2. Short time (Smin), item-based search task
Q2a: Started from “History of PC” and found related persons with computers.
Please noted their year of birth.
Q2b: Started from “History of PC” and found related inventions and their
published dates.
Q3. Longer time (15min), decision-making oriented task
Q3a-1: Started from “America civil war” and found related events in American
War of Independence.
Q3a-2: Noted that if the event was related with Abraham Lincoln.
Q3b-1: Started from “Star Trek” and found roles appearing in films.
Q3b-2: Noted that if the role was humanity.

A total of 30 subjects were recruited for the study, half of whom had
substantial search experience, the other were novices. A within-subject design
was adopted where all subject search alternately the proposed WikiMap and
regular Wikipedia interface. No matter experienced users or novices, the time
and number of links traversed when using the experimental interface was
the half of that with baseline; besides, less subjects were reported lost with
WikiMap. Not surprisingly, experienced users could use less time finishing the
task than novice (see Table 3).
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Table 3. Results of Page Browsing

Interface Baseline Topic-based WikiMap
Times of Average Average Times of  Average Average
. time time
Subjects lost routs (second) lost routs (second)
Novices 5 3.20 408.40 0 1.47 202.67
Experienced 4 308 354.53 0 125 11075
users

Table 4 and 5 showed that the WikiMap performed slightly better in terms
of precision rate in both item-based searching task and judgment tasks.

Table 4. Results in Item-Based Search Task -- Precision

Interface Baseline Topic-based WikiMap
Average Correct Total Average Correct Total
. number number
Subjects Q2a Q2b ofpeople PVETHEC Q2a QZb ofpegple *VTAEC
Novices 0.87 1.00 11 0.93 1.00 1.00 15 1.00
Experienced g9 100 13 094 098 096 13 097
users
Table 5. Results in Judgment Tasks -- Precision
. Interface B (Topic-based
Interface Interface A (Baseline) Wiki(l\/lar;))
Average Correct Total Average Correct Total
Subjects number average number average
Q3a Q3b 4t people Q3a Q3b 4 people
Novices 0.81 1.00 8 0.87 095 0.92 11 0.93
Experienced 67 096 11 090 097 096 12 0.9
users

Table 6 and 7 compared the accuracy of the two interface in judgment
task. The results showed a general pattern of the experimental interface

performing better than the baseline.
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Table 6. Results in Judgment Tasks -- Accuracy

Interface Baseline Topic-based WikiMap
Average Correct Total Average Correct Total
) number number
Subjects Q3a Q3b of people average  Q3a Q3b of people average
Novices 0.94 0.96 11 0.95 1.00 0.97 13 0.98
Experienced g g¢ 092 11 090 097 100 13 0.98
users

Experienced users were shown to do come up with more correct answers
(see Table 7).

Table 7. Number of Answering and Correct Questions in Different
Interfaces and Users

Interfaces Baseline Topic-based WikiMap
Novice Experienced Novice Experienced
users users
Numbers Qa Q3 Q3 Q3b Q3 Q3b Q3 Qb
Answering 92 120 85 113
questions 55 37 53 67 37 48 68 45
Correct 63 116 83 104
questions 35 28 50 66 36 47 66 38

Table 8 showed the results of post-search question aimed at assessing user
experience. There were significant differences in all question items regarding
subjects’ perception toward two interfaces, both in experienced and expert

users groups (see Table 8).

4. Discussion

In the article we reported a framework for mining Web linkage and
semantic structure for the creating of a visualization tool for browsing the
complicated network of Wikipedia. An experiment was conducted to validate
the effectiveness of the proposed interface, the Wikimap. Different task types
were create to simulate user tasks with Wikipedia. The results showed that
the Wikimap performed better both in efficiency (time spent, links traversed),
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effectiveness (precision and accuracy), as well as user experience. It was
also found that task difficulties as perceived by the users might influence the
effectiveness of the tool. Further study can explore the interaction between
task types and interfaces. To better assist browsing, we also plan to include
automatic summarization and clustering techniques to help users make better
sense of the WikiMap, further studies can be done to explore how the proposed

interface can be further improved.
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