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Goal of KBP

General Goal

a

Promote research in discovering facts about entities to create
and expand a knowledge source automatically

What's New in 2011

Q

a

Support multi-lingual information fusion — a new Cross-lingual
Entity Linking task

Capture temporal information — a new Temporal Slot Filling
task

Added clustering of entity mentions without Knowledge Base
entries into the Entity Linking task, and developed a new
scoring metric incorporating NIL clustering

Made systematic corrections to the slot filling guidelines and
data annotation

Defined a new task, Cross-lingual Slot Filling, and prepared its
annotation guideline
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Steve Jobs, Apple founder, dies

Jctober 05, 2011 | By Brandon Griggs, CHM Share | [C Twitter || Email

raRecommend [ 153,356 people recommend this.

Steve Jobs, the visionary in the black turtleneck who
zo-founded Apple in a Silicon Valley garage, built it
nto the world's leading tech company and led a
maobile-computing revolution with wildly popular
dJevices such as the iPhone, died Wednesday. He
vas o6.

The hard-driving executive pioneered the concept of
the personal computer and of navigating them by
zlicking onscreen images with a mouse. In more
recent years, he introduced the iPod portable music
player, the iPhone and the iPad tablet — all of which
thanged how we consume content in the digital age.

Reference KB

Steve Jobs

Jobs holding a white iPhone 4 at Werldwide
Developers Conference 2010

Born

Lied

Stewen Paul Jobs
February 24, 19550112
San Francisco, California, U512

October 5, 2011 (aged 56)/¢
Palo Alto, California, U.S.

Nationality American

Liccupation Co-founder, Chairman and CEQ,

Years
active

Apple Inc., CEQ, Pixar, Co-founder
and CEQ, NeXT Inc.

4874201




‘ Overview of KBP Tasks
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KBP2011 Participants

65 teams registered for KBP 2011 (not including the RTE-

KBP Pilot task), 35 teams submitted results
Each team can submit up to 3 submissions

Task Entity Linking Slot Filling
Participants’Y ear Mono-lingua Cross- Regular | Surprise Temporal
Regular | Optional ngua Full | Diagnostic
#Teams 2009 13 - - 8 - - -
2010 16 7 - 15 S - -
2011 22 8 11 14 - S 4
#Submissions | 2009 35 - - 16 - - -
2010 46 20 - 31 6 - -
2011 53 15 27 31 - 11 7




I: Mono-lingual Entity Linking




Entity Linking: Create Wiki Entry?

§
) . Aoy
Shocking Jtruths revealed after Emmy win
August 29, 2010 | ¥ p

Article  Discussion

James A. Parsons

k:n encyclopedia

James Parsons, see James Farsons (disambiguatior

James A. Parsons (b. ca. 1868 Steuben County, New York - March 4, 1945 Albar

Main pagd

for lead actor | Contents
Interesting, or just O Featured content Life
decide. Current events

_ Random article He was admitted to the bar of Nebraska in 1890, and maved back to MNew York in 1
For example: "I'm a big readel
almanacs. or | was. and | like lists = Interaction In 1911, he was appointed Fourth Deputy Attorney General by Thomas Carmody, &
—oh, | sound a bit OCD, don't 17" About Wikipedia =

Community portal
Recent changes
Contact Wikipedia
Donate to Wikipedia

Jim Parsons

"The nerd will dance out," he says,
when he mixes his character's
"genius” thing with the writers'

words. Help
And when he was very young. he A x T-
played the kola kola bird in Rudyard Kipling's "The Elephant's Child," donning a pair of yellow tights IKIPEDIA
The Free Encyclopedia
< Id="ELO00304">
query I - Main page

Contents
Featured content

<name>Jim Parsons</name>

WIKIPEDIA
The Free Encyclopedia Current events

<docid>eng-NG-31-100578- = reremene
11879229</docid> e EbeJitﬁﬂﬁedia
. eve?;Sg Community portal

</q uery> | ws Recent changes

About Wikipedia Egﬂq(tigun Jklﬁ]ﬁé\iﬂmm 196U to
Community portal Parsons was a federal judge on the United States District Court for the Morther
. . Recent changes vacated by Philip L. Sullivan. He was confirmed by the United States Senate o
- Contact Wikipedia He assumed senior status on August 30, 1981. Parsons's senvice was termina
= Query type: p GPE g t 20 1
uer e ersons’ S’ Or anlza’ Ions Donate to Wikipedia called The Benchwarmers that was very critical about Parsons. Goulden claim
Help claimed that Parsons had sat on the bench while drunk and an overwhelming r
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Entity Linking Scoring Metric: B-cubed+

L(e) and C(€): the category and the cluster of an item €
S (e) and Gl (e) : the system and gold-standard KB identifier for

an item €
The correctness of the relation between € and €' in the
distribution:
Gle.e) - {1iff L(e)=L(e)AC(e)=C(e)AGI(e)=9(e)=Gl(e) =9 (e
Ootherwise

Pr ecision B — Cubed+ = Avg [ AVO, ¢ o_c(e)[G (& €)]]

Recall B—Cubed+ = Avg,[AVO,., ¢« [G(& €)]]



What’s New and What Works

S
Source
Collection

Statistical Name Variant

, Query Expansion . Collaborative EXp%nSIOP (N}JSChlme.)
: ' Clustering o “CCP”vs. “Communist
' (Wiki hyperlink | |Sourcedoc | |Statistical Party of China”
: Coreference | [Model y " T
| [mining Resolution o “MINDEF” vs. “Ministry of
S ETETrrrrrr i —— Mention Defence”
Collaborat : :
T T l ------------- / 2 ADOraors New Ranking Algorithms

KB Node Candidate Generation
[ Document Semantic Analysis ]

Query Classification

I __________________________________________ , o DMIR_INESCID, CUNY,
: KB Node Candidate Ranking MSRA

[ unsupervised | (gupervised Graph .
| similarity || esification . w Go Beyond Single Query
| computation and Single KB Entry

""""""""""""""""""""""""""""""""""" o Wikification (UIUC),

o e.g. ListNet (CUNY),
Random Forests
(THUNLP,DMIR_INESCID)

'( Hierarchica NIL Clustering ( Graph- |( Coref | Collaborative ranking
agglomerative | | Name Match | |_based : (CUNY), Link all entities

! — e B = 5 i and inference (MS_MLI,

| opic ink to larger ysemy an |

' [ Modeling ] [ and map down ] [ synonymy ] CMCRC)




Typical Ranking Features

Feature Category Feature Description
Name Spelling match | Exact string match, acronym match, alias match, string matching...
KB link mining | Name pairs mined from KB text redirect and disambiguation pages
Name Gazetteer | Organization and geo-political entity abbreviation gazetteers
Docume | Lexical Wordsin KB facts, KB text, query name, query text.
gﬂl‘f ace Tf.idf of words and ngrams
Position Query name appears early in KB text
Genre Genre of the query text (newswire, blog, ...)
Local Context Lexical and part-of-speech tags of context words
Entity Type Query entity type, subtype
Context | Relation Entities co-occurred, attributes/rel ations/events with the query
Coreference Coreference links between the source document and the KB text
Profile Slot fills of the query, KB attributes
Concept Ontology extracted from KB text
Topic Topics (identity and lexical similarity) for the query text and KB text
KB Link Mining Attributes extracted from hyperlink graphs of the KB text
Popularity | Web Top KB text ranked by search engine and its length
Frequency Frequency in KB texts




Top MLEL System Performance (Regular Task)

B-cubed+ F-Measure
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MLEL NIL Clustering Performance

1.00 = «Simple methods work reasonably well
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Progress of Top MLEL Systems

1.00 ambiguity = % of name
- I 2010 systems on 2010 data strings which refer to
0.95 - [ 2011 systems on 2010 data more than one cluster
B 2011 systems on 2011 data
0.90 - 2010: 5.7% vs.
%) 2011: 12.1%
3 085
b
e 10/80=
g ]
;% 0.75 -
3 _
S 0.70-
E -
0.65 -
0.60 -

LCC NUSchime Stanford_UBC  CUNY CMCRC  HLT-COE Human




IT: Cross-lingual Entity Linking




‘ Cross-lingual Entity Lmklng

‘)) Ang Lee

<query id="SF114">
<name>Z‘Zi</name>
<docid>XIN20030616.0130.0053</docid>
</query>

& - @ Ui EEEE Ang Les, 2009
Parent. L| Sh eng Chinese name ZEZT [Traditionz)
g, SEELSSE, HEIREITERE, ET8ERAE, RFEAH. TREhRMiEas_ e e 0 Choeny
T, BEEEHT SRR if%—'rtﬁ%]—a%éﬂfﬁ\ﬁa$glnﬂa“’%@ﬁyJLE BT e ey
j‘(%#ﬁtgﬁﬁx E*xﬁ%gﬂ%ﬁt » JET ._.#_ = x% Z% { A._L =] x% Zij(% 3' ﬂ fl)'l'dltaﬂﬁ Chaochou, Pingtung, Taiwan)
T’?ft E’] i Years active 1942 — present
Residence: Hua Lian Spouse(s)  Jane Lin (1983-)

O, (FEdER E) PRI EEF SRR —EENF . T F R EEEES T e ok iiﬁ;ﬁ:.}g}
B, EErEETHIEE, £3 88, XFE TAlsE, BFhNEs-RTEEE -8, 5— o
HrES B Sk .

RGBT Attended-School: NYU

T iomeE i EERIE A FTFEATEREREE IS4, BT ey =2 B HE

teET, SISl . TEMNETHER T FIEAFHESTEEELT, TS EFRHEE

AfH -




General CLEL System Architecture

________________________________________________

Chinese Queries

i i ———
| Chinese Chinese Chinese
Name Document \ KB

Name Machine Chinese Mono-lingua
Trandation Trandation Entity Linking

l

English English Exploit
Name Document —| Cross-lingual
KB Links

English Mono-lingual English
Entity Linking Queries
Cross-lingual
NIL Clustering




B-cubed+ F-Measure

From Mono-lingual to Cross-lingual

Difficulty Task | All | NIL | Non-
1.0 = NIL
T Ambiguity | Mono- | 129 | 5.7 | 9.3%
. lingual | % | %
-h—_————_
0.3 = ® Cross- | 209|140 | 28.6
] 'H.>_.;—~=~""“4 lingual | % | % %
0.7 1‘""\
0.6 - B -
0.5 - -s_
0.4 = Oél
0.3 -
5 I —®&— Mono-lingual Queries
i —®— Cross-lingual Queries
0.1 =

0.0 X+ r r r5r r tr 1 v 75 1



CLEL Knowledge Categorization

62%

“faT{f1” (He Uncle) refers to
“an 81-years old man” or “He Yingjie”

5.9%

1 4'%! News reporter

2 1!‘.}10 “Xiaoping Zhang”,
i Ancient people
1_8% “Bao Zheng”

AR R
(Fenghua Chinese School)”

7.6%

[ |Information networks
B Document-level context
| |Discourse reasoning
B Background knowledge:
I o-clue entities
I NIL singletons 4 7%

I Popularity-dominant entities SR R

B Name spelling (Lech Aleksander Kaczynsk) vs.

| Surface context 1.7% 12% FEZHTRLR. Rekd gt
I Entity type (Jaroslaw Aleksander Kaczynski)

1.1%




Person Name Translation Challenges

Name Transliteration + Global Validation: 34%

755 i (Klaus), =& (Moco)
Lk 2%z #] (Beazley), FZHE (Pierre)...

Name Pair Mining
and Matching

(common foreignza%

names
5 D47 (1sabella), #7i%(Snow),
#H (Lincoln), I 24 (Adams)...

Pronounciation vs.

Meaning confusion

$i& (Lasso vs. Cable)
3% it (He Uncle)

3% #¥ (Weimar vs. Weima)
1.%%Chinese Name vs.

1.5% ' i
1 S%)XFOI’GIQH Name confusion

‘\ #t#% (Hun Sen vs. Hussein)
Chinese Names (Pinyin) 570,
+ HJT (Wang Qijiang), =M%(Wu Peng), ... ¢ F3E (Faye Wong)




CLEL NI

B-cubed F-Measure

1.00 -
0.98 -
0.96 —
0.94 —
0.92 —
0.90 —
0.88 —
0.86 —
0.84 —

0.82

A

Mone-lingual
Cross-lingual

0.80

. Clustering Performance




Cross-lingual NIL Clustering

One-to-Many Clustering
o Li Na, Wallace, ...

Topic Modeling Errors

o The same name (32 # /i/Molish), the same topic (life
length/death analysis), different entities

Require temporal employment tracking

o ARIBETEHREE i F = (Gauss, the chairman of the
Intelligence Committee) =3& [E H Ju &4k J5) R = i (The U.S. CIA
director Gauss)



I11: Regular Slot Filling




Regular Slot Filling

<query id="SF114">

<name>Jim Parsons</name>
<docid>eng-WL-11-174592-12943233</docid

<enttype>PER</enttype>
<nodeid>E0300113</nodeid>

<ignore>per.date_of birth
per.age per:.country of birth
per:.city _of birth</ignore>
</query>

Jim Parsons, 2 sraduznSchoeoliAttended:University of:Housten:r and Dance,

T =
L g E alnas I Lead AC d
e T o i i e — 2 Bl T o
Comedv Series Y. I'ne Big Bang Theo!

Born

Occupation

Years active

Jim Parsons

Parsons in 2008

James Joseph Parsons
March 24, 1973 (age 37)
Houston, Texas, U.S.

Actor

2000—present




Attribute Distribution in Regular Slot Filling

ORG dlot values PER dlot values PER dlot values
top_members, employees 118 (12%) | title 201 (21%) | country of death | 1 (0%)
alternate names 98 (10%) | employee of 71 (7%) date of birth 3 (0%)
subsidiaries 32 (3%) alternate_names 46 (4%) date of death 4 (0%)
country of headquarters 22 (2%) member _of 47 (4%) city_of death 1 (0%)
org:parents 24 (2%) countries_of residence | 20 (2%) city_of birth 6 (0%)
member_of 11 (1%) origin 23 (2%) country_of _birth | 3 (0%)
shareholders 18 (1%) charges 15 (1%) other_family 6 (0%)
stateorprovince of headquarters | 17 (1%) children 17 (1%) parents 3 (0%)
city of headquarters 19 (1%) cities of residence 17 (1%) religion 5 (0%)
website 14 (1%) age 16 (1%) siblings 6 (0%)
political,religious_affiliation 2 (0%) schools_attended 16 (1%) Spouse 8 (0%)
dissolved 1 (0%) stateorprovinces of 11 (1%) stateorprovince o | 1 (0%)

residence f_birth
members 8 (0%) cause of death 3 (0%)
number_of employees,members | 6 (0%)
founded 6 (0%)
founded by 7(0%)




Regular Slot Filling Scoring Metric

Each response is rated as correct, inexact, redundant, or
wrong (credit only given for correct responses)

o Redundancy: (1) response vs. KB; (2) among responses: build
equivalence class, credit only for one member of each class

Correct = # (non-NIL system output slots judged correct)
System = # (non-NIL system output slots)

Reference =
# (single-valued slots with a correct non-NIL response) +
# (equivalence classes for all list-valued slots)

Standard Precision, Recall, F-measure



Regular Slot Filling Systems

0.40

0.3 the ‘competition’ was stronger last year:

_— . [slots filled | distinct fills
2010 623 1057

0:2 2011 498 953

0.20

F-Measure

0.15

0.10

0.05




Performance without Document Validation

F-Measure

040 =

0.35 —

0.30 =

0.25 =

0.20 —

0.15 =

0.10 =

0.05 -

0.00

—i— Without Document Validation
—&— With Document Validation
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Many Sources ot Error
0.3

0.25 -

Analysis of 2010 slots not correctly filled by any system (B. Min)

0.15 -

01 -




IV: Temporal Slot Filling




Temporal Slot Filling Task

Many entity attributes such as a person'’s title and employer, and
spouse change over time

So we added a new task which requires that fills for selected slots be
accompanied by time information. These time intensive slots are:

per:spouse
per:title

per.employee_of

per-member_of

per:cities_of residence
per:stateorprovinces_of residence
per.countries_of residence
org:top_employees/members

For the regular temporal task, slot fills and
temporal information must be gathered across
the entire corpus

For the diagnostic temporal slot filling task, the system is given a
correct slot fill and must extract the time information for that slot fill
from a single document



Temporal Representation

Challenges:
want to be consistent with ‘data base’ approach of KBP
accommodate incomplete information
accommodate different granularities

Solution:

express constraints on start and end times for slot value

4-tuple <t, t,, t, t,>: t <teoi <L ts <teng <14
Document text (2001-01-01) T1 T2 T3 T4
Chairman Smith -infinite 20010101 20010101 +infinite
Smith, who has been chairman -infinite 19990101 20010101 +infinite

for two years

Smith, who was named chairman 19990101 19990101 19990101 +infinite
two years ago

Smith, who resigned last October -infinite 20001001 20001001 20001031

Smith served as chairman for 7 19840101 19841231 19910101 19911231
years before leaving in 1991

Smith was named chairman in 19800101 19801231 19800101 +infinite
1980



Temporal Evaluation Metric

New Evaluation Metric

o Let<t, t,, t;, t,> be system output,
<d;, 95, 93, 9,> be gold standard

1 C
Q(S)—ZZ c+|t — 0 |

o An error of ¢ time units produces a 0.5 score
scores produced with ¢ = 1 year

o Each element in tuple is scored independently

o For temporal SF task, a correct slot fill with temporal
information t gets credit Q(S) (instead of 1)



%[ Regular Slot Filling ] ﬁurce CoIIectiﬁ
[ | Document Retrieval

Relevant Documents

| NameTagging | [ TIMEX/TimeML |

("Coreference Resolution | [ Dependency Parsing |

. 1________________________________'

General Temporal
SE System
Architecture

] Document
Level

[ Sentence Retrieval ] Sentence/Passage
< TimeRichRelevant Sentences >
v

T T . Time Expression
raining Ly i ' Level
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Diagnostic System Performance

et~ Baselines:
0.68 - Using explicit time in sentence,
i else document creation time:
0.66 - 1.5% lower than CUNY system
0.64 - Using document
i creation time Using infinity for each
0.62 - tuple element
2 .
=
) 0.60 -
@
m =
= (058 -
L .
0.56 -
0.54 -
0.52 -
— 0.50 -

CUNY_BLEMNDER |IRG Stanford USFD DCT-WITHIN SENT-W THIN SENT-NONE



But don’t get too depressed yet...

Distant supervision data

Spouse

Title

KBP 2011 training data

Spouse

. Title

Spouse 10196 2463 716 1705 182 5130
Title 14983 2229 501 7989 275 3989
Employee 17315 3888 965 5833 403 6226
Residence 4168 930 240 727 18 2253
Residence Employee

xxxxx

RRRRR

O Start
B End

./ 0 Holds
|0 Range
o None

HHHHH

End Holds Range Others

Spouse 28 10 3 0

Title 461 69 42 318 2 30

Employee 592 111 67 272 6 146

Residence 91 2 9 79 0 1
Residence

Employee

O Start
B End

Ed [ Holds
11%|

0O Range
B Others




‘ Full System Performance: More Encouraging Results

0.28 -

0.26 - _
0.24 . Baselines:
0.22 CUNY Regular SF +
0.20 Using explicit time in sentence,
' else document creation time:
" 0.18 5.3% lower than CUNY system
S 0.16
@
o 0.14
=
L Hule CUNY Regular SF
0.10 +Using document
0.08 creation time
0.06
0.04
0.02
0.00 L 1
Qe o g0 G?\Nﬁ"r’f*ﬂ e
Gﬂﬂ\{”’ ¢+ 5?#%\{{




Impact ot Regular SF on full TSF

F-Measure

0.40 -
0.38 -
0.36 -
0.34 -
0.32 -
0.30 -
0.28 -
0.26 -
0.24 -
0.22 -
0.20 -
0.18 -
0.16 -
0.14 -
0.12 -
0.10 -
0.08 -
0.06 —
0.04 -
0.02 -

I Regular Slot Filling
[ 1 Full Temporal Slot Filling

0.00 -

CUNY_BLENDER

UNED Stanford USFD




TSF Techniques

What Works (Artiles et al., 2011; Li et al., 2011)

o Enhance distant supervision through rich annotation, feature
reduction and semi-supervised re-labeling

o Combining flat approach and structured approach

o Dynamically set time reference for text segment followed by
a time expression

Remaining Challenges

o Implicit and wide context

o Co-reference resolution errors

o Temporal reasoning is needed for further improvement
o Long-tail distribution of patterns



Assessment and Prospects for 2012

Mono-lingual Entity Linking
o Approaches are converging

o System performance on the basic task has continued to improve
the best systems are approaching human performance

o NIL clustering successful
most cases in this year's evaluation could be handled by string matching alone

o Is this task worth repeating?
more challenging cases for NIL clustering? extend to other genres?
o Extend to Entity and Attribute Search?

Cross-lingual Entity Linking
o Overall performance only slightly lower than for the mono-lingual task
o Person names and NIL clustering particularly challenging
o New genres (web data, ...)? New foreign languages (Arabic, ...)?

o Need another year for task to mature; may want to
Provide more resources for Person name translation
Provide more training data for NIL clustering



Assessment and Prospects For 2012

Slot Filling
o Seems hard to push above F =0.30

low scores discourage publication
o High entry cost for competitive performance

needs good NE, good coref, good syntactic analysis, ...

makes it harder to evaluate more exotic approaches

failures scattered across modules =» must improve each module (expensive)
o What might help?

fewer slots? richer annotation of training data? sharing more resources?

focus on answer/passage validation? separate extraction and inference?
Temporal Slot filling
o very challenging — 2011 pilot helped to understand problems

need to select representative queries and documents

can we reduce burden of evaluation?

Cross-lingual slot filling — a possibility for 2012
o ldeal for participants who think regular slot filling is too easy
o Pilot specifications and annotation done this year
o Will need to:
Design diagnostic tasks

Provide intermediate resources including name translation, answer validation,
ete:



Thank you and Join KBP2012!




