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Semantic Search

"Methods of searching web documents beyond the syntactic level of

matching keywords...
Semantic search - defined as an IR with the capabilities to understand the
user's intent and the web's content at a much deeper, conceptual level "

- from “Semantic search arrives at the Web"” by Peter Mika, Yahoo!
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Semantics in IR: An Example
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Semantic Sources for Semantic Search

« Explicit Semantics
— Top-down.

— Described in a structured way from the scratch or
referring to existing ones.

— Semantic Web technology.

 Exploitation of Implicit Semantics
— Bottom-up.

— semantic structures are extracted/identified from
unstructured texts.

— Techniques including information extraction, natural
language processing, and classification
(categorization, clustering) can be used.

www.stskorea.org 6
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Semantic Web of
'Cu rrent C 5‘1‘0(;\3 subClassOf ©
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-We b presented At f hasAuthor title startPage, endPage, year

RDF data

Ontology: OWL
RDFS

Data Interchange:

URI/IRI

Ian Horrocks, “Semantic Web: the story so far”, In

Proceedings of the 2007 international cross-disciplinary
conference on Web accessibility (W4A), pages 120-125
, 2007. =
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Search Supporting Explicit Semantics: An Example

Al 2 LYof| A=l o|O] M H (eRDF, RDFa, microformat -+ 20f| 2|t metadata)2| =735}
04 ShEkE| 7—IAH H 2.

YAaHoOO! NYERR . () Somvesi22s
RESCE?ARCH CH Hei henis Ssanch Note:p times may vary between 2-15 seconds.

About Feedbadk (ver. 1.03)

Search Results =& Persons: 10 vCards: 1062 Events: 947 Unfinished: 34 | 1 - 10 of about 234039 for ivan herman - 26 sec. (About this page)
1. lvan's blog

http:/Awww. ivan-herman.net/ - 47k

2. lvan Herman

s ““name: lvan Herman
: personal mailbox: mailt N3
homepage: A ar

Ivan Herman gives a talk on behalf of the China Office ent! ed
What is the ... Ben Adida, Elias Torres, and lvan Herman
tutorial enmled "RDFa: ...

http:#Awww. w3, org/Peopleflvan/ - 23k Upd:

Han
Herman
!

Herman
Ivan

e metadata

homepage

lvan's blog \

http:/Awwen. ivan-herman. net/ - 47

Map G[O|E{Q} 9IS

=3 Ivan Herman's Photos

@ World Wide Web Consortium

-name: lvan Herman Herman Ivan Ivan Herman Herman \an

My Photos. | like traveling and making photos. ... Ivan Herman,
2008-02-28, ivan@ivan-herman.net The images are licensed er

Calendar M &

Ariaa
http:ffwwew. ivan-herman. net/Photos/ - 4k Update metadata

weblog

n-herman.net/ - 47k

holds account .\

Ivan Herman | Facebook
This is lvan Herman's public search listing on Facebook. ...

Areasy e Logn Nam: an Herman o 2 M o ZeHE semantic metadata
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Tallest Buildings

Wikpepi
Taipei 101

From Wikipedia, the free encyclopedia

description

aipei 101 (traditional Chinese: 241071 or &4k 101; simplified
hinese: &4k101; pinyin: T4ibéi Yilingy. Wade-Giles: Tai-pei -ling-i;
0J: Tai-pak It-leng-it) is a 101-floor landmark skyscraper located in
inyi District, Taipei, Taiwan. The building, designed by C.Y. Lee &
artners'® and constructed primarily by KTRT Joint Venture!® and
amsung Engineering & Construction, is the world’s tallest completed
kyscraper according to the CTBUH - the arbiter of tall building
eight. Taipei 101 received the Emporis Skyscraper Award in 2004 It
as been hailed as one of the Seven New Waonders of the World
Vewsweek magazine, 2006) and Seven Wonders of Engineering e —
) = Taipei 101 has been the workd's tallest building
Discovery Channel, 2005) 17! shce 2004+

Preceded by Peironas Twin Towers

image

The building stands as an icon of Taipei and Taiwan as a whole. The
building contains 101 floors above ground and 5 floors underground. Its

Information

Location inyi District, Tape, [l Taiwan
postmodern style combines tradition and modernity in ways that Status Complte
appear simultaneously Asian and international. Its safety features Constructed 1999-2004
Height

enable it to withstand typhoons and earthquakes. A multi-level
shopping mall adjoining the tower houses hundreds of fashionable
stores, restaurants and clubs. Fireworks launched from Taipei 101
feature prominently in intemational New Year's Eve broadcasts, and
the landmark appears frequently in films, television shows, print
publications, anime media, games, and other elements of popular
culture.

AntennalSpire 503.2 m (1,670.60 f)
Roof 4492 (147375 1)

Topfloor 4392 (144094 ft)

Taipei 101

Technical details

Floor count 101

Floorarea 412500 m* (4,440,100 5q )

Elevator count €1, including double-deck shuttes g —
and 2 high speed cbservatory

elvators)

449.2m (1,473.75ft)

The name of the tower reflects its location in Taipei's international
business district (101 mailing code) as well as its floor count. (See Cost

NTSS8 billon (US51.75 biion)

infobox

floor count

also "Symbolism” below.) The number is pronounced in English simply Companies
as One Oh One and in Mandarin and other local languages by the (i) GRlEtmiED 101
. Contractor  KTRT Joint Venture,
equivalent. '
Samsung Engineering &
Taipei 101 is owned by the Taipei Financial Center Corporation and Consiructon
managed by the International division of Urban Retail Properties S R Consz.rUCteal—year

Management Urban Retai Properes Co.

1999-2004

Corporation based in Chicago. The name originally planned for the



http://en.pediax.org/Taipei_101
http://en.pediax.org/Empire_State_Building
http://en.pediax.org/Sears_Tower
http://en.pediax.org/World_Trade_Center
http://en.pediax.org/Chrysler_Building
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Exploiting Implicit Semantics
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.. ERK2 is activated via CAR1 ... *
EfA &

.. ERK2/NN is/VBZ activated/VEN via/IN CAR1/NN...

o2t

JL 2=y
i i ojn| 24
/ N ERKZ2: gene
VP VP CARI: gene
| \ rel_activation(CARL ERK2)

ERK?2
be activate
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via
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Query: What induces MAPK1?

S
/ \
NP VP
N
| VP VP
ERK2 | |

be activate

Mapk1  Gene ontology

Information

Mame(s) mitogen-activated protein kinase 1
Type gene
Species s rmasculs.

Synonyms Erkz
IFIOD119663
MAPK 2
p42mapk

Prim1 I

recall aFAf

www.stskorea.org

Word ontology
relation_type (activate) = ‘activation’
relation_type (induce) = ‘activation’

N 0

pp
/ "\
PP NP

via CAR1

recall kA

©) rel_activation(CARL ERK2)
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"... technology that wnderstands word and

Cognition
phrase meanings within contextin mod
ern compuTer.applica‘risnns..." (from htt

h
p://www.cognition.com

a semantic search engine that brings r
on_concept maftc

Hakia
~ elevant results base

h rather than keyword match or popula

g ranking.” (from http://www.hakia.c

rit
om

PowerSet
"...applying its natural language proce
ing to search, aiming to improve
ay we find information by un/

ssin
the w | /
ocking the meaning encoded in ordi
nary human language.” (from http:/
16
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N-GRAM Z4AH

Primitive NE = AL = =

Key Extraction Context-Free =  Context-Free =  Context-Sensitive

Key Form String = Word = Phrase

User Intention No = No = Yes

Semantic Search No = No = Yes

Relevance (Quality) Poor = Good = Excellent

Ranking SA 718 = SA 718t = 2O|7[BHH S H M)

%8 20} of o oos HE = edE = g g
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Clustering in IR

 Cluster Hypothesis (van Rijsbergen, 1971)
— "closely associated documents tend to be relevant

to the same requests”
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Implicit semantics in
clustering

Documents may be (topically)
associated or unassociated by
the word usage pattern or
statistics.

words may be (semantically)
associated or unassociated
by their occurrence
patterns across documents.

“solution”

%

“support”

"windows

“linux”

%

www.stskorea.org
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kli"is.. software!

"syste

\

“statistical”

“visualizatig”

\

”
"definition”
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Y
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S " . "
Sgaservice

O -
“similarity”

25
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“approach

e

"hierarchical”

£

y Pl
“methaod ti'"u
.7 "words”

.- "categorization”

“multidimensional scaling”

Context words may serve as a
clue/navigator (semantics or
property) for topic selection.

Relevant documents
about "document
\ clustering” and

J *ierarchical”
'

“similarity”

“agglomerative”

5

“ensemble”
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Clustering with global context
Generic, rather query-independent.
BO|0 & E&ot= X2 WM LfE(globa)di| Chet S 2{2HE.
o= = HAl

oAl
Context Range in Document Clustering

— =X W& TAHOf CHet viewk} FEHO| XA E
XM & 0: Scatter/Gather.
I X|(locahe| ="l (paragraph, sentence

Clustering with local context
— Query-driven.
=A LHOAM =2[0e] eI
2 #3835
S| 7F AFE =l context A0 A2] viewl}

phrase)= IZHM
Xl

=M oM S8 &
Al.

& 0f: clustering of Web document snippets
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Clustering with global context AftZi: . BMo| XA LS J|zo=

Scatter/Gather dynamic clustering

— ALEXtetel XAl 4B A8
Edl HEX S| AFZ

- Z ZME o529 HYez Ut
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— Fractionation 211 2|Z0| o3t 2
HAEHEL
. 2t 28AEE Yol FH ol
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- 2828 Y ©Y HE 5

clustering

cluster merge
by user selectio

\ 4

re-clustering
for selected ongs Scatter

-

Cluster 1 Size:8 control drive accident program office design front-wheel inventory ap track generate recal‘

o
AP: Auto Maker Recalls 285,000 Front—wheel Drive Vehicles  API00525-0242 Y
STMN- USED CARS ARE OUTSELLING NEW AT DEALERSHIPS SIMNG1-06257005 J
ZF AutDTrack (brief article) (cornputer—aided design software fram Savoy Computing) (product announcermnent) &
iy Commander Breaks Arm in Car Accident APS80205-0143
ZF32 294 735 ZF33-294-735 v |
I Cluster 2 Size:25 hattery califoxnia technology mile state recharge impact official cost hour government cmi

é WS I Nissan Unveils Electric Car Claims Fastest” Recharge WSI910826-0053

WS- Autos: GM Says It Plans an Electric Car, but Details Are Spotty ———— By Joseph B. White Staff Reporter of T |
WSJ Autns Auto akers Strive to Get Up to Speed On Clean Cars for the California Market ———— By Neal Termnpli:
WSJ: Technology: Nissan Plans Electric Car With Very Fagt Rechar%u% WE8J910625-0038

STMMN: NISSA JOINS ELECTRIC CAR RACE WITH BEST BATTERY SIMN31-06230107 v

Cl U Ste r m e rg e v Ga*her I Cluster 3 Size: 48 import j. rate honda toyota trk light veh drop mazda percentage domeste |

é WS US. Car SalesFell 12.9% in Late May As Signs of Recovery Detowr Detroit ——— By szta.l Nhller Staff Re]

llfi

WSI: Economy: Auto Sales Fell 4.5% in Late February; Dealers Report No Postwar Rebound — %/h ystal
WS- Car, Truck Sales Fell 21.3% in Late April, In Lowest Armual pace Since December ——— By Krystal Miller Sta
WS US. Car Sales Edged Higher At End of hily —— Auto Makers Keep Maklrglslaw Recovery but Trail Last Ye

scatter WS- Economy: Car Sales Rose Slightly in Latest 10 Days; Greenspan §ays Rate Cts to Aid Econamy ——— Data S|/
I Cluster 4 Size:16 export international unit japan trade manufacturer citation german output trd news south |

WS- German Auto Output Rises WS1210325-0114
v WSJ Spanish Auto Production Rises W8 1911205-0093
WS- South Karean Exports Of Vehicles Tumped By 47 4% Last Month ———- Special to The Wall Street Journal W
WS I International: South Korean Car Exports WS81910305-0077
WS- International: German Auto Production WS1210722-0138 v
_| Cluster 5 Size:3 service employ ic mini plant category remy performance mnveami
SIMN: FORD TO BUILD ELECTRIC MINIVANS S IMNI1-06102120

SIMN: GM PLANS MOTOR FOR ELECTRIC CARS  §IMNZ1-06299250
ZF32-334-1077 ZF32-334-1077
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Clustering with local context Afel:
STC and LINGO (JlAdAl At S { A H &)

* HEAM snippet0f Lot S2{AHE

~ Ho| 7|7t Exfote
hol S 22|AET

A
T

02 HO

Mol LE0

Welcome to Web Services Project @ Apache

protocols based on Apache Axis and Axis2. ...

Web-snippets

Kandula - implements WS-Coordination, WS-AtomicTransaction and WS-BusinessActivity

Labeling First

Snippets
find labels

Labels

llocate snippetls

a

LINGO

A =4 52 phrase X5

= AH 2olg =4
: SVD, phrase Of &

Zo{2HO| £ots M 58

HE4 52 phrase &= H
& 1xt E2{AH2

: suffix tree

axXl= 8271 2 7|8 282

H=2 gol

3E a2y dd

2E 222 dY
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Clustered Search Q& Abd|
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