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Introduction

e Traditional information retrieval (IR): stemming is apgadito all words in
a text

e Geographical information retrieval (GIR): use named gnt#cognition
and classification; avoid stemming location names

e Typically, locations are indicated by proper nouns only

e GIRSA (Geographic Information Retrieval by Semantic Amtian):
aims at a broader GIR approach not solely based on locatimesabut
on location indicators

| ocation Indicators

Definition: Location indicators are text segments from which the gequitjca
scope of a document can be inferred.
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e Adjectives corresponding to a location.
Example: tunesischlunisianfor Tunesiehlunisia
e Demonyms, e.g. the name for inhabitants originating fromcation.
Example: Franzose, FranasinFrenchman, Frenchwomalor Frankre-
ich/France
e Codes for a location name.
Example: HU21 for Tolna County, Hungar{~IPS region code)
e Abbreviations and acronyms for a location name, includijg@tives.
Example: franz.for franzdsiscliFrench(mapped td-rankreichFrance);
e Orthographic variants, exonyms, historic names.
Example: Lower Saxonyor Niedersachsen
e Unigue entities associated with a geographic location, leegdquarters
of an organization, persons, buildings.
Example: Molierefor France
e The location names itself (full names and short forms).
Example: Republik Kore&gRepublic of Koredor SidkoredSouth Korea

| ocation Indicator Normalization

e Character level: diacritical marks are replaced with noceated charac-
ters to create synonym sets of orthographic variants ($ynstements of
a synset are normalized by selecting a representativedaythonym set.
Example: Quebec—Quebec

e Morphologic level: Inflectional endings are identified arbarated us-
Ing a set of manually created rules and large lists of exoapti Typical
German inflectional endings of a word form are removed.
Multi-word expressions may contain inflectional morphglod/iorpho-
logic variations of location names are reduced to their liaga.
Examples: Berlins —Berlin; das Rote Meer—~Rote Meer des Roten
Meer(e)s—Rote Meer
Derivational morphology is part of associating adjectiveth location
names.
Example: bayrisch—Bayern danisch—Danemark

e Semantic level: Prefixes indicating compass directionseparated from
the name. Location indicators are mapped to location names.
Examples: Norddeutschland-Nord-Deutschlangdexception:Sidafrika
—Sidafrika

e Lexical level: Name variations are normalized using symeptesenta-
tives.
Example: Burma Birma —Myanmar

Semantic Analysis for GIR

e Extension of semantic representation matching approatR;IGSicht
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Example:

e Whiskyherstellung auf den schottischen Ind@idhiskey production on
the Scottish Islandstopic 10.2452/57-GC)

— subqueryNenne schottische Inse(fName Scottish islandg’(by query
decomposition)

— subqueryNenne Inseln in Schottlar{tName islands in Scotlan@i{by in-
ferential query expansion)

— partial answersona andlslay (by answering the subqueries on the Geo-
CLEF corpus and the German Wikipedia)

— new queriesVhiskyherstellung auf lon@wWhiskey production on lond’
andwWhiskyherstellung auf IslgiWWhiskey production on Islay{by query
paraphrasing)

— In total, 80 different subqueries were produced for the Pict

Experimental Setup

e GeoCLEF 2007 documents: 275,000 German newspaper arfrolas
Frankfurter Rundschau Schweizerische Depeschenagentand Der
Spiegelfrom the years 1994 and 1995 (see Gey et al. (2006))

e performance of GIRSA is evaluated on 25 topics from from Qdeic
2007 with atitle, a short description, and a narrative part

e Setup similar to previous GIR experiments on GeoCLEF daiselirey
et al. (2006); Leveling (2007)

e Different indexes:

1. S:All words in the document text are stemmed

2. SL: Location indicators are identified and normalized bagse form
of a location name

3. SLD: In addition, decompounding is applied to the wordghatext

4. O: Documents and queries are represented as semantarkeamd
GIR is seen as (a form of) QA

e Queries and documents are processed in the same way

e Simple processing: No named entity recognizer; no largetteer for
guery expansion; no blind feedback

e For bilingual (English-German) experiments: translatereggs using
the Promt web service for machine translatiantp: //www.e-promt.
com/)

The following parameter settings were used in differenteeal experiments:

1. query language: German (DE), English (EN) — cf. run ID

2. Iindex type: stemming only (S), identification of locaspmot stemmed
(SL), decomposition of German compounds (SLD), hybrid (8pand
based on semantic networks (O);

3. query fields: combinations of title (T), description (ABhd locations from
narrative (N).

Results and Discussion

Table 1: Results for German GeoCLEF 2007 data.

(Leveling et al. (2006)),

derived from the deep question answering (QA) system IrSich
(Hartrumpf and Leveling (2007))

GIR-InSicht matches reduced semantic representationiseotapic de-
scription or topic title with the semantic representatiohsentences from
the document collection

Query semantic network was allowed to be split in parts atiipseman-

tic relations, e.g. at aoc relation (location of a situation or object) of the
MultiNet formalism (multilayered extended semantic natkg) Helbig
(2006))

Query decompositiowas implemented, i.e. a query can be decomposed
Into two dependent queries, the subquery and the main query

The subquery is answered by the QA system InSicht; the asswere
Integrated into the main query on the semantic network level

Run Parameters Results
Index flelds relret MAP P@5

FUHtd1de S TD 597 0.119 0.280
FUHtd2de SL TD 707 0.191 0.288
FUHtd3de SLD TD 677 0.190 0.272
FUHtdn4de SL TDN 722 0.236 0.328
FUHtdn5de SLD TDN 717 0.258 0.336
FUHtd6de SLD/O TD 680 0.196 0.280
GIR-InSicht O D 52 0.067 0.104
FUHtd1en S TD 490 0.114 0.216
FUHtd2en SL TD 588 0.146 0.272
FUHtd3en SLD TD 580 0.145 0.224
FUHtdn4en SL TDN 622 0.209 0.352
FUHtdn5en SLD TDN 619 0.188 0.272
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Figure 1: Recall-precision graph for German monolingual GeoCLEF
experiments.

e Baseline run (FUHtd1de) is clearly outperformed

e Adding location names from the narrative notably improvedgrmance

e Hybrid approach for GIR proved interesting, and even a feditaxhal
relevant documents were found

e Planned improvements for GIRSA:

— estimate the importance (weight) of different locationioadors,
possibly depending on the context (el¥anish coast—Denmark
but German shephergs Germany

— apply part-of-speech tagger and named entity recogniz€eetuify
location names

— Investigate the combination of means to increase prec{si@narec-
ognizing metonymic uses of location names) with means tease
recall (e.g. recognizing and normalizing location indozra)
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