Davide Buscaldi 
email: dbuscaldi@dsic.upv.es
  
Paul David Clough 
  
Emilio Sanchis 
  
Ross Purves 
  
  
  
  
  
  
  
  
  
  
  
  
  
Toponym Disambiguation in Information Retrieval *

Keywords: Geographical Information Retrieval, Toponym Disambiguation, Geoinformatics

Introduction

In this Ph.D. thesis we have investigated the effects of resolving ambiguous place names (a task commonly referred to as Toponym Disambiguation (TD)) in some Information Retrieval (IR) tasks, more specifically the Geographical Information Retrieval (GIR) and Question Answering (QA) tasks.

In order to achieve this goal, we have studied different toponym repositories, mostly WordNet1 and Geonames2 . We developed toponym disambiguation methods, applying them to the GeoCLEF3 collection, evaluating results in IR with the queries of past Geo-CLEF campaigns and in QA with questions from past CLEF-QA campaigns. We have studied the following problems:

1. The difference in performance of different TD methods on the same collection;

2. The difference in performance of the same TD method, using different toponym repositories, on the same collection;

3. How these differences may affect the overall performance of the GIR and QA tasks;

4. How the overall performance in GIR and QA scales with respect to the number of errors introduced in TD;

5. How task granularity may affect the performance in TD (disambiguation at street level implies more difficulties that disambiguation at city level).

In order to carry out part of the work, we produced two resources that have been freely released: Geo-WordNet, a mapping of Word-Net synsets to geographical coordinates extracted from Geonames; and GeoSemCor, a version of SemCor where the geographical entities have been automatically tagged. Part of the work resulted in the development of a prototype of a geographically-aware search engine, Geooreka4 .

Thesis Overview

In this thesis, we have addressed the challenges raised by the ambiguity of toponyms in Information Retrieval. The work is structured as follows:

In Chapter 1, we introduce the objectives of the thesis and detail the motivations of this work and how it relates with similar works. We also explain the possible applications of TD in various tasks and which problems may arise from the ambiguity of place names in such applications. Chapter 2 provides an overview of Information Retrieval and its evaluation.

Chapter 3 is dedicated to the most important resources used as toponym repositories: gazetteers and geographic ontologies. Moreover, the chapter provides an overview of the currently existing text corpora in which toponyms have been labelled with geographical coordinates: GeoSemCor, CLIR-WSD, TR-CoNLL and SpatialML.

In Chapter 4, the focus is on the ambiguity of toponyms and the methods for its resolution; two different methods, one based on WordNet and another based on map distances, were presented and compared over the GeoSemCor corpus. A case study related to the disambiguation of toponyms in an Italian local news collection is also presented in this chapter.

In Chapter 5, we detail the experiments that we carried out in order to study the relation between GIR and toponym disambiguation, especially to understand under which conditions toponym disambiguation may help, and how disambiguation errors affects the retrieval results.

In Chapter 6 we studied the effects of TD on Question Answering, using the SemQUASAR QA engine as a base system. In Chapter 7, we present the geographical web search engine Geooreka! and discuss the importance of the disambiguation of toponyms in the web. Finally, in Chapter 8 we summarise the contributions of the Ph.D. thesis and present some ideas for further work.

Thesis Contributions

The main contributions of the research work carried out are: the Geo-WordNet5 expansion for the WordNet ontology, especially aimed to researchers working on toponym disambiguation and in the Geographical Information Retrieval field; GeoSemCor, which has already been used in different works for the evaluation of various TD methods; the analysis of different resources and how they fit with the needs of researchers and developers working on Toponym Disambiguation, including a case study of the application of TD to a practical problem; the design and the evaluation of two Toponym Disambiguation methods based on WordNet structure and maps, respectively; experiments to determine under which conditions TD may be used to improve the performance in GIR and QA; experiments to determine the relation between error levels in TD and results in GIR and QA; implementation of a prototype search engine (Geooreka!) that exploits co-occurrences of toponyms and concepts.

The most important findings of the research work are the following ones: off-theshelf gazetteers are not enough, by themselves, to cover the needs of toponym disambiguation above a certain detail, especially when the toponyms to be disambiguated are road names or vernacular names. The second finding is that the ambiguity level that is found in resources like WordNet does not represent a problem: all referents can be used in the indexing phase to expand the index without affecting the overall performance. Finally, that disambiguation is useful only in the case of short queries with a detailed toponym repository, reflecting the working configuration of web search engines. The preliminary results obtained with Geooreka! confirms that TD is a crucial feature in geographically constrained web searches.

http://wordnet.princeton.edu
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Listed in the official WordNet "related projects" page: http://wordnet.princeton.edu/wordnet/relatedprojects/
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