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What is an Event?

“The Jimi Hendrix Experience
toured Germany in 1967."
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What is an Event?

“The Jimi Hendrix Experience | _ssenmans L .
. " (_Germany > <1967
toured Germany in 1967. 2

Definition: Event

“Something that happens at a | < JimiHendrix =
given place and time between a

group of actors.” [All02]
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Event Networks

Event Triangles

Intuition:
e Events correspond to triangular
structures of entities
e Participating entities can be used to
extract events
e Linguistic, sentence-based event
detection can improve results
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Event Extraction
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Event Extraction
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Event Networks

Event Extraction

O e [ Generating weights for events:
O v }. e Similarity of entities [GSG15]:

o(r,7") := exp (_M)

T — e Weight of individual events:
™ AN DAY Dkl w(el) = mln{qb(l,t),¢(l7a)7¢(taa)}

e Weight of aggregated events:

wie) = i w(e)




Event Networks

Geographic Background Network

Locations can be connected in a
location network GG, based on:

Geographic containment

Geographic neighbourhood
Reachability

e Semantic similarity o V <

Context-dependent relations ¥ @

-based Approach



Event Networks

Temporal Background Network

Dates are inherently connected in a temporal network Grp:
e Temporal containment is straightforward

e Heterogeneous granularity levels are possible




Event Networks

Social Background Network

Actors form a social network G 4 and
are connected by:

e Acquaintance or Relation
e Collaboration
e Organization membership

e Context-dependent similarities

Approach
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Event Netw

Event Hypergraph

tio-temporal E ork-based Appr
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Event Hypergraph
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Event Networks

Event Hypergraph
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Event Refinement
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Event Refinement

Granularity Refinement

QDB
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Event Refinement

Neighbourhood Refinement
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Event Refinement

Neighbourhood Refinement
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Event Refinement

Event Refinement: Stratification

0: (year, continent)

1: (year, country) 1: (month, continent)
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Extraction of Events from Wikipedia

Evaluation

The Free Encyclopedia

From Wikipedia, the free encfclopedia

industry Los Angeles lies in  large coastal basin
surtounded on thre sides by mountains reaching up

recles bout e Us. . o e couty ot s

angeles County. For other uses,

Cal Gt | s, ot
o T Al ot W )
R % - Y
) B . Los Angeles is known for its mediterranean climate.
WikpepiA 1984 Summer Olympics e e

1 and over 10,000 feet (3000 m)

Contents the
Featured content
Current events
Random article
Donate to Wikipedia
Wikipedia store

Main page The 1984 Summer Olympics, officially known as the Games of |II

WIKIDATA

the 10C awarded Los Angeles the Games [ Tehran
second occasion Los Angeles hosted the ¢ #om wisesi. tre ree encyciopesia e

Interaction
' o hosted in 1932. This article Is

Help

For other uses, see Te

an: o - Tehean) i Tehran
ince. With a population of e
! Metropolis
ywi-"‘ nd the 3¢ e sasel - Tohran Metropolis

Tehran ( pronunciation




Evaluation

Entities and Events by Window Size
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Evaluation

Background Network Construction

Location Network:

From Wikidata: continents, countries and cities

Containment edges between hierarchy levels

Neighbourhood edges between adjacent countries

Neighbourhood edges between close cities

Temporal Network:
e Temporal Tagging with Heideltime [SG13]
e Containment edges between years, months and days

e Neighbourhood edges within granularity layers

mporal Events: A



Evaluation

Ground Truth Event Queries

We obtain events by

e Named Entity Recognition in
online news articles

e Extraction of the entity triples
of events by hand

We generate queries by making events less
certain in the combination of dimensions

e Location L

e Time T

e Granularity g

e Neighbourhood n

mporal Events: A
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Evaluation

Evaluation Results (Precision)
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Evaluation

Evaluation Results (Recall)
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Summary

Summary

New method for event representation:
e As a hypergraph model
e Backed by underlying entity networks

e Compatible with any entity-based definition of event

Graph-based event refinement offers:

e Spatio-temporal refinement in two dimensions:
neighbourhood and granularity

e Efficient computation due to localized queries

e Language independence

mporal Events: A



Summary

Ongoing Work

Directions for ongoing event refinement research:

e Include measures of granularity and neighbourhood in social
background networks

e Include hierarchical or organization networks

e Add event structures beyond triangles




Summary

The event network and the background
networks are available for download.

http://dbs.ifi.uni-heidelberg.de/index.php?id=data

Approach



Summary

The event network and the background
networks are available for download.

http://dbs.ifi.uni-heidelberg.de/index.php?id=data

Thank you!
Questions?

Approach
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