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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 dictiona "
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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

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

4 hd

dbr:Gottfried_Wilhelm_Leibniz dbr:Ars_Conjectandi

dbo:birthDate
dbp:annee
01.07.1646 l
dbo:deathDate

14.11.1716 DB%ia
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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) o&gp
r:Sir_lIsaac_Newton =
14.11.1716 IR Dipadia
LA EER  gbr-Richard_Arundell_(MP) (1737-1745)
2&;!’; ) (CLEHUGLIEGIE  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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“Leibniz wrote to the Master of the Mint about Bernoulli’s book Ars Conjectandi.”

w

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

4

dbr:Gottfried_Wilhelm_Leibniz

dbo:birthDate

hd

dbr:Ars_Conjectandi

Niklaus
(1623-1708)

dbp:annee

dbr:William_Blount (1509-1534) [

* * dbr:Marten_Bowes (1543-1544) Jakob I. Nikolaus Johann
dbr:John_York_(Master_of_the_Mint) (1547-1553) R[SsEgk(e)] (1662-1716) (1667-1748)
dbo:deathDate ) I ]
dbr:Sir_Ilsaac_Newton (1700-1 Nikolaus I Nikolaus Il Daniel Johann Il o3P
14.11.1716 - - (1687-1759) (1695-1726)| | (1700-1782) (1710-1790) SV ia
LA EER  gbr-Richard_Arundell_(MP) (1737-1745) ' | 1
;& [BLSGOIEIGI  dbr:William_Chetwynd,_3rd_Viscount_Chetwynd (1§ Il Daniel Il. Nikolaus ll. Jakob Il
[=] dbr:Charles Cadogan, 1st Earl Cadogan (1769-1784) B{Ugssy] (1751-1834) (1754-1841) (1759-1789)
dbr:Thomas_Howard,_3rd_Earl_of_Effingham (1784 J l—|—|
dbnphlhp—StanhO’)e'—Sth—EarI—Of—ChESterﬂeld (178 Emanuel IV. Christoph Johannes Leonhard 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) (1819-1899) (1839-1921) (1837-1909)
WIKIDATA | |
Carl Christoph Carl Albrecht Eduard August Leonhard Elisabeth Hans
(1861-1923) (1868-1937) (1867-1927) (1879-1939) (1873-1935) (1876-1959)
ok -
oo Sy Christoph Eva Lucas
g~ (1897-1981) (1903-1995) (1907-1976)
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“Leibniz wrote to the Master of the Mint abou

t Bernoulli’s book Ars Conjectandi.”

4 w

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

hd

dbr:Ars_Conjectandi

Niklaus
(1623-1708)

| dbp:annee

dbo:birthDate

dbr:William_Blount (1509-1534)

Johann

|

i dbr:Marten_Bowes (1543-1544) Jakob . Nikolaus
dbr:John_York_(Master_of_the_Mint) (1547-1553) [RISEEEak(b) (1662-1716) (1667-1748)
dbo:deathDate ) [ I 1
dbr:Sir_Ilsaac_Newton (1700-1 Nikolaus I. Nikolaus Il Daniel Johann Il o3P
14.11.1716 - - (1687-1759) (1695-1726) (1700-1782) (1710-1790) DBpedvla
LA EER  gbr-Richard_Arundell_(MP) (1737-1745) ' | [
;& [BLSGOIEIGI  dbr:William_Chetwynd,_3rd_Viscount_Chetwynd (1§ Il Daniel Il. Nikolaus ll. Jakob Il
[=] dbr:Charles Cadogan, 1st Earl Cadogan (1769-1784) B{Ugssy] (1751-1834) (1754-1841) (1759-1789)
dbr:Thomas_Howard,_3rd_Earl_of_Effingham (1784 ‘ ] l—|—|
dbnphlhp—StanhO’)e'—Sth—EarI—Of—ChESterﬂeld (178 Emanuel IV. Christoph Johannes Leonhard 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) (1819-1899) (1839-1921) (1837-1909)
WIKIDATA |
Carl Christoph Carl Albrecht Eduard August Leonhard Elisabeth Hans
(1861-1923) (1868-1937) (1867-1927) (1879-1939) (1873-1935) (1876-1959)
ok -
oo Sy Christoph Eva Lucas
(1897-1981) (1903-1995) (1907-1976)
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“Leibniz wrote to the Master of the Mint about Bernoulli’s book Ars Conjectandi.”

4

' I wdt:P50 [author] '

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

dbo:birthDate
01.07.1646

dbo:deathDate

14.11.1716

N\k\aus |II |I
(1623 1708)
WIKIDATA dbp:annee

dbr:William_Blount (1509-1534)

dbr:Marten_Bowes (1543-1544) Jakob It N\kolaus Johann
dbr:John_York_(Master_of_the_Mint) (1547-1553) RSEEaEs) (1662-1716) (1667-1748)
‘ [ | ]
dbr:Sir Isaac Newton (1700-1 Nikolaus I. Nikolaus . Daniel Johann I
- - (1687-1759) (1695-1726) (1700-1782) (1710-1790) Y ia
UCLEEN  dbr:Richard_Arundell_(MP) (1737-1745) ' | [ d

[BLSGOIEIGI  dbr:William_Chetwynd,_3rd_Viscount_Chetwynd (1§ Il Daniel Il. Nikolaus ll. Jakob Il
dbr:Charles Cadogan, 1st Earl Cadogan (1769-1784) B{Ugssy] (1751-1834) (1754-1841) (1759-1789)
dbr:Thomas_Howard,_3rd_Earl_of_Effingham (1784 [ ] ] l—|—|
dbnphlhp—StanhO’)e'—Sth—EarI—Of—ChESterﬂeld (178 Emanuel IV. Christoph Johannes Leonhard Leonhard Nikolaus
b (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) (1819-1899) (1839-1921) (1837-1909)
'WIKIDATA | ‘ |
Carl Christoph Carl Albrecht Eduard August Leonhard Elisabeth Hans
(1861-1923) (1868-1937) (1867-1927) (1879-1939) (1873-1935) (1876-1959)
3 C -
oo Sy Christoph Eva Lucas
g (1897-1981) (1903-1995) (1907-1976)
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Temporal Role Annotation

Goal: Detect and annotate in an automatic way

e temporal roles and
e role phrases in natural language text
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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
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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 )
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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
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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.html

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

Twitter account: @mairylOu ’ ?
(®) O O ©
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