Ho| u}7{e} &3

=i
—

1

M
Al

miu.llng 7 []|-O|-?C-:! www.miwing.com, 0|8 &




2l 2 MIIO] )

Timeline 1999 Allthe\Web Launch
Mote: "Launch” refers only to web Maver Launch
availability of ariginal crawl-based Teoma Founded
web search engine results. e s Founded
Year| Engine ESEL 2000 Baidu Founded
13933 | Aliweb Launch 2003 |Info.com Launch
1994 WebCrawler  |Launch 2004 Yahoo! Search Final launch
Infoseek Launch AY9 com Launch
Lycos Launch 2005 MSN Search  Final launch
1995 AltaVista Launch {part of DEC) Ask com Launch

Magellan Launch (The McKinley Group) GoodSearch  Launch

Excite Launch 2006 wikiseek Founded
SAPO Launch Quaero Founded
1996 Dogpile Launch Ask.com Launch
Inktomi Founded Live Search  |Launch
HotBot Founded ChaCha Beta Launch
Ask Jeeves  |Founded Guruji.com  Beta Launch
1997 \Morthern Light |Launch 2007 wikiseek Launched
1996|Google Launch AskWiki Launched

= Xl : http://en.wikipedia.org/wiki/Web_search engine o
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Current market share
=X : http://en.wikipedia.org/wiki/Web_search_engine

Most popular search engines worldwide, Dec. 200718170t in citation given]

Company Millions of searches Relative market share

Google 28 454 46.47%
Yahoo! 10,505 17.16%
Baidu 0,428 13.76%
Microsoft 7,880 12.87%
MHM 2,882 4.71%
eBay 2428 3.9%
Time Warner (includes AOL) | 1,062 1.6%
Ask_com and related 728 1.1%
Yandex hbb 0.9%
Alibaba.com 531 0.8%
Total 61,221 100.0%

* L1011 L L) 2 MAIEHS| O 70% H R
miUJing_? 0|8 www.miwing.com, Ol 8&




o ZHMAIZIO| MIA
* “The next generation Web Search and the demise of the classic IR model”, A. Broder, Yahoo Research, 2007 & X
¢ 1995-1997: 1 MICH — use only “on page” text data
— dEZMLS GIOIE/EHO 2= Ol =Eoll ArESAH 220l CHE
— dA2MUE SO Bl HAHE2 /XE &L
— Altavista, Lycos, Excite, Infoseek, Inktomi, WebCrawler, Open Text, Hotbot

— g2 23 20 =F 0 24353 Goto.com — Overture.com — Yahoo

« 1998 — 20037 : 2 MICH — HIOI XI %42 &2, web-specific data £ &
— HEZM=2t2 Link (connectivity) &4 RLER
— 20| HEX. SlHs HHR29 AMAZO| link HIOIE &
— PSS M =Y ZNE 22| FNE
=]

HO| 20t HAE Wt
A

= Soll 22N SR=FS Ui
of

2t H|

(e

oY
Iz
HR
=
%
I
i
0
<L
[

— Ol&do HMAUXSSE 2tMo| M

— Click-through data (What results people click on)

— Anchor-text (How people refer to this page)

— 0l AlJ| Goto/Overture 2| HAOHZ0] $102101l OIEX S

— YahooJ} Overture2} InktomiE 0l &
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« 2004 - & XH: 3 MICH — Vertical Search, E&'Z A, Universal search

- &AM, 00X HICI?, =&, 210, 4E, N &, Ff
SECHH DA EAHS.

2

~ =2 ==
A= =E5=2

ri"

— [t&et HEl= SF2F =XH0 Cigt 2485 SEH AU = SF 2 M0 Sst=
vertical search engine= & &
— &S Al 0l informational, navigational, and transactional 8 2 £ F&o EH=.

— MO0 et MBI 20X = IHEO0|I THE
— 2ot U0l XAl Se84801 8=XQ1 Al A

F' http://en.wikipedia.org/wiki/List of search_engines 0l JtH 2 HMAUX Q| SFE=Z
Y s20 ] o2 - -
L
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4 AH A =l al
http://www.seopedia.org/wp-content/uploads/2006/10/click-distribution-serp.jpg
GD”SI'E EoEaSSS TS % of Clicks  |% Time Spent
Web Eivan 1 T8 of wboht 1 750,000,000 v saerrathln) | 2ot g
dE E O d8ZB NIt R 22 2= XHAIOHAI B long tail S & &
S 2Q2ICH Power law S4? )
MIWING~Z 00| www.miwing.com, 0l& &



OicHOl & HAAXI=SD

Answering “the need behind the query”

=)ol BE & implicit 3& L XA 012

= Intelligent
— N2HO| HMBIOX ot AW 2H/OTE M2 &2 M=
O

- == “long tail” 2 &2t “H|AAXN” ol =EHE

— MAESH )= 0|8t recommendationdt =2|& =2 21} H=
- A2UXOl U2 Soll 24N H &2 &E=2 JI=2 ™

=
= Social Search, AtE Xt 20 24, AB search (X%, 2Ht 24 A A7)
= Hard & soft matches
m Context 32 & (X, AlZH &8 )
= Pervasive but invisible

= Always connected
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2ll 24 AH O| EI-SR_'I .
B2 o0 = o " =X: A taxonomy of web search, 2002, A. Broder, IBM Research
= M5 F S —want to learn about something (~39%)
ora

— «ghell A AR JF off RAS CIDJIXI?
— Users want to learn about a topic

— They want to explore relevant pages

LHH| A0l & — want to go to that page (~25%)
— «af Xt=s A & HOIXIJ HCIXI?
— Users want to visit a particular Web site or page
— They already know what they want

= Transactional — want to do something (web-mediated) (~36%)
- Access a service

-U2B2E

et
v “Web Search Challenges and Progress, Junghoo Cho, 2007” 0l 2|6t% & Jt& @2
MR = AHOIXIE &= Navigation 0l2td &, MetA 0l R+ 8 Jt&E & tHSdt= 20
MK SHY
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= X : Determining the User Intent of Web Search Engine Queries, Bernard J. Jansen, Danielle L. Booth,

Amanda Spink, http://www2007.org/posters/poster989.pdf,
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1. UdglAolEd 22

* queries containing company/business/organization/people names
* queries containing domains suffixes

* queries with “web” as the source

* queries length (i.e., number of terms in query) less than 3

* searcher viewing the first search engine results page

miUJing_? []|-O|-?C-:! www.miwing.com, 0|8 &
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2. 328 29

29 ¢

* uses question words (i.e., “ways to,” “how to,” “what is”, etc.)
* queries with natural language terms

* queries containing informational terms (e.g., list, playlist, etc.)
* queries that were beyond the first query submitted

* queries where the searcher viewed multiple results pages

* queries length (i.e., number of terms in a query) greater than 2

* queries that do not meet criteria for navigational or transactional

J.EdAAREE &2

* queries containing terms related to movies, songs, lyrics, recipes, images, humor, and porn
* queries with “obtaining” terms (e.g., lyrics, recipes, etc.)

* queries with “download” terms (e.g., download, software, etc.)

* queries relating to image, audio, or video collections

EE 1Y

* queries with “audio”, “images”, or “video” as the source
Table 1. Results from Automatic Classification of Queries

* queries with “entertainment” terms (pictures, games, etc.)

Classification Occurrences %o
* queries with “interact” terms (e.g., buy, chat, etc.) Informational 1,228.427 50.6%
.'I . ol 3 '}I]/'
* queries with movies, songs, lyrics, images, and multimedia or Nav 12:{‘[1?:1131 155,628 10.2° 2
Transactional 139,738 9.2%
compression file extensions (jpeg, zip, etc.) 1.523.793 100.0%
= 2t9| Broder, 2002 Z2 12t CI S
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Link Analysis of the Web

JNE=2E

1. “Mining the Link Structure of the World Wide Web (1999)”
- S. Chakrabarti, B. Dom, D. Gibson, J. Kleinberg, R. Kumar,
P. Raghavan, S. Rajagopalan, A. Tomkins

2. “Authoritative Sources in a Hyperlinked Environment
(1997)" - Jon M. Kleinberg

* 9 HASC 0182 & J|o5te & 2RI 2 2ol L.
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ZAoITIO| 2RIF:

= Search engines are index-based and limited
to keyword searches.

= Keyword search, even very narrowed, not
always return expected results.

= Problem with correctness of results or too
wide range.

« HOIX LI =0 D HOIXIS & &osts
JIYE/SHHE 2D UK = B2 &

- U AL A S HIOIAIO Abs XF M A =2l Alet= 2 0] &0l
LI Al =L

- =, U0l Gl "Z A8 A™ O] ct

rir

20l 20l Lh2Al &Z=U
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= Design algorithms for mining link
information.

= Develop techniques that take advantage
of social organisation of the Web.

= Effectively find authorative pages in
some field.

= Point knowledge hubs in some field.

miu.llng 7 []|-O|-?C-:! www.miwing.com, 0|8 &



HITS algorithm JH 2t

v HOIXl-p & XXt HOIXILHO HOIXI-¢q 22 23E L& 2H H 0| Xl-qOfl

v w240 YIS asl &8 WHIN0ILS2Z ISR
v ge4cg3ase zngolt

=  Computes hubs and authorities for search topic
- Authority : In link& 0] 2t= HO|Xl. Page rankJ} =2 IOl Xl.
- Hub : Authorityot 2 222 %2 Out-linkE€ 2 L= HI0l X,

- Certain natural type of equilibrium exists between hubs and
authorities in the graph dened by the link structure

= Components

= Sampling : 1tis processed on a small subset of ‘relevant’ documents, not all documents as
was the case with PageRank

- focused collection of pages likely to have many relavant authories

= WEIg ht-propagation . It computes two scores per document, hub and authority

- determine weights of hubs and authorities in iterative process
miu.ling_? []|-O|-?C-:! www.miwing.com, 0|8 &




HITS algorithm

= Web representation - directed graph
= 2eEsE EE2 82 5= subgraphE 8Ll
- A (query string)= 21 = EHOIKI= S0 A &

= Concentrate on links that go to other domains.
2o

- Local links have mainly navigational purposes. {ictAl &
COethel ChE HIOIAIE Jtel2l= d 2= M2l

= Apply iterations of algorithm to reduced set of web
pages.

miu.ling 7 []|-O|-?C-:! www.miwing.com, 0|8 &



HITS steps 1 - root and base set

HITSE OISt 22 X242 H=E6t= AHO0IXS2 & (S, , base set) 2 WAL Z HITS 2 1NE|ES X E8HCL
=

=2
(i) S is relatively small. =, baseset S, H2 BIHOIXIS2 ==XtJt E2H 22+6HCH HITS Hl 4O ZHF OFLI DI O1l.

LS —
(i) S is rich in relevant pages. =, =& base set LH2| U= HOIXIS0| M0t 2t 22 ELF.

— - IT —

(iii) S, contains most (or many) of the strongest authorities. Authority {0l =S JtSs4& 0| 22 H0I Xl
G: query string, &4
0, : Set of of all pages containing the query string o, Z4HE 210 A= HOIKS. ZHAAO| return HF== HOIXIE
R_ : Root set. highest-ranked pages returned from the query of a text-based search. The links between the nodes in

the R is small. = St text based B4 AOA &2 HIAE HOIXISL R, L HOIXIS20E=E M2 23 EZ BlE
32 L

S_: Root Set E &t &St 2. Root set LH2| HI Ol X2t I+l & HIO|
g8 &, &, Rootset 2 HWOIXIE JteldI= 2= HOIXISS Z& 6t

— LT

XISt 2 Root set LH2| HIOIXIE JtelI|= HIOIXI =<
= X0| OtLlct 28 LS AI2ICH

- o .. HY
S 0l0|& www.miwing.com, OI#S




HITS steps 2 - what to count?

= Distinguish the pattern

O —E-o
of relevant pages
= Ct=5| in-degree OF 2HOFGHEH 2+ St O
authority H| O| X| 2t &t=3| 21| It
2 0t AEBE A 2=
O
@)
Ohh___\_;_,j
unrelated page
/ of large in-degree
O hubs authorities

v" good hub is a page that points to many
good authorities; a good authority is a page
that is pointed to by many good hubs.

miUJing_? 0|8 www.miwing.com, Ol 8&




HITS - calculating weights

= Authority weight : Tp = > Y
g such that g—p
= Hub weight : Yp = > z,

q such that p—gq

v" If p points to many pages with large x-values, then it should receive a large y-
value; and if p is pointed to by many pages with large y-values, then it should

receive a large x-value.

miUJing_? 0|8 www.miwing.com, Ol 8&



HITS steps - how to count?

= Count OUT links

= Count IN links
q2
Hub weight O -O
a1 page p
O o=t 3
tobyp O q
q2
O ,O pagep
x[p] := sum of y[q], for all q pointing to p
Authority weight
q3 O
v" Authority weightE 16l OF Hub weightE H| &HOH 1], Hub

s = AL 0l

weightJt L0 OF Authority weightS H| &t

NVEERITE ) N
mlwlng_? 0|8 www.miwing.com, Ol 8&



= Matrix notation: A - adjacency matrix
- A[i, j] = 1 if i-th page points to j-th page
- A[i, j] = 0 if i-HI Ol X Ol A j-WHI Ol A 22| & At

o1 O
A —

X:[Xla Xzaaaaaxn]T
Y:[y19y299999 yn]T E 6|-D‘—:|

X « ATY
Y « AY

v — Aly — AT Az = (AT A)x
y — Ax — AATy = (AAT)y
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HITS - 21t

= Applying iterative multiplication (power iteration) will lead to
calculating eigenvector of any “non-degenerate” initial vector.

= Hubs and auhtorities as outcome of process.

= Eigenvector/Hub & authority gt --> not a process artifact. HubL}
authority S2| =J[g8{0 2 A B0l =&0] link 20 et 28 F

= HITS & &8 = =2 Hub &! rAuthority sl= LBt = HOIAISL2
213 2HE =2 Hub 22 2= HIOINSZ22E =2 Authority
sl= X= HOIKES2 &ote dd=0| 80| e LA E
LtEFHHCF.

= HITSOIAM &I AFEE= 242 root sets 1 & [[HJJH(IOIEP
Ol Ol==2&= E'JJ—UﬂDJ IS C 0 2MHH= © 014 Hub g1t
Authority 2{2 & Ml AF2E Xl Z=CH JZ X0 HITS = I
dHE =2 ZEENE LHEHHLH 0l E =3 “search engines” =
A MM L| Yahoo!, Excite, Magellan, Lycos, and AltaVista J} =&
=22 LIgtCY.

H
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HITS =Xl &

= From narrow topic, HITS tends to end in more general one.

N=2Q 220 E EAIH 20 2N 2E M= 2t
OI[:l_

= Specific of hub pages - many links can cause algorithm drift. They
can point to authorities in different topics. ‘A'et =XMI0fl CHoll =
olBgt= 2= HIOIXl_AJl CHE =X Bu CHl &t 2% O'Oi OI
B, C=0| oY HOIAI_B2 HIOIXI_C = FelZ [, MIOIXI_BEEP
H Ol XI_C Ol ‘A’gt =HI | 24 ok authorlty = = TJﬂ =l l]
Olcd™H AFA HIOIXI_B2F HIOIAI_C =2 A M2 2HDIE Sl=
Ol = ANl & & O authority 2t0] =0tXIH & &M It = Ct.

= Pages from single domain / website can dominate result, if they
point to one page - not necessary a good authority. ’*O
COIC/EAOIEN /= HIOIXIZ0] O Ct base set01| Ol
“O*EIE, OI HOIXISO0] (22 Al 8*01|J1|/H =S H= DP;AO*OI
=IJ0) S8t HOIKE 0| Jtel2[H E=Z2 EIDIDP A=
MIOIXIJP =& authority gt = 25l =L

miu.ling 7 []|-O|-?C-:! www.miwing.com, 0|8 &




HITS Algorithm2| JH &

= Use weighted sums for link calculation.

= Take advantage of “anchor text” - text surrounding link itself.
2 32| anchor text= XHAI0| Ji2l21= HIOIXI 2 S&/tagE
Lietd B0 L =, "Ats X HIOIAIE Jtel21= anchor
text2 "Rel” E & =40l EAI HELCEH Tt 2240 0l CHok
authorityJl =2 HI Ol XIS 2 in-link2 anchor textJt & A4 (4 2t
2AJU= HH Y ZRIF EUCE 02 0l =olf authority Hl&HO in-
link2l anchor text 2|01 Jt FAtotH 21 weightE =©IC},

= Break hubs into smaller pieces. Analyze each piece separately,
instead of whole hub page as one. 20l 2t =0l & H Ol X| 01
=2 FHOFUS Al, 1 o1E8H0| & &K out-link H Ol X =2
authority Al &0 A QICEH OlE B otLtel HO|IAIE B &FE ot
= NI0fl (tet =& stlt.

= Disregard or minimize influence of links inside one domain.
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Usage: trawling the Web

4 & 20Xl 2= A0 HSFLIEIZ A

= group of content creators sharing a common
interest with set of Web pages

= large number of small communities with
narrow topic

= even not registered in newsgroups or other
catalogs
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How to find cyber communities

= Community - small group that has a
dense pattern of linkage.

= Fach community has similar linkage
“signature”.

» Graph structure - directed bipartite
graph
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A M0A Link 24 s0|

Ol =2&2 1997-99 H& 0l £HE AN0ICH. MetAd O 230 M FSES =0l= HHeZ
HOIAILHSl 2 HE O0lSotdde 440 2SS 2 = UL
A

Lele 22 AN HOIKNHEIAE BEUD E Hi==&t
Page® Brin 22 2t=/A D WL0|H Kleinberge =22 MO HHEH AIE=2 HITSOH
HOIXIEHINH 2= =ALCH

i
HOIXHAgS HMH L &S otH HAAHAZO0| 2/0|5t= voting A EOl et Li= 40| K| BF
HITSS| HUBZ! 1 AUTHORITY g2 EAH e 2HAH JF Q/ICEH. &L, 22 hub—authority gt Xld!
HOIX=0let= F=HII COEa® HEC X2 S LEY=S HIWE = 42 Zd0ICH ZFMOIF = XI B
220 ZAMAHLHUHIAM hub—authority 2t0] 22 HIOIXl= 1 dMHUHUHA AHEC =24 HEO]

el d24s = UAs A 20

HITSUH Al base set2 & & Al 24& JI2H 22 &= text based searchE oM 11 = JIsd Ue
HOI XIS Z base setE Z&ot= Ol, Ol M root setE 21] connected component S&2 H=
Hetoz JEAZICH 2N f2l= A. Broder 22 =20 M &2 OHE 2EXE S UL,
HIOIOIMN &2l 2F va 8 &It strongly connected componentetd 2QUCH ™, 240 CHol
=== text based search & Z 12l O_0ll CHoll Jt& 2 strongly connected componentE ol
HII0 HITS E HEatH HHEH 20? Ol MHOl strongly connected component 3J|Jt ¥4 0] & 270t7?
HS size Jt 2I17 HITSE M0 2 &4280| HOIXEHA2F 20| MBI HZotH HENH?

et HIOIAIOl Hubgt it Authoritygf Ol SAIOl £Mot=0l, OlXS <) 8= st 0] sis= HE N
AgoA A= 20l ESH? SANN Tet &ctd = ALk? HEl= SF0 ek Ectd = ULE?
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