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What is Entity Linking D

« Entity linking is the task of identifying all mentions in text
of a specific entity from a database or ontology

» Also referred to as entity disambiguation

» Researchers have used Wikipedia (e.g. TAC KBP,
WikipediaMiner) or Linked Open Data (in particular
DBpedia, YAGO, and Freebase)

- Typically broken down into two main phases:

— Candidate selection (entity annotation)

— Reference disambiguation or entity resolution
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What is EL (2) GATE

« The entity linking system can either return a matching
entry from the target knowledge base (e.g. DBpedia URI,
Wikipedia URL) or NIL to indicate there is no matching
entry in the entity database

* Much of the work on entity linking makes the closed world
assumption, i.e. that there is always a target entity in the
database

« This is limiting for blogs, tweets, and similar social media

« Typically focused on PER, LOC, ORG entities and English
documents
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What is EL (3) GATE

« Entity linking needs to handle:

— Name variations (entities are referred to in many different
ways)

— Entity ambiguity (the same string can refer to more than one
entity)

— Missing entities — there is no target entity in the entity
knowledge base/database
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Why entity linking?

Entity linking: rather than just annotate the words “Berlusconi’
and “bepnyckoHun” as a Person (NER), link it to a specific
ontology instance

Differentiate between Silvio Berlusconi, Marina Berlusconi, etc.

Ontologies tell us that this particular Berlusconi is a Politician,
which is a type of Person. He is based in ltaly, which is part of
the EU. He was a prime minister, etc. This is all helpful to
disambiguate and link the mention in the text to the correct

entity URI in the ontology

- Link documents across languages and support queries for
a specific entity in one language to return results in another
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DBpedia SATE

« Machine readable knowledge on various entities and topics,
iIncluding:

— 410,000 places/locations,
— 310,000 persons
— 140,000 organisations
« For each entity we have:
— Entity name variants (e.g. IBM, Int. Business Machines)
— a textual abstract
— reference(s) to corresponding Wikipedia page(s)

— entity-specific properties (e.g. latitude and longitude for
places)



University of Sheffield,
NLP

Example from DBpedia

Qil | @ dbpedia.org/page/Thames_Barrier v @| [*§v dbpedia Thames ED\]

About: Thames Barrier oGP

' | ]
An Entity of Type : _Feature, from Named Graph : http:/dbpedia.org, within mla
Data Space : dbpedia.org

The Thames Barrier is the world's second-largest movable flood barrier and is located downstream of central London,
United Kingdom. Its purpose is to prevent London from being flooded by exceptionally high tides and storm surges
moving up from the sea. It needs to be raised (closed) only during high tide; at ebb tide it can be lowered to release
the water that backs up behind it.

owl:sameAs http://cs.dbpedia.org/resource/Bariery_na_Temzi
http://de.dbpedia.orgfresource/Thames_Barrier
http://fr.dbpedia.org/resource/Barriére_de la_Tamise
http:/fit.dbpedia.org/resource/Thames_Barrier
http://sws.geonames.org/2636058/

freebase:Thames Barrier
geo:geometry POINT({0.0367 51.4977)

geo:lat m 51.497700 (xsd:float) /

geo:long 0.036700 (xsd:float)
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GeoNames

« 2.8 million populated places

— 5.5 million alternate names

« Knowledge about NUTS country sub-divisions

— use for enrichment of recognised locations with the implied
higher-level country sub-divisions

« However, the sheer size of GeoNames creates a lot of
ambiguity during semantic enrichment

 We use it as an additional knowledge source, but not as a
primary source (DBpedia)
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NLP Linked Open Data: 2008
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Entity Linking Systems: OpenCalais

;\CALAIS

----------------------

[ Show RDF ]L Entry Fage J

= E E MSA collecting phone records of millions of Verizon customers daily
Entities: =InL_J
Company

Not easily customised/extended

Domain-specific coverage varies
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EL Systems: Zemanta

social blogging

About
B /I U # | = = = = | % =23 & | = &
N5A collecting records of millions of Verizon customers
social blogging
B J U == | E E E E | & -3 B |

Osborne welcomes Greece debt deal http://bbe.in/o7boZD

Commercial service, inserts links in blogs to Wikipedia, news articles
and similar content

Our evaluation indicates Zemanta is better than Open Calais. On

some tweets it is better than AlchemyAPI, whereas on others -
Alchemy is
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EL Systems: AlchemyAPI
- & | @ www.alchemyapi.com/products/demo/ + @| B~ alchemyAPIdemo Q| @ Q E

By using this demo you agree to AlchemyAPl's terms of use.

Osborne welcomes Greece debt deal http://bbc.info7boZD

Ready to get started with AlchemyAPI?

Entities JSON Docs

Keywords .
Concept Tagging
Concepts
Automatically tag related concepts in HTML, text, or web-based content. Learn more.
sentiment Concept Relevance Linked Data
Text Economy of Greece 0.885888 DBpedia

Author -
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"LOD-based IE in TrendMiner

Ontology Based Information Extraction

A simple demo showing how the disambiguation service can be used to annotate documents against DEpedia.

Summary of #Greece bailout plan: 109bn aid; maturity of future EFSF loans 15-30 years, lower rates gxpecte... (cont) http://deck.ly
S~A0mu ]

......................

Summary of #Greece bailout plan: 109bn aid; maturity of future EFSF loans 15-30 years, lower rates expecte... (cont) http://deck.ly
~AO0muj

i | @ dbpedia.org/page/European_Financial_Stability_Facility

About: European Financial Stability Facility
An Entity of Type : Eurozone fiscal matters, from Named Graph : http:

TW
Miner
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"LODIE — English Example 2

Trend oo st

Cross-lingual Trend Mining » of Real-time Media Streams

M L we Y Summarization

Ontology Based Information Extraction

A simple demo showing how the disambiguation service can be used to annotate documents against DEpedia.

INSA collecting phone records of millions of Verizon customers daily http://gu.com/p/3gc62/tw via @guardian Didn't stop the #Boston
bombing tho

NSA collectingpl Ahoyt: National Security Agency

bombing tho —V—Eﬁ .
An Entity of Type : organisation, from Named Graph : http:/dbpedia.ora, within mFEdIEI
Data Space : dbpedia.org
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“South Gloucestershire” Exam

‘f Messages /_' lucene|d b zt 1) >
Annotation Sets | | Annd/Sem_Location
e T e alternateName » ||South Gloucestershire -
Managing flood risk on the |
caption + ||South Gloucestershire -
anuary 2011
" count - |2 -
to Hill* lcountryCode + ||GB -
Managing flood risk in the 5|| © |geonamesURI w | http://sws.geonames.org/3333198/ -
e are the Envirenment Agf| |inst  ||http://dbpedia.org/resource/South_Gloucestershire -
better place _ for you, and f .
breathe, the water you drin latitude ¥ |15 v
Government and society as longitude - ||-2. 41667 =
healthier. The Enviranment
lookupRule « |[fullString -
Please click on the bookma =
brochure to specific points matched + ||South Gloucestershire -
Manaaing flood risk in the |l [M@Me w ||South Gloucestershire -
1 parentAdminURI w |http://sws.geonames.org/6269131/, http://sws.geonames.org/3333198/ |«
b A R R R R R R R R R R L R R R R R
set| Start parentCountrylnst |« |http://sws.geonames.org/2635167/ -
Sem_anat!nn = popularitySimilarity |« ||1.0 -
Sem_Location 97
Sem Location q7 randomindexing w ||0.0 -
Sem anat!nn 97 specificitySimilarity |+ (0.0 -
Sem Location 149
Sem Location 160 string w [|South Gloucestershire -
g0 | stringSimilarity + |0.2688679 -
211 Annotations (1 select structuralSimilarity |+ (0.0 -
_ L —




:s & Instances r Properties

:|w Resource Information

s and Instances

gent
I Organisation|
» @ Broadcaster
B BroadcastNetwork
B RadioStation
B TelevisionStation
+ B Company
B Airline
B LawFirm
B publisher
B RecordLabel
» @ Educationalinstitution
B college
B Library
B School
B university
B GovernmentAgency
B Non-ProfitOrganisation
B politicalParty
B TradeUnion
I Person
B Celebrity
B Economist
B Journalist
B Judge
B MilitaryPerson
B Monarch
+ @ Politician
B chancellor
B Ccongressman
B Deputy
B Governor
B Lieutenant
B Mayor
B MemberofParliament
B President
B PrimeMinister
B Senator
B VicePresident
B VicePrimeMinister
» B Presenter
B RadioHost
B TelevisionHost
+ B Royalty
B BritishRoyalty
+ @ Scientist
B Medician
B Professor
lace
| ArchitecturalStructure
¢+ M Building
B Library
| PopulatedPlace

B Organisation
URI
TYPE
W Direct Super Classes
B Agent
w All Super Classes
B Agent
w Direct Sub Classes
B Broadcaster
B company
B Educationalinstitution
B GovernmentAgency

B PoliticalParty
B TradeUnion
w All Sub Classes
B Airline
B BroadcastNetwork
B Broadcaster
B cCollege
B Company
B Educationalinstitution
B GovernmentAgency
B LawFirm
B Library

B PoliticalParty
B publisher
B RadioStation
B RecordLabel
B School
B TelevisionStation
B TradeUnion
B University
Equivalent Classes
W Property Types
® comment
@ isDefinedBy
@ label
@ seeplso
@ versioninfo
W Property Values
| @ label
@ label

@ label
@ 1shal

Organisation

http://dbpedia.orgfontology/Organisation

Ontology Class
Agent

Agent
Broadcaster
Company

Educationallnstitution
GovernmentAgency

B MNon-ProfitOrganisation Mon-ProfitOrganisation

PoliticalParty
TradeUnion

Airline
BroadcastNetwork
Broadcaster

College

Company
Educationalinstitution
GovernmentAgency
LawFirm

Library

B Non-ProfitOrganisation Mon-ProfitOrganisation

PoliticalParty
Publisher
RadioStation
RecordLabel
School
TelevisionStation
TradeUnion
University

[ALL RESOURCES]
[ALL RESOURCESI]
[ALL RESOURCES]
[ALL RESOURCES]
[ALL RESOURCES]

Organisation
organizacao
organizacija
=X

LA 4
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Candidate ambiguity is high

= tough task @

TAC-KBP
PER | LOC | ORG UKN | TOTAL
Entities =0 361 141 274 265
Avg. number of tokens 1.91 1.20 | 212 1.87 1.78
Candidate URIs 0,427 | 9,553 | 9,502 | 14,649 43,131
Avg. number cand. URIs || 105.02 | 26.46 | 67.39 53.46 49086
Unambig. candidates 3 10 3 43 59
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Ontology Based Information Extraction

A simple demo showing how the disambiguation service can be used to annotate documents against DEpedia.

Italiens Staatsprasident Giorgin Mapolitang hat die Forderung yon Ex-Premier Silyio Berlusconi nach einer umgehenden Begnadigung
Zurickgewiesen. mmmm@vmm sigh im Ton zy zOgeln. Bel einer Parieiveranstaliung am Samstagabend hatie
Berlusconi den Prasidenten aufgefordert. ihn umgehend zu begnadigen - freilich ohne dass er ibn darum bitte. Denn das sel unter
seiner Wirde. Mach Berlusconis rechiskrafiiger Verurteilung wegen Steuerbetrugs will der Senat am kommenden Mittwoch iber seinen
Ausschluss enischeiden.

| German > || 4 Disambiguate {

ltaliens Staatsprasident Giorgio Napolitano hat die Forderung von Ex-Premier Silvio Berlusconi nach einer umgehenden
Begnadigung zurickgewiesen. Zugleich forderte er Berlusconi auf, sich im Ton zu zlgeln. Bei einer Parteiveranstaltung am
Samstagabend hatte Berlusconi den Prasidenten aufgefordenrt, ihn umgehend zu begnadigen - freilich ohne dass er ihn darum bitte.
Denn das sei unter seingf Wirde. Nach Berlusconis rechtskraftiger Verurteilung wegen Steuerbetrugs will der Senat am

iber seinen Ausschluss entscheiden.

About: Silvio Berlusconi
An Entity of Type : agent, from Named Graph : http://dbpedia.org, within Data Space : dbpedia.org

Silvio Berlusconi (born 29 September 1936) is an Italian politician and media tycoon who served three times as Prime Minister of Italy from 1994 to 1995, 2001 &
controlling shareholder of Mediaset and owner of the Italian football club, A.C. Milan. He is nicknamed Il Cavaliere (The Knight) for his Order of Merit for Labour.

Trend,
Miner
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Ontology Based Information Extraction

A simple demo showing how the disambiguation service can be used to annotate documents against DBpedia.

Cnep kaTo XBbpnW WTanuA B NoMUTUYecKa Kpuza, CMNBWUO BEpNycKOHW C8 0KAa3a B UEHTBPE Ha HOB CKaHpan, npepapfe PoiTepc. YacTHaTa TeneBU3WA
Na7 wanbun TenedoHeH pa3roBop, B KOWTO eKCMpEMWEpLT TEBPOM. Ye MPe3ugeHTbT OMopO#o HanonMTaHD OKA3an HaTWCK BbpXY MPaBOoCBOMETO B PUM

no @eno, CEBP3EHO C MefWiAHaTa WMNepwA Ha KagalWeps.

| Bulgarian :|| {4 Disambiguate | |

Cnepn kato xBbpnv MTanusa B nonutuuyecka kpuaa, Cunemo bepnyckoHM ce oKas3a B LUeHThepa Ha HOB ckaHaan, npenane PoiTepc.
YacTHaTa TeneBu3ua Jla7 nankym TenedoHeH paspgdBop, B KOWTO eKCNpeMUepLT TBLPOK, Ye npe3uaeHTeT [KopaKo HanonutaHo
OKasan HaTUCK BbPXY NpaBockaMeTo B Pum no ggno, cBbp3aHo ¢ MeguiHata umnepus Ha Kapanuepe.

About: Silvio Berlusconi
An Entity of Type : agent, from Named Graph : http://dbpedia.org, within Data Space : dbpedia.org

Silvio Berlusconi {born 29 September 1936) is an Italian politician and media tycoon who served three times as Prime Minister of Italy from 1994 to 1995, 2001 t
controlling shareholder of Mediaset and owner of the Italian football club, A.C. Milan. He is nicknamed Il Cavaliere (The Knight) for his Order of Merit for Labour.

Trend,
Miner
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Ontology Based Information Extraction

A simple demo showing how the disambiguation service can be used to annotate documents against DEpedia.

ool & ¥, §. WAFHAl WNgEhHl BE 18 & 19 NEaEn ael & . ... §6 O TN @ AFNGT Ha a6l gl

The landscapes of Italy. Preview. Prime Brlusconi saying that bribery is necessary ....
They should be able to get the Indian citizenship

| Hindi - || 4 Disambiguate 1 |

gofl & ¥, I, TETHA! SReJeD ! B8 <& & (& RIGTER Tos! & ... 578 o1 URd &Y TR Ber St arfzd

About: Italy

An Entity of Type : country, from Named Graph : http://dbpedia.org, within Data Space : dbpedia.org

TW
Miner
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Hands On: Try the Various EL services

« Open a web browser, one tab per EL system
» Unpack hands-on-module6.zip
* Open examples-entity-linking.txt in an editor

 Trythe 4 EL services suggested there on the provided tweets

 NB: The LODIE demo that you’ve just tried is not the latest LODIE 2
system, which will be discussed next. LODIE 2 will be available online
from October

« NB: Our EL demo is not for use to process large amounts of text. If
you are interested in the latter, please email Kalina and Genevieve



