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ABSTRACT

As an example of web-related research that shows remarkable tendency of applied research in computer
science, this study proposes a method to analyze evolutionary process of emerging research and discusses
the availability. This paper took up organized sessions at the World-Wide Web conferences held from 2002
to 2011 and created the networks connecting sessions based on textual analysis of proceedings papers’
abstracts. The results unveiled the evolutionary processes of social networks and monetization studies that
were considered as emerging research. Furthermore, the chronological network analysis of conference
sessions made the following findings. (1) Convergent sessions nodes that have many links to the past
sessions integrate the research topics in the past (2) Divergent session nodes that have many links to the
succeeding sessions affect other research content. Although stability problems on textual analysis still
remain, the proposed method is considered to be useful to analyze the evolutionaly process of emerging

research.
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Bric ko Thit &N 7=fast 7 7 A 212k T &2 T 2 72 DICHWH LTV 536,37, =
DFET, A RHEFRICHE SV My 72T 0 E WD FIEICRE L, BUEIIH 2 2 02e005 A
ASHESD AL T YN 5 [38-40],

213 RBEF&E

HEEEPNRTIEL T2 MO EMALGDERRATELIREIN TV S [41], WHOR
AFETIEH, SHEEORE T XA MO ELZUET 5701, SIASITO/KREZHWTT
XA NIHT OB E 72 D5 L ERE L T D [42], /2.7 F A MyWric 8% 4 CT7-LDB &,
LSRR OB EERE AT LZEMFIC LT —7 v a v FEICBWTAIE Sz E8m
X3 % Literature-Assisted Discovery (LAD)Z#i& L7 FiEBIREG FiEE STV 5[43,44],
LBD & LAD i, ZnZEi, BT e — K~ v U 7121 2 1F LB EAT 2 F O 72 2205 SOk
SIHTIC & 2 ekt & . MR K 2EEHMOAIKITKIE L T2, LRD (21T 2 Fii Sk AT
X, (1) TR E 22 o SCERoORhE L (i) EEERVICBIGR T DR SC R & oA, (i) FEEAICEIRT S
FRSCOH & AT D 3 BEREDN D72 H[45], 7ed5. LRD 1%, B o WIS B STV i
NCAHE S DIBAER 22 BR O HH ISR S U TU 5 [46,47].

2.2 WHRFEVIERTRLURED ST
221 WRREVISH

AR U 72 DD @ E e i & EE T2 FEST X A Mot &2 T Sk o BfR 2>
DA S VT2 FAN SR 7 7 A2 O b OERx ST DR EZHRET 2 2 SIHMRRE LTES TR
VN, EFRHR A G L LTz MEDLINE 7 — % _— 2 0854, B8k 47233212 Medical Subject



Headings(MeSH) % — A & EEEEFREAEI Y 24T TV 5[48], MeSH # —Aix, {4 OFEH i

IZRLIR L7z — T — R &3, EMZOM TN —SNZdF—U—RTh Y, FXONHE
KL T A XIS T DHEEOERICHEH & ST TWA49], FlxiE, RaRICHEL TWDIE
LR Ny 7 BRI T 72010, MeSH # — A G EH Ry N U — 7 2 lAEDETHO L
Te B HAE S TWD[50], EFREIZI T DD LRD Af5E TlE, MeSH % — A% H 72K
ST L BEER 72 7 T AL ) T BSOS B Yy 7 ORI T ER RS TV A [51],

LrL, MeSH #— L& AWESH T, BROMBIEZCHMZIIATRTHY, Hx O
7 T AZNIKNET HH5E R By ZICHIST DS E BEIICART 2R AT v 7T T e —F R
HELWZ LIZED DT,

FFdF bt O ClE, F5dF 7 7 A X ONFZ R T 7 V& BEIERT 20880727 2 ho#Tr
FUEBRBRINTND[B2], ZOFIETIE, FiF7 7 AXICEEND LHFEIZONT, HEEDFFF
ARBIRE AT L CRiF Y 7 A ZREFET DTNV ERET D, UL, 7R CEICE
FNDHFFICRE SN D720, il SN2 HEE T TR O N2 EN e sk > = Lix
TERV, o, ZNETITHNHIL TV D HEE & OISR TRWREROMEEZH S Z &
HLINEETH D, LSA X° LDA 72 EOBENICEM S N IcFETHIT, Zh 6 ORMBEERIRT 5
AREMER D DD, FSLHRY T AZ DT XY T RESTIERNWZ LIZED Y X720,

222 BWEMUEDIT

RFF A 72 I B L7220 STk ORFE S 2 E TIiZiThivTunbd, LR TIE, 2o d
WFFE b L RO FIEERIT 2,

FHEEGEEA AR FIE TR, B HGRC 7 T A X OpE HHR[22,23] 0K 3 R [25-27]1 % F0 3., 45
EDOWFTE N By 7 IZBET 2 m SCOBENME R Z 55 o8 L7l d 5, Bz X, §asC[26]065T
[27,28]DIBI ISR T AZ DEA LT A o F v — bafi< 212X e N E Y 7 Dok,
A BATICHEARZ Y T, FRoOEIR R EREN ST STV D,

FX AR TR, BfRERI 77 L ATy —F 4 o I R_R—= =D T T AT |k
P> D HEE HBUEE O REFIZA L 2 i U, BTSSR ©y 7 & 2O OB L it LIl Sh
TWA[6354], £7o, TNAT7 7 A THFAEILED Y —27 v a vy 7 CTIRY EFbhi by 7 2 —A
FRWTRER L7z sCR O R RINE IR LT, iEIRAE 7 0 v T 4 v 7352 L1280 #F
78 b LY REEEMICR LB S & 5[55], PubMed 7 — & ~_— Z s B L 72§ SCic oW, A
ORI E Ny 72— AOWHBUHEZ AT L. BT LW M By 7 281 L7zl b iE S
TWA[E6], fllcd, TF A NG Ko TERINTNFHT I FAZDEA LTA o TF ¥ — &
W THFFE O F8 IR & AL L7623 8 2 [57].

RATFIETIE, SSIHmCOMICEERBEERS L Z ERIHAL, E5IHRYy NU—27 T %R
N HT &AL A D TR b By 7 ORI Z L O RS E & 10 E S B 2R HmEShTnd
[68], =iz, HEIHGRXR Y NV —2DEALTA L F v — M, TFA Motz Huv Tl



HULZET V2L THZE b Lo R0t L72Blb & 5[59]. & B, IO k-S< F
ETH, i ESNTfLT 7 AZITHONWTHF—U — RO 21TV, £ OWFEHENE £BLT 5 7
LD BBV, L7 T AL ORRINVEIZBET 0 03T TV 5 [5],

ZNEDOHITE F Ly Rt AT, R TSRO REREOSITITAM L EA LN
DN R T RIRT 2 BB CHMEDIN AN AI R TH D Z LIEDVIER,
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3.1 T4

¥ = 7 BEFAN I, 2 00 20 SERNC ROE L7 SR O — o Th D, AHEMNETIZ, v =7
BE I HE R A Y T MR BV C by 7T U 7 IRl S LD WWW 7 7 7 L A
IO B, BEFERMIEORBIRREEZ O T 5, WWW 17 7 LU ADEgGE, By va VAT
U7 ETARENTWA 7 B 7 AICRHENTWD, 2B, B TIX, 77X
DY v a YAITIEEE R ACM 72 & O IF Rl E LR EME R R O F T RIAIC K 5 Sk T — 2~ —
AR, Scopus <> Web of Science %5 D P HIED T — # N— 22 HIEL S LTV o T2,
2002 4E7> 5 2011 FEDRNTBRE S I WWW 1 > 7 7 LV AD T 1 75 ARk T — # _— A
R 8 DT v —TF 4 v TR 205 h DT v v a NIET AR AT, K1
TRy —T 4 TR =(CAFTIRRICwR X E R Lty v a VBOE(bE RS, FaCEIE 75
DS 115 ORI TEIEF L TWDER, By a Uiz oMifliz2m L CRE R MITRS
Ninolz, L7757 LAY Oy a VEITEE TR0 4L, 120y a T
FIBIEOMSIBRELINTND, BB, 77 L RAIZEF, ==ty arRlF¥aT—
tyovartEEINS Yy a Az T, RAZ =y a VELERINLTODA, SR
ST, By v a e OBRPBEICRINTNDN— N—t v v a VCRE L THOlr 21T
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3.2 WX-tviaroBELE
FEH, FEH. EHEOBE. ¥—U— R, 5IHCER EDRMEE b O, T2 T E

AT D7D T TARNT 7 bOTFANT =2 OHREHN -, £, XOAREERN LT
TANTZ 7 hOLET—HIX, term frequency—inverse document frequency (tf-idf) [60] DE % %3 &
T57 hrE LRI 5, thidf (3, MiHARHEOHIMHE LD b, FEDOET —ZICE %
N5 HEEDOEEM A2 L7 CTh 5,

AT tf-idf OMIZH CET —X %27 ML e LCREIRT 2 FENIRE I TV D, WJ%_ X
LSA[34]X° LDA[36]L \ > 7= F¥E Tl HEE @%/\bw‘oﬂ*mﬁfx%%ra%&%%ﬂaﬁﬁé71
WICZEM D SCER T V2 AR IR I ZERI LTt EiToTWD, ZDOXK D RFEDY;

wIhbzE %®ﬁﬁﬁk*ﬂ®&ﬁ%$%L&ELT%<ZEW%5 oL, %ﬁ@mﬁ%&
ﬂ&*f%)jﬂf LR THRNENT D EWVIARLZENELH DT, 22Tl FEEER ZEET 5
TeDIZERT ML OFEFRE LT H-idf WL Z LT L7,

VLRI KA E O EFR 2R U, G sCHBEREZICES < &y &g UBEBE OFHR T 2R
R

3.2.1 mXEFEUE
thidf X7 b Ko TRUR ENTZMSC T L j 2 E i, X2 M byt KiLL, I
mCEEL AR D X D ICEET D,

Xi - X;
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th-idf (ZIERDEE & 2 2 LA S TR S OFEIHIE 0 725 112785, wsCHPERIES ;28 1
(ZH LW WK thidf <27 bAoA —B L, fSCHBERES ) 230 OBE. 2 DO
SCRNZIT B3 2 HREDFE LW 2 L1275,
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3.3 BRIV T—VERKTILIVX L
B 2 IORTTAITY RN EIDV A 77 Lo Avy g VORRYIR Yy NT— 7 ZERT 5,
Ky a iz Fry hU—T BT D ) — RICRIGET 5720, 2 2Ok v gy ) — RegEk
THZY VOBAZBMYVIRTZET, HrT7 7 LAy a VOBRIIF Y U —27 BAERS
Do BERIIA Y N —7 BARTHT LAY R LELLTITRT,

(1) HEEENDL—F /) —ReRdEyra 28145, REFEDSNOL2EYy ) — R
Eishstyyvary/ —RFoEgE T2 (X2 @),

(2) Ftvva  MEMIZHONWT, b— ey g & OBEUER2HET 52 (b)),

B) By varXTOHEPENHKEMEY bREWEE, By ar/ — Rk T sz
ERANT D, sty va vidERtE v v a sy ) — R BER< (X2 (©),

@) FilEHINT)—7 7 —REZRIRL, V—7/ — R KBREENIEOE v a v EEMT
var /) — RKhbERL,

(5) BlEmit vy ar /) — RiZHONWT, U%7ﬁ7?5y/%Fk®%uW%%§¢6(Eﬂ@%

6) A7 v 7E)THE LIty v a VIELENREME D b RERGEICE. bty
vary /) — REERT LTy UEHEAT H(X2 ().

(7)) Bty arOXTICONTHERPHERIND ETAT v TR > T AT %
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nodes year nodes
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: L___-’I
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4. BRIV T—OD 53

Ny T 7L ARy a ORIy 8T — 7 AT D702, 2002 40D 2011 4RI B
Nz WWW B 77 L AD— =k g VUV TERRINEZTRTORINST 7 AT
7 N L TT R Mobra Lz, AFETIE, WWW B> 7 7 LU A ERET D L9 725
DOFERFEZ AT D721, kOB v a AZER LTl &Eir- 72,

(1) Social Network Analysis (WWW 2011)

(2) Monetization | (WWW 2011)

(3) Semantic Analysis (WWW 2011)

(4) Technology for Developing Regions (WWW 2008)

V=XV Fy U= P —EZASNS)TF A D=V a3l a=lr—a P ThRIE
VHAAI 2= —va b RERE(EHTZH LTS, £ I T, 2011 40 Social Network
Analysis W vy aAZEE L, WWW D2 7 7 LU AL Y —3 ¥ /LRy U — 7 BF5ED
FERIEFEZ N 5, 2011 4E0 Monetization | W9 & v v a v nbid, Fieh 77 L
AZBT DM Ny 7 LIZ RSG5 % T 5720, ZOMRICER LT, ZOREREL )
Hr9"%, 2011 4= Semantic Analysis &\ 5 & 32 id, WWW BEFSE D T II LRI S o
BV RT —~ThH D7D MO Ny 7 LT 272 0I2H Y B 7=, 2008 4E® Technology
for Developing Regions &\ & v 3 %, FEE EEICK T DM MEORIIC T 53 50
i AR oTet vy a r THDLZEMEAR D, TRy arnby, BEOMENE Y 7 &
IRE S B STEAIG A T 2720, Z OO EIEEZ 0T Lz,

4.1 J—I¥IRIRI—IOMREHRIET IR Y3V /—F

2011 FEIZBAfE S N7-WWW I > 7 7 L > A D Social Network Analysis& V9 &~ 2 3 2R L,
2002 45725 2011 AR F TO 10 MBI SNT-WWW A > 7 7 L At v v a v & OBIRE T
UCARLIZRRYIR Yy FT—27 %K 3127, K3 (@&3 ()T, &= o2
ET DDy v a VEFLEEO L EVMELZ & RE LT IRSRE LICHERZ R LT,
X 3(a) LM 3()DEBIEATHY . K3 (W)DOERTHENTZEY v a vy /) — e, FEROKAIT
FRENTZERTE. K3 @DEFRYI A Yy T —712—%T 5, K3b)DERTHEN TV 2 E
vyiay /) —RE BRI RENL, K 3@ DMy NT—27 ThH D,
Flo, By va VHBEUEORE SERMOKSIIKM L7720, KRWREICER SZ 2 DD
Yoy g VIEMENKENT RG2S

2 vyrvar/—Rdn—F/— R L TUEEICER IND 20, KEED/L— SR Ey (X 3 214l
DEvary/—FR) T, B3 @IEFEELREODRKORIICTRENZHUEOEWE Yy v a UK 3 ICEF
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Orfologies Dynamic :‘ - Communities 2009 . 2011
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Establishing the -" CN - ata '-L\Communi‘ties - Analysis
' Semantic VWeb 11 Search - -
' .. Engineering 1 Social "
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_» Crawling and P
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[Semanﬁc Web Using the

Services Semantic Web . P -
Semantic = Mén:::igalm 1

s Information Search

Search Il = - -}~ - * Detrieval 2 _ ) MNetworks

(b) Low similarity threshold

[X] 3 2011 4= Social Network Analysis =z v & 2 VNZEDHEERVIA Y NU—7, v a URFEL

EORESEZRAORKSICKMSE-, ERCTHEN-EYy Y a /)  —REERTREN
T2 RENT, EBROEFRYIAR Y NU—T 12— T 5,

nNoZebdbs,
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Xl 3 DA F R S 47z 2011 4D Social Network Analysis &9 & > o a B AN - T
BT 5y a v&illn &, 2009 40 Interactions in Social Communications z#%H LT, 2008
£ Social Networks: Discovery and Evolution of Communities (UL F. DEC &AM L CTHRLT 5, )
Wl 5<, X3 @& mDVTiE . 2008 4D Social Networks: DEC & W5t v g d, s
D6ODE vy a AERINTND, é%:2m8$®SWMN%mmsm£ﬂ@*ét 2003
7 Dynamic Services and Analysis, 2006 4, 2007 4™ E-Communities [ZEIZET 5, Z DRERSIFR
y%?%?@%m%ﬁét\N%E@SWWNMWMNECkwofyya/iﬁﬁﬁVVa/
)= RERBRTZENTED, DFD, WBEZITDPNTWEHRE RNy 7R3 2Dy g i
Ko THEESNTZZ L ZRELTWD, [FERIZ, 2009 4F0 Interactions in Social Communications
X° 2006 4= E-Communities bt SN Doty a v /) — KRENZ EnD, b bINEKE v v
/)= RERBRTIENTEL, TRHEDIKRE Yy g/ — &, WEOHZ Ny 7 &ZHt
BL, TORDOY =y bRy NU—IHREORRICHFLG LILEE Ry a v ThHLHEEZD
b,

(4 3 {235 T, 2006 47> E-Communities & 2008 40> Social Networks: DEC % #zf5t 4~ % KU K]

X, Ity a VOBEBENEN LA RLTWAD, F£72, 2006 40 E-Communities 7> &
2007 4= E-Communities % #&H L 7= 2008 4= Social Networks: DEC |2 % % B2 7 B8 1 H A7(E L
TWAHENR, TNbDtyva UEEERET D REIIRS 20 edt y v a UHBERDE S 2R E
<IE72vy, 2006 4F & 2007 4FD E-Communities &)t v a VERE—OAHRTH D 2R n, &
v ¥a VRS T D RANIR IR0V, By v a VREBERE L Z U EE<IERy, 2o
A& 1L, 2008 4> Social Networks: DEC & v ¥ 3 VIZE EN DL, EIZ 2006 40D
E-Communities & v 3 3 ANZEENTMFENLIRELTZHAETH D | 2007 40> E-Communities &
WOy g VZEENTEE OBEMEITH E D @< RN EERB LTS, S 612, 2004
0> Web of Communities & {24 & 3D/ IE, VY —T v b ry bU—Z %N Web Lo 2=
T AN OHE LI Z LR LTV D,

#2102, B 3L)DORERIIR Y N —ZIR Licky v a v stf-idfA a7 O@mOHIEOBIR 2R
9, 22T, *CmRlictyya it KM3@DKRYIXy NI —2 Dty ary /) —RThb,
th-idf 237 DOEWEGEN, Kt v v g U TIRONIAFERNAE Z R L TWD Z LA HERI S D 720
FOFHBNZ, KT v va  TREINZMR X®772b77bﬁ%%ﬁLKWMX27@mm$

L7z %, 2006 A E-Communities<® 2004 4 DWeb of Communities Ti%, SNSX°blog & v~ 7=
Tty varERERTHMHE N E Y 7S T 2 HEEOH-idf 227 RNEmnZ ERnbnd, K 3R
L7kt v a >/ — Ko 2008 4, Social Networks: DECD54 . community, social, network
72 ENtfidf 2 a7 O@mWEEEE LTI S s, 20 b O HLEEIT, 2003 - Dynamic Services and
Analysis, 2006 =& 2007 4E D E-Communities, 2004 4= Web of Communities& W o 7-F > 3 9 12

3 ¥, tfidf A = 7®mb\$an@7m: Yo va VRIBEEPEOFERBRICKM I TV D DT TidWnied), &
v a VIR OBEREFEMIC O T 5% trdf 2 a7 O AT WHEEIZHOW T ZBET A LERH S S,
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B Htf-idf A7 OFmVEEE LThiith s Tng, 5ot v v a vicdtmd atf-idf 2=
T OEWEEEIL, INbDt v a TRESNIAENEZICER L TWD Z & 2RI LT
% FELZ 2006 4EDE-Communities & 2008 4= Social Networks: DEC Tl community, social ., network
Df-idf A7 OFWHEEEE LTHBET 20, b0ty v a U TRE SN EEE
WZBR LT\ D Z LM R D,

722 2011 “F® Social Network Analysis IZE DS 7 7 Lo Aty v a Y ORRYIR Yy NT—7
MO L7z t-idf Aa7OEWHEHELE Yy a VoR, *TRLTzE Yy v a it b
via VRBEPEO LEWMEEZ B RE LTERRYIR Yy NV —27ICEGEnbsEy v a v

TH D,
Year Session title Terms with high tf-idf scores
2011 Social Network Analysis* social network list reliable score
2009 Interactions in Social Communities* network analysis community  user interact
2008 Social Networks: Discovery and Evolution of Communities* community  network social connect discover
2007 E-Communities® system web community ~ forum network
2007 Mining in Social Networks network identify propagate  social node
2006 Semi-Structured Semantic Data* content semantic integrate design community
2006 E-Communities* community  network semantic social SNS
2006 Social Networks social semantic network discover annotate
2005 Link-based Similarity search web similar index graph
2005 Semantic Search search query web method engine
2004 Reputation Networks* evaluate recommend people predict system
2004 Web of Communities* web culture content blog community
2004 Semantic Annotation and Integration semantic annotate ontology category taxonomy
2004 Search Engineering 1 search engine user web page
2003 Dynamic Services and Analysis* community  content context distribute network
2003 Using the Semantic Web* semantic system service query distribute
2003 Establishing the Semantic Web 11 ontology semantic web database annotate
2003 Web Crawling and Measurement page crawl perform web URL
2003 Information Retrieval 2 index collect scalable query service
2002 Semantic Web Services* service language web semantic protocol
2002 Ul & Applications* web distribute system user toolkit
2002 Ontologies ontology process semantic domain schema
2002 Search | search query result engine meta
2002 Search Il answer search query user index
2002 Crawling crawl page metric parallel href

42 IRFAE—LaVHROERICHFEI 60Kty ay/—k

41z, 2011 %@ Monetization | > > a v bllo TERK LI 77 LAYy v a rd
RERYIR >y NU—27 2 d, 4@ EDIE, By a Moz HET 52 v v a CMBEBE
DLEVMEZZALSETEK LIERERIIR Yy N =7 ThbH, vREAEB— a0 EHD
HiE, FEMEREICBIT 2 R Ny 7 LIXB I, ZO, YEEK OIS
TRITFIUE, WWW I T 7 LU ATY R A A B—ra VIR b S L )7t m el
T2 DIXRS TIE e Bbhsd,

2002 FE0 5 2011 D4k v v 3 U4 AR T S & monetization & U D BLGE I 2008 4D Internet
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Monetization: Sponsored Search THJO CTHIG L TWA, ZOkvy I ar/—RaR5 &, 2002 4F
@ Auctions and E-Commerce, 2007 4= Advertisements & Click Estimates, 2009 4F ¢ Sponsored Search
MBER SN TWD Z LD, ThbDt vy a CEOERBRNL, A F—xRy h4—
7 va oRINEEGTEA PG IFICBET 2N, v AB—va VIR ETER LT Z &R
LA D o

4(a) & .5 &, 2002 4 Auctions and E-Commerce & 2007 4 Advertisements & Click Estimates
X, TNENOE Yy a vy pbIRELZ3 SOy v ay /) — RSN TS, ZOXH7%
Y va URIOBESERMR D, 2002 420 Auctions and E-Commerce & 2007 4= Advertisements &
Click Estimates |%., TDH D~ XL A ¥ —3 a VIFFRICKE B BE H 2 -5k v a v b
TN TE D, KAb)E RS L. 2002 40 Search | <° 2004 4= Search Engineering 1 &\ -
Tekyvary/)—REOEGRABRLHLZ LD, ZnbDEyard, ZOBROYRIAE
—a VRSB E SR Tty v a b RRT I LR TE S,

F72. X4 (b)iZFV T, 2002 4@ Auctions and E-Commerce {%. 2007 £ 5 2011 % TD &
yay /) — RICERIN, KRETH 5 FLLEOMRAZENWTWDS Z ERbnd, 2002 F0
Auctions and E-Commerce & 2009 4F @ Sponsored search DI IX 7 HFEDMREAH D20 b 5T,
KWRHITER SN TWD Z &bty v a VBRI XSV, 20 L5 2/ 5R%, 2002 40
Auctions and E-Commerce (ZBH# 3 27278, FEORIEZ B W CTH WA R -T2 2 L Z2RIB L
TWa,

4(a)lZ7~9 2009 4™ Sponsored Search & 2011 4 Monetization | iX, N EN 3 >k v =
V)= FDBIRELTWDLZ END, WKy ay /) —RERRTZENTES, K 40)ITR
L 7= 2008 %@ Internet Monetization: Sponsored Search & 2010 4@ Internet Monetization 1 & #%( ™
Tyiary ) —RFPbIRELTVDZ LG, BEOHRERE LIZIWREyary )/ —RFeH
AHTEINTED,
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(a) High similarity threshold
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Click
Estimates

2010
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T~ Internet
_ .y Monstization 1
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o

N, 2008

User-focused

Internet
-
2004 Searchand  _ __ Monetization:

e Crawling Sponsored
- S
Semch Search
Engineering 1
- 2006 .7 o

—_ . -
- _ ‘ - L4
== - Web -
_ = Mining e
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Seel

(b) Low similarity threshold

4 2011 4E® Monetization | v ¥ 3 VICEAERS|I Xy NU—2, v a URESELEE DK
TERHOKRZIIKMIETCWS, ERCTHENT-EYy v ar / — REERTREINT
KENX., EBRORRYIR Y NT—27 28T 5,

I HADE LYy a U TREISNTEWIOT 7 A NZ 7 Npbifit Lz thidf 2 =27 0
WHEEZ RS, 22T, *Crlictyva i, M4 @QIZKRIIXYy NV—7 Dty ar )
— FIZHHE&ET 5, 2002 40 Auction and E-Commerce & v ¥ 3 2B W T t-idf 2 27 0@ E
172 HiGE (S auction & advertise T ¥ | 241 5 1%, 2007 4 Advertisements & Click Estimates & 2009
4 Sponsored Search T4 tf-idf 2 =27 D EWHEE & U TR &40 Tu 5, 2011 40 Monetization |
T, auction 23 th-idf 2 a7 OFmWIHEOHEEE LTS Tns 2 &b, vREZ A EB—
= RO —EBIE Auction and E-Commerce & v > a U bBIRAE LT Z LAl 2 5, 2007 HD
Advertisements & Click Estimates, 2008 “F@ Internet Monetization: Sponsored Search, 2009 4™
Sponsored Search, 2011 4= Monetization | &~ 2 = > TlX, advertise, click, auction, search &
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WO TZHEED tf-idf A7 MW@ &G ZIVHIZEET AR~ 32X A B—2 g VRO 3
IR IC BV CEEREE R L2 AR S NS,

#* 3 2011 £ Monetization | lICEA B 77 L A v a ORIy FU—27 0 6BH)
HLUthidf Aa7ognWHEELtty Y a v O%, * TRty a i, By s
VEBELPEDO LEWMEEZE S EE LRV Ry N2 IZEEND By a U Th

5 o
Year Session title Terms with high tf-idf scores
2011 Monetization I* mechanism  optimize bidder auction equilibrium
2010 Internet Monetization 1 page content bid sponsor auction
2009 Sponsored Search* auction bid advertise search price
2008 Internet Monetization: Sponsored Search* advertise click sponsor search engine
2007 Advertisements & Click Estimates* advertise click model user auction
2006 Web Mining page extract analysis web search
2005 User-focused Search and Crawling search engine query user web
2004 Search Engineering 1* search engine user web page
2003 Web Crawling and Measurement* page crawl perform web url
2002 Search I* search query result engine meta
2002 Crawling* crawl page metric parallel href
2002 Auctions and E-Commerce* auction agent market internet advertise

A3 EIUTAVITFTIVADFEERBIE

512, 2011 /£ @ Semantic Analysis Z > > a U Hillo TER L= 77 Lo Ay a v
DRI A Y NU—27 &7, X5 (@), (b)idtE v a Moz ET L2y v a CMEPE
DLEWVEEZZLSETER LR TH D, X 5(0)D s#k T LIZRKENE, ¥ 5(a) TR S 4172
Mo T BAER e v 2 a VIRIOBRE R L TS, B~x T 4 v 77 F VAR AR LY —
XNy NI =R REA B =T a UBFEE BB LT, Z OFFZEREIK Tl ERRIEE S D R
My 7 525, K5 (@)% R 5 &, 2002 412 Semantic Web <° Ontologies % & etz v > =
BB LTV A, 2007 #0 Similarity and Extraction <° 2009 4 Mining for Semantics (%, id %
WCEM SN OE Yy v a VTR INTWDL ZEND, WREy v ary /) —RehRd &
NTED, O, 2007 40 Similarity and Extraction 2B\ C, @EDE~ T4 v 7 U =T
i #a S, & 512, 2009 420 Mining for Semantics ICB W T, B~ 2T 4 v 7 7 = 7Hik &
T =B A = TEIRPHE SN ERHERIND, M5 IRTRRYIR Y hT—271%, B~
T4y TF VAT AMRIET —F A = THIN AR AR RN BIE LT Z L AR
LT 5D,

KA HBIZR LISy v a vy TRESNTZMXOT 7 A N7 7 Mot L7z th-idf 2=
T OEWHEEATRT, 22T *ORLEEy Y a viE, RS@ISRTEERSIR Yy FU—27 Dk
va /) — RiZxid b, #£ 4 T, semantic, web, services, ontology 72 &3 tf-idf A =2 7 D
WHEEL LTI SN TV D, ZNHOHEGEITEEST 2ty v a TIRESNTNDHZ LD,
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Frhn TR T T v 2T ERICET AR N y IR LI L
MAZ D, WREyay/—REZZBHILD 2007 40 Similarity and Extraction Tl tf-idf =
a7 OEWVEEE L LT semantic & ontology 2 &2 LD, Av huv—%iUkltd ot~ rT
47U 7T HMEDRE SN EDRREI D, & HIZ,2009 4D Mining for Semantics
L tf-idf 2 =2 7 OEWELEE & LT semantic (2012 T similarity Z &30 Z L2025 similarity [ZB87 %
WENEy I N F haYP—2 BB+~ T v U T/ e F—2~A = 7 Hili%
TAEINTEZ EnNHER SN,

2002 2003

: ; Semantic -
Semantic Web ] Using the ] : Social
p : Annotation and
[ Services Semantic Web Integration MNetworks

2009

Establishing the
Semantic Web 11

Information
Retrieval 1

Ontologies Mining for
Semantics

Similarity and

Extraction
—

2011
T~a -
Semantic
Text
Mining

Semantic
Querying

Mining:
Algorithms

(a) High similarity threshold

2002
Searchll = = - - - - & 0 D e e - N
Hypermedia - - - - - ------ - R
in the Large 2003 R N S .
Semantic Web Using the T - 2005 S
Services Semantic Web Sea ~ 2009
R\
Inf m E( Mining for
nformation - Semantics
e -
Retrieval 1 , 2004 PR 2008

2007

Data
Mining:
Algorithms

Mining New
Media

Similarity _ _ _
Search

Ontologies

__________ 2011

Semantic
Analysis

(b) Low similarity threshold

5 2011 4E® Semantic Analysis © v 3 a VICEL RS R Y T —7, By oa CEELED
RKEEZRAIOKRKS IS E TN D, BRCTHENT-E YV a vy /) — REERTRENTE
KHNE, EBORRIIAR Y T —71Z—8T 5,
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# 4 2011 4@ Semantic Analysis (ZED N > 7 7 L A vy a VORERSIFR Yy N U —27 Bl
H Uz t-idf A7 OFmWHEEEE Yy a v OfR, *TRLEEy Y a it Byva v
FELEO LEWEZESSRE LERRYIRy NV —2ICEENd By g o Thd,

Year Session title Terms with high tf-idf scores

2011 Semantic Analysis* language document analysis lexicon semantic
2010 Text Mining* algorithm robust text source web
2009 Mining for Semantics* semantic relation detect web similarity
2008 Data Mining: Algorithms* method algorithm web similarity classify
2007 Similarity and Extraction* semantic similarity extract measure ontology
2007 Similarity Search similarity score assess web search
2006 Social Networks* social semantic network discover annotate
2005 Semantic Querying* rank search measure semantic topic
2004 Semantic Annotation and Integration* semantic annotate ontology category web
2004 Mining New Media news individual algorithm person dynamic
2003 Using the Semantic Web* semantic service query distribute similarity
2003 Information Retrieval 1* query web search topic page
2003 Establishing the Semantic Web 11* ontology semantic web annotate layer
2002 Semantic Web Services* service language web protocol semantic
2002 Ontologies* ontology process semantic domain schema
2002 Hypermedia in the Large estimate classify algorithm topic hypermedia
2002 Search | search query result engine meta
2002 Search Il answer search query user index

4.4 FAFE EHIZOT-H DM

Technology for Developing Regions &9 & v v a VA4 I121E, E07REL Y b, a5 ~DH

F@(’E‘% ik U7 BT 2P ZEsEk 2 BRI L LD L W OISR 2 R 2 =7 s OBES KIS TV D &

B bis, X612, 2008 40 Technology for Development Regions & sl & L CAER L7= 4 >
Ty LAty va VORRIIR Y MU —7 T, X 6(). (b)idt v ia RO A HIET
Leyvya VEBEUEDO L EWVELZELSETERLIEHERTH D, K6(@@). (h)Dk iRl
2006 - Developing Regions & Peer-to-Peer & 2007 4= Communication in Developing Regions (ZBf
FEi e BEE4 5 Al & LT 2008 4E > Technology for Development Regions (ZHaft S5 =
EmHIfES Nz, Ll ¥ 6() & (b)D v 341 d 2008 47D Technology for Development Regions 7)»
DA LIZRERYIA > U — 7 (I 3HERe S VTS L7 iE & e > T D, [X 6 (a)ld. 2008 4
@ Technology for Developing Regions 733 27 L/ 7 —~ L ARAERAME & SEEM: & Vo T20F%8 -
By ZinbIRELIZZ LR LT\ 5, X 6(0)0 Rft R L2 KANE, 2000 RGO Y =7
H— B A A3 2006 4FD High Availability, 2008 4@ Technology for Developing Regions (2% & L 7= =
EETRIERLTND,

KL KE6DOHEEYy Y a U THERINTZGHILDOT 7 A NZ 7 bt L7z t-idf 227 0
WHLEE A 7R, 2000 SRR D v 2 g NS HSET B t-idf 2 2 7 O EWEEEE S LT web & service
23R &, 2000 ETFE DO v 23 v service & quality 2 E N TWA, T b0ty
voa CHSET D HEE) G | 2000 FAROFIHIN S HHICOT TY = 7 — B 2D EIZEIT 2 0F
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RS U7 EHERI S5, 2006 422> 5 2008 41T 73T TH Y5 L 72 Developing Regions & Y 5 44 5k
ety va VFIAEWCER SIS 2 &ﬁ%ﬁéﬂtﬂ\_h%®%//a/iﬁﬁﬁ3/%
T — 7 QR TERH SN TR, REIDR LI Hdf A 27 OB WEEEZHRE T L, Zhbotk
v ¥a VHTTHIET D HEENFAE LR W2, RERYIRy NU—27 Ty v a /) — RS
NN Z &R TE 5, 2008 40 Technology for Developing Regions ™54 . microbusiness <°
non-profit &\ o 7RI 72 BLEED tf-idf X =2 7 23@E )y, 2007 42> Communication in Developing
Regions T illiteracy &\ 5 R0 72 BEEE D th-idf A 2 7 8@\, T 5 OHEEIT ICT ABRE E
Ml CEEN D e A oRIR T S H DO Developing Regions & £ FRCE Tt v g L[ o BN

ZRT 2 EITIER o TV, BAFEIE EHUIEIZ 3510 2 ICT IS IC R 24981338 L oo H 5 28,
WIE BB > ZIZIIZ R H D . RFHEFFR THOWEHRR T F 2 Mt Ciizo L sty
Ta CROIENEE RO HE R o T LRI TE D,

2006 2007

Developing Regions Communication in
& Peer-to-Peer Developing Regions

2002
2003 dtletd 2010 2011
Performance,
Workload Provisionin Teﬁ:é‘n\rf‘n;lgg% for Rich Trust and
Characterization & s g Re ioas 9 Queries Diversity
Adaptation 9

(a) High threshold

2006 2007

Developing Regions Communication in
& Pearto-Pesr Developing Regions

LY
Applications : * e . Opunlit_y of N
envice .
W 2003 b - .
l " Sl
Ontalagies = wm Establishing the Semantic Web ~a -
'IF " Semantic Web Il ® ™ %®  Senices . . 2006
n ' * RET |
L

*

High
""""""""" v, 7777777 Availability
“

‘e 2005 -7 “
- . L 2008

Performance - . . X_ o Consistency and
. Replication
*

Semantic Web ** 2010 2011

Services gTm=== o Wb s Web
h Engineering =% " i Technology for Rich Trust and
Performance, Regions Queries Diversity
Waerkload
Characterization &

Adaptation

»
.
-t
s

-..
*etaguur®

(b) Low threshold
6 2008 4= Technology for Developing Regions & v v = &G LRRYI %y hU—27, &Y
Ta VHBEUEOREEZRAIOKRKSICKMIETND, ERCTHENTEY Y2y /) —
N EFRTRENTZRENL, EEOESRYI R Y NU—2712—%T 5,
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2008 4™ Technology for Developing Regions > > a v Z&teh v 77 L Ay g
DRI Y 8T — 27 pBHiH Lz thidf 227 oFn

ZEEhdtEyarThs,

N2 o=

HiELEy 3 o OR * TR
Ly yarit, By a UEEBED LEVWEEE L

RIE LTCRRYIAR y ST —7

Year Session title Terms with high tf-idf

2011 Trust and Diversity * source trustworthy  relevance query method
2010 Rich Queries * web user query source person
2008 Technology for Developing Regions * translate tool microbusiness non-profit action
2007 Communication in Developing Regions ** communicate social people region illiteracy
2006 High Availability infrastructure distribute system service bottleneck
2006 Developing Regions & Peer-to-Peer ** network distribute system feed contribute
2005 Web Services service web enterprise protocol interface
2004 Quality of Service service quality framework  context QoS

2004 Semantic Web Services service ontology semantic web framework
2003 Establishing the Semantic Web I1 ontology semantic web databas annotate
2003 Consistency and Replication composit framework  individual web service
2003 Provisioning * request service control quality QoS

2002 Semantic Web Services service languag web protocol semantic
2002 Ontologies ontology process semantic domain schema
2002 Applications standard resource content system catalog
2002 Performance implement  web proxy server overhead
2002 Performance, Workload Characterization & Adaptation * request web client site payload
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WEDOHE Ny 7 2 AT 5K v a v ) — FOEA. HoOTUIERNCHF STV
WMREZMAE LEHF LSRNty v a VALK > TIRREND ZENDH D, £2. ZDOH%OHISE
WCRE B a5 27 LRI e G nt vy a vy /) — FOBAEICH, FILAIHS
THEENntEy v a VAL TIREND Z L b d D, BT, ABFFETx5: & L 7= Monetization
Lo &g X E-Communities 2> 5 Social Networks ~D& v v a 4O IL, FEE = 2
2 =T A DRI A B L K D L T 2EE LR H LN TED, ZOXKIHITERD L
Ty alBEOLON, MREII 2=T A BHTICAIH LIS ERIRT 5 2 L TX 5,

52 MIRZHEIIEREZDROMEICEEEZEZADHVIT7LY R Yy

W2 HEES 2 BERNE, WFZEH ICBT 2 WEREE IR LA LRI /31T 2 2 &N TE B, WIFEED
b ORI B FRI IR T, BFE A HEET 2 RERIZRNHER TH 0 | BHAI 72 R 7 2 HEte
LEBERER & 7o TWD, WFEE OWNEZER DRE) ) & 72> THEE S L H 0981 Mode 1 &
[TV D[63], ICT PE L HBCEIRT 2 v = 7 RAMEAN O TRIZ, EBEOT 7Y r—va v
R -2 ZEWM LA AEN RS, 20 X5 24f5EE Mode 2, & % Wik,
context-intensive science & FEIZN TV 5[63], = DA, MR HitET 2K E LT, HIEE DN
HERICIN A T, SRR A ZOAMNBERNEZ b TWD, Fl2E, e RORE#EL
WX DRENRAEWRG LTR T 7 T ¢ v 7 I3 A et 3 2 REH MR TH 5, £ D
iz, BB TR DS R EE 2B L DS @k ~OF k7 & b & #3222
KRD—oL LTEZLND, 2008 £ WWW > 7 7 L > A2, Technology for Developing
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2 NI B DAFPMTH SN TWD, T X TOMFRFEIK CRERD Z & AR S 7ol Tl
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532 HLUEDOLELME

ETIETIE, 77 LRy v a VEOERBIREERT 57012, By v a RO
PEICLEWEZRE LTz, LEWEREDKELRHT 572012, BEO LEWEZHWTY
Y77 LAy a v ORRIIF Y U =7 BAERLEERER L, 3B 6 IR
Lot BOWLEWEEZRE LSS, hr 77 Lyt vy a U HOBERN R 2R~
TENTE, L, By va VHOBEREROFM TIET F A Fofricsir 5 /) A4 XD
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GraphViz Version 2.28.0
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R & GraphViz Z i S5 72912, PowerShell DF%EEZEH T 5,

(1) PowerShell ™ &)
Windows 7 D3 _XTD 71 7 Z A > 77 tH%U >Windows PowerShell > PowerShell
A==y

(2) ExecutionPolicy DEXE
PowerShell 2>5 LN Fd =~ K% AJJ L. Scope: LocalMachine % Unresticted |[ZFZET 5.,

Get-ExecutionPolicy —list

Set-Execution Policy Unrestricted

Get-ExecutionPolicy —list

R ZELEh L, 7 — & Bl 9% /% » &7 — T (tm, igraph, SnowballC, proxy) % A > A h—/L L CE
<o UTDa~vwr RERICANL, BEyvarRry NU—7DOF—X%Z4AR L, PowerShell 7
LT GraphViz Z##Eh L, x> MU —7 MEx HEVAERT D,

#HAEET 4 L7 FUDOKRE (C:¥¥. . 137 u T LADRERETHS, )
setwd(“c:¥¥. . ¥sample¥¥SessionNetwork¥¥Www’>)

# RAZ VT MRIEDFAIAT
source(*“. . ¥¥Scripts.R”)

# by Tar - mLT— X DOwiIIAR L
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GlobalInitialize(“c:¥¥. . . ¥¥sample¥WWww2002-2011.csv”, “WWW”)

# Xy NU—T AR ERy BU— 7 X
SaveSelectedSample()

Iy b — A RKEO L EWHE X Scripts.R @ SaveSelectedSample() N IZ & %
SaveSelectedNetwork(.) CTix/& L T\ %, SaveSelectedNetwork(.)TiX, *v hV—7~
DIEF LDy a s, By a UMD LEWE(threshold), 7 444 - 77
A W4 (FileName), F&=i#n4# 7 (FilterConfName) # i E L T\ 5,

T8 2.2 HoTILT—4

P T NT —H T 7 AL (sample¥WWW2002-2011.csv) 2 1d, [EIS g4 MR, BRfEE, By v a v
4, X, TT7ANT T b FEHBREZLERL TV D,
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