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What is a role?

“‘the position or purpose that someone or something has in a situation, organization, society, or relationship”’

e Aroleis a position
e Anything (in particular named entities) can take over a role

A role is not a named entity, refers to a named entity!

ROLE PERSON LOCATION

The Pope asked Michelangelo, when the Sistine Chapel ceiling will be ready.

Refers to

Julius Il
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What is a role?

“‘the position or purpose that someone or something has in a situation, organization, society, or relationship”’

e Aroleis a position
e Anything (in particular named entities) can take over a role

A role is not a named entity, refers to a named entity!
ROLE PERSON LOCATION

The Pope asked Michelangelo, when the Sistine Chapel ceiling will be ready.

Categories:

e Permanent roles (e.g. human, mother, ...)
e Temporal restricted roles (e.g. CEO of a company, Pope, ...)

' Cambridge dictionary .
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How to deal with Temporal Roles in text?

Temporal
Contextualization

[1] M. Koutraki, F. Bakhshandegan-Moghaddam, H. Sack, Temporal Role Annotation for Named Entities,
SEMANTICS 2018 (Session 5.2)
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Temporal Contextualization and Disambiguation using KGs

“Leibniz wrote to the Master of the Mint about Bernoulli’s book Ars Conjectandi.”
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Temporal Contextualization and Disambiguation using KGs

“Leibniz wrote to the Master of the Mint about Bernoulli’s book Ars Conjectandi.”

4

dbr:Gottfried_Wilhelm_Leibniz
dbo:birthDate

01.07.1646

dbo:deathDate

14.11.1716
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Temporal Contextualization and Disambiguation using KGs

4

dbr:Gottfried_Wilhelm_Leibniz
dbo:birthDate

01.07.1646

dbo:deathDate

14.11.1716
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“Leibniz wrote to the Master of the Mint about Bernoulli’s book Ars Conjectandi.” }

hd

dbr:Ars_Conjectandi

| dbp:annee

2
Dépecia
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“Leibniz wrote to the Master of the Mint about Bernoulli’s book Ars Conjectandi.”

4 w hd

dbr:Gottfried_Wilhelm_Leibniz [—— wd:Q7969143 / wd:Q6785312 [Warden of the Mint] dbr:Ars_Conjectandi
dbo:birthDate
dbp:annee
01 07 1646 dbr:William_Blount (1509-1534)
U dbr:Marten_Bowes (1543-1544)
dbr:John_York_(Master_of_the_Mint) (1547-1553)
dbo:deathDate db Sir | N (1700 1727) ‘Qgp
r:Sir_lIsaac_Newton =
14.11.1716 IR Dipadia
L EER  gbr-Richard_Arundell_(MP) (1737-1745)
& i (CLHUGLIGEGIE  dbr:William_Chetwynd,_3rd_Viscount_Chetwynd (1745-1769)
(] dbr:Charles Cadogan, 1st Earl Cadogan (1769-1784)

dbr:Thomas_Howard,_3rd_Earl_of_Effingham (1784-1789)
dbr:Philip_Stanhope,_5th_Earl_of_Chesterfield (1789-1790)

WIKIDATA
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Temporal Contextualization and Disambiguation using KGs

“Leibniz wrote to the Master of the Mint about Bernoulli’s book Ars Conjectandi.”

4 w . 4 hd

dbr:Gottfried_Wilhelm_Leibniz [ wd:Q7969143 / wd:Q6785312 [Warden of the Mint] dbr:Ars_Conjectandi
. Niklaus
dbo:birthDate (1623-1708)
T dbp:annee
01 07 1646 dbr:William_Blount (1509-1534) [ T T
dbr:Marten_Bowes (1543-1544) Jakob I. Nikolaus Johann
dbr:John_York_(Master_of_the_Mint) (1547-1553) Rkl (1662-1716) (1667-1748)
|
dbo:deathDate ) [ [ ]
dbr:Sir_lsaac_Newton (1700-1 Niaust. | [Wictausi] [~ Daniel donann L. 3
14.11.1716 = - (1887-1759) (1695-1728) (1700-1782) (1710-1790) DBpedvia
oﬁ’ wdt:P39 dbr:Richard_Arundell_(MP) (1737-1745) [ T l T 1
= ICLCHUGLIGEGIE  dbr:William_Chetwynd,_3rd_Viscount_Chetwynd (1 R IEE Gl Danlel I, Nikolaus IIl. Jakab I,
=] dbr:Charles Cadogan, 1st Earl Cadogan (1769-1784) Rliisstiyl (1751-1834) (1754-1841) (1759-1789)
dbr:Thomas_Howard,_3rd_Earl_of_Effingham (1784 [ 0 } ] [—I—l
dbr:Philip_Stanhope,_5th_Earl_of_Chesterfield (178 Emanvel1V. Christoph Tihannes Leoahard Leonhard Nikolaus
(1776-1844) (1782-1863) (1785-1869) {1786-1852) (1791-1871) (1793-1876)
Carl Christoph | Carl Johann Eduard August Christoph Theodor
|II |I I (1809-1884) (1835-1906) (1819-1898) (1839-1821) (1837-1909)
WIKIDATA I I | |
Carl CI h Carl Eduard August Leonhard | Elisabeth Hans
(1861-1923) (1868-1937) (1867-1927) (1879-1939) (1873-1935) (1876-1958)
. | | I
f f" Christoph Eva Lucas
W& (1897-1881) (1903-1995) (1907-1976)
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Temporal Contextualization and Disambiguation using KGs

“Leibniz wrote to the Master of the Mint about Bernoulli’s book Ars Conjectandi.”

4 w . 4 hd

dbr:Gottfried_Wilhelm_Leibniz [ wd:Q7969143 / wd:Q6785312 [Warden of the Mint] dbr:Ars_Conjectandi
. Niklaus
dbo:birthDate (1623-1708)
T dbp:annee
01.07. 1646 dbr:William_Blount (1509-1534) I T T
dbr:Marten_Bowes (1543-1544) Jakob 1. Nikolaus Johann
dbr:John_York_(Master_of_the_Mint) (1547-1553) [REEELS) (1662-1716) (1667-1748)
|
dbo:deathDate ) [ | ]
dbr:Sir Isaac Newton (1700-1 Nikolaus I. Nikolaus I Danlel Johann I ,ﬁ,o
14.11.1716 - - (1687-1759) (1695-1728)|  |(1700-1782) (1710-1790) DBvlia
oﬁ’ wdt:P39 dbr:Richard_Arundell_(MP) (1737-1745) [ T l T 1
= ICLCHUGLIGEGIE  dbr:William_Chetwynd,_3rd_Viscount_Chetwynd (1 R IEE Gl Danlel I, Nikolaus IIl. Jakab I,
=] dbr:Charles Cadogan, 1st Earl Cadogan (1769-1784) Rliisstiyl (1751-1834) (1754-1841) (1759-1789)
dbr:Thomas_Howard,_3rd_Earl_of_Effingham (1784 [ 0 } ] [—I—l
dbr:Philip_Stanhope,_5th_Earl_of_Chesterfield (178 Emanvel1V. Christoph Tihannes Leoahard Leonhard Nikolaus
(1776~1844) (1782-1863) (1785-1869)| | (1786~1852) (1791-1871) (1793-1876)
Carl Christoph | Carl Johann Eduard August Christoph Theodor
|II |I I (1809-1884) (1835-1906)| | (1818-1899) (1838-1921) (1837-1908)
WIKIDATA I I | | l_%
Carl CI h Carl Eduard August Leonhard | Elisabeth Hans
(1861-1923) (1868-1937)|  |(1867-1927) (1879-1939) {1873-1935) (1876-1958)
. | | l
f f" Christoph Eva Lucas
W& (1897-1681) (1903-1995) (1907-1976)
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Temporal Contextualization and Disambiguation using KGs

“Leibniz wrote to the Master of the Mint about Bernoulli’s book Ars Conjectandi.”

) 4

4

dbr:Gottfried_Wilhelm_Leibniz
dbo:birthDate

01.07.1646
dbo:deathDate
14.11.1716
wdt:P39
2 . [position held]

M. Koutraki, FIZ Karlsruhe & AIFB, KIT Karlsruhe

w

dbr:William_Blount (1509-1534)

—— wd:Q7969143 / wd:Q6785312 [Warden of the Mint]

wdt:P50 [author]

hd

dbr:Marten_Bowes (1543-1544)

dbr:John_York_(Master_of_the_Mint) (1547-1553)

dbr:Sir_Isaac_Newton (1700-1

dbr:Richard_Arundell_(MP) (1737-1745)

dbr:Ars_Conjectandi

dbr:William_Chetwynd,_3rd_Viscount_Chetwynd (1
dbr:Charles Cadogan, 1st Earl Cadogan (1769-1784)

dbr:Thomas_Howard,_3rd_Earl_of_Effingham (1784

dbr:Philip_Stanhope,_5th_Earl_of_Chesterfield (178

WIKIDATA

‘WIKIPEDIA

‘The Free Encyclopedia

Leibniz-Inst

Niaus ||| || I
(1623-1708)
T WIKIDATA dbp:annee
[ | I
Jakob 1. Nikolaus Johann
(1655-1705) (1662-1716) (1667-1748)
| [ i ]
Nikolaus I. Nikolaus Il Danlel Johann IL ,ﬁ}
(1887-1759) (1695-1728) {1700-1782) (1710-1780) (T}
: DBpedia
[ I I 1
Johann lil, Danlel II. Nikolaus IIl. Jakob Il
(1744-1807) (1751-1834) (1754-1841) (1759-1788)
I t [—Iﬁ
[ | 1
Emanuel IV. Christoph Johannes Leonhard Laonhard Nikolaus
(1776-1844) (1782-1863) (1785-1869) (1786-1852) (1791-1871) (1793-1876)
I I I I I
Carl Chnistoph | Carl Johann Eduard August Christoph Theodor
(1809-1884) (1835-1506) (1819-1899) (1838-1821) (1837-1508)
I I I | ——
Carl C! h Carl Eduard Augus! Leonhard | Elisabeth Hans
(1861-1823) (1868-1937) (1867-1927) (1879-1939) (1873-1935) (1876-1958)
I I I
Christoph Eva Lucas
(1897-1981) (1903-1935) (1907-1976)



Temporal Role Annotation

Goal: Detect and annotate in an automatic way

e temporal roles and
e role phrases in natural language text

. GFIZ Karlsruhe
M. Koutraki, FIZ Karlsruhe & AIFB, KIT Karlsruhe BN et O



Approach - Head Role Annotator

e Automated approach — sequence classification

e The roles are influenced by the preceding and succeeding words in a sentence
e The relation between different words in a sentence has impact in categorization

e Linear-chain CRF model:

N R N N N N N N Factor Graphs
labels 1. Local features
2. Contextual features
3. External features

words

sentence The president of France gave a speech yesterday

‘: FIZ Karlsruhe
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Experimental Setup

e Tested Roles:
e President, Pope, Monarch, CEO

e Ground Truth:

e Manually created dataset

e New York Times corpus

e 200 sentences

e 64% True Positive 36% False Positive
e Automatically generated dataset

e Wikipedia articles Sample #tokens
True Positive 6M
False Positive 1.5M
True Negative 3.3M
¢ FIZKarlsruhe
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Evaluation - Performance

e 5-fold cross validation over the automatically extracted dataset

Method P R F,
Temp Role Dictionary 0.82 | 1 0.9
CRF-based Role 094 0.97 | 0.95
Annotator

e The dictionary filters out the easy negative samples but not the samples with ambiguous surface
forms which may refer to a person name or a role (e.g. Pope )

. c:FIZ Karlsruhe
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Conclusion - Temporal Roles for KGs?

e Roles for entities in knowledge graphs are present for most entity types
e Roles represent pivotal information for an entity
e Roles are in abundance in unstructured textual resources

e Roles are highly sparse in existing KGs

. c:FIZ Karlsruhe
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Thank You!

Code and Data: https://github.com/ISE-AIFB/RoleTagger

Homepage: https://www.fiz-karlsruhe.de/en/forschung/information-service-engineering/staff-ise/dr-maria-koutraki.htmi

Email: maria.koutraki@fiz-karlsruhe.de, maria.koutraki@kit.edu

Twitter account: @mairylOu ’ ?
(©) (&) o ©

G FIZ Karlsruhe

Leibniz-Institut fur Infovmationsinfrastruktur1 8

M. Koutraki, FIZ Karlsruhe & AIFB, KIT Karlsruhe


https://github.com/ISE-AIFB/RoleTagger
https://www.fiz-karlsruhe.de/en/forschung/information-service-engineering/staff-ise/dr-maria-koutraki.html
mailto:maria.koutraki@fiz-karlsruhe.de
mailto:maria.koutraki@kit.edu
https://twitter.com/mairyl0u

Automatically generated GT Creation

/ =
\ Q- ‘4
WIKIPEDIA
The Free Encyclopedia An ChOI’-TeXt ]

True Positive Sample False Positive Sample

. ‘:FIZ Karlsruhe
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Problem Definition - What is a temporal role?

e Roles that specify one or a few particular entities at a specific point in time
e A function which for a given a temporal context returns a named entity (or a
few)!

e Head Role: Identifies the most general variant of a role with potentially high ambiguity
e Role Phrase: Specifies the role with sufficient details for the successful disambiguation.

Head Role
—

The former President of the United States

L J

Role Phrase

. c:FIZ Karlsruhe
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Related Work

e NER

e NER approached are optimized to label surface forms that link to a NE class (PERSON,
ORGANIZATION, PLACE...)

e NED/EL

e Dictionaries and Gazetteers [1]
e Domain dependent
e Manual effort
e Do not scale
e Suffer in terms of recall

[1] Cunningham, H., Maynard, D., Bontcheva, K., Tablan, V., 2002. GATE: A Framework and Graphical Development Environment for Robus tNLP Tools and Applications. ACL’02

G FIZ Karlsruhe
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Approach - Local Features

Take into account only the information from the individual words

id Feature

Example: The president of France gave a speech yesterday

f, W,
f2 POS(Wi) Feature Values for i=1:
f,="The”, f, ="DT", f,="null’, f ="true’, f_="false”, f,="true’, f.="the”
f, | NER(w)
f, | startWithCapital(w) Feature Values for i=2:

f ="president’, f, ="noun”, f_,="null”, f ="false”, f_.="false”, f .="false”, f.="president”’
f fullyinCapital(w,) 1~ Prest 2 un-, 1= null. 1, 5 6 7~ presi

startOfSentence(w,)

f Lemma(w,)

‘: FIZKarlsruhe
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Approach - Contextual Features

Capture the dependencies of a word w, and its surrounding words w.,, w.,

Example: The king in chess is the most important piece

id Feature
fof1q W0 Wigs Wipgs Wiy Feature Values for i=2:
f,="null’, f, ="The’, f, ="in", f, ="chess”
£ fie POS(w, ), POS(w._,),
POS(w,,,), POS(W.,,)
fiofig NER(w, ), NER(W. ,),

NER(w,,,), NER(W.,,)

. c:FIZ Karlsruhe
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Approach - Contextual Features

Capture the dependencies of a word w. and its surrounding words w. ., w.

i-2
Exploit the commonalities in the language structure!
id Feature
o f1s Wigs Wip Wispy Wipp Example: The president of France gave a speech yesterday
fofis POS(w,,), POS(w, ),
POS(w,,,), POS(w,,,)
Feature Values for i=2:
fiofio NER(w,,), NER(w, ,), f,="null’, f . ="DT", f, ,="IN", f .="NNP”
NER(w,,,), NER(w,,,)
¢ FIZKarlsruhe
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Approach - External Features

Use knowledge from external sources

id

Feature

20

isInDic(w,)

21

LocalGrammar(w,)

e Boolean flag indicating if a token matches to a local

M. Koutraki, FIZ Karlsruhe & AIFB, KIT Karlsruhe

grammar
Local Grammar Samples
ROLE IN(POS) LOCATION (NER) President of Iran, King of Egypt
ROLE PERSON (NER) President Obama, Pope Francis
DT (POS) ROLE The King. The Pope
ROLE IN(POS) ORGANIZATION (NER) CEO of Apple
ORGANIZATION (NER) ROLE Google CEO

G FIZ Karlsruhe
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Approach - External Features

Use knowledge from external sources

Boolean flag indicating if a token is part of a dictionary
id Feature

fo0 isInDic(w,)

1 LocalGrammar(w,)

G FIZ Karlsruhe
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Approach - External Features - Dictionary

e No existing dictionary dedicated to temporal roles
e Automatically construct a dictionary using knowledge graphs (Wikidata)

e Wikidata class role(Q214339) subtree: e ]

-
subClassOt~
/"

LL 11

e To ensure the temporal aspect of roles consider time-dependent properties (e.g. “replaces”, “replaced

by’)

SELECT DISTINCT ?role ?rolelLabel WHERE {
?role instanceOfx|subClassOfx wd:Q214339 .
?role label ?rolelabel.
uerv: ?person positionHeld ?roleStatement.
query: ?roleStatement positionHeld ?role.
?roleStatement replaces|replacedby ?differentRoleHolder.

. c:FIZ Karlsruhe
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Approach - Role Phrase Annotation

e Constituency Parse Tree
e Select nearest to the root Noun-Phrase

The former US President visited Pope Francis

“ o 1
A

. GFIZ Karlsruhe
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Evaluation - Robustness

e Trained on the automatically extracted dataset (wikipedia) tested on the manually created dataset

(New York Times)
Method P R F,
Temp Role Dictionary 0.66 |1 0.79
ANNIE Gazetteer 0.55 | 0.72 H 0.62
CRF-based Role 0.80 | 0.93 | 0.86
Annotator

e Dictionary: Cannot differentiate the “Alexander Pope” and “Pope Francis”
e Role Annotator: learns patterns like “<PERSON> Pope” — Not a Role

. c:FIZ Karlsruhe
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Evaluation - Feature Ablation

e 5-fold cross validation over the automatically extracted dataset (Wikipedia)

Feature Group P R F.
Local Features 0.90 | 0.95 | 0.92
Contextual Features 0.72 | 0.27 | 0.39
External Features 0.82 |1 0.90
All Features 094 | 097 | 0.95
All Features (25% 0.94 | 0.92 | 0.93
Dictionary size reduction)

G FIZ Karlsruhe
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Conclusion and Future Steps

e Definition of the task of temporal role annotation
e Proposed a structured prediction approach for the annotation of temporal

roles
e Constructed two high quality ground-truth datasets for this task

e Next Steps
e Experiment with more Role categories
e Enrich the ground truth
e Experiment with more features
e Continue with the subsequent step of disambiguating the temporal roles to the corresponding

named entities

. c:FIZ Karlsruhe
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