D5 Oberseminar

e Students will present their ongoing M.Sc. theses done @ D5

@ \When: November 24 from 14:00 to 16:00 (next Monday)

© Where: E1.4 / R024 (this room)

® YOU:
@ should have time since there I1s no tutorial next week

® Qet to see what M.Sc. thesis topics look like @ D5

@ are cordially invited to attend
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3. Semantic Search



Semantic Search

® Semantic search is about

® @going beyond documents and queries as bags of words

® having a deeper understanding of document contents
by leveraging world knowledge available as structured data

@ going beyond 10 blue links and providing users with
direct answers to their (natural language) questions
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Semantic Search
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Semantic Search

GO 816 who played in good will hunting “
List
Questions

Web Images Videos News Shopping More ~ Search tools

Good Will Hunting > Cast
Fose I WD |
Go 81@ albums by pink floyd “

e \
IAFICA

5

Matt Dam

Will Hunting

Web Videos Images News Shopping More ~ Search tools

Pink Floyd > Albums

-- ’

The Endless River The Dark Side of The Wall Wish You Were The Division Bell Animals

2014 the Moon 1979 Here 1994 1977

1973 1975
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Semantic Search

& WolframAlpha

[ how tall is dirk nowitzki =] ]

E D B T = Examples >z Random

Input interpretation:

Dirk Nowitzki height

Result:

Show non-metric

Factoid

Questions

2.13 meters
GO 816 how did janis joplin die

Physical characteristics:

height 2.13 meters Web Images Videos News Shopping

weight  111kg (!
About 376,000 results (0.27 seconds)

Unit conversions:

More ~

Search tools

6.90 feet 3 .
Heroin overdose Janis
6'11.9" 8.
_ Janis Joplin, Cause of death inger
83.9 inches Jenis Ly
Feedback 1960s Whos
stardom in |
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Semantic Search

Still Beyond
GO SIQ which two guitarists were married to the same woman n H Ope
Web Images Videos Shopping News More ~ Search tools
GO 816 who was u.s. president when martin luther king was shot n
About 30
Fleetw Web News Videos Images Shopping More ~ Search tools

About 6,050,000 results (0.45 seconds)

Assassination of Martin Luther King, Jr. Martin Luther King, Jr. was
an American clergyman, activist, and prominent leader of the African-
American civil rights movement and Nobel Peace Prize laureate who
became known for his advancement of civil rights by using civil
disobedience.

Assassination of Martin Luther King, Jr. - Wikipedia, the free ...
en.wikipedia.org/wiki/Assassination_of Martin_Luther_King,_Jr.

Feedback

Assassination of Martin Luther King, Jr. - Wikipedia, the free ...
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Outline

3.1. Semantic Web

3.2. Knowledge Bases

3.2. (More) Semantic Keyword Search
3.3. Entity Search

3.4. Knowledge Search
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1. Semantic Web

© Semantic Web is an extension of the World Wide Web,
envisioned by Berners-Lee et al. [2], which aims at

e giving well-defined meaning to information (in web pages)
© making the Web interpretable for machines

o facilitating exchange and reuse of data
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Semantic Web Standards

e World Wide Web Consortium (W3C) Semantic Web standards

e Unified Resource Identifier (URI)
to uniquely identify an abstract of physical resource

@ Resource Description Framework (RDF)
to describe properties of abstract or physical resources

@ Resource Description Framework Schema (RDF/S)
to describe schemata of properties of abstract of physical resources

@ Web Ontology Language (OWL)
to describe ontologies

e SPARQL Protocol and Query Language (SPARQL)
to formulate queries over properties of abstract or physical resources
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URI

@ Unified Resource Identifier (URI) is a string of characters that
uniquely identifies an abstract or physical resource

http://en.wikipedia.org/wiki/Foo_Fighters

http://www.bbc.co.uk/music/artists/67f66¢c07-6e61-4026-ade5-7e782fad3a5d

http://www.musicbrainz.org/artist/67f66c07-6e61-4026-ade5-7e782fad3ab5d

e http://www.host.org/pub/bands?query=FF#albums

®

scheme (e.g., http, ftp, urn) determines interpretation of URI
authority indicates who is responsible for the resource (e.g., a host)
path provides hierarchical information for identitying the resource
query provides non-hierarchical information for identitying the resource

fragment refers to a specific part of the resource
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RDF

@ Resource description framework (RDF) provides a data model
to describe properties of resources (identified by their URI)

@ RDF statements are (S,P,0) triples consisting of a subject (URI),
predicate (URI), and an object (URI or literal)

e Example: Foo Fighters have member Dave Grohl

http://dbtune.org/musicbrainz/page/artist/67f66c07-6e61-4026-adeb-7e782fad3ab5d (S)
http://xmlns.com/foaf/spec/20100809.html#member (P)
http://dbtune.org/musicbrainz/page/artist/4d5f891d-9bce-45ae-ad86-912dd27252fa (0)
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http://xmlns.com/foaf/spec/20100809.html

RDF

@ RDF triples form a RDF graph (a labeled directed multigraph)

© Namespaces represent common URI prefixes and allow for a
more compact representation of RDF data

@ RDF/N3 as one common text representation of RDF data

@ prefix a: http://allaboutmusic.org

a:Foo_Fighters a:member a:Dave_Grohl
a:Foo_Fighters a:member a:Pat_Smear
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RDF

@ RDF triples form a RDF graph (a labeled directed multigraph)

© Namespaces represent common URI prefixes and allow for a
more compact representation of RDF data

@ RDF/N3 as one common text representation of RDF data

@ prefix a: http://allaboutmusic.org

a:Foo_Fighters a:member a:Dave_Grohl
a:Foo_Fighters a:member a:Pat_Smear
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RDF

@ RDF triples form a RDF graph (a labeled directed multigraph)

A a:playsOn

R | o | — a:founder
+— a:makerOf L

a:member —

il < a:makerOf SR LI A o a:member —> @
b i 7d a:playsOn \

a:playsOn

© Namespaces represent common URI prefixes and allow for a
more compact representation of RDF data

@ RDF/N3 as one common text representation of RDF data

@ prefix a: http://allaboutmusic.org

a:Foo_Fighters a:member a:Dave_Grohl
a:Foo_Fighters a:member a:Pat_Smear
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SPARQL

e SPARQL Protocol and Query Language (SPARQL) is a query
language for the Semantic Web standardized by W3C

e SPARQL has a SQL-inspired syntax to define graph patterns
and retrieves all matching subgraphs as query answers

Query
PREFIX a: <http://allmusic.org/>

SELECT DISTINCT ?b, ?r, ?p WHERE {
?b a:hasMember ?p .
?p ?r a:Seattle .

}
ORDER BY ?p

Advanced Topics in Information Retrieval / Semantic Search
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SPARQL

e SPARQL Protocol and Query Language (SPARQL) is a query
language for the Semantic Web standardized by W3C

e SPARQL has a SQL-inspired syntax to define graph patterns
and retrieves all matching subgraphs as query answers

Query Graph Pattern
PREFIX a: <http://allmusic.org/> b a-hasMember p
SELECT DISTINCT ?b, ?r, ?p WHERE ({

?b a:hasMember ?p .

?p ?r a:Seattle . ?r
}
ORDER BY ?p

a:Seattle
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SPARQL

e SPARQL Protocol and Query Language (SPARQL) is a query
language for the Semantic Web standardized by W3C

e SPARQL has a SQL-inspired syntax to define graph patterns
and retrieves all matching subgraphs as query answers

Query Graph Pattern
PREFIX a: <http://allmusic.org/> %b a-hasMember °p
SELECT DISTINCT ?b, ?r, ?p WHERE {
?b a:hasMember ?p .
?p ?r a:Seattle . ?r
}
ORDER BY ?p
a:Seattle
Answer
a:Pearldam a:hasMember —— | a:Eddie_Vedder — a:livesIn — a:Seattle
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Linked Open Data Project

e Problem: Resources can be referred to
by different URIs in different RDF datasets

e Linked Open Data Project creates
a Web of Linked Open Data by B ESSARS
establishing owl:sameAs links | '

/" Music
Brainz

The Open

| ubrary
\ (Talis)
/

| (oata
) N A n \incubator)/
//\ earge ) -

- , W\ Radic ) VI
\ A - \ Discogs
| | FanHubz e
el ) u \ - (Data
/\ /i

| \ampton/
\gmpton
cubator) i

m

DEPLOY |

\ ‘ %
o~ Artists | LastFM TN\
(argor) \(OBTune) (rdfize) [
n “ . ; N
\ =~ »Bec N
St N P Music ) /ehronic- ¥ —
\. £ - e __ ling
- — N America
\ N / N\ > JEY
/ \ [ nance [ Openly | /
egislation """\ Survey / | Local | -
govuk | N\ \ ;( .
Statistics \ ’ \
cata.gov | Roma
il K

jese Juew Clteseer
\ A\ ;
o

/EsD N\ \
[ stan- | fetere .
{ Linked Data
\darcs /| caagor 1| portntervals
Y. —
(
x NG | ™wcoeo )

PN A
( rdfabout | | sensor Data

\ US SEC | kno.e.sis)

c \_/ \ [
ot J KeGG o
/> pathway A\

Glycan
A

[ ee KEGG |

[ Taxo- 3 |\ Reaction |
_» {:'\zyme/ N

rafavout | gunis | J«={ unieror

US Census

N A

e 295 RDF data sources

™ (cambing \ [ worder
U/ Linked | (w3c)
~—" | GeoData | N,

Alrports |
\__ A

e 32 billion RDF triples :

[ Product |
\ o8 )

\__/

As of September 2010 &) (D @

® 04 million links http://www.linkeddata.org
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2. Knowledge Bases

e Knowledge bases (e.g., DBpedia, Freebase, YAGO)

®© provide data about real-world named entities, their properties,
and relations between them

® have typically been extracted from Wikipedia and different other data
sources (e.g., WordNet, GeoNames, MusicBrainz, etc.)

e form the core of the linked open data cloud

Advanced Topics in Information Retrieval / Semantic Search
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Wikipedia

e Collaboratively edited encyclopedia that forms
the common basis of other knowledge bases

®

®

®

®

4.6 M articles / 34.2 M pages / 743.2 M edits (for English)
available in 287 languages (with vastly different coverage)
templates, infoboxes, and categories (quasi-structured)
article contents (unstructured) with rich interlinkage
revision history (who edited which page at what time)
usage data (e.g., access statistics)

started in 2001

Categories: 1977 births | Living people | People from Utica, New York | Lead guitarists | Slide guitarists | American blues guitarists | American rock guitarists
American blues singers | American rock singers | Blues rock musicians | Electric blues musicians | American people of ltalian descent
Black Country Communion members | Epic Records artists | Musicians from New York | Resonator guitarists | Blue-eyed soul singers
People from New Hartford, New York

(s
on
kgr
May
New
tttttt
Genres Blue
Occupation(s) Musi
Instruments  Vocal
mandolin, dobro, banjo
Years active 1989
LLLLLL J&R ovogue
Associated  Bloodline, Black Count ry
acts Com , Ro
Can
Bonh
W www.jbonamassa.col
otabl rume
Gibs Paul
ustol Mo
doul
I

Gibson Flying V
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WIKIPEDIA
The Free Encyclopedia
Main page

Contents

Featured content
Current events
Random article

Donate to Wikipedia
Wikimedia Shop

Interaction
Help
About Wikipedia
Community portal
Recent changes
Contact page

Tools
What links here
Related changes
Upload file
Special pages
Permanent link
Page information
Wikidata item
Cite this page

Print/export
Create a book
Download as PDF
Printable version

-

Wikipedia

Eric Clapton

From Wikipedia, the free encyclopedia

Eric Patrick Clapton, CBE, (born 30 March 1945) is an English musician, singer-songwriter and guitarist. He is
the only three-time inductee to the Rock and Roll Hall of Fame: once as a solo artist and separately as a
member of the Yardbirds and Cream. Clapton has been referred to as one of the most important and influential
guitarists of all time.['] Clapton ranked second in Rolling Stone magazine's list of the "100 Greatest Guitarists of
All Time"2! and fourth in Gibson's "Top 50 Guitarists of All Time".[?] He was also named number five in Time
magazine's list of "The 10 Best Electric Guitar Players" in 2009 [4]

In the mid-1960s, Clapton left the Yardbirds to play blues with John Mayall & the Bluesbreakers. Immediately
after leaving Mayall, Clapton joined Cream, a power trio with drummer Ginger Baker and bassist Jack Bruce in
which Clapton played sustained blues improvisations and "arty, blues-based psychedelic pop".!>! For most of
the 1970s, Clapton's output bore the influence of the mellow style of JJ Cale and the reggae of Bob Marley. His
version of Marley's "l Shot the Sheriff" helped reggae reach a mass market.[®! Two of his most popular
recordings were "Layla", recorded while he was a member of band Derek and the Dominos; and Robert
Johnson's "Crossroads", recorded by band Cream. Following the death of his son Conor in 1991, Clapton's
grief was expressed in the song "Tears in Heaven", which featured in his Unplugged album.

Clapton has been the recipient of 18 Grammy Awards, and the Brit Award for Outstanding Contribution to
Music. In 2004, he was awarded a CBE at Buckingham Palace for services to music.[7/81®] |n 1998, Clapton, a
recovering alcoholic and drug addict, founded the Crossroads Centre on Antigua, a medical facility for
recovering substance abusers.['0

Contents [hide]

1 Early life
2 Career
2.1 Early career, breakthrough, and international success
2.1.1 The Yardbirds and the Bluesbreakers
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Create account Login

Article Talk Read Edit View history Q

Eric Clapton
CBE

Clapton performing at Hyde Park, London in
June 2008

Background information
Birth name Eric Patrick Clapton

Also known Slowhand

as

Born 30 March 1945 (age 69)
Ripley, Surrey, England

Genres Blues rock, rock, psychedelic

rock, hard rock, blues

Occupation(s) Musician, guitarist, singer-
songwriter, record producer,
artist

Instruments  Guitar, vocals

Years active 1962-present
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Wikipedia

Download as PDF T ) ) .
Printable version 2.1 Early career, breakthrough, and international success Instruments  Guitar, vocals
2.1.1 The Yardbirds and the Bluesbreakers Years active  1962—-present
Languages
:f rikga s o 2.1.2 Cream Labels Surfdog, Warner Bros., Reprise,
Lol 2.1.3 Blind Faith, Delaney, and Bonnie and Friends Polydor, RSO, Atco, Apple
Aragonés 2.2 "Layla" and solo career Associated  The Yardbirds, John Mayall &
Azsrbaycanca 2.2.1 Derek and the Dominos acts the Bluesbreakers,
Fea 2.2.2 Personal challenges and early solo success Powerhouse, Cream, the
Benapyckan 2.3 Continued success S:::ez; :;eC[:;'g( M;:;?l;nd
Benapyckan 2.4 Resurgence and stardom Harris';on Plasiic ’Ono B:nd
(rapawkesiya) - s )
BbArapcku 2.5 Collaboration albums Delaney & Bonnie and Friends,
T 2.6 Clapton, Old Sock and recent events Derek and the Dominos, the
Catala 3 Influences Rolling Stones, the Band, JJ
Gestina 4 Legacy Cale, Phil Collins, Robert Cray,
. 5 Guitars Kate Bush, Luciano Pavarotti,
Dy K 9 Freddie King, B.B. King,
ans o dle Santana, Brian Wilson, John
Deut.sch 7 Other media appearances Mayer, Roger Waters, Dire
Eesti 8 Personal life Straits, Elton John, Steve
EMnvika 8.1 Relationships and children Winwood, Stevie Ray Vaughan
* Espariol 8.2 Political views and Double Trout?le. Sheryl
Esp«:;anto 8.3 Controversy over remarks on immigration Crow, Paul Wassif
uskara .
. 8.4 Weelth and assels Website www.ericclapton.com &7
[€ o)
Prangels 8.5 Charitable work Notable instruments
Frysk 9 Awards and honours See: Guitars section
Gaeilge 10 Football Fender Suatocaster:’Blacklfe':'
Galego 11 Clapton's music in film and TV Fendgr i i
#320] . Gibson SG "The Fool"
12 Lisoogeapiy Gibson ES-335
Zuighphl 12.1 Solo studio albums P
et
: 13 References 1939 Martin 000-42 acoustic
Hrvatski -
. 14 Further reading
Bahasa Indonesia ECS
Islenska
Italiano .
iy Early life (edi
Al ~
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Wikipedia

Discography (edit

Main article: Eric Clapton discography

Solo studio albums

e« Eric Clapton (1970)

e 461 Ocean Boulevard (1974)

e There's One in Every Crowd (1975)
o No Reason to Cry (1976)

e Slowhand (1977)

e Backless (1978)

o Another Ticket (1981)

e Money and Cigarettes (1983)

[edit]

e August(1986)
Journeyman (1989)

Pilgrim (1998)

Reptile (2001)

References [edi

« Behind the Sun (1985)

Rush (soundtrack) (1992)
From the Cradle (1994)

Riding with the King (with B.B. King) (2000)

¢ Me and Mr. Johnson (2004)

Sessions for Robert J (2004)

Back Home (2005)

The Road to Escondido (with JJ Cale) (2006)
Clapton (2010)

Old Sock (2013)163]

The Breeze: An Appreciation of JJ Cale (2014)

A

. A@bis5 _ Eric Clapton” &. Rolling Stone. Retrieved 11 November 2014.

A 81100 Greatest Guitarists of All Time — 2. Eric Clapton" &. Rolling Stone.
Retrieved 30 November 2011.

A8 b Ton 50 Guitarists of All Time — 10 to 1" &. Gibson Guitar Company.
Retrieved 22 July 2011.

A Tyrangiel, Josh (2009-08-14). "The 10 Greatest Electric Guitar Players" &.
Time (Time, Inc.). Retrieved 2011-04-26.

A8 b iEric Clapton Biography - The Rock and Roll Hall of Fame and
Museum"" &. Rockhall.com. Retrieved 22 September 2014.

A 'Inductee: Eric Clapton” &. Rockhall.com. Retrieved 22 September 2014.
A "Ex-rebel Clapton receives his CBE" &. Telegraph.co.uk. 4 November
2004. Retrieved 22 September 2014.

A "Eric Clapton, All Music: Grammy Awards" &. AllMusic. Retrieved 22
September 2014.

. A3birit Awards 1987" . Brits.co.uk. Retrieved 22 September 2014.
10.
1.

A "Eric Clapton Biography" &. Rolling Stone. Retrieved 23 October 2011.
A Harry Shapiro (1992) Eric Clapton: Lost in the Blues pg. 29. Guinness,

annn
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87.

91.

92.

Concert"" &. TIME.com. Retrieved 22 September 2014.

A "Eric Clapton's T-Shirt Hit A Crossroad(s)" &'. Ticodo. 17 June 2013.
Retrieved 27 June 2013.

A "Eric Clapton Kicks Off 50th Anniversary Tour With Killer Setlist" &.
Coolalbumreview.com. 15 March 2013. Retrieved 9 June 2013.

A "Eric Clapton: 'When I'm 70, I'll Stop Touring'" &. RollingStone Magazine.
Retrieved 11 June 2014.

A "More Signs Point Towards Eric Clapton Touring Retirement” &. JamBase.
Retrieved 11 June 2014.

A "Eric Clapton Says Touring Has Become ‘Unbearable,’ Confirms
Retirement Plans" &. Ultimate Classic Rock. Retrieved 27 June 2014.

A "Eric Clapton to headline Baloise Session in November" &. Where's Eric.
Retrieved 8 April 2014.

A "Eric Clapton Live from Basel on SRF3" &. Where's Eric. Retrieved 8 April
2014.

A "ERIC CLAPTON & FRIENDS: THE BREEZE OUT JULY 29" &. Where's
Eric. Retrieved 11 June 2014.

A 'Eric Clanton and Friends Honor 1.1 Cale With New Tribute | P" &.
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Wikipedia

VTE Eric Clapton [show]
Associated bands [show]
VeTE Rock and Roll Hall of Fame Class of 2000 [show]

WorldCat &7 - VIAF: 46945873 &7 + LCCN: n84222858 & + ISNI: 0000 0001 0896 4267 &7 - GND: 119073102 &7 - SUDOC: 033662827 & * BNF:

Authority control i ;
cb13892530m & (data) & + MusicBrainz: 618b6900-0618-4f1e-b835-bcecb17i84294 & + NDL: 00620495 &

Categories: Eric Clapton | 1945 births | Alumni of Kingston College (England) | Alumni of Kingston University | Atco Records artists

| Blind Faith members | Blues rock musicians | Blues singer-songwriters | Brit Award winners | British rhythm and blues boom musicians

' Commanders of the Order of the British Empire | Cream (band) members | Delaney & Bonnie & Friends members | Derek and the Dominos members
| English autobiographers | English blues guitarists | English blues musicians | English blues singers | English buskers | English Christians

| English male singers | English people of Canadian descent | English rock guitarists | English rock singers | English singer-songwriters

| Electric blues musicians | Grammy Award-winning artists | Guitar performance techniques | Ivor Novello Award winners | Jazz-blues guitarists

' John Mayall & the Bluesbreakers members | Lead guitarists | Living people | People from Guildford (district) | Plastic Ono Band members

| Polydor Records artists | Reprise Records artists | Resonator guitarists | Rock and Roll Hall of Fame inductees | RSO Records artists

| Silver Clef Awards winners | Slide guitarists | Songwriters Hall of Fame inductees | The Yardbirds members | The Dirty Mac members

| Warner Bros. Records artists

This page was last modified on 10 November 2014 at 22:39.

Text is available under the Creative Commons Attribution-ShareAlike License; additional terms may apply. By using this site, you agree 1o the Terms of Use and Privacy Policy. Wikipedia® is a registered
trademark of the Wikimedia Foundation, Inc., a non-profit organization.

Privacy policy About Wikipedia Disclaimers Contact Wikipedia Developers Mobile view ° — r——
L, w"g:;_.f?" h’,«”MedsoWnk:
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Wikidata

e Collaboratively edited knowledge base intended
to provide common source of structured data
for other related projects (e.g., Wikipedia) WIKIDATA

e 12 M data items

e started in 2012

http://www.wikidata.org
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Wikidata

A # English Create account Log in

‘II ‘I ltem Discussion Read View history |Searc! Q' v

WIKIDATA .
Eric Clapton (Q48187) [edit]

English musician, singer, songwriter, and guitarist [edit]
Main page
Community portal
Project chat
Create a new item In other languages = Statements Wikipedia pages linked to this item = Wikinews pages linked to this item = Wikiquote pages linked to this item
Item by title Wikisource pages linked to this item Wikivoyage pages linked to this item Pages on other sites linked to this item
Recent changes
Random item

Help In other languages [edit]

Donate

Language select Eric Clapton
English

Also known as: [edit]

<

Select Deutsch englischer Blues- und Rock-Gitarrist und -Sanger

Tools
What links here Also known as:  Eric Patrick Clapton =~ Clapton = Slowhand
Related changes
Special pages
Printable version
Permanent link

Page information
Concept URI Plattdiltsch

No label defined yet

No description defined yet
Cite this page

Also known as:

No label defined yet
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Wikidata

Statements
sex or gender E male

» 4 references
discography E Eric Clapton discography

» 1 reference

Commons category

m] [m]

Eric Clapton &

v 0 references

LCNAF identifier n84222859 &

OomOo

» 2 references

VIAF identifier

Oomo

46945873 &
» 3 references

Advanced Topics in Information Retrieval / Semantic Search

[edit]

[add]

[edit]

[add]

[edit]

[add reference]

[add]

[edit]

[add]

[edit]

17



Wikidata

member of Cream

Oomo

v 0 references

The Yardbirds

omo

v 0 references

NDL identifier 00620495 &

omo

~ 0 references

date of birth 30 March 1945

Oomo

» 2 references

topic's main category Category:Eric Clapton

Oomo

v 0 references
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Wikidata

place of birth E Ripley, Surrey
v 0 references
instance of E human

» 1 reference

official website

OomOo

http://www.ericclapton.com/ &

» 1 reference

image

OomOo

Eclapton cardiff.jpg &7

» 1 reference

Commons gallery Eric Clapton &

Oomo

» 1 reference
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DBpedia

e Knowledge base extracted from Wikipedia O.%sz

®

®

®

| | v ~
4.6 M things (for English) DB'.’Edla

80 M links to Wikipedia categories
41 M links to YAGO categories
50 M owl:sameAs links to other data sources

started in 2007

http://www.dbpedia.org
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About: Eric Clapton

DBpedia

N3P

An Entity of Type : musical artist, from Named Graph : http://dbpedia.org, within Data Space : dbpedia.org mmd'ia

Eric Patrick Clapton, CBE, (born 30 March 1945) is an English musician, singer and songwriter. He is the only three-time inductee to the Rock and Roll Hall of Fame: once as a solo artist and
separately as a member of the Yardbirds and Cream. Clapton has been referred to as one of the most important and influential guitarists of all time.

Property
dbpedia-owl:abstract

dbpedia-owl:active YearsStartYear
dbpedia-owl:alias

dbpedia-owl:associatedBand

Value

Eric Patrick Clapton, CBE, (born 30 March 1945) is an English musician, singer and songwriter. He is the only three-time inductee to the Rock and Roll Hall
of Fame: once as a solo artist and separately as a member of the Yardbirds and Cream. Clapton has been referred to as one of the most important and
influential guitarists of all time. Clapton ranked second in Rolling Stone magazine's list of the "100 Greatest Guitarists of All Time" and fourth in Gibson's
"Top 50 Guitarists of All Time".In the mid-1960s, Clapton left the Yardbirds to play blues with John Mayall & the Bluesbreakers. Imnmediately after leaving
Mayall, Clapton joined Cream, a power trio with drummer Ginger Baker and bassist Jack Bruce in which Clapton played sustained blues improvisations
and "arty, blues-based psychedelic pop." For most of the 1970s, Clapton's output bore the influence of the mellow style of JJ Cale and the reggae of Bob
Marley. His version of Marley's "l Shot the Sheriff" helped reggae reach a mass market. Two of his most popular recordings were "Layla", recorded by
Derek and the Dominos, another band he formed, and Robert Johnson's "Crossroads", recorded by Cream. Following the death of his son Conor in 1991,
Clapton's grief was expressed in the song "Tears in Heaven", which featured in his Unplugged album.Clapton has been the recipient of 17 Grammy
Awards, and the Brit Award for Outstanding Contribution to Music. In 2004, he was awarded a CBE at Buckingham Palace for services to music. In 1998,
Clapton, a recovering alcoholic and drug addict, founded the Crossroads Centre on Antigua, a medical facility for recovering substance abusers.

1962-01-01 (xsd:date)

Clapton, Eric Patrick; Slowhand
Slowhand

dbpedia:Cream_(band)
dbpedia:Eric_Clapton_and_the_Powerhouse
dbpedia:Delaney_&_Bonnie
dbpedia:George_Harrison
dbpedia:Kate_Bush
dbpedia:Sheryl_Crow
dbpedia:The_Band
dbpedia:The_Beatles
dbpedia:The_Rolling_Stones
dbpedia:Brian_Wilson
dbpedia:Elton_John
dbpedia:B.B._King
dbpedia:Dire_Straits
dbpedia:John_Mayall_&_the_Bluesbreakers
dbpedia:Phil_Collins
dbpedia:Roger_Waters
dbpedia:Stevie_Ray_Vaughan
dbpedia:Derek_and_the_Dominos
dbpedia:Blind_Faith
dbpedia:John_Mayer
dbpedia:Mark Knopfler
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DBpedia

dbpedia-owl:background = solo_singer
dbpedia-owl:birthDate = 1945-03-30 (xsd:date)
dbpedia-owl:birthPlace = dbpedia:Surrey

= dbpedia:Ripley, Surrey
dbpedia-owl:birthYear = 1945-01-01 (xsd:date)

dbpedia-owl:genre = dbpedia:Blues

= dbpedia:Psychedelic_rock
= dbpedia:Rock_music

= dbpedia:Blues_rock

= dbpedia:Hard_rock

dbpedia-owl:individualisedGnd = 119073102
dbpedia-owl:instrument = dbpedia:Blackie_(guitar)
dbpedia-owl:lccnld = n/B4/222859

dbpedia-owl:recordLabel dbpedia:Warner_Bros._Records
dbpedia:Apple_Records
dbpedia:Polydor_Records
dbpedia:Reprise_Records
dbpedia:Atco_Records
dbpedia:Surfdog_Records

dbpedia:RSO_Records
http://lcommons.wikimedia.org/wiki/Special:FilePath/Eric_Clapton_2.jpg?width=300
46945873

http://crossroadsantigua.org/
http://guitarinternational.com/wpmu/2010/02/26/a-talk-with-lee-dickson-guitar-tech-to-eric-clapton/
http://muzica.acasa.ro/stiri-muzica/Clapton-si-Winwood-la-Bucuresti-sau-cum-am-ajuns-sa-am-din-nou-credinta-oarba-in-blues
http://whereseric.com/home

http://www.ericclapton.com/

http://www.free-covers.org/cd-covers/eric-clapton-backless-1978-cd-cover-1335.html
http://www.gibson.com/en-us/Lifestyle/Features/how-to-get-claptons-classic/
http//www.spoonfed.co.uk/spooners/jhallam-2972/eric-clapton-at-floridita-461/

10049 (xsd:integer)

606135391 (xsd:integer)
Slowhand

Clapton, Eric Patrick; Slowhand

dbpedia:Cream_(band)
dbpedia:Eric_Clapton_and_the_Powerhouse
dbpedia:Delaney_&_Bonnie
dbpedia:George_Harrison
dbpedia:Kate_Bush

dbpedia:Sheryl_Crow

dbpedia:The_Band

dbpedia:The_Beatles
dbpedia:The_Rolling_Stones

dbpedia-owl:thumbnail
dbpedia-owl:viafld
dbpedia-owl:wikiPageExternalLink

dbpedia-owl:wikiPagelD
dbpedia-owl:wikiPageRevisionID
dbpprop:alias
dbpprop:alternativeNames
dbpprop:associatedActs
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dcterms:subject

DBpedia

category:1945_births
category:Alumni_of_Kingston_College_(England)
category:Alumni_of_Kingston_University
category:Atco_Records_artists
category:Blind_Faith_members
category:Blues_rock_musicians
category:Blues_singer-songwriters
category:Brit_Award_winners
category:British_rhythm_and_blues_boom_musicians
category:Car_collectors
category:Commanders_of_the_Order_of_the_British_Empire
category:Cream_(band)_members
category:Delaney_&_Bonnie_&_Friends_members
category:Derek_and_the_Dominos_members
category:Electric_blues_musicians
category:English_Christians
category:English_autobiographers
category:English_blues_guitarists
category:English_blues_musicians
category:English_blues_singers
category:English_buskers
category:English_male_singers
category:English_people_of_Canadian_descent
category:English_rock_guitarists
category:English_rock_singers
category:English_singer-songwriters
category:Eric_Clapton
category:Grammy_Award-winning_artists
category:Guitar_performance_technigues
category:lvor_Novello_Award_winners
category:Jazz-blues_guitarists
category:John_Mayall_&_the_Bluesbreakers_members
category:Lead_guitarists

category:Living_people
category:People_from_Guildford_(district)
category:Plastic_Ono_Band_members
category:Polydor_Records_artists
category:RSO_Records_artists
category:Reprise_Records_artists
category:Resonator_guitarists
category:Rock_and_Roll_Hall_of_Fame_inductees
category:Silver_Clef_Awards_winners
category:Slide_guitarists
category:Songwriters_Hall_of_Fame_inductees
category:The_Dirty_Mac_members
category:The_Yardbirds_members
category:Warner_Bros._Records_artists
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DBpedia

foaf:Person
http://schema.org/Person
yago:WarnerBros.RecordsArtists
http://wikidata.dbpedia.org/resource/Q215627
owl:Thing
http://schema.org/MusicGroup
http://wikidata.dbpedia.org/resource/Q5
dul:Agent

dul:NaturalPerson
dbpedia-owl:Agent
dbpedia-owl:Artist
dbpedia-owl:MusicalArtist
dbpedia-owl:Person
http://Jumbel.org/umbel/rc/Artist
http://umbel.org/umbel/rc/MusicalPerformer
yago:AlumniOfKingstonUniversity
yago:Alumnus109786338
yago:Artist109812338
yago:Autobiographer109825296
yago:Biographer109855433
yago:BluesRockMusicians
yago:BritishBluesGuitarists
yago:Busker109883174
yago:CarCollectors
yago:CausalAgent100007347
yago:Collector109936620
yago:CommandingOfficer109941964
yago:Communicator109610660
yago:Creator109614315
yago:Entertainer109616922
yago:Guitarist110151760
yago:Intellectual109621545
yago:LivingThing100004258
yago:MilitaryOfficer110317007
yago:Musician110339966
yago:Musician110340312
yago:Object100002684
yago:Organism100004475
yago:Performer110415638
yago:Person100007846
yago:Scholar110557854
yago:Serviceman110582746
yago:Singer110599806
yago:SkilledWorker110605985
yago:Whole100003553
yago:Worker109632518
yago:Writer110794014

vnmn s Vanal analAndavDan

rdf:type
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rdfs:label
owl:sameAs

DBpedia

Eric Clapton

fbase:Eric Clapton
http://fr.dbpedia.org/resource/Eric_Clapton
http://de.dbpedia.org/resource/Eric_Clapton
http://wikidata.dbpedia.org/resource/Q48187
http://cs.dbpedia.org/resource/Eric_Clapton
http://el.dbpedia.org/resource/Epik_KAarrov
http://es.dbpedia.org/resource/Eric_Clapton
http://eu.dbpedia.org/resource/Eric_Clapton
http://id.dbpedia.org/resource/Eric_Clapton
http://it.dbpedia.org/resource/Eric_Clapton
http://ja.dbpedia.org/resource/ L' J W7D - 75T~
http://ko.dbpedia.org/resource/0l|Z| S
http://nl.dbpedia.org/resource/Eric_Clapton
http://pl.dbpedia.org/resource/Eric_Clapton
http://pt.dbpedia.org/resource/Eric_Clapton
http://wikidata.org/entity/Q48187
http://sw.cyc.com/concept/Mx4rvy5hOpwpEbGdrcN5Y29ycA
http://zitgist.com/music/artist/618b6900-0618-4f1e-bB835-bccb17f84294
http:/lyago-knowledge.org/resource/Eric_Clapton
http://af.dbpedia.org/resource/Eric_Clapton
http://an.dbpedia.org/resource/Eric_Clapton
http://ar.dbpedia.org/resource/;sidS_ob )
http://az.dbpedia.org/resource/Erik_Klapton
http://be.dbpedia.org/resource/Spbik_Knantax
http://be_x_old.dbpedia.org/resource/3pbik_Knanrax
http//bg.dbpedia.org/resource/Epuk_KnenTuH
http://bn.dbpedia.org/resource/QIdF_TIbA
http://bs.dbpedia.org/resource/Eric_Clapton
http://ca.dbpedia.org/resource/Eric_Clapton
http://cy.dbpedia.org/resource/Eric_Clapton
http://da.dbpedia.org/resource/Eric_Clapton
http://eo.dbpedia.org/resource/Eric_Clapton
http://et.dbpedia.org/resource/Eric_Clapton
http://fa.dbpedia.org/resource/; 58 <)
http://fi.dbpedia.org/resource/Eric_Clapton
http://fy.dbpedia.org/resource/Eric_Clapton
http://ga.dbpedia.org/resource/Eric_Clapton
http://gl.dbpedia.org/resource/Eric_Clapton
http://ne.dbpedia.org/resourceMLadp_pIN
http//hi.dbpedia.org/resource/tRa_avie
http://hr.dbpedia.org/resource/Eric_Clapton
http://nu.dbpedia.org/resource/Eric_Clapton
http://hy.dbpedia.org/resource/kphl_ 4 kujwinl
http:/fio.dbpedia.org/resource/Eric_Clapton
http://is.dbpedia.org/resource/Eric_Clapton
http://ka.dbpedia.org/resource/s®03_3033&mbo
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DBpedia

is dbpedia-owl:composer of
is dbpedia-owl:formerBandMember of

dbpedia:Edge_of_Darkness

dbpedia:Cream_(band)
dbpedia:Eric_Clapton_and_the_Powerhouse
dbpedia:Delaney_&_Bonnie
dbpedia:Derek_and_the_Dominos
dbpedia:Blind_Faith
dbpedia:Plastic_Ono_Band
dbpedia:The_Dirty_Mac

dbpedia:The_Story_of_Us_(film)
dbpedia:Water_(1985_film)
dbpedia:Lethal_Weapon_(film_series)
dbpedia:Communion_(1989_film)
dbpedia:Rush_(1991_film)
dbpedia:Nil_by_Mouth_(film)
dbpedia:Wonderwall_(film)
dbpedia:The_Van_(1996_film)
dbpedia:Live_in_Hyde_Park_(Eric_Clapton_album)
dbpedia:Lethal_Weapon
dbpedia:Homeboy_(film)
dbpedia:The_Hit_(1984_film)
dbpedia:Concert_for_George_(film)
dbpedia:Lethal_Weapon_2
dbpedia:Lethal_Weapon_3
dbpedia:Lethal_Weapon_4

dbpedia:After_Midnight_(song)
dbpedia:Lay_Down_Sally
dbpedia:l've_Got_a_Rock_'n'_Roll_Heart
dbpedia:Willie_and_the_Hand_Jive
dbpedia:Tears_in_Heaven
dbpedia:Wonderful_Tonight
dbpedia:Forever_Man
dbpedia:Bad_Love_(Eric_Clapton_song)
dbpedia:My_Father's_Eyes_(song)
dbpedia:|_Shot_the_Sheriff
dbpedia:Dirty_City
dbpedia:Cocaine_(song)__Cocaine__1
dbpedia:Layla
dbpedia:Change_the_World
dbpedia:l_Can't_Stand_|t
dbpedia:Tearing_Us_Apart
dbpedia:lt's_Probably_Me
dbpedia:Behind_the_Mask_(Yellow_Magic_Orchestra_song)__Behind_the_Mask__3

dbpedia:After_Midnight_(song)
dbpedia:Lay_Down_Sally
dbpedia:l've_Got_a_Rock_'n'_Roll_Heart
dbpedia:Willie_and_the_Hand_Jive

PN | ORI | R, SRR S B PR

is dbpedia-owl:musicComposer of

is dbpedia-owl:musicalArtist of

is dbpedia-owl:musicalBand of
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Freebase

e Collaboratively edited knowledge base which
iIncludes information extracted from other
data sources (e.g., Wikipedia, MusicBrainz)

®

®

®

44 M topics (organized into domains)

2.4 B facts

focused on entertainment

many topics without textual data

started in 2007, acquired by Google in 2010

forms the core of the Google Knowledge Graph

r~ Freebase

http://www.freebase.com
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r~ Freebase

Freebase

d... Browse Query Help Sign In or Sign Up English ~

Eric Clapton ©"
mid: /m/02qwg notable type: /music/artist on the web:

Eric Patrick Clapton, CBE, is an English musician, singer-songwriter and guitarist. He is the only three-time inductee to the Rock and Roll Hall of Fame: once as a solo artist and
separately as a member of the Yardbirds and Cream. Clapton has been referred to as one of the most important and influential guitarists of all time. Clapton ranked second in Rolling
Stone magazine's list of the *100 Greatest Guitarists of All Time" and fourth in Gibson's “Top 50 Guitarists of All Time". He was also named number five in Time magazine's list of "The
10 Best Electric Guitar Players” in 2008 In the mid-1960s, Clapton left the Yardbirds to play blues with John Mayall & the Bluesbreakers. Immediately after leaving Mayall, Clapton
joined Cream, a power trio with drummer Ginger Baker and bassist Jack Bruce in which Clapton played sustained blues improvisations and "arty, blues-based psychedelic pop". For
most of the 1970s, Clapton's output bore the influence of the mellow style of JJ Cale and the reggae of Bob Marley. His version of Marley's "I Shot the Sheriff* helped reggae reach a
mass market. [ - ]

118n

Ov

Keys

Types:

Filter options: [ |Show all domains and properties
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Common
Topic

Film

Film music contributor
Film actor

Person or entity appearing
in film

Music

Musical Artist
Musician

Record Producer
Composer
Guitarist
Songwriter
Lyricist
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Freebase

TV Personality

Broadcast
Broadcast Artist

People
Person
Measured person

Internet
Social network user

Organization
Organization founder

Media
Author

Awards

Award Nominee
Award Winner

Hall of fame inductee
Ranked item

Influence
Influence Node

Celebrities
Celebrity
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YAGO

e Knowledge base extracted from Wikipedia, '
WordNet, and GeoNames ySGC)

elect knowledge

e 10 M named entities
e 120 M facts
e 72 relation types with manually assessed accuracy (95%)

e started in 2007

http://www.yago-knowledge.org
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Browse YAGO2

Search: eng

<

+ <Pattie_Boyd>

<isMarriedTo>

<Eric_Clapton>

<Aashish_Khan>
<Abbey_Road>
<Abe_Laboriel,_Jr.>
<A_Boxful_of_Treasures>
<Accafellas>

<Ace_(band)>

<Ace_Frehley>
<Achy_Breaky_Heart>
<Acid_Queen>
<A_Closer_Walk>
<A_Collection_of_His_Greatest_Hits>
<Adam_Latiff>
<Addys_Mercedes>
<Adult_Contemporary_(chart)>
<Advent_International>
<After_Midnight_(song)>
<A_QGigster's_Life_for_Me>
<Ahmet_Ertegun>
<Aid_Still_Required>
<Ain't_Nobody's_Business>

<linksTo>

YAGO

rdfs:label
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"Eric Clapton"@afr
"Eric Clapton"@arg
"Eric Clapton"@bos
"Eric Clapton"@cat
"Eric Clapton"@ces
"Eric Clapton"@cym
"Eric Clapton"@dan
"Eric Clapton"@deu
"Eric Clapton"@eng —
"Eric Clapton"@epo
"Eric Clapton"@est
"Eric Clapton"@eus
"Eric Clapton"@fin
"Eric Clapton"@fra
"Eric Clapton"@fry
"Eric Clapton"@gle
"Eric Clapton"@qglg
"Eric Clapton"@hrv
"Eric Clapton"@hun
"Eric Clapton"@ido

<Ahoy_Rotterdam>
<Aid_Still_Required>
<Air_Canada_Centre>
<A_Knight's_Tale>
<Albert_King>
<Alex_Lifeson>
<Alice_Ormsby-Gore>
<Alicia_Witt>
<Allmusic>
<All_Things_Must_Pass>
<Almost_Famous>
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Entity Linking

e Entity linking (aka. “Wikification”) is the process of spotting
mentions of named entities in a text document, resolving their
ambiguity, and linking them to known identifiers

Page played his Gibson on Kashmir

® Examples:

o Wikipedia Miner (http://wikipedia-miner.cms.waikato.ac.nz)

@ AIDA (https://gate.d5.mpi-inf.mpg.de/webaida/)
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Google Freebase Annotations

o ClueWeb09/12 are large-scale collections of web documents
(1 B web pages) often used in Information Retrieval research

/(Karen Sparck Jones] lecture

|

| Name of the annotated document \

\» - —
'i - —

r\ clueweb12-filename3572.html \
\

\: Karen Sparck Jones 19318 19336 0.99955487 1.3374945e-05 /m/02698nt/
Karen Sparck Jones 19389 19407 0.99768384 1.5958393e-05 /m/02698nt

- — [ (S - — L - ~ »
Entity mention text Beginning End Confidence levels Freebase identifier
Offset Offset (mid)

® Google has annotated these collections with Freebase topics
(http://googleresearch.blogspot.de/2013/03/learning-...."tml)
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Semantic Search

e Semantic search includes a wide variety of approaches
(see Tranh and Mika [8] for a comprehensive overview)

Query

ax || Keywords

ax||m Keywords
+ Types

ax |

Structured
O‘/l + Keywords

O‘/l Structured

Data

Text

Structured

Structured

+ Text

Text
+Structured

[ el B T
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Semantic Search

e Semantic search includes a wide variety of approaches
(see Tranh and Mika [8] for a comprehensive overview)

Query Data Result
ax 1] Keywords — | Iext — | Documents
ax| |m Keywords o
+ Types Q Structured
P4 o
® [ntities
ax | — Y
Structured o = Structured
O‘/l + Keywords | e +Text
\ [ ©® — [
O Structured - lext | Subagraphs
— | +Structured

Advanced Topics in Information Retrieval / Semantic Search



Semantic Search

e Semantic search includes a wide variety of approaches
(see Tranh and Mika [8] for a comprehensive overview)

Query Data Result
ax 1] Keywords — | Iext — | Documents
ax| |m Keywords o
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P4 ®
® [ntities
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Semantic Search

e Semantic search includes a wide variety of approaches
(see Tranh and Mika [8] for a comprehensive overview)

Query Data Result
ax || Keywords = || =| Text — | Documents
ax||m Keywords ®
+ Types o N g Structured
® [ ]
/ ® [Entities
ax | = o
Structured Y |® "=l Structured
O‘/l + Keywords i\ + Text J \
O Structured - lext | Subgraphs
— | +Structured
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Semantic Search

@ (More) Semantic Keyword Search improves ad-hoc
Information retrieval by leveraging knowledge bases
(input: keywords, output: list of documents)

@ Entity Search retrieves entities based on keyword queries
which may include explicit/implicit cues about the target type
(input: keywords + types, output: list of entities)

@ Knowledge Search retrieves subgraphs as answers to
structured queries which may be augmented with keywords
(input: structured + keywords, output: list of subgraphs)
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3. (More) Semantic Keyword Search

@ (More) Semantic Keyword Search improves ad-hoc
Information retrieval by leveraging knowledge bases
(input: keywords, output: list of documents)

Documents

ax || Keywords — =

M/

Advanced Topics in Information Retrieval / Semantic Search



Explicit Semantic Analysis

© Synonymy (e.g., car/automobile) and polysemy (e.g., jaguar as
cat, car, guitar) have negative effects on retrieval effectiveness

@ (Concept-based Information Retrieval represents queries and
documents in terms of (semantic) concepts instead of terms

© WordNet synsets after performing word sense disambigutation

o Latent concepts identified based on word co-occurrences
(e.q., latent semantic analysis applies SVD to term-document matrix)

© EQozi et al. [4] represent queries and documents in terms of
knowledge base concepts (in their case from Wikipedia)
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Words in Terms of Concepts

e Explicit Semantic Analysis (ESA) represents words (e.g., jaguar)
INn terms of the Wikipedia concepts that they describe
(e.9., JAGUAR, JAGUAR_CARS, JAGUAR_XK, FENDER_JAGUAR)

o Step 1: Construct tf.idf vectors for Wikipedia concepts
based on the text of their corresponding article

FENDER_JAGUAR| |guitar:0.8| |[fender:0.6| |strings:0.3| |[amp:0.5| |cobain:0.1

JAGUAR_XK| |car:0.2||engine:0.3||v8:0.7 | |fuel:0.4 | |british:0.2| |racing:0.1
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Words in Terms of Concepts

o Step 2: Invert the concept vectors to obtain word vectors

car| |JAGUAR_XK:0.2| |PORSCHE_911:0.3| |[NISSAN_MICRA:0.1| |MINI_COOPER:0.4

fuel | ISHELL:0.2 | |[JAGUAR XK:0.4| |[BP:0.4| |PORSCHE 911:0.4

fender| |FENDER_JAGUAR:0.6| |ERIC_CLAPTON:0.2 | |FENDER_STRATOCASTER:0.8

e Similarity of word vectors (e.g., in terms of their cosine similarity)
can be used to find out about semantic relatedness of words
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Texts in Terms of Concepts

e Texts (e.g., documents, passages, queries) can now be
represented in the space of concepts by combining
the vectors of contained words

e For aseqguence of wordsd =<{vq, Vo, ..., V3 )

with w(wi, d) as the tf.idf weight of word vi in d
and w(c, wi) as the tf.idf weight of concept ¢ for word vi
construct a vector for d in terms of concepts as

w(c,d) = Z w(e,v;) - w(vg, d)

v; €d
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ESA-Based Retrieval

e Egozi et al. [4] represent and index documents as a whole
and their contained passages in terms of concepts;
the obtained vectors are truncated, setting
all but the s largest components (concepts) to zero

@ Queries are also represented in terms of concepts;
the obtained query vectors are truncated, setting
all but the s largest components (concepts) to zero

e For a document d containing passages < p1, p2, ..., P3 )
the retrieval score for query g is determined as

score(q, d) = sim(g, d) + max sim(q, p;)
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ESA-Based Retrieval

o Unfortunately, the approach is prone to topic drift and
performs worse (MAP 0.1760) than a word-based
retrieval method (MAP 0.2481) on TREC-8 benchmark

e Example: Concepts with high weight for query estonia economy
ESTONIA, ECONOMY OF ESTONIA, ESTONIA AT THE 2000 SUMMER
OLYMPICS, ESTONIA AT THE 2004 SUMMER OLYMPICS, ESTONIA
NATIONAL FOOTBALL TEAM, etcC.
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Selective ESA-Based Retrieval

© Pseudo-relevant and pseudo-irrelevant documents identified
using a word-based retrieval method yield a better query vector

® Let Dr and Dnr be the sets of top-k and bottom-k documents
returned; assume Dr as relevant, Dnr as irrelevant

@ Use Rocchio’s relevance-feedback method to estimate a better
query vector considering pseudo-(ir)rrelevant documents

w(e, q) = <Z w(e, v) -w(v,q))
+ L Z w(c,v) - wv,d) | — ! Z w(ce,v) - w(v,d)
|Dgl ’ ’ DR | |

deDr deEDNR
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Fused ESA-Based Retrieval

e Pseudo-relevance feedback helps (MAP 0.2200) but the
approach still performs worse than the baseline (MAP 0.2481)

@ Fusion of ESA-based results and word-based results beneficial
®© Let Resa be the results returned by the ESA-based retrieval method
® Let Rw be the results returned by the word-based retrieval method
e Combine their retrieval scores as

scoregsa(d) — mingga scorey (d) — minyy

maxgga — MINEgA

+(1—a) -

score(d) = a - ,
maxXy — IMIN

e Fused approach (MAP 0.2888) improves (+16.4%) over baseline
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4.

Entity Search

e Entity Search retrieves entities based on keyword queries
which may include explicit/implicit cues about the target type
(input: keywords + types, output: list of entities)

ax|

m  Keywords

+ Types

N
Text /- ® Entities
+Structured ®

@ Queries for specific entities are common in web search
(e.g., museums with van goghs, bayern munich players, etc.)

® Product search with type cues a common in e-commerce

amazon

Try Prima

Shop by
Department ~

Your Amazon.com

Today's Deals Gift Cards Sell Help

Search ‘ Books

math for engineers| B
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Language Models for Entity Search

e Balog et al. [1] develop a language modeling approach,
assuming that entities come with ready-to-use representation:

o a textual description (e.g., Wikipedia article, IMDB profile, etc.

e a set of categories with meaningful names (e.g., AMERICAN_FILM

Create account Log in '] Holiday Toy Li1St >shopnow
amazgg‘ o  YourAmazoncom TodaysDeals GiftCards Sell Help S Daily L\ght%ng D%’a\s Presented by G
Article Talk Read Edit View history Q Shop by 7 e . Hello. Sign in Try Wish
Department T i i ¢ swiss giant army knife Your Account  Prime Cart  List
Home Improvement  BestSellers  Giftideas  Lighting & Ceiling Fans ~ Hardware  Kitchen & Bath Fixtures  Power & Hand Tools ~ Woodworking  Home Automation  Deals & Bargains
25th Hour
WIKIPEDIA
‘The Free Encyclopedia )
From Wikipedia, the free encyclopedia
o eoe) This article is about the 2002 film. For other uses, see The 25th Hour (disambiguation). O Wenger 16999 Swiss Army Knife Giant
Contents by Wenger
Featured content 25th Houris a 2002 American drama fiim directed by Spike Lee and starring Edward Norton. Based on the 25t Hour — + 478 customer reviews | 85 answered questions 1 new from $1,400.00
Current events novel The 25th Hour by David Benioff, who also wrote the screenplay, it tells the story of a man's last 24 hours = -
Random artc Available from th I Soo Al Buying Options |
andom article of freedom before going to prison for 7 years for dealing drugs. noTon vailable from these sellers.
Donate to Wikipedia o7 imoi
Wikimedia Shop Contents [hide] imploments
141 functions Add to Wish List
Interaction 1 Plot Perfect for the collector
Help 2Cast Featured by major media outlets
About Wikipedia 3 Production » See more product details
Community portal 4 Reception Have one to sell? Sell on Amazon
Recent changes u— 1 new from $1,400.00
Contact page I
Tools 7 References | He on
What links here 8 External links d 5
Related changes in Tools & Home vement
Upload file >Shop now
Special pages Plot (e
i over image to zoom in
Page information A canary yellow vintage Super Bee pulls up short on a New York City street, and Montgomery "Monty" Brogan
Wikidata item (Edward Norton) gets out with his buddy Kostya (Tony Sirigusa) to look at a dog lying in the road. The animal W
Cite this page was mauled in a dogfight and Monty intends to shoot him but changes his mind atfter he looks him in the eye. | Directed by SpikelLoe
o Producedby  Tobey Maguire . . .
Print/export Monty then decides to take him to a nearby clinic instead. Py Customers Who Viewed This Item Also Viewed Page 1019
e Fast forward to late 2002. Monty is about to begin serving a seven-year prison sentence for dealing drugs. He ke L
Download as PDF Spike Lee
e sits in the park with Doyle, the dog he rescued in the first scene, on his last day of freedom. He plans to meet Jon Kilik -
Lanquages childhood friends Frank Slaughtery (Barry Pepper) and Jacob Elinsky (Philip Seymour Hoffman) at a club with Screenplay by David Benioff e
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Starrin < >
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Espafiol firm their pli 0d 1o th N the ol ing. Monty's d helped him k the b Philip Seymour Hoffman Victorinox Swiss Army Victorinox Swiss Army AutoExec Wheelmate Thinkgeek Canned Unicorn  Zenith Men's Victorinox Swiss Army
confirm their plans to drive to the prison the following morning. Monty's drug money helped him keep the bar, Barry Pepper SwissChamp Pocket Knife  SwissChamp XAVT Steering Wheel Attachable ~ Meat 6.0529.4035/51.M Defy  Swiss Champ XLT
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Language Models for Entity Search

e Query q = (T, C) consists of textual terms

and categories C

e Estimate language models 684" and 84° for query components

o Estimate language models 8." and 6¢* for entity components

@ Rank entities for query g according to query likelihood

Plgle]=X-P[6,] |6, ]+(1—-N)-P

with probabilities estimated from Kullback-Leibler divergences
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Language Models for Query Components

@ Heuristic estimation of probabilities P[Bg|6¢] from Kullback-
Leibler divergences to make them comparable and combinable

max KL(6y||6.-) — KL(0]6.)

P[0, ]6.] =
Ool e = S ax KL(0,[0.-) — KL(6,]]0.)

e Language modeling framework with various instantiations, e.g.:
e estimate 64" from T and C but ignore 84" (M2)
e estimate both 84" and 84" from T (M3)
e estimate 64" only from T and 64° only from C (M4)

e estimate 84" only from T and C and 64° only from C (M5)
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Language Models for Query Components

e Estimate both 64" and 64° from T (M3)

tf(v,T)
T .
: [U ‘ s } B > tf(,T)
P[T | c] ,
P [C | 90} _ Zc’Etc(k,T)P[T|C,] . C & tC(k,T)
! 0 . otherwise

with P[T|c] as query likelihood of generating T from terms in c
and tc(k,T) as the set of k categories with highest query likelihood

e Estimate 84" only from T and 64° only from C (M4)

tf(va) C Gl - tf(C,C)
2o tF (W, T) Plelfo] > tf(d,C)

Plofb; | =
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Language Models for Entity Components

@ Language models Bs" and 8¢© for entity components based on
maximum-likelihood estimation with Dirichlet smoothing

v, B
f(v.e) +n" - s

Plolbe] == fw o ut
tf(c,e) + u® - tf(c’f,)
Plc|0f] = o e T

Zc’ tf(c’,e) + MC

with pT and p® as component-specific smoothing parameters
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Language Models for Entity Search

e Example: Query T = {Paul Auster novels} C = {NOVELS}

rank M3 qT-Q M4 qT-QC
1 The New York Trilogy In the Country of Last Things
2 Moon Palace The Winthrop Woman (novel)
3 Brooklyn Follies Extremely Loud and Incredibly Close
4 In the Country of Last Things Novel sequence
5 The Book of Illusions The City and the Pillar
6 Oracle Night Going After Cacciato
7 The Music of Chance Raj Quartet
8 Paul Auster Paul Clifford
9 Fanshawe (novel) The Age of Reason (Sartre)
10 French literature of the 19th century The Notebooks of Malte Laurids Brigge
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© Example: Query

Language Models for Entity Search

= {Paul Auster novels} C = {NOVELS]

-
Qo
=)
W‘

M3 qT-Q

M4 qT-QC

SOOI WN -

p—d

The New York Trilogy

Moon Palace

Brooklyn Follies

In the Country of Last Things
The Book of Illusions

Oracle Night

The Music of Chance

Paul Auster

Fanshawe (novel)

French literature of the 19th century

In the Country of Last Things

The Winthrop Woman (novel)

Extremely Loud and Incredibly Close
Novel sequence

The City and the Pillar

Going After Cacciato

Raj Quartet

Paul Clifford

The Age of Reason (Sartre)

The Notebooks of Malte Laurids Brigge

WIKIPEDIA

‘The Free Encyclopedia

Main page
Contents

Featured content
Current events
Random article
Donate to Wikipedia
Wikimedia Shop

Interaction
Help
About Wikipedia

7 50e

:*’ W a\

X Q " Article  Talk
L9

The New York Trilogy

From Wikipedia, the free encyclopedia

The New York Trilogy is a series of novels by Paul Auster. Originally published sequentially as City of Glass
(1985), Ghosts (1986) and The Locked Room (1986), it has since been collected into a single volume.

Contents [hide]
1 Plot introduction
1.1 City of Glass
1.2 Ghosts
1.3 The Locked Room
2 Adaptations
3 Bibliography
4 Notes
5 External links

Plot introduction (edi

Ostensibly presented as detectivi
ive fiction”, ies about ies", a y b working of the

ive-fiction", "anti-

Create account Log in

Read Edit View history Q

The New York Trilogy

“AVNew York"»“

e fiction, the stories of The New York Trilogy have been described as "meta-
Author Paul Auster

detective novel", "very soft-boiled", a "metamystery” and a "mixture between the detective story and the Country
nouveau roman'l¢itation needed) This may classify Auster as a postmodern writer whose works are influenced by ~ | Language  English
the "classical literary movement”

United States

of American postmodernism through the 1960s and 70s{catn needed] There Genre Mystery novel

Categories: 1987 novels | Literary trilogies | Metafictional works | Mystery novels | Novel series | Novels by Paul Auster | Novels set in New York City
Faber and Faber books
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Language Models for Entity Search

e Example: Query T = {Paul Auster novels} C = {NOVELS}

M3 qT-Q

-
Qo
=)
W‘

M4 qT-QC

The New York Trilogy

Moon Palace

Brooklyn Follies

In the Country of Last Things
The Book of Illusions

Oracle Night

The Music of Chance

Paul Auster

Fanshawe (novel)

French literature of the 19th century

SOOI WN -

p—d

In the Country of Last Things

The Winthrop Woman (novel)

Extremely Loud and Incredibly Close
Novel sequence

The City and the Pillar

Going After Cacciato

Raj Quartet

Paul Clifford

The Age of Reason (Sartre)

The Notebooks of Malte Laurids Brigge

Categories: 1958 novels | American historical novels | Novels by Anya Seton
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Wixieepia  The Winthrop Woman

‘The Free Encyclopedia o R
From Wikipedia, the free encyclopedia

ga‘" page First published in 1958, The Winthrop Woman is Anya Seton's historical novel about Elizabeth Fones,I2I%] the niece and daughter-in-law of John
tent e
ontents Winthrop, the first governor of the Massachusetts Bay Colony. Elizabeth's first husband was Henry Winthrop,“I516] the second son of Gov. Winthrop, and

Featured content . "
Careniovents referred to as "Harry" in the novel.

Random article
Donate to Wikipedia Plot SumMmMmary [edi
Wikimedia Shop
The Winthrop Woman begins with young Elizabeth Fones and her family travelling to visit their family at their grandfather's countryside estate. Elizabeth's

[ uncle, John Winthrop, is especially pious and strict about Protestantism; and he chides his sister for not taking proper care of her children, Elizabeth in

Help

About Wikipedia particular, who is hot-headed and il i is caught ing and is beaten, resulting in her becoming areligious and instilling in her a hatred

Community portal for her uncle.

e eraiges Years later, Elizabeth Fones has become a beautiful young woman working in her ailing father's apothecary. Though she is in love with her cousin John

CREEEE ("Jack") Winthrop, Jr., it is Jack's friend Edward Howes who seeks to marry her. Just as she becomes engaged to Howes, her cousin Henry Winthrop (or
Tools "Harry"), Jack's younger brother, returns from his adventures in Barbados. Unlike his father and brother, Harry is wild and carefree, reckless to the point that

WmIEs=o he has depleted all his money and nearly brought his family to financial ruin. Unwilling to return to his father, Harry instead stays at Thomas Fones's house

Related changes

Upload file and spends his time frolicking with his equally profligate friends. One night, Harry and Elizabeth spend an especially long night out, their lust overcomes
il

them, and they sleep together in a garden. In yet another reckless act, Harry declares that he is in love with Elizabeth and demands her hand in marriage.

Special pages
Permanent link The couple are wed, much to the dismay of both fathers (John Winthrop both believes that his son could do better than a Fones and is not fond of Elizabeth;
Page information’ Thomas Fones is dismayed because his daughter was already engaged to marry Edward Howes). Elizabeth and Harry move to the Winthrop estate in the
Wikidata item

Cite this page
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5. Knowledge Search

© Knowledge Search retrieves subgraphs as answers to
structured queries which may be augmented with keywords

(input: structured + keywords, output: list of subgraphs)

ax |

o< )
Structured ~ }/\l
[

OK) + Keywords

,, ®
Structured —_— ‘Q Subgraphs

e SPARAQL as a query language for RDF has some shortcomings

® It provides no meaningful ranking of query answer subgraphs

® it assumes that users know what the data looks like (i.e., its schema)
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Language Models for RDF Graphs

@ Elbassuoni et al. [5] develop a language modeling approach
for search in RDF graphs, which provides a ranking of query
answers, and augments SPARQL/RDF with keywords
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Language Models for RDF Graphs

@ Elbassuoni et al. [5] develop a language modeling approach
for search in RDF graphs, which provides a ranking of query
answers, and augments SPARQL/RDF with keywords

Query

?p directed ?m. .
?p actedIn ?m .
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Language Models for RDF Graphs

@ Elbassuoni et al. [5] develop a language modeling approach
for search in RDF graphs, which provides a ranking of query
answers, and augments SPARQL/RDF with keywords

Query

?p directed ?m. .
?p actedIn ?m .

Answers

Ben_Affleck directed Argo .
Ben_Affleck actedIn Argo .

Til_Schweiger directed Der_Eisbar .
Til_Schweiger actedIn Der_Eisbar .
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Language Models for RDF Graphs

@ Elbassuoni et al. [5] develop a language modeling approach
for search in RDF graphs, which provides a ranking of query
answers, and augments SPARQL/RDF with keywords

Query

?p directed ?m. .
?p actedIn ?m .

Answers

1. Ben_Affleck directed Argo .
Ben_Affleck actedIn Argo .

2. Til_Schweiger directed Der_Eisbar .
Til_Schweiger actedIn Der_Eisbar .

Advanced Topics in Information Retrieval / Semantic Search 45



Language Models for RDF Graphs

@ Elbassuoni et al. [5] develop a language modeling approach
for search in RDF graphs, which provides a ranking of query
answers, and augments SPARQL/RDF with keywords
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Language Models for RDF Graphs

@ Elbassuoni et al. [5] develop a language modeling approach
for search in RDF graphs, which provides a ranking of query
answers, and augments SPARQL/RDF with keywords

Query
Quentin_Tarantino ?p ?m { movie, vampires, criminals }.
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Language Models for RDF Graphs

@ Elbassuoni et al. [5] develop a language modeling approach
for search in RDF graphs, which provides a ranking of query
answers, and augments SPARQL/RDF with keywords

Query
Quentin_Tarantino ?p ?m { movie, vampires, criminals }.

Answers

Tarantino
plays criminal

1. Quentin_Tarantino actedIn From_Dusk_till Dawn . i < .npice movie

From Dusk till Dawn
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Ranking for RDF Graphs

e Consider triple pattern query Q and matching answer A
Q:<Q17"°7Q’n> A:<CL1,...,CLn>
@ Estimate language models over n-tuples of triples for Q and A

T = (ty, ... t,)

@ Assume that a witness count c(t) is known for every triple t;
which reflects how often the fact has been mentioned
(e.g., on the Web or in another document collection)

Ben_Affleck directed Argo 122,789
Til_Schweiger directed Der_Eisbar 2,014
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Query Language Model

@ Query language model Oq generates T with probability

T|6)Q HPt|QZ

assuming independence for generatlon of individual triples t;

® Triple tiis generated from triple pattern qi with probability

c(ts) — |
P [tz ‘ qu] — Ztém(qi) C(t) . tz - m(qz)
0 . otherwise

with m(qi) as the set of triples matching the triple pattern g
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Answer Language Model

@ Answer language model 0a generates T with probability

P[T|604] = (HP 't a@) 6)-(HP[ti<9KB]>

assuming independence for generation of individual triples t;
and smoothing with a knowledge base language model Okg

e Triple tiis generated from answer triple a; with probability
P [ti | CL@] = ]l(tz — CLZ')

e Triple ti is generated from knowledge base with probability

Plt;|Oxp]
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Ranking of Query Answers

@ Divergence-based ranking of query answers according to

PIT|0
P[T[0a

KL(0g||04) = logP [T | 0¢ | -
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Augmenting SPARQL/RDF with Keywords

@ Users may not know what the data looks like, but they can
provide structure, and are familiar with keyword querying

“New movies by this person
who made that movie
with criminals and vampires”

@ Assume that a witness count c(ti, w) is known for every triple
which reflects how often the corresponding fact has been
mentioned together with the keyword v

e Augment query triple patterns with sets of keywords wi

Q = <Q1w1,---,%wn>
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Augmenting SPARQL/RDF with Keywords

@ Users may not know what the data looks like, but they can
provide structure, and are familiar with keyword querying

‘New movies by this person  oqt om 2om | vampires, criminals }.
who made that movie o
’qQt ?m ?nm { }.

with criminals and vampires”

@ Assume that a witness count c(ti, w) is known for every triple
which reflects how often the corresponding fact has been
mentioned together with the keyword v

e Augment query triple patterns with sets of keywords wi

Q = <Q1w1,---,%wn>
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Augmented Query Language Model

e Keyword-augmented query model Oq generates

P[T|600] HPt|qzw@

with

o Iriple ti is generated from triple pattern gi and keywords w; with

Plti|gwi] =[] (a-P[ti|gv]+ (1 —a)-P[t;])

vEW;

smoothing with uniform probability P[t] and P[ti|gi v] defined as

( c(ti,v) t c |
P [tz ‘ QZ /U] — < ZtEm(qi) C(t,?}) ¢ m(QZ)
\ 0 . otherwise
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Ranking of Query Answers

@ Answer language model 6a generates T with probability
P[T|04] = (HP [t az) —5)-(HP[ti|9KB])
1=1

and thus remains unchanged

@ Divergence-based ranking of query answers according to

P[T |00

KL(80]l04) = 10 P [T 0] - 5175
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Language Models for RDF Graphs

© Example results obtained on Internet Movie Database (IMDDb)

e Query 1: A thriller movie and its director (structure only)

1. Batman_Begins, Christopher_Nolan
2. Murder!, Alfred_Hitchcock

3. Spider-Man_d3, Sam_Raimi

4. BEyes_Wide_Shut, Stanley_Kubrick

© Query 2: An award winning director who directed a movie that is
based on a {true story} (structured + keywords)

1. Martin_Scorsese, Good_fellas

2. Steven_Spielberg, Schindler’s_lList
3. Peter_dJackson, Heavenly_Creatures
4. Bernando_Bertolucci, Little_Buddha
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Summary
e Semantic Web aims at making the Web interpretable for
machines; underlying standards include RDF and SPARQL

e Knowledge Bases provide world knowledge in structured form;
have been harvested from Wikipedia and other data sources

e Explicit Semantic Analysis represents queries and documents in
terms of concepts; can improve ad-hoc information retrieval

@ Entity Search retrieves entities based on keyword queries which
may Include type cues; applications in web search and business

e Knowledge Search on RDF graphs adds ranking to SPARQL
and provides user-friendly querying through keywords
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