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Example

Joseph Walter “Joe” Jackson, was a steelworker at U.S. Steel. In an interview
with Martin Bashir for the 2003 documentary Living with Michael Jackson,
Jackson recalled that Joe often sat in a chair with a belt in his hand as he and

his siblings rehearsed.




Example - Entity Recognition

Joseph Walter “Joe” Jackson, was a steelworker at U.S. Steel. In an interview

with Martin Bashir for the 2003 documentary Living with Michael Jackson,

Jackson recalled that Joe often sat in a chair with a belt in his hand as he and

his siblings rehearsed.




Example - Entity Disambiguation

. B

U.S. Steel

Joseph Walter “Joe” Jackson, was a steelworker at U.S. Steel. In an interview

with Martin Bashir for the 2003 documentary Living with Michael Jackson,

Jackson recalled that Joe often sat in a chair with a belt in his hand as he and

his siblings rehearsed.
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Semantic Search
Semantic Annotations
Relation Extraction

Topic Extraction

Applications



Name Variations in Entity Linking

Michael Joseph Jackson

Michael J. Jackson

King of Pop



Name Variations in Entity Linking

«——— Michael Jackson




Multilingual Entity Linking - English

A Martin Bashir USS. Steel

Joseph Walter “Joe” Jackson, was a steelworker at U.S. Steel. In an interview

with Martin Bashir for the 2003 documentary Living with Michael Jackson,

Jackson recalled that Joe often sat in a chair with a belt in his hand as he and

his siblings rehearsed.
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Multilingual Entity Linking - Italian

Martin Bashir

i ey Bastr 1 19

Joseph Walter “Joe” Jackson, era un operaio siderurgico presso U.S. Steel.

In un’intervista con Martin Bashir per il documentario del 2003 Living with

Michael Jackson, Jackson ha ricordato che Joe spesso sedeva su una sedia con

una cintura in mano mentre lui e i suoi fratelli provavano.

A Michael Jackson *i

Ling with ichae Jackson




Multilingual Entity Linking - Spanish

Martin Bashir

i ey Bastr 1 19

Joseph Walter “Joe” Jackson, era un trabajador siderirgico en U.S. Steel. En

una entrevista con Martin Bashir para el documental del 2003 Living with

Michael Jackson, Jackson recordé que Joe a menudo se sentaba en una silla

con un cinturén en la mano mientras él y sus hermanos ensayaban.

Ling with ichae Jackson




Datasets

Datasct |D| £l |[E|  Mn Languages
AIDA/CoNLL-Complete  139: 34,929 v EN
KORE50 50 50 v EN
nTB 103 1,781 18,308 v EN
ACE2004 57 - 306 X EN
AQUAINT 50 533 7 X EN
MSNBC 20 668 747 X EN
DBpedia Spotlight 10 58 331 v/ EN
N3-RSS 500 1500 1000 v EN
Reuters 128 128 - 881 v EN
Wes2015 331 - 28,586 v EN
News-100 100 - 1656 DE
Thibaudet 1 3,807 2,980 X FR
Bergson 1 4,280 380 X FR
SemEval 2015 Task 13 4137 769/ EN.ES,IT
DBpedia Abstracts 39,132 - 505,033 X DE.EN,ES.FR,IT,JANL

MEANTIME 120 597 2790 EN.

SIT.NL
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Goals

@ Create a benchmark dataset for multilingual Entity Linking



Curated source: VoxEurop
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Example - Any other entity?

U.S. Steel

Joseph Walter “Joe” Jackson, was a steelworker at U.S. Steel. In an interview

with Martin Bashir for the 2003 documentary Living with Michael Jackson,

Jackson recalled that Joe often sat in a chair with a belt in his hand as he and

his siblings rehearsed.
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Example annotations produced
by four EL systems

Joseph Walter “Joe” Jackson, was a steelworker at U.S. Steel. In an interview
with Martin Bashir for the 2003 documentary Living with Michael Jackson,
Jackson recalled that Joe often sat in a chair with a belt in his hand as he and

his siblings rehearsed.




Example annotations produced
by four EL systems

Joseph Walter “Joe” Jackson, was a steelworker at U.S. Steel. In an interview

D DIT BID ABIT DIT

with Martin Bashir for the 2003 documentary Living with Michael Jackson
Alpir D Br o D

Jackson recalled that Joe often sat in a chair with a belt in his hand as he and
AB A T it T

his siblings rehearsed.
DIT




Example annotations produced
by four EL systems

Aida

Joseph Walter “Joe” Jackson, was a steelworker at [U.S. Steel,| In an interview

D DlT

with for the 2003 documentary Living with Michael Jackson,
AlDIT D BIT ABID

Jackson recalled thatoften sat in a chair with a belt in his hand as he and
AB A IT T

T D

his siblings rehearsed.
DIT




Example annotations produced
by four EL systems

Aida | Babelfy

—

Joseph Walter “Joe” Jackson, was a steelworker at|

D DIT
with Martin Bashir for the 2003 documentar;
AIDIT B e ——————————————

Jackson|recalled that Joe often sat in a chair with a belt in his hand as he and
AB A T DIT T

his siblings rehearsed.
DIT




Example annotations produced
by four EL systems

Aida || Babelfy | DBpedia Spotlight

steelworker\ at[U.S] Steel. In an [interview|

D J

‘Joseph Walter “Joe” Jackson| was a‘

plT | [BplABIT o7 |
with Martin Bashin for the 2003 Living with |Michael Jackson.
AIDIT D A ———

Jackson recalled that Joe often sat in a chair with a in his hand as he and
AB A DIT T

T
his| siblings|rehearsed.
DIT




Example annotations produced
by four EL systems

Aida || Babelfy |DBpedia Spotlight| | TagME

Joseph Walter “Joe” Jackson, was a|steelworker|at |U.S. Steel{ In an|interview

D DT DIT

with [Martin Bashir| for the 2003 documentary [Living with Michael Jacksonl,
ADIT D BT T ARD
Jackson recalled that Joe often sat in a wlth am his as he and
AB A
his|siblings |rehearsed.
DIT




® What should Entity Linking link?
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Goals

@ Create a benchmark dataset for multilingual Entity Linking



Goals

@ Create a benchmark dataset for multilingual Entity Linking

® Create two versions of the dataset: strict and relaxed.



Strict verison: class-based definition

person ) location

organization

| Google
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Strict verison: class-based definition

person ) location )organization

| Go gle
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Strict verison: class-based definition

& Notlogged in Tk Contibu ato account Log

Ande Tak Read Edit Viewhistory [Sea
Living with Michael Jackson »
From Wikipedi, thefres sncydopecia
Living with Michael Jackson s
atelevision documentary, in Living with Michael Jackson
which Marin Bashi inenvewed
Wichael Jackson over a span of

8 months, rom May 2002 to
January 2003, about diflerent

aspects of his lfe. Itwas shown
fstin the United Kingdom on

1TV (as a Tonight special) on *LIVING WITH .
February 3, 2003, an i the ICHAEL JACKS
United States 3 days later on

ABC, introduced by Barbara Genre

person ) location )organization

Google




Relaxed version: Knowledge Base
definition

-
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WikenoiA | Michael Jackson e
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Creation of VoxEL dataset

It is based on curated text from five languages.
Same sentences by each corresponding document.
Same annotations by each corresponding sentence.

Revision process.



Summary

one language

|D|:15
|S]: 94
|As]:204

|A,]:674




five languages

one language

|D|:15
|S]: 94
|As]:204

|A,]:674

x5

|D|:75
|S]: 470
|As]:1020

| A,.]:3370

Summary



strict and relaxed versions

Summary

five languages

one language

|D|:15
|S]: 94
|As]:204

|A,]:674

x5

|D|:75
|S]: 470
|As]:1020

| A,.]:3370

X2 =

D|:150
|S]: 940

| A|:4390




Experiments

@® GERBIL Evaluation of state-of-the-art approaches



Experiments

Name Year Evaluated Languages ER Demo Src API
KIM 2004 EN.FR.ES A S
TagME 2010 DE,EN,NL A S
SDA 2011 EN.FR voox x X
ualberta 2012 EN,ZH vooX X X
HITS 2012 EN.ES,ZH voox x X
THD 2012 DE,EN,NL A A
DBpedia Spotlight 2013 DA,DE.EN,ESFR,HU,IT \NL,RU A
Wang-Tang 2013 EN,ZH 2 S S S
AGDISTIS 2014 DE.EN X v v v
Babelfy 2014 A S
FREME 2016 DE.EN A S
WikiME 2016 ARDEEN.ESFRHEIT,TATHTLTRURZH v v X X
FEL 2017 EN.ES.ZH voox v X
FOX 2017 DE.EN,ES.FR,NL A
MAG 2017 DE.EN,ES.FR,IT.JANL X v v v




Experiments

Name Year Evaluated Languages ER Demo Src API
KIM 2004 ENFR.ES A S
TagME 2010 DE,EN,NL A S
SDA 2011 EN.FR 4 X X X
ualberta 2012 EN,ZH VY S 4 X
HITS 2012 EN,ES,ZH voox X x
THD 2012 DE,EN,NL A A
DBpedia Spotlight 2013 DA,DE.EN.ES.FR,HU.IT,NL,RU 4 v v v
Wang-Tang 2013 EN,ZH voox X x
AGDISTIS 2014 DE.EN X v v v
Babelfy 2014 4 v X 4
FREME 2016 DE.EN A
WikiME 2016 AR,DE.EN.ESFRHEIT,TATHTLTRURZH v v X x
FEL 2017 EN,ES,ZH 4 X 4 X
FOX 2017 DE,EN,ES,FR,.NL A
MAG 2017 DE,EN,ES.FR.IT.JANL X v v v




Experiments
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Experiments
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Experiments
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Experiments

@® GERBIL Evaluation of state-of-the-art approaches



Experiments

@® GERBIL Evaluation of state-of-the-art approaches

® Evaluate the performance of state-of-the-art approaches using
machine translation.



Experiments

Input Text
DE EN ES FR IT
DE EN ES FR IT

System Configuration
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Experiments
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Experiments
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Conclusion

Our main contribution is VoxEL
(https://dx.doi.org/10.6084 /m9.figshare.6539675)
® Most systems perform (much) better for English.

® Machine Translation could be an option to address
multilingual domains in Entity Linking.



Poster P20: Machine Translation vs.
Multilingual Approaches for Entity Linking

t 20

Joseph/Walter “bok” Jackson, wap a steelorker at U.S. Heel. In intervi

Wi Joseph Wolter “J&e” Jackson| era un| operaio siderurgico presso {.S. Stieel.
AR VRN I A N

Joseph Walte? “Joe” Jacks| n, eym trabajador sidertrgico en U. s) Steel En

1 una entrevista con Martifi BasMir para el documental del 2003 Living with

Michael Jackson, Jackgbn recordé que Joe a menudo se sentaba en una silla

con un cinturén en la mano mientras él y sus hermanos ensayaban.

e Do Entity Linking systems perform better for English or for other languages?
e Which perform better DBpedia Spotligth or Babelfy?

e Why dont just use Machine Translation?
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