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Motivation

Implicit Networks
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http://web.mmlc.northwestern.edu/re-visualizing-the-novel/
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Network Construction

Foundations of Implicit Networks

“Most of the circuits currently in use are specially constructed
for competition. The current street circuits are Monaco, Mel-
bourne, Montreal, Singapore and Sochi, although races in
other urban locations come and go (Las Vegas and Detroit,
for example) and proposals for such races are often discussed

— most recently New Jersey.”

en.wikipedia.org/wiki/Formula_One
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Network Construction

Multi-Graph Extraction
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s(v,w) := distance in sentences between toponyms v and w
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Network Construction

Multi-Graph Extraction
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Network Construction

Edge Aggregation
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Distance-based cosine for nodes v and w:
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dicos(v,w) := dicos(AB)
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Network Construction

Toponym Extraction in Wikipedia

Los Angeles
:‘*‘ « Los Angeles, Callfornia
AN 2 Article Talk
Wi o
N £
i 1984 Summer Olympics
WIKIPEDIA
he Free Encyclopedia From Wikipedia, the free encfclopedia roundd n e ides by s €3chg 9

Main page
Contents

Featured content
Current events
Random article
Donate to Wikipedia

WIKIDATA

to bid due to the concurrent Iranian political and social chapdes,

Wikipedia store the 10C awarded Los Angeles the Games [ Tepra, €~
second occasion Los Angeles hosted the  romwiesss e es encyciopass [rrpryr——
Interaction N
hosted in 1932. Forotheruses,see
Help ‘Tehran @ pronunciaton ges e Persian: b - Tehrdn) s i
the capial of ran and Tehran Povince. With a population of .
around 9 millon n the ciy and 16 milion n the wider =
metopotan area, Tehran s th largest ity and urban ara
‘of Iran, the second largest city in Western Asia, and the 3rd. olep ypulic- Tabme Molrnpalle

largest inthe Midde East. I i ranked 29th inthe world by the
populaton of its metrapolitan area "]

In the Classical ra, partof the present.day city of Tehran was
occupied by a Median city which in the Avesta occurs a5
'Ahaga 711t was destroyed by the Mongals n the early 13th
century, and remains now s cityin Tehran Province, located
towards the south end of the moderr-day cty of Tehran,
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Properties and Applications

Network Overview

Node types:

( Location types: )
@ continent @ country
@ river O city
@ rountain range @ ro
@ rountain @ other

Network statistics:

\4 |E| density  clustering coefficient
723,779 178,890,238 6.8-10 1 0.56
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Properties and Applications

Network Properties

% of remaining edges clustering coefficient
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Properties and Applications

Hierarchical Evaluation

Does the network contain classic geographical relations?

1. Extract hierarchical
relations from Wikidata:
continent

country

city
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Properties and Applications

Hierarchical Evaluation

Does the network contain classic geographical relations?

1. Extract hierarchical 2. Correspondence of highest
relations from Wikidata: weighted incident edge in network
with the link to parent in hierarchy:
continent . .. .
e cities: 81.6% precision for link
to parent country
country e countries: 80.3% precision for
link to parent continent
city
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Properties and Applications

The Network at a Glance

What's the difference between France and lllinois?
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The Network at a Glance

Properties and Applications

What's the difference between France and lllinois?

France

Bievre

Paris

Versailles
(France)

Palace of Versailles

International Museum of Naive Art

Mount Sterling

Mound Station
Quincy

Versailles
(lllinois)

Illinois River
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Properties and Applications

Applications in NLP

Support for NLP tasks:
e Disambiguation
o Coreference analysis

e Cross- and multilingual analysis

Data analysis by clustering of the network:
e Finding place similarities
e Categorization of places

e Extraction of hierarchies
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Applications in Event Analysis
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Properties and Applications

The network supports spatial
components of:

e Event detection
e Event extraction

e Event correlation

Event similarity

Andreas Spitz
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Summary

New method for implicit network extraction that is
e based on text distances of toponyms,

e applicable to any geo-tagged corpus.

Application to Wikipedia / Wikidata results in
e negligible number of mistags,
e accurate and reliable network,

e useful resource for NLP tasks.
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Thank youl!

Questions?

The Wikipedia Location Network
is available for download.

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