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Some logistics

I Thursday, 09:00-11:00

I 6 lectures: 09/11  14/12

I Course material will be uploaded each week at
https://who.paris.inria.fr/Lauriane.Aufrant/

I Questions, issues: first.last@inria.fr
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https://who.paris.inria.fr/Lauriane.Aufrant/
first.last@inria.fr


What you will learn

I 09/11 – Overview of information extraction

I 16/11 – Entities, relations...

I 23/11 – Coreference, linking...

I 30/11 – From IE to automated knowledge graph construction

I 07/12 – IE annotations

I 14/12 – IE in a specialty domain

Evaluation: group project (December-January)
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Today: Overview of information extraction

I Information extraction: goal & applications

I Knowledge graphs

I Main IE tasks
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Information extraction



The goal of information extraction

Convert unstructured text into a structured
format, subject to the user’s needs

Claire Gardie, 2020



From Ontotext



Information extraction 6= question answering

IE

QA
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Use case: Search enrichment
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Use case: Geocoding worldwide news

GDELT



Use case: Covid-19 drug discovery

Jacob Al-Saleem, 2021



Use case: Movie recommendation

Wang et al, 2018



Knowledge graphs



Knowledge graph = knowledge base 6= database

Xin Luna Dong, 2020



Knowledge graph contents: facts

I People, places, dates...

I Who did what when to whom?

“Paul is married with Mary”
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Storing knowledge as triples

I RDF triples (Resource Description Framework)
= subject + predicate + object

↪→ flexibility & expressivity

— has_spouse(Paul, Mary)
— Paul has_spouse Mary .

Formats: RDF/XML, Notation3, Turtle...

I OWL2 (Web Ontology Language):
full language + tools + interoperability
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Storing all knowledge as triples

“Paul married Mary on 11 February 2020”

n-ary relation reification RDF*

“I believe Paul married Mary”

“Paul married Mary after he moved to Paris”

From Ontotext
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Storing all knowledge as triples

“Paul married Mary on 11 February 2020”

n-ary relation reification RDF*

“I believe Paul married Mary”

“Paul married Mary after he moved to Paris”
From Ontotext



SPARQL Query Language for RDF

Who stars in ‘Sharknado’? What movies did the stars of
‘Sharknado’ also star in?

From Aidan Hogan, 2015



Knowledge graphs 6= ontologies

Ontology: concepts, vocabulary... Knowledge graph: facts
= populated ontology

Jiajing Wu, 2021



Example: YAGO
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Example: Google Knowledge Graph

19



Linking knowledge graphs
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Linking several knowledge graphs
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Linking MANY knowledge graphs

From Anjeve



IE tasks in practice



In 1991: MUC-3

Claire Gardie, 2020



In 1991: MUC-3

Claire Gardie, 2020



In 2023...

I Named entity recognition

I Coreference resolution

I Entity linking

I Relation extraction

I Open information extraction

I Event extraction

I ...

24



Named entity recognition

“In December 1903 the Royal Swedish Academy of
Sciences awarded Marie and Pierre Curie, along with

Henri Becquerel, the Nobel Prize in Physics”
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Named entity recognition

“In December 1903 the Royal Swedish Academy of
Sciences awarded Marie and Pierre Curie, along with

Henri Becquerel, the Nobel Prize in Physics”

25



Coreference resolution

From Towards AI



Coreference resolution

From Towards AI



Entity linking

Alberto Parravicini, 2019



Entity linking

Alberto Parravicini, 2019



Relation extraction

“Born in 1963, James graduated from Harvard
University and became a teacher there.”

Peng & Chen, 2020



Relation extraction

“Born in 1963, James graduated from Harvard
University and became a teacher there.”

Peng & Chen, 2020



Open information extraction

Vo & Bagheri, 2016



Open information extraction

Vo & Bagheri, 2016



Event extraction

“Yesterday, some demonstrators threw stones at
soldiers in Israeli.”

Chen et al, 2017



Event extraction

“Yesterday, some demonstrators threw stones at
soldiers in Israeli.”

Chen et al, 2017



See you next week!
first.last@inria.fr
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