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Introduction / MotivationIntroduction / Motivation
(common to most of GIR 2010)(common to most of GIR 2010)

• Geography-related terms are often used in 

Web search queries

• Many user activities on the Web are directly 

related to the user’s location

• It is important to conceive applications that 

take into consideration this intention
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IntroductionIntroduction

• Recent work has suggested identifying the 

geographic context of documents

– Association of Web pages to places

• Advances can enhance current information 

retrieval mechanisms

– Allow people to perform local search

– Enable geographically-focused advertising

– Develop novel ranking strategies
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IntroductionIntroduction

• Identification of the geographic context of a 

Web document:

– Inferred by the location of its Web server 

(GeoIP)

– Inferred by the location of its visitors and of 

adjacent pages in the Web graph

– Determined by analyzing the document’s textual 

content 
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IntroductionIntroduction

• Identification of the geographic context of a 

document:

– Inferred by the location of its Web server 

(GeoIP)

– Inferred by the location of its visitors and of 

adjacent pages in the Web graph.

–– Determined by analyzing the documentDetermined by analyzing the document’’s textual s textual 

content content 



IntroductionIntroduction

• In previous work, our group has developed 

means to recognize direct and indirect 

evidence of location, using an extraction 

ontology

– Addresses

– Postal codes

– Telephone numbers and area codes

– Positioning expressions:

<place of interest> <location expression> <landmark>

Hotel CLOSE TO Convention Center
6
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IntroductionIntroduction

• However, not all pages include unambiguous 

and easily recognizable evidence

• This work looks at other types of textual 

evidence

– Terms and expressions semantically related to a 

location

– Not necessarily other place names
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Our ProposalOur Proposal

• Use the Wikipedia as a semantic network, 

composed by its entries (nodes) and links 

(arcs), to gather textual geographic evidence 

for places
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Our ProposalOur Proposal

• This work intends to demonstrate that such 

evidence is valid using classification 

experiments

– Classes: a subset of Brazilian states, considered 

as single labels

– Database: a set of articles from the “local news”

section of newspapers

• We don’t intend to propose a definitive 

geographic classification model
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Geographic Evidence from Geographic Evidence from WikipediaWikipedia

• Start with a set of places

• Find the Wikipedia entry for each place

• Collect the titles of inlinks and of outlinks

– Titles of entries are used as terms for IR

• Use weights to indicate how frequent (how 

important) a term is

• Organize such information as evidence for a 

classifier
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Geographic Evidence from Geographic Evidence from WikipediaWikipedia

• Consider a set of places and its adjacent 

entries (links) in Wikipedia
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Geographic Evidence from Geographic Evidence from WikipediaWikipedia

• Each place has a list of inlinks and outlinks

• Weights are used

to inform the 

discriminative value

of each term
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Geographic Evidence from Geographic Evidence from WikipediaWikipedia

• The weight of a term t is based on its 

adjacency to the considered set of m places

– More “exclusive” terms have a weight close to 

1.0

– More “popular” terms have a weight close to 0.0
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Geographic Evidence from Geographic Evidence from WikipediaWikipedia

• Classification: we find occurrences of entry 

titles in documents

Our company 

has offices in 

Belo Horizonte

and Ouro

Preto…

Document 1

This year’s samba 

festival will also 

occur in other 

Brazilian southeast

state capitals…

Document 2
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Geographic Evidence from Geographic Evidence from WikipediaWikipedia

• Considering the occurrences found, we use 

weighted sums to describe the relationship 

of a document to places from the set
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Geographic Evidence from Geographic Evidence from WikipediaWikipedia

• Some improvements were done, in order to 

get a richer description

– Use separate sums for every level of importance

– This can lead a classifier to better “understand”

the relationship between the text and the places
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Document collectionDocument collection

• We classified documents associated to 

Brazilian states

– We considered a subset of 8 from the 27 

Brazilian states

– We extracted 831 articles from 8 different local 

news sections

– We read the titles of each article to be sure they 

were indeed related to the respective state
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Document collectionDocument collection

• Only the article title and its body were 

extracted (no structure was preserved)

• The text was pre-processed:

– Stemming: words reduced to radical form

– Stopwords removal: ignore conjunctions, 

prepositions, punctuations and other 

inexpressive words.
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Document collectionDocument collection
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EvaluationEvaluation

• We chose the Multinomial Naïve Bayes

Classifier to perform our tests

– Features represent the frequency of terms

– Ignores the position of the terms in texts

– Considers features to be independent (naïve 

assumption)

• In practice this simplifies the learning process

– Adjusts a model based on the probability of a 

class to generate an instance considering the 

given examples
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EvaluationEvaluation

• N-fold cross validation was used for tests

– The dataset is divided in N parts

– Every part is used as a test set for training with 

the other N-1 parts

– Every instance is guaranteed to be used both for 

test and training

– Success rate is obtained from the whole dataset

• All tests performed using Weka 3.6.1
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EvaluationEvaluation

• TF-IDF measurements of a bag-of-words 
representation of documents was used as a 
baseline for our evaluation

– Bag-of-words: reduces 
documents to lists of
terms

– TF-IDF: gives us terms 
frequencies, normalized by 
the document length and term 
popularity in the collection.
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Training Set Size

Test
(50%)

Training
(50%)

100%

80%

60%

40%

20%

EvaluationEvaluation
Results Results –– Success rate for different training set sizesSuccess rate for different training set sizes
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TF-IDF

Wiki

EvaluationEvaluation
Results Results –– Success rate for different number of classesSuccess rate for different number of classes
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EvaluationEvaluation
Results Results –– Effects of removing place namesEffects of removing place names

• Our hypothesis: TF-IDF of bag-of-words 
classification has a non-geographic bias

– Other irrelevant terms are represented by the 
features

• We defined 100 place names to be removed 
from the documents in order to check the 
impact on precision

– State names, abbreviations, important city 
names, and others

– More than 35,000 removals
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EvaluationEvaluation
Results Results –– Effects of removing place namesEffects of removing place names

• We classified the dataset before and after 

the place names removal for comparison

• 10-fold cross validation was used

• Impact in precision:

– Wikipedia Model: more than 30% of loss

– TF-IDF Bag-of-words model: about 6% of loss
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ConclusionConclusion

• Wikipedia model 

– Operates very well with less training

– Adding more classes decreases its precision

– Is sensible to geographic evidence in the text

• TF-IDF bag-of-words model

– Captures non-geographic detail from the training 

documents
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ConclusionConclusion

• Future work includes:

– Generate a much larger collection, from more  

sources, and considering the 27 states

– Mix types of places: states, cities, countries, etc.

– Improve the matching of entry titles in 

documents by considering alternatives or 

synonyms for them

– Consider multi-label classification



Geographical Classification of Geographical Classification of 

Documents Using Evidence from Documents Using Evidence from 

WikipediaWikipedia

Rafael Odon de Alencar (odon.rafael@gmail.com)

Clodoveu Augusto Davis Jr. (clodoveu@dcc.ufmg.br)

Marcos André Gonçalves (mgoncalv@dcc.ufmg.br)

Universidade Federal de Minas Gerais, Brazil

GIR’10, 18-19th Feb. 2010, Zurich, Switzerland


