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Chapter 3

Data and tools

A standard reference dataset for evaluation of toponym resolution and scope
resolution tasks consists of two components – a reference gazetteer and a ref-
erence corpus (Leidner, 2007). The reference gazetteer lists toponyms with
their associated spatial footprint information. The reference corpus consists
of documents with all toponyms found in them annotated with spatial foot-
print information from the reference gazetteer.

This chapter describes the geographical databases, document collections
and named entity recognition tools available to experiment with approaches
proposed in this work. Two new corpora are developed from existing news
collections for the toponym resolution evaluation task. The TR-CLEF corpus
is derived from the relevant documents to GeoCLEF campaign topics (Gey
et al., 2006, 2007; Mandl et al., 2008, 2009), and the TR-RNW is derived
from the Radio Netherlands Worldwide1 summaries.

3.1 Geographical database

As noted above, geographically constrained information retrieval is Infor-
mation Retrieval (IR) which makes use of an external knowledge base on
geography. As such a geographical database (GeoDB) is an important com-
ponent of a GIR system. Among other processes, the GeoDB facilitates the
following tasks in a GIR system:

1. Geographical scope resolution (see Section 2.2).

2. Geographical referent ambiguity resolution or toponym resolution (see
Section 2.1).

1[06 February 2010] http://www.rnw.nl/english
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Figure 3.1: Schematic of the Geonames.org feature code hierarchy.

3. Expansion of geographically constrained queries (see Section 2.3).

4. Relevance ranking of documents by both non-geographical and geo-
graphical themes (see Section 2.4).

5. Evaluating the performance of components that make up a GIR system.

3.1.1 Geonames.org database

The approaches discussed in this dissertation use the Geonames.org2 database
as the GeoDB of choice. The Geonames.org database is a free database of
geographical features with a global coverage. This section briefly explains
the structure of the Geonames.org database as used in this dissertation.

The Geonames.org database contains over eight million geographical names
and consists of 6.5 million unique features including 2.2 million populated
places and 1.8 million alternate names. All the features are categorized
into one of the nine feature classes (see Table 3.1) and further subcatego-
rized into one of the 645 feature codes3(see Table 3.3). Figure 3.1 shows
the schematic hierarchy structure of how features are classified in the Geon-
ames.org database.

Table 3.2 shows feature classification statistics. The column Standard
shows the number of the unique standard names, while Alternative shows
the number of the unique alternative names. The number of features with
more than one reference is shown in the columnMultiple names. For example,
696,941 features of class P are referred to by multiple names, i.e., 982,380
names (see corresponding statistics in column Alternative). The 6,603,579

2[11 March 2008] http://www.geonames.org/about.html
3[11 March 2008] http://www.geonames.org/export/codes.html (See for detailed

feature class and code description.)
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Class Description Example

A Administrative unit country, state, region, etc.
H Hydrographic stream, lake, sea, etc.
L Locality or area parks, area, gasfield, etc.
P Populated place city, town, village, etc.
R Roads or railroad street, highways, railroads, etc.
S Spot building, farm, airport, etc.
T Hypsographic mountain, hill, rock, etc.
U Undersea arch, borderland, basin, etc.
V Vegetation forest, grassland, bush, etc.

Table 3.1: Geonames.org feature classification.

features share 4,230,969 standard names, and 1,237,759 of the features are
also referred to by 1,735,528 alternative names.

The feature class and code are factored with other attributes such as
feature unique id, latitudes/longitudes, population, feature names, etc. to
non-ambiguously represent a feature in the database. Table 3.4 shows an
example of how features are presented in the database, where, the columns
ADM1, CC, Pop, Class, Code, Lat and Lon store the first-order adminis-
trative unit, country, population, feature class, feature code, latitude and
longitude of a geographical feature respectively.

3.1.2 Other GeoDBs

Although we chose to use the Geonames.org database, we include here a
discussion of alternatives for the sake of completeness.

GNS

The GEOnet Names Server (GNS) is a database of foreign geographic feature
names provided by the National Geospatial-Intelligence Agency (NGA) and
the U.S. Board on Geographic Names (US BGN). The database is the offi-
cial repository of foreign place-name designation approved by the US BGN.
Approximately 20,000 of the database’s features are updated monthly. The
geographic area of coverage is worldwide excluding the United States and
Antarctica. 4

4[29 November 2009]: http://earth-info.nga.mil/gns/html/index.html
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Features Names
Class Counts Multiple names Standard Alternative

A 171,006 31,484 144,684 66,598
H 213,132 213,132 311,167 311,167
L 22,000 22,000 30,283 30,283
P 2,393,808 693,941 1,565,458 962,380
R 587 587 1,236 1,236
S 89,149 89,149 127,798 127,798
T 181,348 181,348 282,015 282,015
U 2,651 2,651 4,717 4,717
V 3,455 3,455 3,979 3,979

ALL 6,603,579 1,237,759 4,230,969 1,735,528

Table 3.2: Geonames.org feature statistics per classification.

Code Description

ADM1 1st Administrative unit e.g., state, province, etc.
ADM2 2nd Administrative unit e.g., county.
PCLI Independent political entity e.g., country.
PPL Populated place e.g., city, town, village, etc.
PPLA Seat of a 1st administrative unit e.g state-capital.
PPLC Capital of a political entity e.g., national-capital.
...

...

Table 3.3: Example Geonames.org feature code.

Name ADM1 CC Pop Class Code Lat Lon

Groningen 04 NL 609768 A ADM1 53.25 6.75
Groningen 04 NL 181194 P PPLA 53.22 53.22
London H9 GB 7421209 P PPLC 51.51 -0.13
London H9 GB 0 A ADM1 51.52 -0.10
London 08 CA 352395 P PPL 42.98 -81.23

Table 3.4: Example Geonames.org database structure (as used in here).
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GNIS

The Geographic Names Information System (GNIS) is the U.S. federal and
national standard for geographic nomenclature. The GNIS was developed
by the U.S. Geological Survey in support of the U.S. Board on Geographic
Names. It forms the the official repository of domestic geographic names
data for all departments of the Federal Government of the United States.

The GNIS contains information about physical and cultural geographic
features of all types in the United States, associated areas including Antarc-
tica, current and historical, but not including roads and highways. The
database holds the federally recognized name of each feature and defines the
feature location by state, county, USGS topographic map, and geographic co-
ordinates. Other attributes include names or spellings other than the official
name, feature designations, feature classifications, historical and descriptive
information, and for some categories the geometric boundaries. 5

TextGIS gazetteer

The TextGIS gazetteer is part of the TR-CoNLL reference corpus built by
Leidner (2007). The gazetteer is created from the GNIS gazetteer of the U.S.
Geographic Survey and the GNS gazetteers of the National Geospatial Intel-
ligence Agency (NGA), and supplemented with the 267 CIA World Factbook
(WFB) country centroid.

3.2 Corpus

3.2.1 TR-CLEF

The Cross-Language Evaluation Forum (CLEF)6 promotes R&D in multilin-
gual information access by

1. Developing an infrastructure for the testing, tuning and evaluation of
information retrieval systems operating on European languages in both
monolingual and cross-language contexts.

2. Creating test-suites of reusable data which can be employed by system
developers for benchmarking purposes.

The Cross-Language Geographical Information Retrieval (GeoCLEF) task
was first run as a pilot experiment in CLEF 2005 (Gey et al., 2006), and

5[29 November 2009]: http://geonames.usgs.gov/domestic/index.html
6[25 November 2009]: http://www.clef-campaign.org/
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Campaign No. of topics Relevant documents

GeoCLEF 2005 25 1028
GeoCLEF 2006 25 378
GeoCLEF 2007 25 650
GeoCLEF 2008 25 –

Table 3.5: English monolingual GeoCLEF relevant document counts.

subsequently, three more GeoCLEF campaigns were run in 2006, 2007 and
2008 (Gey et al., 2007; Mandl et al., 2008, 2009). The aim of GeoCLEF
was to compare methods of query translation, query expansion, translation
of geographical references, use of text and spatial retrieval methods sepa-
rately or combined, retrieval models and indexing methods. In the course
of the four years, the GeoCLEF campaigns generated 100 geographically
constrained search topics with corresponding relevant documents per topic.
Table 3.5 shows the correlation between number of the topics and relevant
documents per GeoCLEF campaign. The monolingual English collection con-
sists of 169,477 documents composed of stories from the British newspaper
The Glasgow Herald (1995) and the American newspaper The Los Angeles
Times (1994).

The resources developed in GeoCLEF campaigns are being used as a
benchmark to evaluate geographical information retrieval (GIR) systems. To
add more value to the already valuable resource to GIR research community,
it would be nice to provide human annotated place name referents to all
the relevant documents generated in GeoCLEF campaigns. This will allow a
more consistent evaluation of other components of GIR systems independent
of errors generated at the initial stages of reference and referent resolution.
This resource could also be used to evaluate the toponym resolution task.
To this end, this work proposes to resolve place names found in documents
relevant to GeoCLEF campaign topics. The new derivative corpus is called
the TR-CLEF following the TR-CoNLL (Leidner, 2007) naming convention.
The TR-CLEF corpus has been used to evaluate the toponym resolution
scheme proposed in this thesis. The place names in the TR-CLEF corpus
are resolved to the referents they refer to on the surface of the earth. The
current version of the TR-CLEF corpus consists of a subset of 321 documents
relevant to GeoCLEF 2006 campaign topics. The place names in the 321
documents relevant to GeoCLEF 2006 campaign topics have been resolved,
and the findings of the exercise are reported here. The topics the documents
are relevant to are listed in Table 3.6. The column titled Rel shows the
number of relevant documents per topic. Table 3.7 shows the characteristics
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of the documents relevant to GeoCLEF 2006 campaign topics.

The 321 documents contain a total of 802 unique references to places.
Out of the 802 unique references, 690 refer to more than one location on
the surface of the earth; i.e., 86% of references to locations are ambiguous.
Figure 3.2 shows on the world map the level of potential ambiguity in the
321 relevant documents in the GeoCLEF 2006 campaign. The fifteen most
frequent toponyms, and the fifteen least frequent toponyms are shown in
Table 3.8.

The manual referent resolution procedure follows the steps below:

1. Run Alias-i Lingpipe against the document collection to tag references
to places (e.g. London, Netherlands, etc.), adjectives referring to people
and places (e.g., British, Dutch, etc.), names of people (e.g., Gordon
Brown, Jan Peter Balkenende, etc.), names of organisations (e.g., Uni-
versity of Groningen, Gulu University, etc.) and types of geographical
features (e.g., city, lake, etc.).

2. Inspect the Lingpipe output and correct any incorrect tagging, i.e.,
recognition and classification of named entities. For example, tagging
Gordon as entity of type Location instead of entity type Person is
corrected if the meaning in the source document is Person.

3. Manually map place names to locations they refer to in the source doc-
ument, e.g., London 7→ 〈51◦ 30′ 30′′N 0◦ 7′ 31′′ W 〉. The Geonames.org 7

database is used as the reference geographical knowledge base for the
resolution.

4. Evaluate inter-annotator agreement. There are bound to be inconsis-
tencies in the interpretation of location referred to by the reference
among human annotators. To measure inter-annotator agreement two
or more annotators are given the same set of documents to map oc-
currences of place names to locations on the surface of the earth. The
difference and/or the agreement in mapping place names to locations
is used as a measure of inter-annotator agreement.

The kappa coefficient, K is used to measure the pairwise agreement among
the annotators (Carletta, 1996)

K =
P (A)− P (E)

1− P (E)
(3.1)

7http://www.geonames.org
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ID Title Rel

GC026 Wine regions around rivers in Europe 9
GC027 Cities within 100km of Frankfurt 19
GC028 Snowstorms in North America 19
GC029 Diamond trade in Angola and South Africa 9
GC030 Car bombings near Madrid 6
GC031 Combats and embargo in the northern part of Iraq 59
GC032 Independence movement in Quebec 31
GC033 International sports competitions in the Ruhr area 20
GC034 Malaria in the tropics 3
GC035 Credits to the former Eastern Bloc 6
GC036 Automotive industry around the Sea of Japan 0
GC037 Archeology in the Middle East 16
GC038 Solar or lunar eclipse in Southeast Asia 1
GC039 Russian troops in the southern Caucasus 16
GC040 Cities near active volcanoes 14
GC041 Shipwrecks in the Atlantic Ocean 4
GC042 Regional elections in Northern Germany 2
GC043 Scientific research in New England Universities 8
GC044 Arms sales in former Yugoslavia 38
GC045 Tourism in Northeast Brazil 6
GC046 Forest fires in Northern Portugal 3
GC047 Champions League games near the Mediterranean 24
GCO48 Fishing in Newfoundland and Greenland 48
GC049 ETA in France 2
GC050 Cities along the Danube and the Rhine 15

378

Table 3.6: GeoCLEF 2006 topic.
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Items Count

Tokens 360,559
Unique tokens 18,043
Documents 321
Toponym instances 5,783
Unique toponyms 802
Unique and ambiguous toponyms 690
Unique and non-ambiguous toponyms 112
Annotators 2

Table 3.7: GeoCLEF 2006 relevant document characteristic.

Most frequent Less frequent
Toponyms Frequency Toponyms Frequency

Canada 394 Aberdeenshire 1
Quebec 323 Abuja 1
Iraq 224 Adana 1
Bosnia 193 Akron 1
Turkey 175 Albania 1
United States 158 Alberta 1
Europe 146 Algeria 1
Russia 122 Algiers 1
Spain 113 All Saints Bay 1
Germany 107 Alps 1
Britain 81 Alsace 1
France 64 Alva 1
Washington 63 America 1
Croatia 59 Anaheim 1
Yugoslavia 56 Andernach 1

Table 3.8: Fifteen most frequent and least frequent toponyms.
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Figure 3.2: Potential ambiguity in relevant documents in GeoCLEF 2006. Any of the squares may have been referred
to in one of the GeoCLEF documents.
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Number of toponyms checked 2593
Inter-annotator agreement 1850
Inter-annotator disagreement 743
kappa coefficient, K 0.7030

Table 3.9: Inter-annotator agreement.

Type Agreed Disagreed Total kappa

Continent 23 0 23 1.0000
Country 250 38 288 0.8632
Capital city 59 15 74 0.7898
Province 66 22 88 0.7408
Provincial capital 18 7 25 0.7097
City/Town/Village 138 77 215 0.6287

Table 3.10: Inter-annotator agreement per feature types.

where P(A) is the proportion of times that the annotators agree and P(E)
is the proportion of times that we would expect the annotators to agree by
chance. For the annotator agreement measures reported here, it is assumed
that the P(E) is computed as:

P (E) =
Ta

Tc

where Ta is the number of ambiguous toponyms, and Tc is the number of the
corresponding candidate referents in the geographical database. TR-CLEF
corpus contains 690 unique, but ambiguous toponyms. These toponyms refer
to 19,447 locations on the surface of the earth. Therefore, the value of P(E)
resolves to 0.0355.

The human annotators were native Ugandan undergraduate students in
Bachelor of Information Technology (BIT) and Bachelor of Computer Sci-
ence (BCS) in Gulu University. The students have an average knowledge of
geography from their secondary school education. For the inter-annotator
agreement evaluation, the documents annotated by students are considered
to be done by one annotator, and the author of this dissertation is the sec-
ond annotator. The 321 documents annotated by the students were manually
checked, and errors corrected when found by the author.

The tables 3.9 and 3.10 shows the level of agreement between the students
and the author. Table 3.10 is based on evaluation of 82 documents. As
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shown by this evaluation, toponym resolution is a non-trivial task even for
well-educated, but non-expert persons. A number of reasons can be adduced
for the low agreement between annotators of TR-CLEF corpus:� The student annotators had access to the document collection and a ge-

ographical knowledge base, but not the Internet. Therefore, they could
not consult web resources such as web maps to aid their judgement
whenever they are not sure.� The student’s imperfect knowledge of the world geography.� The level of English language proficiency among the students may have
played a role.� Certain documents in TR-CLEF are very long with several toponyms
referring to relatively small places.

Among the six feature types in Table 3.10, toponyms referencing cities,
towns and villages are more difficult to resolve. This may mean that the
challenge of toponym ambiguity resolution calls for development of tools
to help information seekers resolve toponym ambiguities while searching for
information with geographical restriction. Figure 3.3 shows the result of the
toponym resolution after the inter-annotator evaluation step (i.e., after the
correction and resolution of conflicts in annotation). The final TR-CLEF
corpus will consist of relevant documents to all GeoCLEF campaign topics.
Figure 3.4 shows how the documents in TR-CLEF corpus are annotated. The
References element lists all recognised references in the document – names of
places, names of people, adjectives referring to people and places, etc. The
value of attribute rid in the GT tag is the unique id (i.e., Geonames.org
database feature id) of the feature being referred to by the name. Attributes
name, tf and type store the recognised reference, the number of times the
reference occurred in the text, and reference type respectively.

3.2.2 TR-RNW

The TR-RNW corpus is derived from the Radio Netherlands Worldwide 8

(RNW) summaries. Radio Netherlands publishes an email review of leading
Dutch newspapers every weekday in English. The TR-RNW consists of 556
news summaries from RNW. Figure 3.5 shows an RNW example summary
in XML format adopted for document storage in this work. The value of
attribute rid in the GT tag is the unique id (i.e., Geonames.org database

8[30 November 2009]: http://www.radionetherlands.nl/
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Figure 3.3: Map showing the result of toponym resolution. This can be compared to the unresolved set of possible
locations shown in Figure 3.2
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<?xml version="1.0" encoding="UTF-8"?>

<GH95 docid="GH950530-000082">

<Title>Deadly sickness</Title>

<Text>

<p>DHAKA: Outbreaks of malaria and diarrhoea have

killed at least 1100 people in less than two

months in Bangladesh. Hundreds of medical teams

are fighting a losing battle because of a shortage

of workers, medicine, and clean water.</p>

</Text>

<References>

<GT name="Bangladesh" tf="1" type="LOC" rid="1210997" />

<GT name="Dhaka" tf="1" type="LOC" rid="1185241" />

</References>

</GH95>

Figure 3.4: Sample of a GeoCLEF document.
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Items Count

Tokens 68,010
Unique tokens 6,940
Documents 556
Toponym instances 2,338
Unique toponyms 432
Unique and ambiguous toponyms 332
Unique and non-ambiguous toponyms 102
Annotators 1

Table 3.11: TR-RNW corpus characteristic.

feature id) of the feature being referred to by the name. The attributes name,
tf and type store the recognised reference, the number of times the reference
occurred in the text, and reference type respectively. The human annotation
procedure follows the steps outlined in Section 3.2.1, except that the Lingpipe
outputs were not checked for tagging errors. Table 3.11 shows the overall
characteristic of the TR-RNW corpus, i.e., 76.5% of TR-RNW toponyms
are ambiguous. The fifteen most frequent toponyms, and the fifteen least
frequent toponyms are shown in Table 3.12.

3.2.3 Other collections

Although a new evaluation dataset was developed, we include here a brief
discussion of alternatives for the sake of completeness. The scope and to-
ponym resolution schemes developed in this work have been evaluated on
the CoNLL-2003 and TR-CoNLL corpus as well.

RCV1

The Reuters Corpus Volume 1 (RCV1) (Rose et al., 2002) is an archive of
806,791 English language news stories that is freely available to the research
community. It includes all English language stories produced by Reuters jour-
nalists between 20/8/1996 and 19/8/1997. All the stories in RCV1 are coded
for topic, region (geography) and industry. The region or geographical codes
are used to indicate the geographical regions referred to in a story. These
represent three types of grouping: (1) countries (e.g., UK), (2) geographi-
cal groups (e.g., BENELUX), and, (3) economic groupings (e.g., GSEVEN).
There is no explicit hierarchical structure in the region codes.
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<?xml version="1.0" encoding="UTF-8"?>

<RNW sid="28112009.1">

<title>UK, France set up 10 billion dollar climate

fund</title>

<p>Britain and France have pledged to pay developing nations

to help them combat global warming by calling for a

6.67-billion euro climate fund financed by rich countries.

Attending a Commonwealth summit in Trinidad, Prime

Minister Gordon Brown and President Nicolas Sarkozy

urged that the fund be adopted at the Copenhagen

climate summit in early December. Mr Brown said Britain

would contribute 0.86 billion euros over three years.</p>

<p>The fund is intended to help poor countries cut greenhouse

gas emissions and counter the effects of rising sea levels.

The Commonwealth summit is the last big international

gathering before the Copenhagen climate summit due in two

weeks’ time. UN Secretary-General Ban Ki-moon, who also

attended the Commonwealth summit, said that, despite

earlier pessimism, a new climate protocol now seems

within reach.</p>

<References>

<GT name="UK" tf="1" type="LOC" rid="2635167"/>

<GT name="France" tf="2" type="LOC" rid="3017382"/>

<GT name="Britain" tf="2" type="LOC" rid="2635167"/>

<GT name="Trinidad" tf="1" type="LOC" rid="3573591"/>

<GT name="Copenhagen" tf="2" type="LOC" rid="2618425"/>

<GT name="Gordon Brown" tf="1" type="PER" />

<GT name="Brown" tf="1" type="PER" />

<GT name="Nicolas Sarkozy" tf="1" type="PER" />

<GT name="Ban Ki-moon" tf="1" type="PER" />

<GT name="Commonwealth" tf="3" type="ORG" />

<GT name="UN" tf="1" type="ORG" />

</References>

</RNW>

Figure 3.5: Sample of RNW story.
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Most frequent Less frequent
Toponyms Frequency Toponyms Frequency

USA 178 Aalborg 1
Afghanistan 68 Abidjan 1
United States 67 Albania 1
Iran 61 Alps 1
Iraq 60 Annapolis 1
China 49 Arezzo 1
Netherlands 47 Arhus 1
Australia 44 Aruba 1
Russia 41 Arusha 1
Pakistan 33 Asadabad 1
Germany 33 Auckland 1
Turkey 32 Baabda 1
Israel 31 Bacau 1
France 31 Baidoa 1
Europe 28 Bali 1

Table 3.12: TR-RNW fifteen most frequent and least frequent toponyms.

CoNLL-2003

The CoNLL-2003 (Tjong Kim Sang and De Meulder, 2003) collection is a
derivative of the Reuters English corpus (RCV1) (Rose et al., 2002). Geo-
graphic scope(s) at country level is provided for every individual document
in the collection. The TR-CoNLL collection (Leidner, 2007) consisting of
946 documents is the first toponym resolution evaluation benchmark corpus
derived from the CoNLL-2003 collection. The collections provide a useful
resource for evaluating geographic scope and referent resolution techniques.
Table 3.13 shows the overall profiles of TR-CoNLL and TR-MUC4 (see sub-
section below) corpus as documented by Leidner (2007).

TR-MUC4

The TR-MUC4 (Leidner, 2007) consists of 100 documents in the Fourth
Message Understanding Contest (MUC-4) (Sundheim, 1992). The collection
is made up of intelligence reports from the Foreign Broadcast Information
Service (FBIS) covering Central America. It is specifically prepared as a
benchmark to evaluate the place referent ambiguity resolution (PRAR) task.
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TR-CoNLL TR-MUC4

Corpus size (in tokens) 204,566 30,051
Number of documents 946 100
Toponym instances 6,980 278
Unique toponyms 1,299 135
Annotator agreement 0.9350 0.7840
Human annotators 4 2

Table 3.13: TR-CoNLL & TR-MUC4 corpus characteristic.

Named entity type Examples

Location New York City, Groningen, Madi Okollo
Person Jesus Christ, Stephen Babua, Nicodemus Chengula
Organisation ABN AMRO, Hispirit Limited, CNN, EU
Date 07 December 1968, 10/03/1973, 22-02-2001
Time 11 a.m. EAT, Midnight, last night
Percentage 19%, fifteen percent, 55%
Money AC1,190.00, UGX 3.381 million, $1,765.58

Table 3.14: Named entity types defined in Chinchor (1997).

3.3 Tools

The Named Entity Recognition and Classification (NERC) is the first task
performed in an automatic text analysis system. The Message Understanding
Conferences 7 (MUC-7) challenged participants to mark seven named entity
types in a text span, namely; location, person, organisation, date, time,
percentage and monetary amount (Chinchor, 1997).

Chinchor (1997) defined a named entity of type location as a name of
politically or geographically defined location (such as cities, provinces, coun-
tries, international regions, bodies of water, mountains, etc.). An organiza-
tion is defined as a named corporate, governmental or other organizational
entity. A person named entity is defined as a named person or family.

To perform the NERC task in this work, an off-the-shelf NERC tagger
is chosen instead of building a new system to specifically tag place names in
running text. The main reason is that the location tagging in the state-of-
the-art NERC systems have recently achieved good performance with F-score
measure in the range of 87.00% and above on English text (Carreras et al.,
2003; Chieu and Ng, 2003; Curran and Clark, 2003; Florian et al., 2003; Klein
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et al., 2003; Zhang and Johnson, 2003). Toponym recognition is a subset of
the broad NERC concerned with the recognition of names in running text
and classification of the names as place names as opposed to names of other
entities.

Although our focus is on toponym recognition, we are aware that the other
types of named entities indirectly do have geographical signature attached to
them. For example, the Presidents can be assumed to represent the countries
they administer, and thereby, playing the role of implied toponyms to the
countries the represent.

3.3.1 Alias-i Lingpipe

The Alias-i LingPipe 9 is a suite of Java libraries for the linguistic analysis of
human language. Lingpipe’s information extraction and data mining tools
can do the following (among other things): (1) track mentions of entities
(e.g. people or proteins); (2) link entity mentions to database entries; (3)
uncover relations between entities and actions; (4) classify text passages by
language, character encoding, genre, topic, or sentiment; (5) correct spelling
with respect to a text collection; (6) cluster documents by implicit topic and
discover significant trends over time; and, (7) provide part-of-speech tagging
and phrase chunking.

In this work Lingpipe has been used to perform named entity tagging,
i.e., names of places, adjectives referring to places and people, names of peo-
ple, names of organisation, and types of geographical features. The LingPipe
NERC module employs three methods: (1) supervised training of a statis-
tical model, (2) dictionary matching, and (3) regular expression matching.
The Place Reference Recognition and Classification (PRRC) task uses the
pre-trained supervised model and dictionary matching method. The geo-
graphical adjectives, place types and spatial relations are tagged using the
dictionary matching method while the place name tagging used the pre-
trained statistical model for English. Figure 3.6 shows an example Lingpipe
output, and the list of geographical terms extracted to feed geographical scope
resolution and toponym resolution components described in Chapter 4 and
5 respectively. Besides Lingpipe, other tools that could have been used to
perform the toponym recognition task are the OpenNLP tools, WordFreak,
Gate Annie and Apache UIMA. These tools are briefly described below.

9[29 November 2009]: http://alias-i.com/lingpipe/
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<Summary sid="s10292">

<sent>

A spokesperson for President

<ENAMEX id="19595" type="PERSON">Vicente Fox</ENAMEX>

says

<ENAMEX id="19592" type="LOCATION">Mexico</ENAMEX>

will not accept

<ENAMEX id="19523" type="LOCATION">US</ENAMEX>

attempts to enforce its law on

<ENAMEX id="19593" type="ADJECTIVE">Mexican</ENAMEX>

territory.

</sent>

<sent>

The

<ENAMEX id="19524" type="ORGANIZATION">

State Department</ENAMEX> in

<ENAMEX id="19582" type="LOCATION">Washington</ENAMEX>

says

<ENAMEX id="19523" type="LOCATION">US</ENAMEX>

hotels all over the world must abide by

<ENAMEX id="19523" type="LOCATION">US</ENAMEX>

law.

</sent>

</Summary>

⇓

<Summary sid="s10292">

<GT name="Vicente Fox" tf="1" type="PERSON" />

<GT name="Mexico" tf="1" type="LOCATION" />

<GT name="US" tf="3" type="LOCATION" />

<GT name="Washington" tf="1" type="LOCATION" />

<GT name="State Department" tf="1" type="ORGANIZATION" />

<GT name="Mexican" tf="1" type="ADJECTIVE" />

</Summary>

Figure 3.6: Example output of Alias-i’s LingPipe NLP tool.
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3.3.2 OpenNLP tools

The OpenNLP tools 10 are a collection of natural language processing tools
which use maximum entropy models to resolve ambiguity. The OpenNLP
tools package include a sentence detector, tokenizer, pos-tagger, shallow and
full syntactic parser, and named-entity detector. The OpenNLP tools can
be used by themselves, or as plugins with other Java frameworks such as
WordFreak and UIMA.

3.3.3 WordFreak

WordFreak 11 is a Java-based linguistic annotation tool designed to support
human, and automatic annotation of linguistic data as well as employ active-
learning for human correction of automatically annotated data.

3.3.4 GATE ANNIE

GATE 12 is framework for developing and deploying software components
that process human language. GATE is distributed with an Information Ex-
traction (IE) component set called ANNIE (which stands for ”A Nearly-New
IE system”). The ANNIE system consists of a tokenizer, sentence splitter,
POS tagger, gazetteers and orthomatcher (orthographic coreference).

3.3.5 Apache UIMA

UIMA 13 stands for Unstructured Information Management Architecture and
is a component architecture and software framework implementation for the
analysis of unstructured content like text, video and audio data. The main
goal of UIMA is to transform unstructured information to structured infor-
mation by orchestrating analysis engines to detect entities or relations and
thus to build the bridge between the unstructured and the structured world.

3.4 Conclusion

This chapter described the geographical database, document collections and
named entity recognition tools available to experiment with approaches pro-
posed in this work. The Lingpipe linguistic analysis tool is used to preprocess

10[29 November 2009]: http://opennlp.sourceforge.net/
11[29 November 2009]: http://wordfreak.sourceforge.net/
12[30 November 2009]: http://gate.ac.uk/
13[30 November 2009]: http://incubator.apache.org/uima/doc-uima-why.html
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text on which GIR procedures proposed in this work are applied. Two new
corpora are developed from existing news collections for the toponym resolu-
tion evaluation task – the TR-CLEF and TR-RNW corpus. The TR-CLEF
corpus is derived from the relevant documents to GeoCLEF campaign top-
ics, and the TR-RNW is from the Radio Netherlands Worldwide summaries.
Evaluation of human performance shows that the toponym resolution is a
non-trivial task for ordinary users with average secondary school geography
knowledge. It is also found that the resolution of toponyms of type city, town
and village is more difficult than resolution of toponyms of type continent,
country and capital city. The new corpora (i.e., TR-CLEF and TR-RNW)
will be released to the geographical information retrieval (GIR) research com-
munity during 2010.


