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Introduction

• The Problem
– Placename disambiguation

• The Structure of this Talk
– Geographic Information Retrieval
– Placename disambiguation
– Co-occurrence models
– Our geographic information retrieval system
– Conclusions and future work



Geographic Information Retrieval

• Database Retrieval (DB)
• Information Retrieval (IR)
• Geographic Information Systems (GIS)
• Geographic Information Retrieval (GIR)
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Placename disambiguation



Placename disambiguation

• Motivation
– Historically librarian indexers disambiguated 

ambiguous terms at indexing time
– Traditional IR indexes are inherently ambiguous
– We are trying to automate unambiguous indexing 

for placenames

• Hypothesis
– By combining an unambiguous geographic index 

which captures some world knowledge with a 
traditional text index we can improve the average 
precision of an IR system



Disambiguation

• Rule-based methods
– Based on heuristics

• Data driven
– Require a large annotated corpus

• Hybrid (bootstrapping) methods
– Semi-supervised methods requiring only a small 

annotated corpus



Wikipedia

• Mining Wikipedia
– Ontologys, cross language systems, gazetteers, 

corpora and ground truth

• [in]Accuracy
• Huge hyperlinked corpus

– Over 2 million articles 
and stubs



WikiDisambiguator

• A Rule-Based Disambiguator
– Rules applied hierarchically

• Crawl the Links in Wikipedia
– Exploit the fact that when a placename is 

mentioned, we can follow a link to an article 
describing the intended location

• Build a co-occurrence model
– Wikipedia Articles � Getty TGN Unique Ids



Co-occurrence in Wikipedia

• Wikipedia:
– 2M pages
– 22.1M links
– 6.8M links to locations
– 300K unique placenames
– 47K unique locations 

(5% of places in TGN)
– � 80% correctly classified

Wikipage: British Universities

Glasgow Cambridge

London

Oxford

Wikipage: London, UK

Wikipage: Glasgow, Scotland

Wikipage: Cambridge, Cambs



Co-occurrence of placenames

• Co-occurrence model
– A mapping of Wikipedia

Articles to TGN Ids
– A list of the order 

placenames co-occur in 
documents

– No other information is 
used

United States7012149USA

Glasgow, DE, US2017889Glasgow

Glasgow, KY, US2039071Glasgow

Glasgow, UK7017283Glasgow

Wiki PagesTGN IdsText

Washington DC, USGeorge Bush

United StatesGeorge Bush

London, UKBritish Universities

Cambidge, CamsBritish Universities

Glasgow, UKBritish Universities

Location PagesFrom Pages

Mapping Table

Occurrences Table



Co-occurrence example



Experimental Setup

• GeoCLEF Corpus
– Similar evaluation forum 

to TREC
– 130,000 documents from 

the Glasgow Herald and 
Los Angeles Times

– 50 geographical queries
– We manual construct 

queries using the Title 
and Description

• Example queries:

Wine regions around rivers in Europe

Snowstorms in North America

Car bombings near Madrid

Combats and embargo in the northern part of Iraq

Malaria in the tropics

Cities near active volcanoes



Our System



Query Engine

• Queries are split into 2 
parts
– Text Query
– Geographic Query

• Text query is submitted 
to Lucene

• Geographic query is a 
tree of conjunctions and 
disjunctions that the 
Text results are filtered 
against

Text Query Geographic 
Query

and/or

(Spatial Relation, Location)

(Spatial Relation, Location)

Query



Query Engine

• Queries are split into 2 
parts
– Text Query
– Geographic Query

• Text query is submitted 
to Lucene

• Geographic query is a 
tree of conjunctions and 
disjunctions that the 
Text results are filtered 
against

Text Query Geographic 
Query

and/or

Query

Wine Regions Around rivers 
in Europe

and

(near, river)

(contained in, Europe)

Wine Regions around rivers in Europe



Applying co-occurrence

• 3 Base-line methods
• 3 Sophisticated 

methods
– C-index
– Decision List
– SVM

• Two text queries were 
used with each method
– Text components only
– Geographic and text 

components

Wine Regions Around rivers 
in Europe

Wine Regions around rivers in Europe

Wine Regions around 
rivers in Europe

Around rivers 
in Europe

Wine Regions around rivers in Europe



Methods

• No geographic index
– The text query is executed as a normal IR system

• Ambiguous geographic index
– The geographic index has multiple entries for every ambiguous 

placename

• Most referred to, geographic index
• C-Index

– Adjacency and Propagation of Disambiguated placenames

• Decision List
– Builds a decision list from the model, then apply to the corpus

• SVM
– Formulate as a Vector Space classification problem, then solve with a 

Support Vector Machine



Results

• The results show there is always a significant 
improvement shown by adding a geographic index

• With the current evaluation method we cannot see a 
statistically significant difference between the 
different disambiguation methods

18.9%19.0%19.2%18.9%19.3%11.1%Text Comp-
onent Only

SVMDecision ListC-IndexMost 
Refer. to

No 
Disambig.

No Geog.
Index

24.3%24.2%22.6% 24.2%24.5% 23.2%

Mean Average Precision

Geog and 
Text Comp.



Conclusions

• Conclusions
– Augmenting the results of a text query with a geographic 

index does improve results
– The best results are achieved when geographical entities 

are contained when querying both the text and geographic 
indexes

• Future work
– Use co-occurrence of all named entities
– Augment the co-occurrence model with user generated 

data
– Evaluate alternative methods of combining indexes
– Automatic query parsing (NLP)
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