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JVN TDT1 System

" I[mproving the system of (Milne and Witten,
2008)

* Two features: Prior probability and Semantic
relatedness

* Training a classifier using Bagged C4.5 with two these
features on 500 articles randomly chosen from Wiki

* Tuning parameters using other 100 articles randomly
chosen from Wiki

= Exploiting coreference relations among mentions



Prior probability Medelyan et al, 2008
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" For instance: assuming that in Wiki, a mention m
occurs 10 times and refers to three different entities g,
b, ¢, in which 7 times m refers to a, 2 times m refers to
b respectively; then P(a|m)=7/10=0.7, P(b|m) =2/10
=0.2, P(c|m) =1/10 = 0.1; therefore, a is considered as
more popular than b and c.



Semantic relatedness Milne and Witten, 2008

= Semantic relatec

= Semantic relatec

Ness

Ness

netween two entities

netween a candidate of

a mention and contextual entities

* a contextual entity is an entity that has identified



Semantic relatedness Milne and Witten, 2008

= A, be the set of all Wiki articles that link to e,

= A, be the set of all Wiki articles that link to e,

= Wis the set of all articles in Wikipedia
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Semantic relatedness Milne and Witten, 2008

= | et E be the set of contextual entities

" Let m be a query mention and e be an its
candidate

T ocrpden(e.e')
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SR(e) =



JVN TDT1 System

" I[mproving the system of (Milne and Witten,
2008)

* Two features: Prior probability and Semantic
relatedness

* Training a classifier using Bagged C4.5 with two these
features on 500 articles randomly chosen from Wiki

* Tuning parameters using other 100 articles randomly
chosen from Wiki

= Exploiting coreference relations among mentions



Linking Algorithm

query (m, d) | apply the trained classifier
to identify e,

M’ is the coreferent set
of m (**)

l

apply the trained
classifier to identify €i0p

SCOre (y,,)>=0

‘ map m to e, ‘
A

True

SCOre (&,,)>=9

(*) eyp is the candidate having the False
. : ¢
highest score among candidates of m ‘ map m to NIL ‘

(**) Bontcheva et al., 2002




Experiments

Feature All NIL Non-NIL
P 75.3% 87.8% 62.8%
P+SR 82.5% 95.0% 69.9%

TABLE 1 - The MAA overall results TAC-
KBP2011 dataset using coreference

Feature All NIL Non-NIL
P 72.7% 85.0% 61.5%
P+SR 79.5% 91.3% 68.4%

TABLE 2 - The B-Cubed+ F1 overall results TAC-

KBP2011 dataset using coreference




Experiments

Feature All NIL Non-NIL
P 68.3% 90.6% 46.0%
P+5SR 72.7% 96.6% 48.7%

TABLE 3 - The MAA overall results TAC-
KBP2011 dataset not using coreference

Feature All NIL Non-NIL
P 65.5% 87.6% 44 99,
P+SR 69.6% 093.0% 47.3%

TABLE 4 - The B-Cubed+ F1 overall results TAC-
KBP2011 dataset not using coreference



Experiments

 Query MAA B-Cubedt F1
All (2.226) 67.7% 58.6%
NIL (1.049) 84.9% 71.0%
Non-NIL (1.177) | 52.4% 49.8%

TABLE 6 - The MAA and B-Cubed+ F1 overall
results TAC-KBP2012 dataset using coreference



JVN_TDT2 System

= Heuristics
= VVSM for entity linking

= Experiments



Heuristics

= Heuristic 1:

Among candidate entities of mention
m, the ones whose title-hints occur
around m in a context window are
chosen.

= Title-hints of an entity are extracted from its
title and redirecting titles



Title-hint instances
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Example 1

A state of emergency
has been declared in
the US state of Georgia~
after two people died

in storms, a day after a
tornado hit the city of
Atlanta.

Ad

title-hint
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o %K e This atticle Is about the Eurasian countny. Forthe US state, see Georgiz (U5, state). For other uses, see Geongiz (disambiguation).
G Lree Encyclopedia
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= Contents
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= Danate to Wikipedia Republic (1918-1921), which was terminated by the Red Army invasion of Georgia. Georgia
= Help became part of the Soviet Union in 1522
toolbox After regaining its independence in 1921, the early post-Soviet years were marked by civl
= YWhat links here unrest and economic crisis. Georgia began to gradually stabilize in 1995, and achieved more
= Related changes effective functioning of state institutions following a bloodless change of power in the so-called
= Upload file Rose Revolution of 200319 However, Georgia continues to suffer from the unresolved
= Special pages secessionist conflicts in Abkhazia and South Ossetia. Relations with Russia remain tense
¥ Erintablavarsion over these issues as well as Georgia's aspiration of NATO membership.®! In August 2008,
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Example 2

/3 John McCarthy {ambassador) - Wikipedia, the free encyclopedia - Microsoft Internet Explorer

Flle Edit Wiew Fawarites Tools Help

Back - = - @D ) | Qysearch  [GeFavorites G Media @l EA-S w -5 8D

Address [&] hitp: fon.wikipedia. orgiuikifJohn_McCarthy_{ambassador)
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In 1955 the
computer _ <~
scientist John
McCarthy, who
has died aged 84,
coined the term
artificial
intelligence, or Al.

-

article discussion editthis page | | history

i
g
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Frorm Wikipedia, the free encyclopedia

/% John McCarthy (computer scientist) - Wikipedia, the free encyclopedia - Microsoft Internet Explorer
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WIKIPEDIA

John McCarthy (born September 4, 1927 in Boston, Massachusetts), is an American

Inte/s The Free Encyclopedia computer scientist and cognitive scientist who received the Turing Award in 1971 for his
: Acb navigation major contributions to the field of Artificial Intelligence (Al). He was responsible for the
=R " Main page coining of the term "Arificial Intelligence” in his 1955 proposal for the 1956 Dartrnouth
= cof GContents Conference and is the inventor of the Lisp programming language
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John McCarthy st & summit in 2008

Jehn McCarthy

: Born September 4,1927 (age 81)
Frif interaction BiEunneniesding Buoston, Massachusetts, US4
7 External links 5
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= Help and Ida Glatt McCarthy. The family was forced to move frequently during the depression, Princeton Univ&mi{; <
- until MeCarthy's father found wark as an organizer for the Amalgamated Clothing Workers Almamater  Caffornia Insttute of Tachnology
- in Los Angeles, California. McCarthy showed an early aptitude for mathematics; in his .
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Heuristics

= Heuristic 2

if m is a title-hint of an already identified
entity around it, the chosen candidates
are the ones that have outlinks to the
identified entity or this identified entity
has outlinks to these candidates.



Example 3

ATLANTA — The political
movement that spread
nationally in opposition to
corporate bailouts and President
Barack Obama's health care
overhaul cannot seem to find a
unified voice on Georgia's
proposed constitutional
amendment on charter schools.

Atlanta

From Wikipedia, the free encyclopedia

This arficle is about the cily in the U.5. stafe
(disambiguation).

most populous city in the U 5. state of
Georgia, with a 2010 population of 420,003."
Atlanta is the cultural and economic center of

Georgia (U.S. state)

From Wikipedia, the free encyclopedia

"State of Georgia"” redirects here. For TV senes, see State of Georgia (T
(country). For other uses, see Georgia (disambiguation).

United States. It was established in 1732, the last of the ariginal Thirteen
Colonies.™ Named after King George Il of Great Britain, ! Georgia was the
fourth state to ratify the United States Constitution, on January 2, 1788 1t
declared its secession from the Union on January 21, 1861, and was one of
the original seven Confederate states.® It was the last state to be restored
to the Union, on July 15, 1870."! Georgia is the 24th most extensive and
the 9th most populous of the 50 United States. From 2007 to 2008, 14 of
Georgia's counties ranked among the nation's 100 fastest-growing, second
only to Texas I’ Georgia is known as the Peach State and the Empire State
of the South.®! Atlanta is the state's capital and its most populous city.
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Example 4

Under PienciaWrship

at the Daily News, the
investigative team has won
numerous awards for its
work, most notably for its
exhaustive series "9/11
Money Trough," which
examined how the $21.4
billion the federal
government gave New York
to recover from the Sept.
11 attacks was misspent
and mismanaged.

"Daily News (New York)

From Wikipedia, the free encyclopedia

This article needs additional citations for

= verification. Please help improve this article
@ by adding citations to reliable sources.
Unsourced matenial may be challenged and

removed. [January 2011)

The Daily News of MNew York City Daily News
is the fourth most widely o e

circulated daily newspaper in the DAI I Ii EIPJE: b b S
= [2]
United States. T’MMH ) 1@

New York City =

"WYC" and "New York, New York” redirect here. For other uses, see NYC (disambiguation} and New York, New York
(disambiguation)

This article is about the city. For other uses, see New York Cify (disambiguation)

New York is the most populous city in the United States!"™ and the center of

the Mew York Metropolitan Area, one of the most populous metropolitan areas Newitork
in the world """ The city is referred to as Mew York City or The City of — City —
New York!"* to distinguish it from the State of Mew York, of which it is a The City of New York

part.'"®! A global power city,!"®! New York exerts a significant impact upon
commerce, finance, media. art. fashion. research, technology. education, and
entertainment. The home of the United Nations Headquarters '™ New York is
an important center for |ntemat|una| |:I|p||:|mac3('”B and has been described as
the cultural capital of the world."

Located on one of the world's largest natural harbors %! New York City
consists of five boroughs, sach of which is a state county 2" The five
boroughs—The Bronx, Brooklyn, Manhattan, Queens, and Staten Island—were
consolidated into a single city in 1898.1722%! With a Census-estimated 2011
population of 8.244 910 distributed over a land area of just 305 square miles
(790 kmz}‘{ze'ize-'{z.Y MNew York is the most densely populated major city in the
United States [#5! As many as 800 languages are spoken in Mew Yaork, making
it the most linguistically diverse city in the world % The New York City
Metropolitan Area’s population is the United States’ largest. with 18.9 million

people distributed over 6. 720 square miles (17,400 kmz)‘[an 21 and is also part

From Wikipedia, the free encyclopedia Coordinates: (g 40°38'51"N 73°56"18°W
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Heuristics

= Heuristic 3

m, is the query mention. m; and m, are
coreferent. Assume m, was linked to e, and
occurs before m,. m, also is linked to e;.

= Two criteria:

* m, occurs before any other its coreferent mentions
and is the longest, or

* m, occurs before any other its coreferent mentions
and is the main alias of e,



Example 5

Stanford University has acquired historic recordings of
spiritual leaders the Dalai Lama and Jiddu
Krishnamurti, author Joseph Campbell and thousands
of other intellectual figures, the university announced
Monday.

Stanford bought the 6,000-hour collection from New
Dimensions Broadcasting Media Network, which airs
interviews on public and community radio stations.
The collection also includes recordings of Buckminster
Fuller, Timothy Leary, Deepak Chopra, Bill Moyers,
Alice Walker, Maya Angelou and about 3,000 others.
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Linking Algorithm overview

= Pre-processing

= Rule-based NE recognition

= Rule-based coreference resolution

= Hybrid statistical and rule-based incremental
algorithm

e Step 1: Applying heuristics

e Step 2: For remaining ambiguous names match their
feature vector with those of their Wikipedia candidate
entities



VSM for Entity Linking

Text containing

. . Wikipedia article
ambiguous mentions

eAll mentions e Entity page titles -

B

eAll words in the e Redirecting page titles | Lo

window text centred —— | Fs

e Category labels o=

around the ambiguous TE-IDF a .
mention and its vector e Hyperlink labels
coreferent ones similarity

e Article titles of entities
that have already been
identified

29



Experiments

Query MAA B-Cubed+ F1
All (2.250) 75.8% 72.8%

NIL (1.126) 93.7% 90.4%
Non-NIL (1.124) | 57.8% 56%

TABLE 7 - The MAA and B-Cubed+ F1 overall
results of JVN TDT2 on TAC-KBP2011 dataset

Query MAA B-Cubed+ F1
All (2.226) 57.1% 47%

NIL (1.049) 75.7% 60.9%
Non-NIL (1.177) | 40.5% 37.5%

TABLE 8 - The MAA and B-Cubed+ F1 overall
results of JVN TDT2 on TAC-KBP2012 dataset



Conclusion

= We presented two methods.

* The first one applied a learning model and exploited
coreference relations among mentions to perform entity
linking

* The second one combined heuristics with a statistical

model and performed entity linking in a incremental
algorithms

= Experiment results showed that coreference relations
among mentions significantly contribute to the
performance of entity linking systems and

= And the proposed heuristics are potential for
improving the performance of entity linking systems.



Thank you
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