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Preface

The sixth campaign of the Cross Language Evaluation Forum (CLEF) for European
languages was held from January to September 2005. CLEF is by now an established
international evaluation initiative and 74 groups from all over the world submitted
results for one or more of the different evaluation tracks in 2005, compared with 54
groups in 2004. There were eight distinct evaluation tracks, designed to test the
performance of a wide range of systems for multilingual information access. Full
details regarding the design of the tracks, the methodologies used for evaluation, and
the results obtained by the participants can be found in the different sections of these
proceedings.

As always the results of the campaign were reported and discussed at the annual
workshop held in Vienna, Austria, September 21-23, immediately following the ninth
European Conference on Digital Libraries. The workshop was attended by
approximately 110 academic and industrial researchers and system developers. In
addition to presentations by participants in the campaign, Noriko Kando from the
National Institute of Informatics, Tokyo, gave an invited talk on the activities of the
NTCIR evaluation initiative for Asian languages. Breakout sessions gave participants
a chance to discuss ideas and results in detail. The final session was dedicated to
proposals for activities for CLEF 2006. The presentations given at the workshop can
be found on the CLEF Web site at: www.clef-campaign.org. We should like to thank
the other members of the CLEF Steering Committee for their assistance in the
coordination of this event.

These post-campaign proceedings represent extended and revised versions of the
initial working notes presented at the workshop. All papers were subjected to a
reviewing procedure. The final volume was prepared with the assistance of the Center
for the Evaluation of Language and Communication Technologies (CELCT), Trento,
Italy, under the coordination of Danilo Giampiccolo. The support of CELCT is
gratefully acknowledged. We should also like to thank all our reviewers for their
careful refereeing.

CLEF 2005 was an activity of the DELOS Network of Excellence for Digital
Libraries, within the framework of the Information Society Technologies programme
of the European Commission.

May 2006 Carol Peters
Fredric C. Gey

Julio Gonzalo

Gareth J.F. Jones

Michael Kluck

Bernardo Magnini

Henning Miiller

Maarten de Rijke



Organization

Reviewers

The Editors express their gratitude to the colleagues listed below for their assistance
in reviewing the papers in this volume:

Mirna Adriani, Faculty of Computer Science, University of Indonesia, Indonesia
Javier Artiles, Departamento de Lenguajes y Sistemas Informéticos, UNED,
Madrid, Spain

Paul Clough, Dept. of Information Studies, University of Sheffield, UK

Thomas Deselaers, Lehrstuhl fiir Informatik 6, Aachen University of Technology
(RWTH), Germany

Giorgio Di Nunzio, Dept. of Information Engineering, University of Padua, Italy
Nicola Ferro, Dept. of Information Engineering, University of Padua, Italy

Carlos Figuerola, REINA Research Group, University of Salamanca, Spain

Cam Fordyce, CELCT, Centre for Evaluation of Language and Communication
Technologies, Trento, Italy

Pamela Forner, CELCT, Centre for Evaluation of Language and Communication
Technologies, Trento, Italy

Danilo Giampiccolo, CELCT, Centre for Evaluation of Language and
Communication Technologies, Trento, Italy

Michael Grubinger, School of Computer Science and Mathematics, Victoria
University, Melbourne, Australia

Errol Haymann, CELCT, Centre for Evaluation of Language and Communication
Technologies, Trento, Italy

William Hersh, Dept. of Medical Informatics and Clinical Epidemiology, Oregon
Health and Science University, Portland, USA

Jeffery Jensen, Dept. of Medical Informatics and Clinical Epidemiology, Oregon
Health and Science University, Portland, USA

Jaap Kamps, Archive and Documentation Studies, University of Amsterdam, The
Netherlands

Thomas M. Lehmann, Dept. of Medical Informatics, Aachen University of
Technology (RWTH), Germany

Craig Macdonald, Dept. of Computing Science, University of Glasgow, UK
Bernardo Magnini, Centro per la Ricerca Scientifica e Tecnologica, ITC-irst,
Trento, Italy

Thomas Mandl, Information Science, University of Hildesheim, Germany
Trinitario Martinez, Dept. of Software and Computing Systems, University of
Alicante, Spain

Angel Martinez-Gonzales, Universidad Politécnica de Madrid, Spain

David Pinto, Faculty of Computer Science, BUAP, Mexico

Borkur Sigurbjornsson, Informatics Institute, University of Amsterdam, The
Netherlands

Stephen Tomlinson, Hummingbird, USA



VIII

Organization

CLEF 2005 Coordination

CLEF is coordinated by the Istituto di Scienza e Tecnologie dellInformazione,
Consiglio Nazionale delle Ricerche, Pisa.

The following institutions contributed to the organization of the different tracks of
the CLEF 2005 campaign:

Centre for the Evaluation of Human Language and Multimodal Communica-
tion Technologies (CELCT), Trento, Italy

Centro per la Ricerca Scientifica e Tecnologica, Istituto Trentino di Cultura,
Trento, Italy

College of Information Studies and Institute for Advanced Computer
Studies, University of Maryland, USA

Department of Computer Science, University of Helsinki, Finland
Department of Computer Science and Information Systems, University of
Limerick, Ireland

Department of Information Engineering, University of Padua, Italy
Department of Information Studies, University of Sheffield, UK

Evaluations and Language Resources Distribution Agency (ELDA), Paris,
France

German Research Centre for Artificial Intelligence, DFKI, Saarbriicken,
Germany

Information and Language Processing Systems, University of Amsterdam,
Netherlands

Informationszentrum Sozialwissenschaften, Bonn, Germany

IRMA group, Aachen University of Technology (RWTH), Germany
Lenguajes y Sistemds Informadticos, Universidad Nacional de Educacién a
Distancia, Madrid, Spain

Linguateca, Sintef, Oslo, Norway

Linguistic Modelling Laboratory, Bulgarian Academy of Sciences, Bulgaria
National Institute of Standards and Technology, Gaithersburg MD, USA
Oregon Health and Science University, USA

Research Computing Center of Moscow State University, Russia

Research Institute for Linguistics, Hungarian Academy of Sciences, Hungary
School of Computing, Dublin City University, Ireland

School of Computer Science and Mathematics, Victoria University,
Australia

UC Data Archive and School of Information Management and Systems, UC
Berkeley, USA

University and University Hospitals of Geneva, Switzerland



Organization IX

CLEF 2005 Steering Committee

Maristella Agosti, University of Padua, Italy

Martin Braschler, Zurich University of Applied Sciences Winterthur, Switzerland
Amedeo Cappelli, ISTI-CNR & CELCT, Italy

Hsin-Hsi Chen, National Taiwan University, Taipei, Taiwan

Khalid Choukri, Evaluations and Language Resources Distribution Agency,
Paris, France

Paul Clough, University of Sheffield, UK

David A. Evans, Clairvoyance Corporation, USA

Marcello Federico, ITC-irst, Trento, Italy

Christian Fluhr, CEA-LIST, Fontenay-aux-Roses, France

Norbert Fuhr, University of Duisburg, Germany

Frederic C. Gey, U.C. Berkeley, USA

Julio Gonzalo, LSI-UNED, Madrid, Spain

Donna Harman, National Institute of Standards and Technology, USA

Gareth Jones, Dublin City University, Ireland

Franciska de Jong, University of Twente, Netherlands

Noriko Kando, National Institute of Informatics, Tokyo, Japan

Jussi Karlgren, Swedish Institute of Computer Science, Sweden

Michael Kluck, Informationszentrum Sozialwissenschaften Bonn, Germany
Natalia Loukachevitch, Moscow State University, Russia

Bernardo Magnini, ITC-irst, Trento, Italy

Paul McNamee, Johns Hopkins University, USA

Henning Miiller, University and Hospitals of Geneva, Switzerland

Douglas W. Oard, University of Maryland, USA

Maarten de Rijke, University of Amsterdam, Netherlands

Diana Santos, Linguateca, Sintef, Oslo, Norway

Jacques Savoy, University of Neuchatel, Switzerland

Peter Schiuble, Eurospider Information Technologies, Switzerland

Max Stempthuber, Informationszentrum Sozialwissenschaften Bonn, Germany
Richard Sutcliffe, University of Limerick, Ireland

Hans Uszkoreit, German Research Center for Artificial Intelligence (DFKI),
Germany

Felisa Verdejo, LSI-UNED, Madrid, Spain

José Luis Vicedo, University of Alicante, Spain

Ellen Voorhees, National Institute of Standards and Technology, USA

Christa Womser-Hacker, University of Hildesheim, Germany



Table of Contents

What Happened in CLEF 2005 . .......... .. 1
Carol Peters

Part I. Multilingual Textual Document Retrival
(Ad Hoc)

CLEF 2005: Ad Hoc Track Overview ..............coiiiiiininninnn .. 11
Giorgio M. Di Nunzio, Nicola Ferro, Gareth J.F. Jones, Carol Peters

Cross-Language and More

Ad-Hoc Mono- and Bilingual Retrieval Experiments at the University
of Hildeshelm . .. ... ... 37
René Hackl, Thomas Mandl, Christa Womser-Hacker

MIRACLE at Ad-Hoc CLEF 2005: Merging and Combining Without

Using a Single Approach . ...... ..o i 44
José M. Goni-Menoyo, José C. Gonzilez-Cristobal,
Julio Villena-Romdn

The XLDB Group at the CLEF 2005 Ad-Hoc Task.................... 54
Nuno Cardoso, Leonardo Andrade, Alberto Simées, Mario J. Silva

Thomson Legal and Regulatory Experiments at CLEF-2005 ............ 61
Isabelle Moulinier, Ken Williams

Using the X-IOTA System in Mono- and Bilingual Experiments
at CLEF 2005 . ..ot e e e 69
Loic Maisonnasse, Gilles Sérasset, Jean-Pierre Chevallet

Bilingual and Multilingual Experiments with the IR-n System .......... 79
Elisa Noguera, Fernando Llopis, Rafael Munoz, Rafael M. Terol,
Miguel A. Garcia-Cumbreras, Fernando Martinez-Santiago,
Arturo Montejo-Raez

Dictionary-Based Amharic-French Information Retrieval ............... 83
Atelach Alemu Argaw, Lars Asker, Rickard Céster, Jussi Karlgren,
Magnus Sahlgren



XII Table of Contents

A Hybrid Approach to Query and Document Translation Using a Pivot
Language for Cross-Language Information Retrieval ...................
Kazuaki Kishida, Noriko Kando

Conceptual Indexing for Multilingual Information Retrieval ............
Jacques Guyot, Said Radhouani, Gilles Falquet

SINAI at CLEF 2005: Multi-8 Two-Years-on and Multi-8 Merging-Only
asKS . o o
Fernando Martinez-Santiago, Miguel A. Garcia-Cumbreras,
L.A. Urena-Lépez

CLEF 2005: Multilingual Retrieval by Combining Multiple Multilingual
Ranked Lists . ...
Luo Si, Jamie Callan

Monolingual, Bilingual, and GIRT Information Retrieval
at CLEF-2005 . . ..o

Jacques Savoy, Pierre-Yves Berger

Socio-Political Thesaurus in Concept-Based Information Retrieval .. .. ...
Mikhail Ageev, Boris Dobrov, Natalia Loukachevitch

The Performance of a Machine Translation-Based English-Indonesian
CLIR Systemm . . ..ottt e e e e e
Mirna Adriani, Ihsan Wahyu

Exploring New Languages with HAIRCUT at CLEF 2005..............
Paul McNamee

Dublin City University at CLEF 2005: Multi-8 Two-Years-On Merging
Experiments. . .. ...
Adenike M. Lam-Adesina, Gareth J.F. Jones

Applying Light Natural Language Processing to Ad-Hoc Cross

Language Information Retrieval . ....... ... .. .. ... .. .. .. .
Christina Lioma, Craig Macdonald, Ben He, Vassilis Plachouras,
Tadh Ounis

Monolingual Experiments

Four Stemmers and a Funeral: Stemming in Hungarian
at CLEF 2005 . ...
Anna Tordai, Maarten de Rijke



Table of Contents XIII

ENSM-SE at CLEF 2005: Using a Fuzzy Proximity Matching
Function . ... ..o 187
Annabelle Mercier, Amélie Imafouo, Michel Beigbeder

Bulgarian and Hungarian Experiments with Hummingbird
SearchServer™ at CLEF 2005 . .........ouiiiieaia i, 194
Stephen Tomlinson

Combining Passages in the Monolingual Task with the IR-n System .. ... 204
Fernando Llopis, Elisa Noguera

Weighting Query Terms Based on Distributional Statistics ............. 208
Jussi Karlgren, Magnus Sahlgren, Rickard Coster

Part II. Domain-Specific Information Retrieval
(Domain-Specific)

Domain-Specific Track CLEF 2005: Overview of Results
and Approaches, Remarks on the Assessment Analysis................. 212
Michael Kluck, Mazximilian Stempfhuber

A Baseline for NLP in Domain-Specific IR ........................... 222
Johannes Leveling

Domain-Specific CLIR of English, German and Russian Using Fusion
and Subject Metadata for Query Expansion .......................... 226
Vivien Petras, Fredric Gey, Ray R. Larson

Evaluating a Conceptual Indexing Method by Utilizing WordNet . . ... ... 238
Mustapha Baziz, Mohand Boughanem, Nathalie Aussenac-Gilles

Domain Specific Mono- and Bilingual English to German Retrieval
Experiments with a Social Science Document Corpus .. ................ 247
René Hackl, Thomas Mandl

Part III. Interactive Cross-Language Information
Retrieval (iCLEF)

Overview of the CLEF 2005 Interactive Track ........................ 251
Julio Gonzalo, Paul Clough, Alessandro Vallin

Use of Free On-Line Machine Translation for Interactive Cross-Language
Question ANSWETING . . ..ottt e 263
Angel Zazo, Carlos G. Figuerola, José Luis A. Berrocal,
Viviana Ferndandez Marcial



XIV Table of Contents

“How Much Context Do You Need?”: An Experiment About the
Context Size in Interactive Cross-Language Question Answering ........
Borja Navarro, Lorenza Moreno-Monteagudo, Elisa Noguera,
Sonia Vazquez, Fernando Llopis, Andrés Montoyo

UNED at iCLEF 2005: Automatic Highlighting of Potential Answers .. ..
Victor Peinado, Fernando Lopez-Ostenero, Julio Gonzalo,
Felisa Verdejo

Effect of Connective Functions in Interactive Image Retrieval ...........
Julio Villena-Romdan, Raquel M. Crespo-Garcia,
José Carlos Gonzdlez Cristobal

Using Concept Hierarchies in Text-Based Image Retrieval: A User
Evaluation . ... ...
Daniela Petrelli, Paul Clough

Part IV. Multiple Language Question Answering
(QAQCLEF)

Overview of the CLEF 2005 Multilingual Question Answering Track. . ...
Alessandro Vallin, Bernardo Magnini, Danilo Giampiccolo,
Lili Aunimo, Christelle Ayache, Petya Osenova, Anselmo Penas,
Maarten de Rigke, Bogdan Sacaleanu, Diana Santos, Richard Sutcliffe

A Fast Forward Approach to Cross-Lingual Question Answering
for English and German ............ .. .. i
Robert Strotgen, Thomas Mandl, René Schneider

The (EDipe System at CLEF-QA 2005 .............. i,
Romaric Besangon, Mehdi Embarek, Olivier Ferret

An XML-Based System for Spanish Question Answering ...............
David Tomds, José L. Vicedo, Maximiliano Saiz, Rubén Izquierdo

A Logic Programming Based Approach to QAQCLEF05 Track .........
Paulo Quaresma, Irene Rodrigues

Extending Knowledge and Deepening Linguistic Processing
for the Question Answering System InSicht.............. ... . ... ...
Sven Hartrumpf

Question Answering for Dutch Using Dependency Relations ............
Gosse Bouma, Jori Mur, Gertjan van Noord, Lonneke van der Plas,
Jorg Tiedemann

283



Table of Contents

Term Translation Validation by Retrieving Bi-terms ..................
Brigitte Grau, Anne-Laure Ligozat, Isabelle Robba, Anne Vilnat

Exploiting Linguistic Indices and Syntactic Structures for Multilingual
Question Answering: ITC-irst at CLEF 2005 .............. ... . .....
Hristo Tanev, Milen Kouylekov, Bernardo Magnini, Matteo Negri,

Kiril Simov

The TALP-QA System for Spanish at CLEF 2005.....................
Daniel Ferrés, Samir Kanaan, Alicia Ageno, Edgar Gonzilez,
Horacio Rodriguez, Jordi Turmo

Priberam’s Question Answering System for Portuguese ................
Carlos Amaral, Helena Figueira, André Martins, Afonso Mendes,
Pedro Mendes, Cliudia Pinto

A Full Data-Driven System for Multiple Language Question

ANSWETING . o oottt e e e
Manuel Montes-y-Gomez, Luis Villasenor-Pineda,
Manuel Pérez-Coutino, José Manuel Gdomez-Soriano,
Emilio Sanchis-Arnal, Paolo Rosso

Experiments on Cross-Linguality and Question-Type Driven
Strategy Selection for Open-Domain QA ......... ... ... . ... . .....
Ginter Neumann, Bogdan Sacaleanu

QUASAR: The Question Answering System of the Universidad
Politécnica de Valencia ......... ...
José€ Manuel Gomez-Soriano, Davide Buscaldi, Empar Bisbal Asensi,

Paolo Rosso, Emilio Sanchis Arnal

Towards an Offline XML-Based Strategy for Answering Questions. ... ...
David Ahn, Valentin Jijkoun, Karin Muller, Maarten de Rijke,
Erik Tjong Kim Sang

AliQAn, Spanish QA System at CLEF-2005 ..........................
Sandra Roger, Sergio Ferrandez, Antonio Ferrdndez, Jesius Peral,
Fernando Llopis, Antonia Aguilar, David Tomds

20th Century Esfinge (Sphinx) Solving the Riddles at CLEF 2005 .. .. ...
Luis Costa

Question Answering Experiments for Finnish and French...............
Lili Aunimo, Reeta Kuuskoski



XVI Table of Contents

MIRACLE’s Cross-Lingual Question Answering Experiments

with Spanish as a Target Language ........... ... ... ... ... . ...
César de Pablo-Sdnchez, Ana Gonzdlez-Ledesma,
José Luis Martinez-Ferndandez, José Maria Guirao,
Paloma Martinez, Antonio Moreno

The Role of Lexical Features in Question Answering for Spanish . . .
Manuel Pérez-Coutino, Manuel Montes-y-Gdomez, Aurelio
Lopez-Lopez, Luis Villasenor-Pineda

Cross-Language French-English Question Answering Using the DLT
System at CLEF 2005 .. ... ... i
Richard F.E. Sutcliffe, Michael Mulcahy, Igal Gabbay,
Aoife O’Gorman, Darina Slattery

Finding Answers to Indonesian Questions from English Documents .
Mirna Adriani, Rinawati

BulQA: Bulgarian-Bulgarian Question Answering at CLEF 2005. . .
Kiril Simov, Petya Osenova

The Query Answering System PRODICOS ......................

Laura Monceauz, Christine Jacquin, Emmanuel Desmontils

Part V. Cross-Language Retrieval In Image
Collections (ImageCLEF)

The CLEF 2005 Cross-Language Image Retrieval Track ..........
Paul Clough, Henning Muller, Thomas Deselaers,
Michael Grubinger, Thomas M. Lehmann, Jeffery Jensen,
William Hersh

Linguistic Estimation of Topic Difficulty in Cross-Language Image
Retrieval . . ..o o
Michael Grubinger, Clement Leung, Paul Clough

Dublin City University at CLEF 2005: Experiments with the
ImageCLEF St Andrew’s Collection . ...........................
Gareth J.F. Jones, Kieran McDonald

A Probabilistic, Text and Knowledge-Based Image Retrieval System
Rubén Izquierdo-Bevid, David Tomds, Mazimiliano Saiz-Noeda,
José Luis Vicedo



Table of Contents

UNED at ImageCLEF 2005: Automatically Structured Queries

with Named Entities over Metadata . .......... ... .. ... ... ... ......

Victor Peinado, Fernando Lopez-Ostenero, Julio Gonzalo,
Felisa Verdejo

Easing Erroneous Translations in Cross-Language Image Retrieval

Using Word ASSOCIationS . . . ..o vttt et

Masashi Inoue

A Corpus-Based Relevance Feedback Approach to Cross-Language

Image Retrieval . . ... ..

Yih-Chen Chang, Wen-Cheng Lin, Hsin-Hsi Chen

CUHK at ImageCLEF 2005: Cross-Language and Cross-Media Image

Retrieval . ...

Steven C.H. Hoi, Jianke Zhu, Michael R. Lyu

The University of Jaén at ImageCLEF 2005: Adhoc

and Medical Tasks .. ...

M.T. Martin-Valdivia, M.A. Garcia-Cumbreras,
Miguel C. Diaz-Galiano, L.A. Urena-Ldpez,
A. Montejo-Raez

Data Fusion of Retrieval Results from Different Media: Experiments

at ImageCLEF 2005 ... ... .

Romaric Besangon, Christophe Millet

Combining Visual Features for Medical Image Retrieval

and Annotation . . ......... ..

Wei Xiong, Bo Qiu, Qi Tian, Changsheng Xu, S.H. Ong,
Kelvin Foong

A Structured Visual Learning Approach Mixed with Ontology

Dimensions for Medical Queries.............coo i,

Jean-Pierre Chevallet, Joo-Hwee Lim, Said Radhouani

FIRE in ImageCLEF 2005: Combining Content-Based Image Retrieval

with Textual Information Retrieval .. .......... ... .. ... .. ... .......

Thomas Deselaers, Tobias Weyand, Daniel Keysers,
Wolfgang Macherey, Hermann Ney

A Clustered Retrieval Approach for Categorizing and Annotating

Images . ..o

Lisa Ballesteros, Desislava Petkova

XVII



XVIII Table of Contents

Manual Query Modification and Data Fusion for Medical Image
Retrieval . . ... o
Jeffery R. Jensen, William R. Hersh

Combining Textual and Visual Features for Image Retrieval ............
José Luis Martinez-Ferndndez, Julio Villena Romdn,
Ana M. Garcia-Serrano, José Carlos Gonzailez-Cristébal

Supervised Machine Learning Based Medical Image Annotation
and Retrieval in ImageCLEFmed 2005 ............ ... .. .. oii....
Md. Mahmudur Rahman, Bipin C. Desai, Prabir Bhattacharya

Content-Based Retrieval of Medical Images by Combining Global
Features .. ... e
Mark O Gild, Christian Thies, Benedikt Fischer,
Thomas M. Lehmann

Combining Textual and Visual Features for Cross-Language Medical
Image Retrieval ... ... ..
Pei-Cheng Cheng, Been-Chian Chien, Hao-Ren Ke, Wei-Pang Yang

The Use of MedGIFT and EasyIR for ImageCLEF 2005 ...............
Henning Miiller, Antoine Geissbiihler, Johan Marty, Christian Lovis,
Patrick Ruch

Retrieving Images Using Cross-Language Text and Image Features ... ...
Mirna Adriani, Framadhan Arnely

UB at CLEF 2005: Bilingual CLIR and Medical Image Retrieval
asKS . o o
Miguel E. Ruiz, Silvia B. Southwick

Part VI. Cross-Language Speech Retrieval (CL-SR)

Overview of the CLEF-2005 Cross-Language Speech Retrieval Track. . ...
Ryen W. White, Douglas W. Oard, Gareth J.F. Jones,
Dagobert Soergel, Xiaoli Huang

Using Various Indexing Schemes and Multiple Translations
in the CL-SR Task at CLEF 2005 ... ...t
Diana Inkpen, Muath Alzghool, Aminul Islam

The University of Alicante at CL-SR Track...........................
Rafael M. Terol, Manuel Palomar, Patricio Martinez-Barco,
Fernando Llopis, Rafael Munoz, Elisa Noguera



Table of Contents XIX

Pitt at CLEFO05: Data Fusion for Spoken Document Retrieval .......... 773
Daqging He, Jae-Wook Ahn

UNED@CL-SR CLEF 2005: Mixing Different Strategies to Retrieve
Automatic Speech Transcriptions . ..............oooiiiiineenan.. 783
Fernando Lopez-Ostenero, Victor Peinado, Valentin Sama,
Felisa Verdejo

Dublin City University at CLEF 2005: Cross-Language Speech
Retrieval (CL-SR) Experiments ... ..........ooo i, 792
Adenike M. Lam-Adesina, Gareth J.F. Jones

CLEF-2005 CL-SR at Maryland: Document and Query Expansion
Using Side Collections and Thesauri.............. ..., 800
Jiangiang Wang, Douglas W. Oard

Part VII. Multilingual Web Track (WebCLEF)

Overview of WebCLEF 2005 . ..... ... ... i, 810
Borkur Sigurbjérnsson, Jaap Kamps, Maarten de Rijke

EuroGOV: Engineering a Multilingual Web Corpus.................... 825
Borkur Sigurbjérnsson, Jaap Kamps, Maarten de Rijke

Web Retrieval Experiments with the EuroGOV Corpus
at the University of Hildesheim ......... ... ... .. ... .. .. ... ..., 837
Niels Jensen, René Hackl, Thomas Mandl, Robert Stréitgen

Danish and Greek Web Search Experiments with Hummingbird
SearchServer™ at CLEF 2005 . ........oovuttiiiiieaieannn.., 846
Stephen Tomlinson

Combination Methods for Crosslingual Web Retrieval ................. 856
Jaap Kamps, Maarten de Rijke, Borkur Sigurbjérnsson

University of Alicante at the CLEF 2005 WebCLEF Track ............. 865
Trinitario Martinez, Elisa Noguera, Rafael Munoz,
Fernando Llopis

MIRACLE at WebCLEF 2005: Combining Web Specific and Linguistic
Information ... ... ... 869
Angel Martinez-Gonzdlez, José Luis Martinez-Ferndndez,
César de Pablo-Sdnchez, Julio Villena-Romdn



XX Table of Contents

BUAP-UPV TPIRS: A System for Document Indexing Reduction

at WebCLEF . ...

David Pinto, Héctor Jiménez-Salazar, Paolo Rosso, Emilio Sanchis

Web Page Retrieval by Combining Evidence........... ... ... ... ...

Carlos G. Figuerola, José L. Alonso Berrocal, Angel F. Zazo,
Emilio Rodriguez Vizquez de Aldana

UNED at WebCLEF 2005. . ... ...

Javier Artiles, Victor Peinado, Anselmo Penas, Julio Gonzalo,
Felisa Verdejo

Using the Web Information Structure for Retrieving Web Pages........

Mirna Adriani, Rama Pandugita

University of Glasgow at WebCLEF 2005: Experiments in Per-Field

Normalisation and Language Specific Stemming......................

Craig Macdonald, Vassilis Plachouras, Ben He, Christina Lioma,
ITadh Ounis

Part VIII. Cross-Language Geographical Retrieval
(GeoCLEF)

GeoCLEF: The CLEF 2005 Cross-Language Geographic Information

Retrieval Track Overview . ......... . .. i

Fredric Gey, Ray Larson, Mark Sanderson, Hideo Joho, Paul Clough,
Vivien Petras

MIRACLE at GeoCLEF 2005: First Experiments

in Geographical TR . ... ... ..

Sara Lana-Serrano, José M. Goni-Menoyo,
José C. Gonzdlez-Cristébal

University of Alicante at GeoCLEF 2005 .......... ... ... .. ... ......

Oscar Ferrdndez, Zornitsa Kozareva, Antonio Toral, Elisa Noguera,
Andrés Montoyo, Rafael Muroz, Fernando Llopis

Evaluating Geographic Information Retrieval ........................

Andrds Kornai

Using the WordNet Ontology in the GeoCLEF Geographical

Information Retrieval Task ....... ... .. .

Davide Buscaldi, Paolo Rosso, Emilio Sanchis Arnal



Table of Contents

The GeoTALP-IR System at GeoCLEF 2005: Experiments Using
a QA-Based IR System, Linguistic Analysis, and a Geographical

TRheSaurus ... .ot

Daniel Ferrés, Alicia Ageno, Horacio Rodriguez

CSUSM Experiments in GeoCLEF2005: Monolingual and Bilingual

L aSKS . e

Rocio Guillén

Berkeley at GeoCLEF: Logistic Regression and Fusion for Geographic

Information Retrieval . ... ... .. .

Ray R. Larson, Fredric C. Gey, Vivien Petras

Using Semantic Networks for Geographic Information Retrieval . .......

Johannes Leveling, Sven Hartrumpf, Dirk Veiel

Experiments with Geo-Filtering Predicates for IR ...................

Jochen L. Leidner

The XLDB Group at GeoCLEF 2005 .. ....... ... oo ..

Nuno Cardoso, Bruno Martins, Marcirio Chaves, Leonardo Andrade,
Mdrio J. Silva

Evaluation Issues

Portuguese at CLEF 2005... ... ... i

Diana Santos, Nuno Cardoso

Author Index . ... . .

XXI



What Happened in CLEF 2005

Carol Peters

Istituto di Scienza e Tecnologie dell’Informazione (ISTI-CNR), Pisa, Italy
carol .peters@isti.cnr.it

Abstract. The organization of the CLEF 2005 evaluation campaign is described
and details are provided concerning the tracks, test collections, evaluation
infrastructure and participation.

1 Introduction

This volume reports the results of the sixth in a series of annual system evaluation
campaigns organised by the Cross-Language Evaluation Forum (CLEF)'. The main
objectives of CLEF are (i) to provide an infrastructure that facilitates testing of all
kinds of multilingual information access systems — from monolingual retrieval for
multiple languages to the implementation of complete multilingual multimedia
search services, and (ii) to construct test-suites of reusable data that can be used for
benchmarking purposes. These objectives are achieved through the organisation of
evaluation campaigns that culminate each year in a workshop in which the groups that
participated in the campaign can report and discuss their experiments. An additional
aim of CLEF is to encourage contacts between the R&D and the application
communities and promote the industrial take-up of research results.

The main features of the 2005 campaign are briefly outlined below in order to
provide the necessary background to the experiments reported in these post-campaign
proceedings.

2 Tracks and Tasks in CLEF 2005

Over the years CLEF has gradually increased the number of different tracks and tasks
offered in order to facilitate experimentation with all kinds of multilingual
information access. CLEF 2005 offered eight tracks designed to evaluate the
performance of systems for:

e  mono-, bi- and multilingual textual retrieval on news collections (Ad Hoc)

e mono- and cross-language retrieval on structured scientific data (Domain-
Specific)

e interactive cross-language retrieval (iCLEF)

' CLEF 2005 was included in the activities of the DELOS Network of Excellence on Digital
Libraries, funded by the Sixth Framework Programme of the European Commission. For
information on DELOS, see www.delos.info.

C. Peters et al. (Eds.): CLEF 2005, LNCS 4022, pp. 1—@] 2006.
© Springer-Verlag Berlin Heidelberg 2006
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multiple language question answering (QA @CLEF)
cross-language retrieval in image collections (ImageCLEF)
cross-language spoken document retrieval (CL-SR)
multilingual retrieval of Web documents (WebCLEF)
cross-language geographic retrieval (GeoCLEF)

Cross-Language Text Retrieval (Ad Hoc): As in past years, the CLEF 2005 ad hoc
track was structured in three tasks, testing systems for monolingual (querying and
finding documents in one language), bilingual (querying in one language and finding
documents in another language) and multilingual (querying in one language and
finding documents in multiple languages) retrieval. The monolingual and bilingual
tasks were principally offered for Bulgarian, French, Hungarian and Portuguese target
collections. Additionally, in the bilingual task only, newcomers (i.e. groups that had
not previously participated in a CLEF cross-language task) or groups using a “new-to-
CLEF” query language could choose to search the English document collection. The
Multilingual task was based on the CLEF 2003 multilingual-8 test collection which
contained news documents in eight languages: Dutch, English, French, German,
Italian, Russian, Spanish, and Swedish. There were two subtasks: a traditional
multilingual retrieval task requiring participants to carry out retrieval and merging
(Multi-8 Two-Years-On), and a new task focussing only on the multilingual results
merging problem using standard sets of ranked retrieval output (Multi-8 Merging
Only).

Cross-Language Scientific Data Retrieval (Domain-Specific): This track studied
retrieval in a domain-specific context using the GIRT-4 German/English social
science database and the Russian Social Science Corpus (RSSC). Multilingual
controlled vocabularies (German-English, English-German, German-Russian,
English-Russian) were available. Monolingual and cross-language tasks were offered.
Topics were prepared in English, German and Russian. Participants could make use
of the indexing terms inside the documents and/or the Social Science Thesaurus
provided, not only as translation means, but also for tuning relevance decisions of
their system.

Interactive CLIR (iCLEF): This year, iCLEF focused on problems of cross-
language question answering and image retrieval from a user-inclusive perspective.
Participating groups were to adapt a shared user study design to test a hypothesis of
their choice, comparing reference and contrastive systems.

Multilingual Question Answering (QA@CLEF): Monolingual (non-English) and
cross-language QA systems were tested. Combinations between nine target
collections (Bulgarian, Dutch, English, Finnish, French, German, Italian, Portuguese
and Spanish) and questions in ten languages (the target languages plus Indonesian)
were explored. Both factoid and definition questions were provided as input; a subset
of the factoid questions was temporally restricted. New evaluation measures were
introduced in order to build more challenging test sets and to explore the self-scoring
ability of systems.

Cross-Language Retrieval in Image Collections (ImageCLEF): The aim of this
track was to explore the use of both text and content-based retrieval methods for
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cross-language image retrieval. Three main tasks were offered: ad-hoc retrieval from
a historic photographic collection, ad-hoc retrieval from a medical collection, and an
automatic image annotation task on medical data.

Cross-Language Speech Retrieval (CL-SR): The focus this year was on searching
spontaneous speech from oral history interviews rather than news broadcasts. The
test collection created for the track in 2005 was an English subset of a large archive of
videotaped oral histories from survivors, liberators, rescuers and witnesses of the
Holocaust created by the Survivors of the Shoah Visual History Foundation (VHF).
Topics were translated from English into Czech, French, German and Spanish to
facilitate cross-language experimentation.

The final two tracks were introduced for the first time in CLEF 2005 as trial pilot
tracks.

Multilingual Web Retrieval (WebCLEF): The aim of this track was to evaluate
systems that address multilingual information needs on the web. Three tasks were
organized: mixed monolingual, multilingual, and bilingual English to Spanish, with
homepage and named page finding queries.

Cross-Language Geographical Retrieval (GeoCLEF): The aim of GeoCLEF was
to provide the necessary framework in which to evaluate geographic IR systems for
search tasks involving both spatial and multilingual aspects. Participants were offered
an ad hoc style retrieval task based on existing CLEF collections but with a
geographic orientation.

Details on the technical infrastructure, organisation and results of these tracks can
be found in the track overview reports in this volume, collocated at the beginning of
each section.

3 Document Collections

Seven different document collections were used in CLEF 2005 to build the test
collections:

e CLEF multilingual comparable corpus of more than 2 million news docs in 12
languages (see Table 1)

e The GIRT-4 social science database in English and German and the Russian
Social Science Corpus

St Andrews historical photographic archive
CasImage radiological medical database with case notes in French and English
IRMA collection in English and German for automatic medical image annotation

Malach collection of spontaneous conversational speech derived from the Shoah
archives

e FEuroGOV, a multilingual collection of about 2M webpages crawled from
European governmental sites.

Two new collections — Bulgarian and Hungarian newspapers for 2002 - were added
to the multilingual corpus this year. Moreover, the Portuguese collection was expanded
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Table 1. Sources and dimensions of the main CLEF 2005 multilingual document collection

Collection Added | Size | No. of Median | Median Size | Median Size
in (MB) Docs Size Docs. Docs. of Docs
(Bytes) (Tokens)* (Features)

Bulgarian: Sega 2002 2005 | 120 | 33,356 NA NA NA
Bulgarian: Standart 2002 2005 93 | 35,839 NA NA NA
Dutch: Algemeen Dagblad 2001 | 241 | 106483 1282 166 112
94/95

Dutch: NRC Handelsblad 2001 299 84121 2153 354 203
94/95

English: LA Times 94 2000 425 113005 2204 421 246
English: Glasgow Herald 95 2003 154 56472 2219 343 202
Finnish: Aamulehti 94/95 2002 137 55344 1712 217 150
French: Le Monde 94 2000 158 44013 1994 361 213
French: ATS 94 2001 86 43178 1683 227 137
French: ATS 95 2003 88 42615 1715 234 140
German: Frankfurter 2000 320 139715 1598 225 161
Rundschau94

German: Der Spiegel 94/95 2000 63 13979 1324 213 160
German: SDA 94 2001 144 71677 1672 186 131
German: SDA 95 2003 144 69438 1693 188 132
Hungarian: Magyar Hirlap’02 | 2005 | 105 | 49,530 NA NA NA
Italian: La Stampa 94 2000 193 58051 1915 435 268
Italian: AGZ 94 2001 86 50527 1454 187 129
Italian: AGZ 95 2003 85 48980 1474 192 132
Portuguese: Publico 94 2004 164 51751 NA NA NA
Portuguese: Piblico 95 2004 176 55070 NA NA NA
Portuguese: Folha 94 2005 | 108 | 51,875 NA NA NA
Portuguese: Folha 94 2005 | 116 | 52,038 NA NA NA
Russian: Izvestia 95 2003 68 16761 NA NA NA
Spanish: EFE 94 2001 511 215738 2172 290 171
Spanish: EFE 95 2003 | 577 | 238307 2221 299 175
Swedish: TT 94/95 2002 352 142819 2171 183 121

SDA/ATS/AGZ = Schweizerische Depeschenagentur (Swiss News Agency); EFE = Agencia
EFE S.A (Spanish News Agency); TT = Tidningarnas Telegrambyra (Swedish newspaper)
NA = Not Available at this moment

* The number of tokens and features given in this table are approximations and may differ from
actual implemented systems.
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with the addition of a Brazilian newspaper: Folha. The multilingual corpus thus now
contains approximately 2 million news documents in twelve languages, for 1994-
1995: Dutch, English, Finnish, French, German, Italian, Portuguese, Russian, Spanish
and Swedish, and for 2002: Bulgarian and Hungarian. Table 1 gives the main details.

Parts of this collection were used by the Ad Hoc (all languages except Finnish),
Question Answering (all languages except Hungarian, Russian and Swedish),
Interactive (English and French collections only) and GeoCLEF (English and German
collections) tracks in CLEF 2005.

The domain-specific track used two collections: the GIRT-4 collection derived
from the GIRT (German Indexing and Retrieval Test) social science database and
RSSC (the Russian Social Science Corpus). GIRT-4 consists of over 150,000
documents and includes a pseudo-parallel English/German corpus. Controlled
vocabularies in German-English and German-Russian were also made available to the
participants. RSSC contains approximately 95,000 Russian social science documents.

The ImageCLEF track used three main collections: a collection of approximately
28,000 historic photographs with associated textual captions and metadata provided
by St Andrews University, Scotland; a collection of about 9,000 medical images with
French/English case notes made available by the University Hospitals, Geneva., and
the IRMA database of 10,000 medical images made available by the IRMA group,
Aachen University of Technology (RWTH).

The speech retrieval track used the MALACH collection extracted from the Shoah
archives. The sub-collection used in CLEF 2005 contained 8,104 manually identified
segments from 272 English interviews (589 hours). Automatic Speech Recognition
(ASR) transcripts and both automatically assigned and manually assigned thesaurus
terms were available as part of the collection.

The WebCLEF track used a collection crawled from European governmental sites,
called EuroGOV. This collection consists of more than 3.35 million pages from 27
primary domains. The most frequent languages are Finnish (20%), German (18%),
Hungarian (13%), English (10%), and Latvian (9%).

Each track was responsible for preparing its own topic/query statements and for
performing relevance assessments of the results submitted by participating groups.
The number of different topic languages differed from track to track from a minimum
of three in the domain-specific track to more than twenty in the cross-language image
retrieval track. Details and descriptions are given in the track overviews.

4 Evaluation Infrastructure

The CLEF technical evaluation infrastructure, currently used to manage the test data
plus results submission and analyses for the ad hoc, question answering and
geographic tracks, has been redesigned this year. The objective is to facilitate data
management tasks but also to support the production and maintenance of the scientific
data for subsequent in-depth evaluation studies. The technical infrastructure is thus
now responsible for:

e the management of submission of experiments;
e the collection of metadata about experiments, and their validation;
e the creation of document pools and the management of relevance assessments;
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e the provision of common statistical analysis tools for both organizers and
participants in order to allow the comparison of experiments;
e the provision of common tools for summarizing, producing reports and graphs on

the performances measured and analyses conducted.

The technical infrastructure is managed by the DIRECT system, developed at Padua

University®

5 Participation

A total of 74 groups submitted runs in CLEF 2005, as opposed to 54 groups in CLEF
2004: 43(37) from Europe, 19(12) from North America; 10(5) from Asia and 1 each
from South America and Australia. Last year’s figures are given between brackets.
Many groups participated in more than one track. The breakdown of participation of
groups per track is as follows: Ad Hoc 23; Domain-Specific 8; iCLEF 5; QAatCLEF
24; ImageCLEF 24; CL-SR 7; WebCLEF 11; GeoCLEF 12. As in previous years,

Table 2. CLEF 2005 Participating Groups

Budapest U. Tech.&Econ. (HU)
Bulgarian TreeBank (BG)*
California State U. (US)
CEA-LIST / LIC2M (FR)**
Chinese U. of Hong Kong (CN)
CLIPS-Grenoble (FR) **
Carnegie Mellon U. (US)**
Daedalus & Madrid Univs. (ES)
sk

DFKI (DE)**

Dublin City U.(IE) *

ENSM - St Etienne (FR)
Hummingbird (CA) ****
Inst.Infocomm Research (SG)
IPAL-CNRS (IR2) (FR/SG)**
IRIT/SIG,Toulouse (FR) ***
ITC-irst Trento (IT) *****
Ist.Nac.Astrofisica, Optica,
Electronica (MX)

Johns Hopkins U (US) ***%**
LIMSI-CNRS (FR) **
Linguateca-Sintef (NO) *
Linguit GmbH (DE)

Metacarta Inc (US)

Moscow State U.(RU)

Mount Holyoke College (US)

Nat.Chiao-Tung U. (TW) *
Nat. Inst.Informatics (JP) *
Nat.Dong Hwa U. (TW) *
Nat.Taiwan U. (TW) ****
Nat.U. Singapore (SG)

Oregon Health & Sci. U. (US) *
Priberam Informatica (PT)
RWTH Aaachen-CS (DE)*
RWTH Aachen -Med.Inf. (DE)*
SUNY Buffalo (US) **
Swedish Inst.CS (SV) ****
SYNAPSE Développement (FR)
Thomson Legal (US) ****

U. Hospitals Geneva (CH) *
U.Alicante (ES) ****
U.Amsterdam —Informatics|
(NL) #ks

U.Amsterdam —Informatics2
(NL)

U.Autonomous Puebla (MX)
U.Comahue (AR)

U.Concordia (CA)

U.Evora (PT)*

U.Geneva (CH)

U.Glasgow (UK) *

U.Granada (ES)

U.Groningen (NL)

U.Hagen (DE) **

U.Helsinki (FT) *
U.Hildesheim (DE) ***
U.Indonesia (ID)

UlJaen (ES) ****

U.Liege (BE)

U.Limerick (IE)**

U.Lisbon (PT) *

U.Maryland (US) ##***
U.Melbourne (AU)
U.Montreal (CA) *****

U. Nantes (FR)

U.Neuchatel (CH) ****
U.Ottawa (CA)U.Pittsburgh (US)
U.Politecnica Catalunya (ES)
U.Politecnica Valencia (ES)
U.Salamanca (ES)***
U.Sheffield (UK) *#***
U.Stockholm (SV) *
U.Surugadai (JP) **
U.Waterloo (CA)

UC Berkeley -IM&S1(US)*****
UC Berkeley-IM&S-2 (US) *
UNED-LSI, (ES)****

* For more information, see G. Di Nunzio & N. Ferro, DIRECT: a System for Evaluating
Information Access Components of Digital Libraries. In ECDL 2005 Proceedings, LNCS

3652, Springer, pp 483-484.
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also included the Amaryllis database.

Fig. 2. CLEF 2000 — 2005 - numbers of participants per track
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participating groups consist of a nice mix of new-comers (26) and groups that had
participated in one or more previous editions (48). The introduction of new tracks this
year has clearly had a big impact both with respect to numbers and also regarding
expertise — making CLEF an increasingly multidisciplinary forum. Table 2 lists the
groups that participated in CLEF 2005 — the asterisks indicate the number of times a
group has participated in previous editions of CLEF. The six groups with five
asterisks have taken part in all editions. The full affiliation of each group can be seen
in their papers in this volume. Figure 1 shows the growth in participation over the
years and Figure 2 shows the shift in activity as new tracks have been added.

6 Main Results

CLEF 2005 saw a clear change in focus of interest from textual document retrieval to
information extraction and multimedia retrieval over languages. This was evidenced,
in particular, by the great success and consolidation of the tracks for cross-language
question answering and cross-language retrieval in image collections (both introduced
as pilots in 2003) and by the interest shown in the two new pilot tasks: WebCLEF and
GeoCLEF. Research work was stimulated in many areas by the design of appropriate
tasks within the tracks. In many cases, the problems studied were “new” (in the sense
that this was the first time that an objective setting had been provided for testing,
evaluation and comparison of the effectiveness of diverse approaches for a given
problem).

As new areas are covered, CLEF is becoming an increasingly multidisciplinary
forum with participants from the Information Retrieval (IR), Natural Language
Processing (NLP), image and speech processing, and Geographic Information System
(GIS) communities, and a consequent synergy of diverse expertise. The discussion
lists during the campaign and the workshop at the end give the different groups the
opportunity to come together exchanging and sharing ideas, experiences, tools and
methodologies. CLEF puts a strong emphasis on resource building and sharing. Many
groups that originally met at a CLEF workshop have continued to work together and
collaborate. The result is a strong, well-connected and enthusiastic research and
development community.

This volume is organized into separate sections for each of the main evaluation
tracks listed above. Each section begins with an overview paper by the track
coordinators describing the track objectives, setup, tasks and main results. The
majority of the papers are thoroughly revised and expanded versions of the reports
presented at the Workshop held in Vienna, Austria, September 2005. Many also
include descriptions of additional experiments and results, as groups often further
optimise their systems or try out new ideas as a consequence of discussions at the
workshop. The final paper by Santos and Rocha reflects on the challenges that have to
be addressed when adding language in CLEF evaluation activities. The individual
results for all official ad hoc experiments in CLEF 2005 are given in the Appendix at
the end of the Working Notes prepared for the 2005 Workshop. These are available
online on the CLEF website at: http://www.clef-campaign.org/
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Abstract. We describe the objectives and organization of the CLEF
2005 ad hoc track and discuss the main characteristics of the tasks of-
fered to test monolingual, bilingual, and multilingual textual document
retrieval. The performance achieved for each task is presented and a
statistical analysis of results is given. The mono- and bilingual tasks fol-
lowed the pattern of previous years but included target collections for
two new-to-CLEF languages: Bulgarian and Hungarian. The multilingual
tasks concentrated on exploring the reuse of existing test collections from
an earlier CLEF campaign. The objectives were to attempt to measure
progress in multilingual information retrieval by comparing the results
for CLEF 2005 submissions with those of participants in earlier work-
shops, and also to encourage participants to explore multilingual list
merging techniques.

1 Introduction

The ad hoc retrieval track is generally considered to be the core track in the
Cross-Language Evaluation Forum (CLEF). The aim of this track is to promote
the development of monolingual and cross-language textual document retrieval
systems. As in past years, the CLEF 2005 ad hoc track was structured in three
tasks, testing systems for monolingual (querying and finding documents in one
language), bilingual (querying in one language and finding documents in another
language) and multilingual (querying in one language and finding documents in
multiple languages) retrieval, thus helping groups to make the progression from
simple to more complex tasks. The document collections used were taken from
the CLEF multilingual comparable corpus of news documents.

The Monolingual and Bilingual tasks were principally offered for Bulgar-
ian, French, Hungarian and Portuguese target collections. Additionally, in the
bilingual task only, newcomers (i.e. groups that had not previously participated
in a CLEF cross-language task) or groups using a “new-to-CLEF” query lan-
guage could choose to search the English document collection. The aim in all
cases was to retrieve relevant documents from the chosen target collection and
submit the results in a ranked list.

C. Peters et al. (Eds.): CLEF 2005, LNCS 4022, pp. 1136l 2006.
© Springer-Verlag Berlin Heidelberg 2006
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The Multilingual task was based on the CLEF 2003 multilingual-8 test col-
lection which contained news documents in eight languages: Dutch, English,
French, German, Italian, Russian, Spanish, and Swedish. There were two sub-
tasks: a traditional multilingual retrieval task (Multi-8 Two-Years-On), and a
new task focusing only on the multilingual results merging problem using stan-
dard sets of ranked retrieval output (Multi-8 Merging Only). One of the goals
for the first task was to see whether it is possible to measure progress over time
in multilingual system performance at CLEF by reusing a test collection cre-
ated in a previous campaign. In running the merging only task our aim was to
encourage participation by researchers interested in exploring the multilingual
merging problem without the need to build retrieval systems for the document
languages.

In this paper we describe the track setup, the evaluation methodology and the
participation in the different tasks (Section [2) and present the main character-
istics of the experiments and show the results (Sections 3 - 5). The final section
provides a brief summing up. For information on the various approaches and re-
sources used by the groups participating in this track and the issues they focused
on, we refer the reader to the other papers in this section of the proceedings.

2 Track Setup

The ad hoc track in CLEF adopts a corpus-based, automatic scoring method
for the assessment of system performance, based on ideas first introduced in the
Cranfield experiments [I] in the late 1960s. The test collection used consists of
a set of “topics” describing information needs and a collection of documents to
be searched to find those documents that satisfy these information needs. Eval-
uation of system performance is then done by judging the documents retrieved
in response to a topic with respect to their relevance, and computing the recall
and precision measures. The distinguishing feature of CLEF is that it applies
this evaluation paradigm in a multilingual setting. This means that the criteria
normally adopted to create a test collection, consisting of suitable documents,
sample queries and relevance assessments, have been adapted to satisfy the par-
ticular requirements of the multilingual context. All language dependent tasks
such as topic creation and relevance judgment are performed in a distributed
setting by native speakers. Rules are established and a tight central coordina-
tion is maintained in order to ensure consistency and coherency of topic and
relevance judgment sets over the different collections, languages and tracks.

2.1 Test Collection

This year, for the first time, separate test collections were used in the ad hoc
track: the monolingual and bilingual tasks were based on document collections
in Bulgarian, English, French, Hungarian and Portuguese with new topics and
relevance assessments, whereas the two multilingual tasks reused a test collection
- documents, topics and relevance assessments - created in CLEF 2003.
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Documents. The document collections used for the CLEF 2005 ad hoc tasks
are part of the CLEF multilingual corpus of news documents described in the
Introduction to these Proceedings.

In the monolingual and bilingual tasks, the English, French and Portuguese
collections consisted of national newspapers and news agencies for the period
1994 and 1995. Different variants were used for each language. Thus, for English
we had both US and British newspapers, for French we had a national news-
paper of France plus Swiss French news agencies, and for Portuguese we had
national newspapers from both Portugal and Brazil. This meant that, for each
language, there were significant differences in orthography and lexicon over the
sub-collections. This is a real world situation and system components, i.e. stem-
mers, translation resources, etc., should be sufficiently robust to handle such
variants. The Bulgarian and Hungarian collections used in these tasks were new
in CLEF 2005 and consisted of national newspapers for the year 2001, This
meant that the collections we used in the ad hoc mono- and bilingual tasks this
year were not all for the same time period. This had important consequences on
topic creation. For the multilingual tasks we reused the CLEF 2003 multilingual
document collection. This consisted of news documents for 1994-95 in the eight
languages listed above.

Topics. Topics in CLEF are structured statements representing information
needs; the systems use the topics to derive their queries. Each topic consists
of three parts: a brief “title” statement; a one-sentence “description”; a more
complex “narrative” specifying the relevance assessment criteria.

Sets of 50 topics were created for the CLEF 2005 ad hoc mono- and bilingual
tasks. One of the decisions taken early on in the organization of the CLEF ad
hoc tracks was that the same set of topics would be used to query all collections,
whatever the task. There are a number of reasons for this: it makes it easier to
compare results over different collections, it means that there is a single master
set that is rendered in all query languages, and a single set of relevance assess-
ments for each language is sufficient for all tasks. However, the fact that the
collections used in the CLEF 2005 ad hoc mono- and bilingual tasks were from
two different time periods (1994-1995 and 2002) made topic creation particu-
larly difficult. It was not possible to create time-dependent topics that referred
to particular date-specific events as all topics had to refer to events that could
have been reported in any of the collections, regardless of the dates. This meant
that the CLEF 2005 topic set is somewhat different from the sets of previous
years as the topics tend to be of broad coverage. However, it was difficult to
construct topics that would find a limited number of relevant documents in each
collection, and a - probably excessive - number of topics used for the 2005 mono-
and bilingual tasks have a very large number of relevant documents. Although
we have not analyzed in-depth the possible impact of this fact on results calcu-
lation, we suspect that it has meant that the 2005 ad hoc test collection is less

1 It proved impossible to find national newspapers in electronic form for 1994 and Jor
1995 in these languages.
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effective in “discriminating” between the performance of different systems. For
this reason, we subsequently decided to create separate test collections for the
two different time-periods for the CLEF 2006 ad hoc mono- and bilingual tasks.

For the multilingual task, the CLEF 2003 topic sets of 60 topics were used.
For CLEF 2005 these were divided into two sets: 20 topics for training and 40
for testing. Topics were potentially available in all the original languages for the
CLEF 2003 tasks. For CLEF 2005 participants variously chose to use English,
Dutch and Spanish language topics.

Below we give an example of the English version of a typical CLEF topic:

<top> <num> C254 </num>

<EN-title> Earthquake Damage </EN-title>

<EN-desc> Find documents describing damage to property or persons caused
by an earthquake and specifying the area affected.</EN-desc>

<EN-narr> Relevant documents will provide details on damage to buildings
and material goods or injuries to people as a result of an earthquake.
The geographical location (e.g. country, region, city) affected by the
earthquake must also be mentioned.</EN-narr>

</top>

2.2 Participation Guidelines

To carry out the retrieval tasks of the CLEF campaign, systems have to build
supporting data structures. Allowable data structures include any new structures
built automatically (such as inverted files, thesauri, conceptual networks, etc.)
or manually (such as thesauri, synonym lists, knowledge bases, rules, etc.) from
the documents. They may not, however, be modified in response to the topics,
e.g. by adding topic words that are not already in the dictionaries used by their
systems in order to extend coverage.

Some CLEF data collections contain manually assigned, controlled or uncon-
trolled index terms. The use of such terms has been limited to specific experi-
ments that have to be declared as “manual” runs.

Topics can be converted into queries that a system can execute in many dif-
ferent ways. CLEF strongly encourages groups to determine what constitutes
a base run for their experiments and to include these runs (officially or unof-
ficially) to allow useful interpretations of the results. Unofficial runs are those
not submitted to CLEF but evaluated using the trec eval package. This year
we have used the new package written by Chris Buckley for the Text REtrieval
Conference (TREC) (trec eval 7.3) and available from the TREC website.

As a consequence of limited evaluation resources, a maximum of 4 runs for
each multilingual task and a maximum of 12 runs overall for the bilingual tasks,
including all language combinations, was accepted. The number of runs for the
monolingual task was limited to 12 runs. No more than 4 runs were allowed
for any individual language combination. Overall, participants were allowed to
submit at most 32 runs in total for the multilingual, bilingual and monolingual
tasks.
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2.3 Relevance Assessment

The number of documents in large test collections such as CLEF makes it imprac-
tical to judge every document for relevance. Instead approximate recall values
are calculated using pooling techniques. The results submitted by the groups
participating in the ad hoc tasks are used to form a pool of documents for each
topic and language by collecting the highly ranked documents from all submis-
sions. This pool is then used for subsequent relevance judgments. The stability
of pools constructed in this way and their reliability for post-campaign experi-
ments is discussed in [2] with respect to the CLEF 2003 pools. After calculating
the effectiveness measures, the results are analyzed and run statistics produced
and distributed. New pools were formed in CLEF 2005 for the runs submitted
for the mono- and bilingual tasks and the relevance assessments were performed
by native speakers. The multilingual tasks used the original pools and relevance
assessments from CLEF 2003.

The individual results for all official ad hoc experiments in CLEF 2005 are
given in the Appendix at the end of the on-line Working Notes prepared for the
Workshop [3]. They are discussed below in Sections 3, 4 and 5, for the mono-,
bi-, and multilingual tasks, respectively.

2.4 Result Calculation

Evaluation campaigns such as TREC and CLEF are based on the belief that
the effectiveness of Information Retrieval Systems (IRSs) can be objectively
evaluated by an analysis of a representative set of sample search results. For
this, effectiveness measures are calculated based on the results submitted by the
participant and the relevance assessments. Popular measures usually adopted for
exercises of this type are Recall and Precision. Details on how they are calculated
for CLEF are given in [4].

2.5 Participants and Experiments

As shown in Table[T] a total of 23 groups from 15 different countries submitted
results for one or more of the ad hoc tasks - a slight decrease on the 26 partici-
pants of last year. A total of 254 experiments were submitted, nearly the same
as the 250 experiments of 2004. Thus, there is a slight increase in the average
number of submitted runs per participant: from 9.6 runs/participant of 2004 to
11 runs/participant of this year.

Participants were required to submit at least one title-description (“TD”)
run per task in order to increase comparability between experiments. The large
majority of runs (188 out of 254, 74.02%) used this combination of topic fields,
54 (21.27%) used all fields, 10 (3.94%) used the title field, and only 2 (0.79%)
used the description field. The majority of experiments were conducted using
automatic query construction. A breakdown into the separate tasks is shown in
Table [2(a)

Thirteen different topic languages were used in the ad hoc experiments -
the Dutch run was in the multilingual tasks and used the CLEF 2003 topics.
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Table 1. CLEF 2005 ad hoc participants — new groups are indicated by*

Part.icipant Institution Country
alicante U. Alicante - Comp.Sci Spain
buffalo SUNY at Buffalo - Informatics USA

clips CLIPS-IMAG Grenoble France

cmu Carnegie Mellon U.- Lang.Tec. USA

cocri ENSM St. Etienne France*

dcu Dublin City U. - Comp.Sci. Ireland
depok U.Indonesia - Comp.Sci Indonesia*
dsv-stockholm U.Stockholm, NLP Sweden
hildesheim U.Hildesheim - Inf.Sci Germany
hummingbird Hummingbird Core Tech. Canada

ilps U.Amsterdam - Informatics The Netherlands
isi-unige U.Geneva - Inf.Systems Switzerland*
jaen U.Jaen - Intell.Systems Spain

JHU /apl Johns Hopkins U.- App.Physics USA

miracle Daedalus & Madrid Univs Spain
msu-nive Moscow State U.- Computing Russia*

sics Swedish Inst. for Comp.Sci Sweden

tlr Thomson Legal Regulatory USA
u.budapest Budapest U. Tech. & Econom Hungary*
u.glasgow U.Glasgow - IR UK
u.surugadai  U.Surugadai - Cultural Inf. Japan

unine U.Neuchatel - Informatics Switzerland
xldb U.Lisbon - Informatics Portugal

As always, the most popular language for queries was English, and French was
second. Note that Bulgarian and Hungarian, the new collections added this year,
were quite popular as new monolingual tasks - Hungarian was also used in one
case as a topic language in a bilingual run. The number of runs per topic language
is shown in Table [2(b)]

3 Monolingual Experiments

Monolingual retrieval was offered for Bulgarian, French, Hungarian, and Por-
tuguese. As can be seen from Table the number of participants and runs
for each language was quite similar, with the exception of Bulgarian, which had
a slightly smaller participation. This year just 5 groups out of 16 (31.25%) sub-
mitted monolingual runs only (down from ten groups last year), and just one
of these groups was a first time participant in CLEF. This is in contrast with
previous years where many new groups only participated in monolingual exper-
iments. This year, most of the groups submitting monolingual runs were doing
this as part of their bilingual or multilingual system testing activity.

Table B shows the top five groups for each target collection, ordered by mean
average precision. The table reports: the short name of the participating group;
the mean average precision achieved by the run; the run identifier, specifying



Table 2. Breakdown of experiments into tracks and topic languages

CLEF 2005: Ad Hoc Track Overview

(a) Number of experiments per track, par-

ticipant.

Track
AH-2-years-on
AH-Merging
AH-Bilingual-X2BG
AH-Bilingual-X2FR
AH-Bilingual-X2HU
AH-Bilingual-X2PT
AH-Bilingual-X2EN
AH-Monolingual-BG
AH-Monolingual-FR
AH-Monolingual-HU
AH-Monolingual-PT

Total

CLEF 2005 - Top 5 participants of Ad-Hoc Monolingual BG - Interpolated Recall vs Average Precision
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# Part. # Runs
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21
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38
32
32
254
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(b) List of experiments by
topic language.

Topic Lang. # Runs

EN English
FR French
HU Hungarian
PT Portuguese
BG Bulgarian
ES Spanish
ID Indonesian
DE German
AM Ambharic
GR Greek
IT Italian
RU Russian
NL Dutch
Total
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whether the run has participated in the pool or not, and the page in Appendix
A of the Working Notes [3] containing all figures and graphs for this run; and
the performance difference between the first and the last participant. The pages
of Appendix A containing the overview graphs are indicated under the name
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CLEF 2005 - Top 5 participants of Ad—Hoc Monolingual FR - Interpolated Recall vs Average Precision
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Fig. 2. Monolingual French
CLEF 2005 - Top 5 participants of Ad-Hoc Monolingual HU - Interpolated Recall vs Average Precision
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Fig. 3. Monolingual Hungarian

of the sub-task. Table [3] regards runs using title + description fields only (the
mandatory run).

All the groups in the top five had participated in previous editions of CLEF.
Both pooled and not pooled runs are included in the best entries for each track.
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CLEF 2005 - Top 5 participants of Ad—Hoc Monolingual PT — Interpolated Recall vs Average Precision
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Fig. 4. Monolingual Portuguese
Table 3. Best entries for the monolingual track
Track Participant Rank
1st 2nd 3rd 4th 5th Diff.
Bulgarian  jhu/apl hummingbird unine miracle u.glasgow  1st vs bth
.46)  32.03% 29.18% 28.39% 26.76% 25.14% 27.41%
aplmobgd humBGO05tde UniNEbg3 ST glabgtdqe
pooled pooled not pooled pooled not pooled
(A.232) (A.230) (A.242) (A.235) (A.239)
French jhu/apl unine u.glasgow hummingbird tlr 1st vs 5th
.50)  42.14% 42.07% 40.17% 40.06% 40.00% 5.35%
aplmofra  UniNEfrl  glafrtdgel humFRO5tde tlr'TDfrRFS1
pooled pooled pooled not pooled pooled
(A.261) (A.278) (A.275) (A.260) (A.273)
Hungarian  jhu/apl unine miracle  hummingbird hildesheim 1st vs 5th
(A.53—A.54) 41.12% 38.89% 35.20% 33.09% 32.64% 25.98%
aplmohud UniNEhu3 xNP01ST1 humHUO5tde UHIHU2
pooled not pooled pooled pooled pooled
(A.294) (A.312) (A.297) (A.288) (A.285)
Portuguese unine  hummingbird tlr jhu-apl alicante 1st vs 5th
(A.57-A.58) 38.75% 38.64% 37.42% 36.54% 36.03% 7.55%
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It can be noted that the trend observed in the previous editions of CLEF is
confirmed: differences for top performers for tracks with languages introduced in
past campaigns are small: in particular only 5.35% in the case of French (French
monolingual has been offered in CLEF since 2000) and 7.55% in the case of
Portuguese, which was introduced in 2004. However, for the new languages,
Bulgarian and Hungarian, the differences are much greater, in the order of 25%,
showing that there should be room for improvement if these languages are offered
in future campaigns.

A main focus in the monolingual tasks was the development of new or the
adaptation of existing stemmers and/or morphological analysers for the “new”
CLEF languages.

Figures from [ to @l compare the performances of the top participants of the
Monolingual Bulgarian, French, Hungarian, Portuguese tasks.

4 Bilingual Experiments

The bilingual task was structured in four subtasks (X — BG, FR, HU or PT
target collection) plus, as usual, an additional subtask with English as a target
language restricted to newcomers to a CLEF cross-language task or to groups
using unusual or new topic languages (Ambharic, Greek, Indonesian, and Hun-
garian).

Tabledlshows the best results for this task for runs using the title+description
topic fields. The performance difference between the best and the last (up to 5)
placed groups is given (in terms of average precision. Again both pooled and non
pooled runs are included in the best entries for each track, with the exception
of Bilingual X — EN.

For bilingual retrieval evaluation, a common method is to compare results
against monolingual baselines. We have the following results for CLEF 2005:

X — FR: 85% of best monolingual French IR system;

X — PT: 88% of best monolingual Portuguese IR system;
X — BG: 74% of best monolingual Bulgarian IR system;

X — HU: 73% of best monolingual Hungarian IR system.

Similarly to monolingual, this is an interesting result. Whereas, the figures
for French and Portuguese reflect those of recent literature [5], for the new lan-
guages where there has been little Cross Language Information Retrieval (CLIR)
system experience and testing so far it can be seen that, there is much room for
improvement. It is interesting to note that when CLIR system evaluation began
in 1997 at TREC-6 the best CLIR systems had the following results:

— EN — FR: 49% of best monolingual French IR system;
— EN — DE: 64% of best monolingual German IR system.

Figures [Al to @ compare the performances of the top participants of the Bilin-
gual tasks with the following target languages: Bulgarian, French, Hungarian,



CLEF 2005: Ad Hoc Track Overview 21

Table 4. Best entries for the bilingual task

Track Participant Rank
1st 2nd 3rd 4th 5th Diff.
Bulgarian miracle unine u.glasgow jhu/apl 1st vs 4th
(A.25—A.26) 23.55% 13.99% 12.04% 9.59% 145.57%
ENXST  UniNEbibg3 glaenbgtd  aplbienbge
pooled not pooled pooled pooled
(A.135) (A.143) (A.136) (A.133)
French alicante unine hildesheim jhu/apl miracle 1st vs 5th
(A.33-A.34) 35.90% 34.67% 34.65% 34.42% 30.76% 16.71%
IRn-enfr-vexp UniNEDbifr2 UHIENFR2 aplbienfrc ENSST
not pooled not pooled not pooled pooled not pooled
Hungarian miracle unine jhu/apl 1st vs 3rd
(A.37-A.38) 30.16% 28.82% 24.58% 22.70%

ENMST  UniNEbihu3 aplbienhue
not pooled not pooled not pooled

Portuguese unine jhu/apl miracle alicante tlr 1st vs 5th
(A.41-A.42) 34.04% 31.85% 31.06% 29.18% 23.58% 44.36%
UniNEbiptl aplbiesptb ESAST IRn-enpt-vexp tlrTDfr2ptRFS1
pooled not pooled not pooled not pooled pooled
(A.216) (A.204) (A.209) (A.197) (A.212)
English jhu/apl u.glasgow depok 1st vs 3rd
(A.29-A.30) 33.13% 29.35% 12.85% 157.82%
aplbiidena  glagrentdqe UI-TD10
pooled pooled pooled
(A.152) (A.156) (A.146)

Portuguese, and English. Although, as usual, English was by far the most pop-
ular language for queries, some less common and interesting query to target
language pairs were tried, e.g. Amharic, Spanish and German to French, and
French to Portuguese.

From the reports of the groups that participated in the bilingual ad hoc tasks,
it appears that the CLEF 2005 experiments provide a good overview of most
of the traditional approaches to CLIR when matching between query and tar-
get collection, including n-gram indexing, machine translation, machine-readable
bilingual dictionaries, multilingual ontologies, pivot languages, query and doc-
ument translation - perhaps corpus-based approaches were less used than in
previous years continuing a trend first noticed in CLEF 2004. Veteran groups
were mainly concerned with fine tuning and optimizing strategies already tried
in previous years. The issues examined were the usual ones: word-sense dis-
ambiguation, out-of-dictionary vocabulary, ways to apply relevance feedback,
results merging, etc.

5 Multilingual Experiments

Table [ shows results for the best entries for the multilingual tasks. The table
reports: the short name of the participating group; the mean average precision
achieved by the run; the run identifier; the page in Appendix A of the Working
Notes [3] containing all figures and graphs for this run; the performance difference
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Average Precision

CLEF 2005 - Top 4 participants of Ad-Hoc Bilingual X2BG - Interpolated Recall vs Average Precision
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Fig. 5. Bilingual Bulgarian
CLEF 2005 - Top 5 participants of Ad—-Hoc Bilingual X2FR - Interpolated Recall vs Average Precision
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Fig. 6. Bilingual French
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CLEF 2005 - Top 3 pamupants of Ad-Hoc Bilingual X2HU - Interpolated Recall vs Average Precision
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Fig. 7. Bilingual Hungarian
CLEF 2005 - Top 5 partlmpan(s of Ad-Hoc Bilingual X2PT — Interpolated Recall vs Average Precision
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Fig. 8. Bilingual Portuguese
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CLEF 2005 - Top 3 participants of Ad-Hoc Bilingual X2EN (only newcomers) — Interpolated Recall vs Average Pre
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Fig. 9. Bilingual English

between the first and the last participant. The pages of Appendix A containing
the overview graphs are indicated under the name of the sub-task.

Table [l shows runs using title + description fields only (the mandatory run).
The first row of the table shows the results of the top 5 group submissions of the
CLEF 2003 Multi-8 task for comparison with the 2-Years-On and Merging tasks
of this year. Additional rows for each task show the difference in the MAP for
this run compared to the best performing run at this rank in the original CLEF
2003 Multi-8 task.

Since the CLEF 2005 multilingual tasks used only 40 topics of the original 60
topics of the 2003 as the test set (topics 161 to 200), while the first 20 topics
(topics 141 to 160) were used as a training set, the average precision of the
original 2003 runs was recomputed for the 40 test topics used this year. These
revised MAP figures are reported in Table [fl These figures are thus slightly
different from the original results which appear in the CLEF 2003 proceedings [2]
which were calculated for the original set of 60 topics., although the ranking of
these runs remains unchanged.

It can be seen from Table Bl that the performance difference between the first
and the last participant for the 2-Years-On track is much greater (nearly 3 times)
than the corresponding difference in 2003, even if the task performed in these
two tracks is the same. On the other hand, the performance difference for the
Merging track is nearly one third of the corresponding difference in 2003: it
seems that merging the results of the run reduces the gap between the best and
the last performer, even though there is still a considerable difference (35.63%),
if compared to the small differences between the results for the most popular
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Table 5. Best entries for the multilingual task

Track Participant Rank
1st 2nd 3rd 4th 5th Diff.
CLEF 2003 UC Berkeley U. Neuchatel U. Amsterdam jhu/apl U. Tampere 1st vs 5th
38.77% 35.69% 29.62% 25.29% 18.95% 104.59%
bkmul8en3 UniNEml1 UAmsCO3EnM8SS4G  aplmuen8b  UTAmull
pooled not pooled not pooled not pooled pooled
2 Years On Cmu jaen miracle isi-unige 1st vs 4th
(A.17-A.18) 44.93% 29.57% 26.06% 10.33% 334.95%
adhocM5Trntes UJAPRFRSV2RR esml9XstiSTp AUTOEN
not pooled not pooled not pooled not pooled
(A.93) (A.101) (A.110) (A.96)
+15.89% -17.34% -12.02% -59.15%
Merging Cmu dcu Jaen 1st vs 3rd
(A.21-A.22) 41.19% 32.86% 30.37% 35.63%
UNET150w05test dcu.Prositqgm2  UJAMENEDFRR
(A.118) (A.121) (A.129)
+6.24% -7.93% +2.53%

monolingual languages, e.g. 5.35% of monolingual French. We can note that the
top participant of the 2-Years-On task achieves a 15.89% performance improve-
ment with respect to the top participant of CLEF 2003 Multi-8. On the other
hand, the fourth participant of the 2-Years-On task has a 59.15% decrease in
performance with respect to the fourth participant of CLEF 2003 Multi-8. Simi-
larly, we can note that the top participant of the Merging track achieves a 6.24%
performance improvement with respect to the top participant of 2003.

In general, we can note that for the 2-Years-On task there is a performance
improvement only for the top participant, while the performances deteriorate
quickly for the other participants with respect to 2003. On the other hand,
for the Merging task the performance improvement of the top participant with
respect to 2003 is less than in the case of the 2-Years-On task. There is also less
variation between the submissions for the Merging task than seen in the earlier
2003 runs. This is probably due to the fact that the participants were using the
same ranked lists, and that the variation in performance arises only from the
merging strategies adopted.

Figure [[0 compares the performances in terms of the precision at different
document cut-off values of the top participants of the 2-Years-On task with
respect to the top and the fifth performer of CLEF 2003 Multilingual-8. Figure[I]
shows corresponding results for the Multilingual Merging task. Trends in these
figures are similar to those seen in Table[Bl The top performing submissions for
the Multilingual 2-Years-On and Merging tasks are both clearly higher than the
best submission to the CLEF 2003 task. The variation between submissions for
2-Years-On is also greater than that observed for the Merging only task.

The multilingual tasks at CLEF 2005 were intended to assess whether re-
use of the CLEF 2003 Multi-8 task data could give an indication of progress in
multilingual information retrieval and to provide common sets of ranked lists
to enable specific exploration of merging strategies for multilingual information
retrieval. The submissions to these tasks show that multilingual performance can
indeed be improved beyond that reported at CLEF 2003 both when performing
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Multilingual 2-Years-On best performers wrt. Multilingual CLEF 2003 - Interpolated Recall vs Average Precision
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Fig. 10. Interpolated Recall vs Average Precision. Comparison between Multilingual
2-Years-On and CLEF 2003 Multilingual-8.
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Fig. 11. Interpolated Recall vs Average Precision. Comparison between Multilingual
Merging and CLEF 2003 Multilingual-8.



CLEF 2005: Ad Hoc Track Overview

27

Table 6. Lilliefors test for each track with (LL) and without Tague-Sutcliffe arcsin
transformation (LL & TS). Jarque-Bera test for each track with (JB) and without
Tague-Sutcliffe arcsin transformation (JB & TS).

Experiments

Track LL LL& TS JB JB & TS
2 Years On 8/21 17/21 13/21  19/21
Merging 8/20  15/20 13/20 18/20
Bilingual Bulgarian 0/12 1/12 0/12 5/12
Bilingual English 12/31  24/31 21/31 25/31
Bilingual French 6/31 19/31 19/31 22/31
Bilingual Hungarian 0/7 5/7 1/7 5/7
Bilingual Portuguese ~ 9/28  19/28  10/28  19/28
Monolingual Bulgarian 4/20  17/20 14/20 19/20
Monolingual French ~ 12/28  38/38  30/28  38/38
Monolingual Hungarian 2/32  17/32 12/32  26/32
Monolingual Portuguese 24/32  30/32 27/32  28/32

CLEF 2005 - Ad-Hoc Bilingual X2BG — Boxplot of Average Precision values

T —
Uninebibgel 1 fooeeoooo
O .

gaenbgange2- F| T foeeeeeeoooo B

. e e T

4 + i
glaenbgtdn2- %Dij ———————————— 1 + + i
glaenbgtdn1 %D:P ———————————— 4 s i
glaenbgtd - m ——————————— | + T _
% S e el SRR .
N e e e | s i
aplbienbge - Di:|» 77777777 | T+ N B
aplbienbga - Di:|» —————— - R I i
| | | | | | | | | |
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Fig. 12. Boxplot analysis of the bilingual task with Bulgarian target collection

Values
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Table 7. Monolingual Bulgarian. The table shows the Tukey T Test. The table
reports the results of statistical analysis (two-way ANOVA) on the experiments.

Arcsin-transformed Run ID Groups
avg. prec. values

0.5687 aplmobgd
0.5568 aplmobgc
0.5343 humBGO05tde
0.5206 UniNEbg3
0.5191 aplmobge
0.5172 UniNEbgl
0.5120 ST
0.5120 humBGO05td
0.4937 UniNEbg2
0.4874 humBGO05t
0.4742 glabgtdge
0.4619 glabgtdnge
0.4275 glabgtdn
0.4154 r1SR
0.4091 UHIBG2
0.3974 UHIBG1
0.3939 BGHT
0.3844 IRn-bu-vnexp
0.3775 IRn-bu-fexp
0.3755 IRn-bu-vexp

PP R PG R PR K KK KK
s eRaR el otatalals
ek etk alaiahalatals
ke iakelakolakolatels

PP A KK A R K

the complete retrieval process and when merging ranked result lists generated
by other groups. The initial running of this task suggests that there is scope
for further improvement in multilingual information retrieval from exploiting
ongoing improvements in information retrieval methods, but also from focused
exploration of merging techniques.

6 Statistical Testing

For reasons of practicality, the CLEF 2005 multilingual track used a limited
number of queries (40), which are intended to represent a more or less appro-
priate sample of all possible queries that users would want to ask from the
collection. When the goal is to validate how well results can be expected to
hold beyond this particular set of queries, statistical testing can help to deter-
mine what differences between runs appear to be real as opposed to differences
that are due to sampling issues. We aim to identify runs with results that are
significantly different from the results of other runs. “Significantly different” in
this context means that the difference between the performance scores for the
runs in question appears greater than what might be expected by pure chance.
As with all statistical testing, conclusions will be qualified by an error prob-
ability, which was chosen to be 0.05 in the following. We have designed our
analysis to follow closely the methodology used by similar analyses carried out
for TREC [6].

We used the MATLAB Statistics Toolbox 5.0.1 this year, which provides
the necessary functionality plus some additional functions and utilities. We use
the ANalysis Of VAriance (ANOVA) test. ANOVA makes some assumptions
concerning the data be checked. Hull [6] provides details of these; in particular,
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Table 8. Monolingual French. The table shows the Tukey T Test. The table reports
the results of statistical analysis (two-way ANOVA) on the experiments.

Arcsin-transformed Run ID Groups
avg. prec. values

0.6821 UniNEfrl
0.6779 aplmofra
0.6691 aplmofrb
0.6686 UniNEfr3
0.6648 UniNEfr2
0.6609 tlrTDfrRFS1
0.6598 humFRO05tde
0.6581 glafrtdqel
0.6459 aHRSR
0.6444 SrgdMono0O1
0.6359 UHIFR2
0.6328 UHIFR1
0.6315 tlrTDfr3
0.6279 aplmofre
0.6276 aHRSRxNP0O1HR1
0.6271 aplmofrc
0.6265 humFRO05td
0.6251 aHTST
0.6240 glafrtdqe2
0.6002 IRn-fr-vexp
0.5862 IRn-fr-fexp
0.5779 sics-fr-k
0.5672 sics-fr-b
0.5653 glafrtdn
0.5640 sics-fr-van
0.5421 IRn-fr-vnexp
0.5418 humFRO05t
0.4991 UHIFR4
0.4929 UHIFR3
0.4872 xNP0O1r1SR1
0.4754 RIMfuzzLemme080
0.4704 RIMfuzzLemme050
0.4685 RIMfuzzTDO050
0.4313 CLIPSO5FRO
0.4056 RIMfuzzET050
0.4054 RIMfuzzET020
0.3413 CLIPSO5FR1
0.3209 CLIPSO5FR2

PR R PR P4 R R K R K R K KK R K KK R K
PP R DK R K R K R K R K R K R K R K DK K R K )
el iaRalat oot ala oot ol R ool ol ool alis

ek ol ook elaR ool oottt

Rt ol R lah oot aliatals
KPR R PR KK K K
PR R DR R R R R K

PR R AR R K A

KRR

the scores in question should be approximately normally distributed and their
variance has to be approximately the same for all runs. Two tests for goodness of
fit to a normal distribution were chosen using the MATLAB statistical toolbox:
the Lilliefors test [7] and the Jarque-Bera test [§]. In the case of the CLEF tasks
under analysis, both tests indicate that the assumption of normality is violated
for most of the data samples (in this case the runs for each participant).

In such cases, a transformation of data should be performed. The transforma-
tion for measures that range from 0 to 1 is the arcsin-root transformation:

arcsin (v/z)

which Tague-Sutcliffe [9] recommends for use with precision/recall measures.
Table [l shows the results of the Lilliefors test before and after applying the

Tague-Sutcliffe transformation. After the transformation the analysis of the nor-

mality of samples distribution improves significantly, with the exception of the
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Table 9. Monolingual Hungarian. The table shows the Tukey T Test. The table
reports the results of statistical analysis (two-way ANOVA) on the experiments.

Arcsin-transformed Run ID Groups
avg. prec. values

0.6853 aplmohud
0.6844 aplmohuc
0.6834 aplmohue
0.6571 UniNEhu3
0.6284 UniNEhul
0.6103 xXNP01ST1
0.6012 aHTSTxNPO01ST1
0.5974 UniNEhu2
0.5896 humHUO5tde
0.5786 UHIHU2
0.5721 IRn-hu-vexp
0.5659 qfstfs
0.5634 qfirststemtall
0.5606 IRn-hu-vnexp
0.5587 humHUO05td
0.5575 IRn-hu-fexp
0.5514 UHIHU1
0.5361 tlrTDhuSC
0.5321 tlrTDhuE
0.5200 UAmsMoHulAnH
0.5193 HUHT
0.5180 qalltall
0.5179 UAmsMoHu3AnL
0.5027 humHUO05¢
0.4670 UAmsMoHu2AnG
0.4423 gnostemtfirsstem
0.4395 UAmsMoHu4AnV
0.4289 gnostemtnostem
0.4282 gnostemtall
0.2685 glahutdnge
0.2685 glahutdqe
0.2592 glahutdn

ek ool oot olaiat Aot
el kakolakolakolak oo elatatols
PR R PR R K R K R K KK R K Rk K
R e a R R R R i e R i
KPR PR PR R K R K R K K K X
PRPA R PR R DK KK K R R KK K
kel loholak ol olakelatals
DDA R DA R DA KK KK KK Rk K

ekl

bilingual Bulgarian. Each entry shows the number of experiments whose perfor-
mance distribution can be considered drawn from a Gaussian distribution, with
respect to the total number of experiment of the track. The value of alpha for
this test was set to 5%. The same table shows also the same analysis with re-
spect to the Jarque-Bera test. The value of alpha for this test was set to 5%. The
difficulty to transform the data into normally distributed samples derives from
the original distribution of run performances which tend towards zero within the
interval [0,1].

Figure [[2 presents a boxplot graph providing a more detailed analysis of the
above mentioned phenomenon for the bilingual task with Bulgarian target col-
lection. As can be seen, the distribution of the average precision for the different
experiments is skewed, and this helps to explain the deviation from the nor-
mality. Moreover, the data distribution tends towards low performances, which
confirms the difficulty of dealing with new languages.

The following tables, from Table [l to Table [[7] summarize the results of this
test. All experiments, regardless the topic language or topic fields, are included.
Results are therefore only valid for comparison of individual pairs of runs, and not
in terms of absolute performance. Each table shows the overall results where all
the runs that are included in the same group do not have a significantly different
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Table 10. Monolingual Portuguese. The table shows the Tukey T Test. The table
reports the results of statistical analysis (two-way ANOVA) on the experiments.

Arcsin-transformed Run ID Groups
avg. prec. values

0.6573 humPTO05tde
0.6562 UniNEpt2
0.6483 UniNEpt1
0.6453 tIrTDptRF2
0.6413 SR
0.6336 xNP0O1SR1
0.6323 aplmopte
0.6289 humPT05td
0.6269 IRn-pt-vexp
0.6261 aplmoptc
0.6257 UniNEpt3
0.6257 tlrTDptRFS1
0.6202 tlrTDpt3
0.6165 ST
0.6090 IRn-pt-fexp
0.5983 IRn-pt-vnexp
0.5816 UBmono-pt-rf2
0.5792 UBmono-pt-rfl
0.5788 UBmono-pt-combl
0.5777 UBmono-pt-rf3
0.5770 aplmoptd
0.5614 aplmopta
0.5556 humPT05¢t
0.5394 XLDBTumba01
0.5217 aSRr1SR
0.4860 glapttdqge
0.4832 XLDBTumba05
0.4826 glapttdnge
0.4427 glapttdn
0.4127 XLDBTumba02
0.4071 XLDBTumba09
0.3942 XLDBTumba06

[ehe ik elat ook oot ol R oo R ol ottt
kool ol ol oot ol ottt ol

e R R i i i i i e

PR R PR R K KK KK

KA KA M
KK AR AR
il alatals

Table 11. Bilingual target Bulgarian. The table shows the Tukey T Test. The
table reports the results of statistical analysis (two-way ANOVA) on the experiments.

Arcsin-transformed Run ID Groups
avg. prec. values

0.4608 ENXST X
0.3618 glaenbgtdngel X
0.3548 ENXHT X
0.3470 glaenbgtdnge2 X
0.3077 glaenbgtdnl
0.3000 glaenbgtdn2
0.2944 UniNEbibg3
0.2846 glaenbgtd
0.2711 UniNEbibg2
0.2598 UniNEbibgl
0.2111 aplbienbge
0.1951 aplbienbga

PGP AR KK

fekekakolaolakel

performance. All runs scoring below a certain group perform significantly worse
than at least the top entry of the group. Likewise all the runs scoring above a
certain group perform significantly better than at least the bottom entry in that

group.
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Table 12. Bilingual target French. The table shows the Tukey T Test. The table
reports the results of statistical analysis (two-way ANOVA) on the experiments.

Arcsin-transformed Run ID Groups
avg. prec. values

0.6002 IRn-enfr-vexp
0.5961 UniNEbifr2
0.5958 UHIENFR2
0.5950 UniNEbifr3
0.5857 UniNEbifrl
0.5804 aplbienfrc
0.5789 UHIENFR1
0.5543 ENSxNPO0O1SR1
0.5537 ESSxNPO01SR1
0.5448 ENSST
0.5319 IRn-enfr-vnexp
0.5256 ESSST
0.5249 IRn-enfr-fexp
0.5048 ESSxNP0O1HR1
0.5011 glaitfrtdnge
0.5007 ENSxNP0O1HR1
0.4847 UHIRUFR1
0.4758 SrgdMgE03
0.4731 SrgdQT04
0.4644 SrgdMgG02
0.4362 glaitfrtdn
0.4078 glaitfrtd
0.3065 SrgdDT05
0.1693 CLIPSO5DEFRO
0.1341 CLIPSO5ESFRO
0.1337 CLIPSO5DEFR
0.1257 CLIPSO5EFR
0.1226 ds-am-fr-da-s
0.1224 ds-am-fr-nonda-s
0.1004 ds-am-fr-nonda-1
0.0898 ds-am-fr-da-1

PRUPA R KRR R DR R R DK K K R K KK KK
ekl olakolakolakolaelatotals
R ek ol R alah oot aliaals

AR

PP R P KK R

Table 13. Bilingual target Hungarian. The table shows the Tukey T Test. The
table reports the results of statistical analysis (two-way ANOVA) on the experiments.

Arcsin-transformed Run ID Groups
avg. prec. values

0.5448 aplbienhua X
0.5377 aplbienhue X
0.5097 UniNEbihu2 X
0.5004 UniNEbihul X
0.4385 UniNEbihu3 X
0.4346 ENMxNPO01ST1 X
0.4098 ENMST

akakalals

It is well-known that it is fairly difficult to detect statistically significant dif-
ferences between retrieval results based on 40 queries [Q10]. While 40 queries
remains a good choice based on practicality for doing relevance assessments,
statistical testing would be one of the areas to benefit most from having addi-
tional topics. This fact is addressed by the measures taken to ensure stability
of at least part of the document collection across different campaigns, which
allows participants to run their system on aggregate sets of queries for post-hoc
experiments.
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Table 14. Bilingual target Portuguese. The table shows the Tukey T Test. The
table reports the results of statistical analysis (two-way ANOVA) on the experiments.

Arcsin-transformed Run ID Groups
avg. prec. values

0.5943 UniNEbipt1
0.5927 ESASR
0.5828 ESAxNPO0O1SR1
0.5808 aplbiesptb
0.5714 ESAST
0.5632 UniNEbipt2
0.5630 UniNEbipt3
0.5567 aplbienptb
0.5366 IRn-enpt-vexp
0.5334 IRn-enpt-fexp
0.5078 IRn-enpt-fexpfl
0.4943 IRn-enpt-vnexp
0.4640 tlrTDfr2ptRFS1
0.4514 tlrTDfr2pt3
0.4132 ENSSR
0.4109 ENSxNPO0O1SR1
0.4024 ENSST
0.3751 UBbi-en-pt-t2
0.3741 UBbi-en-pt-comb2
0.3740 UBbi-en-pt-t1
0.3449 UBbi-en-pt-combl
0.3073 glaespttdnge
0.2448 glaespttdn
0.2202 glaespttd
0.1389 XLDBTumba03
0.1373 XLDBTumba04
0.1344 XLDBTumba08
0.1239 XLDBTumba07

PP AR Pk AR K
ekl R et
PP AR 4R
PR PR AR
PP KR KR A
[l ek a ool
kol el oRatolsl
sl akelakolalsl
HA A
lskalsl

KA A A

Table 15. Bilingual target English. The table shows the Tukey T Test. The table
reports the results of statistical analysis (two-way ANOVA) on the experiments.

Arcsin-transformed Run ID Groups
avg. prec. values

0.6952 IRn-en-vexp
0.6844 IRn-en-fexp
0.6757 IRn-en-vnexp
0.6755 UBmono-en-3
0.6673 prise2
0.6668 UAmsCO5EnEnStmLM
0.6606 UAmsCO5EnEnStm
0.6548 UBmono-en-2
0.6475 UBmono-en-1
0.6310 aplbiidend
0.6183 UAmsCO5EnEn4Gr
0.6016 UAmsCO5EnEnWrdLM
0.5972 prised
0.5736 aplbiidena
0.5689 prisel
0.5574 prise3
0.5095 glagrentdqe
0.4526 cirGHLAru2en
0.4498 aplbigrena
0.4457 glagrentdn
0.4076 cirGHLAen2en100
0.3973 cirGHLAen2en110
0.3874 cirGHLAen2en150
0.3777 aplbihuena
0.3337 cirGHLAen2en152
0.2973 UI-TD10
0.2738 UI-TD20
0.2683 UI-TITLE20
0.2541 UI-TITLE10
0.2324 UI-DESC10
0.2275 UI-DESC20

PPK P AR KD A K P K K A
fela kel aRa ool
skttt
PR DK AR M
ek laRaRalatals
PR AR K
PR KR K K
skt lalats

PP AR KA
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Table 16. Multilingual Merging. The table shows the Tukey T Test. The table
reports the results of statistical analysis (two-way ANOVA) on the experiments.

Arcsin-transformed Run ID Groups
avg. prec. values

0.6786 UNET150w05test X
0.6615 UNET15w05test X
0.6549 UNEC150test
0.6448 UNEC1000test
0.5996 HBC1000test
0.5687 dcu.Prositqgm?2
0.5641 dcu.Prositqgm1
0.5604 dcu.Prositqgt
0.5512 UJAMENEDFRR
0.5501 HBC150test
0.5495 dcu.Prositqgp
0.5446 HBT150w05test
0.5397 UJAMENEDF
0.5326 UJAMENEOK
0.5326 UJAMENEOKRR
0.4882 HBT15w05test
0.4277 dcu.hump
0.4147 dcu.humm1
0.3985 dcu.humm?2
0.3764 dcu.humt

KK A
el
KPR KR KA
PRPA K AR AR R
s ekakelaRolatatalalyl
PR R DR R R A

Table 17. Multilingual 2 Years On. The table shows the Tukey T Test. The table
reports the results of statistical analysis (two-way ANOVA) on the experiments.

Arcsin-transformed Run ID Groups
avg. prec. values

0.7247 adhocM3Trntest
0.7184 adhocM4Trntest
0.7046 adhocM5Trntest
0.6992 adhocMb5wltest
0.5834 frml9XntfSRp
0.5576 enmlOXSRpHL
0.5391 UJAPRFRSV2RR
0.5357 UJAUARSV2RR
0.5356 UJARSV2RR
0.5310 UJARSV2
0.5258 esml9XnteSRp
0.4975 esml9XstiSTp
0.4946 enmlXSRpA
0.4841 enmlISTpHL
0.4469 enmlISTpH
0.4224 FEEDBCKEN
0.3626 ADJUSTEN
0.3225 ADJUSTSP
0.3137 ADJUSTFR
0.3073 ADJUSTDU
0.2617 AUTOEN

KPR KR K R KRR K
PR R R R R KA
lekalakolakel
sl elatals
sl alalals
[ekalalalks

7 Conclusions

We have reported the results of the ad hoc cross-language text document retrieval
track at CLEF 2005. This track is considered to be central to CLEF as for many
groups it is the first track in which they participate and provides them with
them an opportunity to test their systems and compare performance between
monolingual and cross-language runs, before perhaps moving on to more complex
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system development and subsequent evaluation. However, the track is certainly
not just aimed at beginners. It also gives groups the possibility to measure
advances in system performance over time. In addition, each year, we also include
a task aimed at examining particular aspects of cross-language text retrieval.
This year, the focus was on multilingual retrieval with our Multi-8 2-years-on
and Multi-8 merging tasks.

The ad hoc track in CLEF 2006 offers the same target languages for the main
mono- and bilingual tasks as in 2005 but has two additional focuses. Groups are
encouraged to use non-European languages as topic languages in the bilingual
task. Among others, we are offering Amharic, Hindi, Indonesian, Oromo, and
Telugu. In addition, we have set up the ”robust task” with the objective of
providing the more expert groups with the chance to do in-depth failure analysis.
At the time of writing, participation in these two particular tasks is encouraging.
For more information, see our websited.

Finally, it should be remembered that, although over the years we vary the
topic and target languages offered in the track, all participating groups also have
the possibility of accessing and using the test collections that have been created in
previous years for all of the twelve languages included in the CLEF multilingual
test collection. This test collection should soon be made publicly available on
the Evaluations and Language resources Distribution Agency (ELDA) catalogﬁ.
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Abstract. This paper reports information retrieval experiments carried out
within the CLEF 2005 ad-hoc multi-lingual track. The experiments focus on the
two new languages Bulgarian and Hungarian. No relevance assessments are
available for these collections yet. Optimization was mainly based on French
data from CLEF 2004. Based on experience from last year, one of our main ob-
jectives was to improve and refine the n-gram-based indexing and retrieval al-
gorithms within our system.

1 Introduction

In the CLEF 2004 campaign [1], we tested an adaptive fusion system based on the
MIMOR model [4, 7] in the multi-lingual ad-hoc track [3]. In 2005, we applied our
system based on Lucene' to the new multi-lingual collection: We focused on Bulgar-
ian, French and Hungarian.

2 CLEF Retrieval Experiments with the MIMOR Approach

The optimization of the retrieval system parameters was based on the French corpus
of last year. The tools employed this year include Lucene and Java™-based snowball?
analyzers as well as the Egothor stemmer’. In previous CLEF results, it has been
pointed out, that a tri-gram index does not produce good results for French [5]. A
four-gram or five-gram indexing approach seems more promising. Consequently, we
conducted some test runs experimenting with the following parameters:

e Document fields: only officially permitted document fields were indexed. These
were indexed as they were as well as in an extra Field FULLTEXT enclosing all
the contents from the other fields.

e  Origin of query terms: query terms could come from either title or description
fields or both.

e Phrase queries of ngram terms: length of phrases, Boolean operators for concate-
nating terms

! Lucene: http://lucene.apache.org
2 Snowball: http://jakarta.apache.org/lucene/docs/lucene-sandbox/snowball/
3 Egothor: http://www.egothor.org/

C. Peters et al. (Eds.): CLEF 2005, LNCS 4022, pp. 37 2006.
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e Rigidity of phrase queries: non-exact phrase queries

e Blind relevance feedback (BRF): relevant documents/expansion term configura-
tion (with Robertson Selection Value as term weighting scheme) and origin of
expansion terms [3].

e  Weighting for all parameters mentioned above

The search field FULLTEXT provided best performance overall. Searching on the
other fields by themselves or in combination and with weighting did not yield as good
results as the simple full-text approach. The document field employed for BRF mat-
tered much more. Here, best results were obtained with the TEXT field. For all runs,
we used the stopword lists made available by the University of Neuchéatel and made a
few minor changes.

2.1 Query Construction for N-Gram Indexing

For phrase queries, the approach that worked best was one that constructed queries as
follows: Given a query with 3 grams NG1, NG2, NG3 build the query so that q =
“NG1“ OR “NG2“ OR “NG3“ OR “NG1 NG2*“ OR “NG2 NG3“ OR “NG1 NG2
NG3*. Of course, such a query is likely to retrieve a lot of documents. Effectively, in
almost all cases the system retrieved between 80% and 95% of all documents in the
database. This is comparable to a quorum search in an extended Boolean model. As
Table 1 shows, these results can greatly be improved by applying a more sophisti-
cated configuration on top of the depicted query construction. One means is to allow
phrases to be non-exact match phrases, i.e. allow WITHIN or NEAR-like operations,
denoted by slop in the table. Here, the best setting was five, values started getting
visibly worse from 10 up.

Table 3 gives optimized boost values for the n-gram retrieval experiments. The ra-
tio of these figures has been determined experimentally. It can be seen that title terms
are more important than description terms. Moreover, longer phrases are better than
short ones, limited by the fact that starting with phrases of length four, performance
began to drop.

Table 1. Effect of NEAR n term operation for boosting singles

NEAR n 4-gram 5-gram
terms Recall, Avg. prec. Recall, Avg.
(slop) max=915 max=915 prec.
1 688 0.277 698 0.272
2 687 0.278 698 0.272
3 684 0.277 698 0.276
4 687 0.277 701 0.277
5 691 0.272 703 0.276
6 691 0.271 702 0.274
7 689 0.271 699 0.273
8 689 0.274 697 0.272
9 688 0.274 696 0.270
10 686 0.278 694 0.270
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Table 2. Result overview boosting singles, slop 5

BRF 4-gram 5-gram
Documents | Terms Recall, Avg. prec. Recall, Avg.
max=915 max=915 prec.
5 10 685 0.264 706 0.275
5 20 689 0.269 707 0.280
5 30 694 0.270 711 0.282
5 40 691 0.264 710 0.283
10 10 645 0.218 670 0.222
10 20 649 0.221 675 0.230
10 30 646 0.227 677 0.234
10 40 641 0.233 676 0.232

Table 3. Boost values for n-gram-based retrieval experiments

Boosts according to origin
# of terms in phrase Origin: title Origin: description
1 3, if short: 10 1, if short: 8
2 4 2
3 5 2
4 5 2

The single most important issue though are short terms. Phrase queries with only
one term are of course just plain term queries. If, however, such a term query contains
a term that has a smaller word length than the gram size, and taking into account that
stopwords are eliminated, there is strong evidence that that term is highly important.
In fact, most of these terms were acronyms or foreign words, e.g. in 2004 topics “g7*,
“sida* (French acronym for AIDS), “mir* (Russian space station), “lady* (Diana).

Blind relevance feedback had little impact on n-gram retrieval performance. For
some queries, good short terms like those mentioned above were added to the query.
However, terms selected by the algorithm received no special weight, i.e. they re-
ceived a weight of one. Higher weights worsened the retrieval results. Furthermore,
considering more than the top five documents for blind relevance feedback did not
improve performance. Table 4 summarizes the results the best configurations
achieved.

Table 4. Recall and average precision figures for n-gram-based retrieval experiments

Indexing- Optimization Blind relevance Recall, Avg.
Method feedback max=915 prec.
4-gram base run none 507 0.126
4-gram with single term phrases none 551 0.178
4-gram | boosting single term phrases none 684 0.26
4-gram, boosting singles, slop 5 none 691 0.272
4-gram, boosting, slop 5 5 docs, 30 terms 694 0.27
5-gram boosting, slop 5 5 docs, 30 terms 711 0.282
5-gram boosting 5 docs, 30 terms 707 0.275
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2.2 Boosting Document Fields for Stemming Approaches

Subsequently, stemming replaced the n-gram indexing procedure in another test se-
ries. Three different stemmers were used: Egothor, Snowball* and Lucene’s internal
stemmer. Table 5 shows the results of the base runs.

Table 5. Base runs with stemming algorithms

Recall, max=915| Avg. prec.

Lucene Stemmer, base run 817 0.356

Snowball Stemmer, base run 821 0.344

Egothor Stemmer, base run 817 0.346

Table 6. Results with Lucene stemmer
Boost Values BRF Results
Title Description | BRF | Docs. | Terms Recall, max=915 Avg. prec.
9 3 1 5 10 856 0.379
9 3 1 5 20 857 0.388
9 3 1 5 30 863 0.405
9 3 1 5 40 857 0.402
9 3 2 5 10 855 0.379
9 3 2 5 20 854 0.390
9 3 2 5 30 857 0.403
9 3 2 5 40 855 0.392
9 3 3 5 10 855 0.379
9 3 3 5 20 857 0.385
9 3 3 5 30 861 0.394
9 3 3 5 40 858 0.388
base run 817 0.356
Table 7. Results with Snowball stemmer
Boost Values BRF Results
Title Description | BRF | Docs. | Terms Recall, max=915 Avg. prec.

9 3 1 5 10 850 0.362
9 3 1 5 20 855 0.387
9 3 1 5 30 856 0.400
9 3 1 5 40 854 0.396
9 3 2 5 10 851 0.359
9 3 2 5 20 853 0.376
9 3 2 5 30 855 0.391
9 3 2 5 40 854 0.385
9 3 3 5 10 851 0.362
9 3 3 5 20 852 0.377
9 3 3 5 30 856 0.385
9 3 3 5 40 853 0.382
base run 821 0.344

* Snowball: http://jakarta.apache.org/lucene/docs/lucene-sandbox/snowball/
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Table 8. Results with Egothor stemmer

Boost Values BRF Results
Title Description | BRF | Docs. | Terms Recall, max=915 Avg. prec.
9 3 1 5 10 849 0.359
9 3 1 5 20 850 0.376
9 3 1 5 30 852 0.389
9 3 1 5 40 848 0.388
9 3 2 5 10 852 0.354
9 3 2 5 20 850 0.385
9 3 2 5 30 851 0.390
9 3 2 5 40 837 0.389
9 3 3 5 10 855 0.351
9 3 3 5 20 849 0.382
9 3 3 5 30 843 0.389
9 3 3 5 40 831 0.386
base run 817 0.346
Table 9. Best runs of stemmer-based retrieval experiments
Stemmer Run Type Recall, max = 915 Avg. Prec.

Egothor brf 5 10, boost 9 3 3 855 0.351

Egothor brf 5 60, boost 9 3 1 843 0.394

Lucene brf 5 30, boost 9 3 1 863 0.405

Snowball brf 5 30, boost 9 3 1 856 0.400

Queries that contained terms from both title and description fields from the topic
files performed better than those that were based on only one source. The weighting
of these terms, however, was a major impact factor. Several experiments with differ-
ent boost values and blind relevance feedback parameters were carried out for each
stemmer. The following tables 6, 7 and 8 show the results for the three stemmers.

Yet again, searching on structured document parts instead of the full text was
worse. More importantly, even the baseline run with an Egothor-based stemmer was
better than any n-gram run. Table 9 summarizes the settings for the best runs. Boost
values were applied to title, description and terms from blind relevance feedback in
this order.

3 Results of Submitted Runs

The parameters settings optimized with the French collection of CLEF 2004 were
applied to the multi-lingual collection in 2005. We submitted monolingual runs for
Bulgarian, French, Hungarian and domain specific (GIRT), bilingual runs for French
and GIRT. For Bulgarian and Hungarian we employed the setting outlined above for
two runs each — 4-gram and 5-gram: searching on full text representations, boosting
single terms which were shorter than the grams length, using BRF (5 docs, 30 terms),
and a slop of 5.
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For French, we used the Lucene-stemmer and the settings derived above. Addi-
tionally, we carried out a 5-gram based run as a comparison to Bulgarian and Hungar-
ian. Both of these monolingual were then reshaped by adding terms tentatively
derived from the multilingual European terminology database Eurodicautom5. We
extracted additional terms from the top three hits from the database, if they were
available. At least one of the query terms had to be present in the resulting term list,
no special subject domain was chosen. These terms were assigned a weight of one.
The results of these runs are shown in table 10.

Table 10. Results from the CLEF 2005 Workshop. EDA = Euradicautom.

RunID Languages Run Type retrieved Relevant Avg.

docs. Prec.

UHIBG1 Bulgarian 5-gram 587 778 0.189

UHIBG2 Bulgarian 4-gram 597 778 0.195

'§ UHIHU1 Hungarian 5-gram 733 939 0.310

20 UHIHU2 Hungarian 4-gram 776 939 0.326

= | UHIFR1 French Lucene stemmer 2346 2537 0.385

£ | UHIFR2 French Lucene stemmer, 2364 2537 0.382

= EDA

UHIFR3 French 5-gram 1816 2537 0.340

UHIFR4 French 5-gram, EDA 1851 2537 0.274

UHIENFR1 | English -> ImTranslator 2269 2537 0.337
French

T; UHIENFR?2 | English -> EDA 2307 2537 0.347
a0 French

£ | UHIRUFR1 | Russsian -> ImTranslator 1974 2537 0.269
5 French

In the ad-hoc task, we submitted two English-to-French runs, one of which was
enhanced by additional Eurodicautom terms, and one Russian-to-French run, all trans-
lated by ImTranslator6. The settings were the same as for the monolingual runs.

Considering the lack of experience with the new languages, the results are satisfy-
ing. However, more work with n-gram as well as stemming approaches are necessary
for these languages.

4 Outlook

For the participation in CLEF 2005, we could stabilize the n-gram indexing and
search. The performance remains worse than for stemming based runs. We compared
three stemmers with different parameter settings. For future participations in ad-hoc
tasks, we intend to apply the RECOIN (REtrieval COmponent INtegrator)’ frame-
work [6]. RECOIN is an object oriented JAVA framework for information retrieval

> http://europa.eu.int/eurodicautom/Controller
® http://freetranslation.paralink.com/
7 http://recoin.sourceforge.net
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experiments. It allows the integration of heterogeneous components into an experi-
mentation system where many experiments may be carried out.
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Abstract. This paper presents the 2005 Miracle’s team approach to the Ad-Hoc
Information Retrieval tasks. The goal for the experiments this year was twofold:
to continue testing the effect of combination approaches on information re-
trieval tasks, and improving our basic processing and indexing tools, adapting
them to new languages with strange encoding schemes. The starting point was a
set of basic components: stemming, transforming, filtering, proper nouns ex-
traction, paragraph extraction, and pseudo-relevance feedback. Some of these
basic components were used in different combinations and order of application
for document indexing and for query processing. Second-order combinations
were also tested, by averaging or selective combination of the documents re-
trieved by different approaches for a particular query. In the multilingual track,
we concentrated our work on the merging process of the results of monolingual
runs to get the overall multilingual result, relying on available translations. In
both cross-lingual tracks, we have used available translation resources, and in
some cases we have used a combination approach.

1 Introduction

The MIRACLE team is made up of three university research groups located in Madrid
(UPM, UC3M and UAM) along with DAEDALUS, a company founded in 1998 as a
spin-off of two of these groups. DAEDALUS is a leading company in linguistic tech-
nologies in Spain and is the coordinator of the MIRACLE team. This is our third par-
ticipation in CLEF, after 2003 and 2004. As well as bilingual, monolingual and cross
lingual tasks, the team has participated this year in the ImageCLEF, Q&A, WebCLEF
and GeoCLEF tracks.

The starting point was a set of basic components: stemming, transformation (trans-
literation, elimination of diacritics and conversion to lowercase), filtering (elimination
of stop and frequent words), extracting proper nouns, extracting paragraphs, and
pseudo-relevance feedback. Some of these basic components are used in different
combinations and order of application for document indexing and for query process-
ing. Second order combinations were also tested, mainly by averaging or by selective
combination of the documents retrieved by different approaches for a particular
query. When evidence is found of better precision of one system at one extreme of the
recall level (i.e. 1), complemented by the better precision of another system at the

C. Peters et al. (Eds.): CLEF 2005, LNCS 4022, pp. 44-{53]2006.
© Springer-Verlag Berlin Heidelberg 2006
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other recall end (i.e. 0), then both are combined to benefit from their complementary
results.

Additionally, during the last year our group has been improving an indexing sys-
tem based on the trie data structure, which was reported last year. Tries [1] have been
successfully used by the MIRACLE team for years, as an efficient technique for the
storage and retrieval of huge lexical resources, combined with a continuation-based
approach to morphological treatment [4]. However, the adaptation of these structures
to manage document indexing and retrieval for IR applications efficiently has been a
hard task, mainly in the issues concerning the performance of the construction of the
index. Thus, this year we have used only our trie-based indexing system, and so, the
Xapian [12] indexing system used in the previous CLEF editions was no longer
needed. In fact, we have been able to carry out more experiments than the previous
year, since we have had more computing time available because of this improvement
in indexing efficiency.

For the 2005 bilingual track, runs were submitted for the following language pairs:
English to Bulgarian, French, Hungarian and Portuguese; and Spanish to French and
Portuguese. For the multilingual track, runs were submitted using as source language
English, French, and Spanish. Finally, in the monolingual case runs were submitted
for Bulgarian, French, Hungarian, and Portuguese.

2 Description of the MIRACLE Toolbox

Document collections were pre-processed before indexing, using different combina-
tions of elementary processes, each one oriented towards a particular experiment. For
each of these, topic queries were also processed using the same combination of proc-
esses. (Although some variants have been used, as will be described later.)

The baseline approach to document and topic query processing is made up of a
combination of the following steps:

— Extraction: The raw text from different document collections or topic files is ex-
tracted with ad-hoc scripts that selected the contents of the desired XML elements.
All those permitted for automatic runs were used. (Depending on the collection, all
of the existing TEXT, TITLE, LEADI, TX, LD, TI, or ST for document collec-
tions, and the contents of the TITLE, DESC, and NARR for topic queries.) The
contents of these tags were concatenated, without further distinction to feed subse-
quent processing steps. This extraction treatment has a special filter for extracting
topic queries in the case of the use of the narrative field: some patterns that were
obtained from the topics of the past campaigns are eliminated, since they are recur-
rent and misleading in the retrieval process; for example, for English, “... are not
relevant.”, or “...are to be excluded.”. All the sentences that contain these patterns
are filtered out.

— Paragraphs extraction: In some experiments, we indexed paragraphs' instead of
documents. Thus, the subsequent retrieval process returned document paragraphs,
so we needed to combine the relevance measures from all paragraphs retrieved for

! Paragraphs are either marked by the <P> tag in the original XML document, or are separated
from each other by two carriage returns, so they are easily detected.
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the same document. We tested several approaches for this combination, for exam-
ple counting the number of paragraphs, adding relevance measures or using the
maximum of the relevance figures of the paragraphs retrieved. Experimentally, we
got best results using the following formula for document relevance:
1
rel, =rel +§-7~2relﬂ\,
JjEm
where 7 is the number of paragraphs retrieved for document N, reljy is the relevance
measure obtained for the j-th paragraph of document N, and m refers to the paragraph
with maximum relevance. The coefficient f was adjusted experimentally to 0.75.

The idea behind this formula is to give paramount importance to the maximum para-
graph relevance, but taking into account the rest of the relevant paragraphs to a lesser
extent. Paragraph extraction was not used for topic processing.

Tokenization: This process extracts basic text components, detecting and isolating
punctuation symbols. Some basic entities are also treated, such as numbers, initials,
abbreviations, and years. For now, we do not treat compounds, proper nouns, acro-
nyms or other entities. The outcomes of this process are only single words and
years that appear as numbers in the text (e.g. 1995, 2004, etc.).

Filtering: All words recognized as stopwords are filtered out. Stopwords in the
target languages were initially obtained from [11], but were extended using several
other sources and our own knowledge and resources. We also used other lists of
words to exclude from the indexing and querying processes, which were obtained
from the topics of past CLEF editions. We consider that such words have no se-
mantics in the type of queries used in CLEF; for example, in the English list: ap-
pear, relevant, document, report, etc.

Transformation: The items that resulted from tokenization were normalized by con-
verting all uppercase letters to lowercase and eliminating accents. This process is
usually carried out after stemming, although it can be done before, but the resulting
lexemes are different. We ought to do it before stemming in the case of the Bulgarian
and Hungarian languages, since these stemmers did not work well with uppercase
letters. Note that the accent removal process is not applicable for Bulgarian.
Stemming: This process is applied to each one of the words to be indexed or used
for retrieval. We used standard stemmers from Porter [8] for most languages, ex-
cept for Hungarian, where we used a stemmer from Neuchatel [11].

Proper noun extraction: In some experiments, we try to detect and extract proper
nouns in the text. The detection was very simple: Any chunk that results from the
tokenization process is considered a proper noun provided that its first letter is up-
percase, unless this word is included in the stopwords list or in a specifically built
list of words that are not suitable to be proper nouns (mainly verbs and adverbs).
We opted for this simple strategy” since we did not have available huge lists of
proper nouns. In the experiments that used this process, only the proper nouns ex-
tracted from the topics fed a query to an index of documents of normal words,
where neither proper nouns were extracted nor stemming was carried out.
Linguistic processing: In the Multi-8 track, and only in the case of Spanish as
topic language, we tested an approach consisting in pre-processing the topics with

2 Note that multi-word proper nouns cannot be treated this way.
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a high quality morphologic analysis tool. This tool is STILUS®. STILUS not only
recognizes closed words, but also expressions (prepositional, adverbial, etc.). In
this case, STILUS is simply used to discard closed words and expressions from the
topics and to obtain the main form of their component words (in most cases, singu-
lar masculine or feminine for nouns and adjectives and infinitive for verbs). The
queries are so transformed to a simple list of words that are passed to the automatic
translators (one word per line).

— Translation: For cross-lingual tracks, popular on-line translation or available dic-
tionary resources were used to translate topic queries to target languages:
ATRANS was used for the pairs EsFr and EsPt; Bultra and Webtrance for EnB g4;
MoBiCAT for EnHu; and SYSTRAN was used for the language pairs EnFr, EsFr,
and EnPt. However, for multilingual runs having English as topic language, we
avoided working on the translation problem for some runs. In this case, we have
used the provided translations for topic queries [2], testing Savoy’s [10] approach
to translation concatenations. Two cases were considered: all available translations
are concatenated, and selected translations are concatenated. Table 1 shows the
translations used for both cases.

In the Multi-8 track we also used automatic translation systems: for Spanish and
French as topic languages, ATRANS was used for the pairs EsFr and EsPt; World-
Lingo for EsDe, Eslt, and EsNl; InterTrans for EsFi, EsSv, FrFi, and FrSv; and
SYSTRAN was used for all the other language pairs. Only one translator was used
for each pair.

— Final use

e Indexing: When all the documents processed through a combination of the for-
mer steps are ready for indexing, they are fed into our indexing trie engine to
build the document collection index.

e Retrieval: When all the documents processed by a combination of the afore-
mentioned steps are topic queries, they are fed to an ad-hoc front-end of the re-
trieval frie engine to search the previously built document collection index. In
the 2005 experiments, only OR combinations of the search terms were used. The
retrieval model used is the well-known Robertson’s Okapi BM-25 [9] formula
for the probabilistic retrieval model, without relevance feedback.

After retrieval, some other special processes were used to define additional ex-
periments:

Pseudo-relevance feedback: We used this technique in some experiments. After a

first retrieval step, we processed the first retrieved document to get their indexing

terms that, after a standard processing5 (see below) are fed back to a second re-

trieval step, whose result is used.

3 STILUS® is a trademark of DAEDALUS-Data, Decisions and Language, S.A. It is the core
of the Spanish-processing tools of the company, that include spell, grammar and style check-
ers, fuzzy search engines, semantic processing, etc.

In the case of Bulgarian, an average combination of the results from the translations with the
Webtrance and Bultra systems from English to Bulgarian has also been used.

Both retrieval processes can be independent of each other: we could have used two different
treatments for the queries and documents, so using different indexes for each of the retrievals.
In our case, only standard treatments were used for both retrieval steps.
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Table 1. Available automatic translations used for concatenating

Topic language

Translation | DE | EN | ES | FI | FR | IT | NL | SV
ALT A
BAI AH AH | AH | AH | AH | AH | AH
BA2 A A A A A A A
BA3 A A A A A A
FRE AH AH AH | AH | AH
GOO AH AH AH | AH
INT A A |AH| A A A | AH
LIN A
REV AH AH AH
SYS AH A A A

ALT for Babelfish Altavista, BAl, BA2, and BA3°® for Babylon, FRE for
FreeTranslation, GOO for Google Language Tools, INT for InterTrans, LIN for
WordLingo, REV for Reverso, and SYS for Systran. The entries in the table contain
A (for ALL) if a translation is available for English to the topic language shown in
the heading row of a column, and it is used for the concatenation of all available
translations; and H if a translation is used for the selected concatenation of transla-
tions.

— Combination: The results from some basic experiments were combined in differ-

ent ways. The underlying hypothesis is that, to some extent, the documents with a
good score in almost all experiments are more likely to be relevant than other
documents that have a good score in one experiment, but a bad one in others. Two
strategies were followed for combining experiments:

e Average: The relevance figures obtained using the probabilistic retrieval in all

the experiments to be combined for a particular document in a given query are
added. This approach combines the relevance figures of the experiments without
highlighting a particular experiment.

Asymmetric WDX combination: In this particular type of combination, two
experiments are combined in the following way: The relevance of the first D
documents for each query of the first experiment is preserved for the resulting
combined relevance, whereas the relevance for the remaining documents in both
experiments are combined using weights W and X. We have only run experi-
ments labeled “011”, that is, the ones that get the most relevant documents from
the first basic experiment and all the remaining documents retrieved from the
second basic experiment, re-sorting all the results using the original relevance
measure value.

— Merging: In the multilingual case, the approach used requires that the monolingual

results list for each one of the target languages have to be merged. The results ob-
tained are very sensitive to the merging approach for the relevance measures. The

® The digit after BA shows how many words are used from the translation of a word, provided
that it returns more than one.
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probabilistic BM25 [9] formula used for monolingual retrieval gives relevance
measures that depend heavily on parameters that are too dependent on the mono-
lingual collection, so it is not very good for this type of multilingual merging, since
relevance measures are not comparable between collections. In spite of this, we
carried out merging experiments using the relevance figures obtained from each
monolingual retrieval process, considering three cases:’

e Using original relevance measures for each document as obtained from the
monolingual retrieval process. The results are made up of the documents with
greater relevance measures.

¢ Normalizing relevance measures with respect to the maximum relevance meas-
ure obtained for each topic query i (standard normalization):

rel,

inorm —

rel,

imax

Then, the results are made up of the documents with greater normalized rele-
vance measures.
e Normalizing relevance measures with respect to the maximum and minimum
relevance measure obtained for each topic query i (alternate normalization):
rel, —rel

i min
rezialr -

rel.

imax imin

rel

Then, the results are made up of the documents with greater alternate normal-
ized relevance measures.

In addition to all this, we tried a different approach to merging: Considering
that the more relevant documents for each of the topics are usually the first ones
in the results list, we will select from each monolingual results file a variable
number of documents, proportional to the average relevance number of the first
N documents. Thus, if we need 1,000 documents for a given topic query, we
will get more documents from languages where the average relevance of the
first N relevant documents is greater. We did all this both from non-normalized
runs, but normalized after the merging process is carried out (with standard and
alternate normalization); and from runs normalized with alternate normaliza-
tion. We tested several cases using results from baseline runs, using several val-
ues for N: 1, 10, 50, 125, 250, and 1,000.

3 Description of the Experiments

For this campaign we have designed several experiments in which the documents for
indexing and the topic queries for retrieval are processed using a particular combina-
tion of some of the steps described in the previous section. A detailed inventory of the
experiments, the processes used for each one, and their encoding in the name of the
experiment can be found in the papers submitted to the CLEF 2005 Workshop ([3],
[5]). Details of the documents collections and the tasks can be found in the introduc-
tion [8] and track overview [6] papers.

7 Round-robin merging for results of each monolingual collection has not been used.
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Several hundreds of experiments were run, and the criterion for choosing the ones
to be submitted was the runs that obtained best results using topic queries and grels
sets from the 2004 campaign. Except for Portuguese, the best results obtained came
from runs that were not submitted. We think that this behavior can be explained since
the results depend to a great extent on the different topics selected each year. It is
worth noting that we obtained the best results using the narrative field of the topic
queries in all cases, as well as the standard processing approach.

We expected to have had better results using combinations of proper noun indexing
with standard runs, as it seemed to follow from the results from 2004 campaign, but it
has not been the case. It is clear that the quality of the tokenization step is of para-
mount importance for precise document processing. We still think that a high-quality
entity recognition (proper nouns or acronyms for people, companies, countries, loca-
tions, and so on) could improve the precision and recall figures of the overall re-
trieval, as well as a correct recognition and normalization of dates, times, numbers,
etc. Pseudo-relevance feedback has not performed quite well, but we ran quite few
experiments of this type to extract general conclusions. On the other hand, these runs
had a lot of querying terms, which made them very slow.

Regarding the basic experiments, the general conclusions were known in advance:
retrieval performance can be improved by using stemming, filtering of frequent words
and appropriate weighting.

Regarding cross-lingual experiments, the MIRACLE team has worked on their
merging and combining aspects, departing from the translation ones. Combining ap-
proaches seems to improve results in some cases. For example, the average combin-
ing approach allows us to obtain better results when combining the results from trans-
lations for Bulgarian than the Bultra or Webtrance systems alone. In multilingual
experiments, combining (concatenating) translations permits better results, as was re-
ported previously [10], when good translations are available. Regarding the merging
aspects, our approach did not obtain better results than standard merging, whether
normalized or not. Alternate normalizations seem to behave better than the standard
normalization, whereas the latter behaves better than no normalization. This occurs
too when normalization is used in our own approach to merging.

Regarding the approach consisting of preprocessing queries in the source topic
language with high quality tools for extracting content words before translation, the
results have been good when used in the case of Spanish (with our tool STILUS).
This approach achieved the best precision figures at O and at 1 recall extremes, al-
though worse average precision than other runs.

In the appendix we have included two figures that summarize these results.
Figure 1 shows a comparison of the results obtained in the best runs in the monolin-
gual experiments for each target language. The best results are obtained for French
and Portuguese, and the worst for Bulgarian. Figure 2 shows the results obtained in
the best runs in the cross-lingual experiments for bilingual and multilingual runs, con-
sidering all source languages used.

4 Conclusions and Future Work

Future work of the MIRACLE team in these tasks will be directed to several lines of
research: (a) Tuning our indexing and retrieval trie-based engine in order to get even
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better performance in the indexing and retrieval phases, and (b) improving the tokeni-
zation step; in our opinion, this is one of the most critical processing ones and can im-
prove the overall results of the IR process. Good entity recognition and normalization
is still missing from our processing scheme for these tasks. We need better perform-
ance of the retrieval system to drive runs that are efficient when the query has some
hundred terms, as occurs when using pseudo-relevance feedback. We also need to
explore further the combination schemes with these enhancements of the basic
processes.

Regarding cross-lingual tasks, future work will be centered on the merging aspects
of the monolingual results. The translation aspects of this process are of no interest to
us, since our research interests depart from all this: we will only use translation re-
sources available, and we will try to combine them to get better results.

On the other hand, the process of merging the monolingual results is very sensitive
in the way it is done; there are some techniques to be explored. In addition to that,
perhaps a different way of measuring relevance is needed for monolingual retrieval
when multilingual merging has to be carried out. Such a measure should be independ-
ent of the collection, so monolingual relevance measures would be comparable.
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Fig. 1. Comparison of results from the best monolingual experiments
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Abstract. This paper presents the participation of the XLDB Group in the CLEF
2005 ad-hoc monolingual and bilingual subtasks for Portuguese. We participated
with an improved and extended configuration of the tumba! search engine soft-
ware. We detail the new features and evaluate their performance.

1 Introduction

In 2004, the XLDB Group made its debut participation in CLEF, on the monolingual
ad-hoc Portuguese retrieval task [[1]. The main goals were to obtain hands-on experience
in joint evaluations of information retrieval (IR) and evaluate tumba!, our web search
engine [2]] on this task. We learned that we had to come up with new approaches and
methods, as the strategy for searching and indexing large web collections is different
than when querying the kind of document collections used in the CLEF ad-hoc task.

This year, we embraced the ad-hoc task with the objective of evaluating new methods
and algorithms for the task:

— Implementation of new logic operators on query strings to support expanded
queries

— Development of new methods for using all the topic information provided and
merging the combined result sets.

— Topic translation for submission of English to Portuguese bilingual runs.

This paper is organized as follows: Section [2] describes our system and enumerates
the main changes from last year’s configuration. In Section3] we present our evaluation
goals and submitted runs. Section [ presents the results obtained. Section[3]summarises
our conclusions.

2 Improvements

One of the main lessons learned from last year’s CLEF ad-hoc task participation was
that IR in large web collections is quite different from IR on small text collections.
Simple adjustments to a web search engine aren’t sufficient if we want to use all the
information provided for each topic instead of just a few terms to query the CLEF ad-
hoc collection. This motivated the development of a set of new software, to handle the
task properly.

C. Peters et al. (Eds.): CLEF 2005, LNCS 4022, pp. 541601 2006.
(© Springer-Verlag Berlin Heidelberg 2006
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We developed a new query expansion module that generates alternative queries from
the descriptions given. This module, called QuerCol (Queries Collator) is external to
the core tumba! search engine, but has an essential role in the production of the runs we
submitted to CLEF in 2005.

We also improved tumba! in its capability to properly rank poorly linked and tagged
documents. We developed an algorithm based on TF x IDF weighting to rank the results
for CLEF 2005, added support for the ’OR’ operator in query strings, and implemented
new result set merging algorithms.

With these new modules, our group is now taking the first steps to include the basic
set of components required for serious participation on in this kind of IR task — robust
stemming, weighting scheme and blind feedback [3]].

In the remainder of this section, we detail the design of QuerCol, the newly devel-
oped query expansion module, and the improvements made to the query processing
sub-system of tumbal!.

2.1 Query Expansion

The main conclusion of our CLEF 2004 participation was that, in order to achieve
higher recall values, we need to expand the title terms into alternative variants, as collec-
tions include many documents relevant to the query topic without all the topic terms [[1]].
So, this year we created multiple queries for each topic, based on synonyms, morpho-
logical and lexical expansion of the title terms, and a selection of other terms from the
topic description.

Query strings can now include the ’OR’ (disjunction) operator, which wasn’t sup-
ported by the query server that we had in 2004. This enabled us to make extensive use
of synonyms and morphological variations of the title terms. Other systems and former
CLEF participants, like Nateau et al, experimented query expansion modules based on
the ’OR’ operator [4], and that inspired us to start QuerCol.

QuerCol generates queries from a given topic using the following approach:

1. Eliminate common stop-words and CLEF-related stop-words. The latter include
terms like ’document’ and ’relevant’, which are frequent in topic descriptions. We
obtain these by selecting the top 5 most frequent terms from all topics.

2. Obtain title concepts. After stop-word elimination, we assume that all remaining
title words are root-terms of Boolean expressions in the disjunctive normal form,
each representing a concept, which must be present in all query strings derived
from the topic. We used jspell to expand morphologically the title concepts [S16].
Jspell is a morphological analyser based on derivation: words are created applying
a set of rules over a root term. This way, it is easy to check the root term and apply
rules to create word derivations for each title concept. From these, we only pick
those having a frequency of at least 5 in the collection.

3. Obtain expanded concepts. For each topic title, we take the terms as a conjunc-
tion query, which is submitted to the tumba! instance indexing the CLEF ad-hoc
collection. Then, we measure the TF x IDF value for each term in the topic’s set
of words, for each document in the obtained result set. We rank the top 8 terms
and discard those with a document frequency lower than 5 in the collection. The
selected terms are called expanded concepts.



56

N. Cardoso et al.

4. Compute the similarity between the title concepts and the expanded concepts. For

instance, if the title concepts are shark and attack, and the term strike is selected
as an expanded concept, we want to relate it to the attack concept, to create a
query like shark attack OR shark strike. We used a database of term co-occurrences
of Portuguese terms developed by the Porto node of Linguateca, built from two
Portuguese corpora, CETEMPublico [7] and WPT 03 [8]. In the example above,
we queried the database for the top-20 terms that co-occur after the term shark. If
strike is in the result, we can say that the two terms belong to the same concept,
and we add strike to the attack concept term list.

If an expanded concept isn’t associated to a concept, it is later added to the query

string as a disjunction. This means that expanded concepts don’t influence the result
set lists, but contribute to weighting the documents containing them.
Query string generation. In the end, each title concept is defined as a list of terms,
selected both from the expanded concepts and from the morphological expansions
of the initial title terms. With all the lists of concepts for each topic, we compute
all term combinations as a m X n matrix of m concepts xn term list size for each
concept, and finally we merge them with disjunction operators to generate a single
query string.

For the English to Portuguese ad-hoc bilingual subtask, we devised the two following

approaches:

1

. Using the Babelfish web translation tool (http://babelfish.altavista.com).

The topic strings were extracted and sent one at a time to the translator and the
translations replaced the original topic strings.

Using Example Based Machine Translation (EBMT) methods in parallel cor-
pora [9]. The translations were made from a translation memory built from multilin-
gual thesauri freely available on the Internet (EuroVoc, Unesco thesaurus and oth-
ers). The thesauri have not only simple term entries but also multi-word entries that
help in the translation of some word sequences. The translation memory was then
used to translate word sequences of the topics file. Words without a corresponding
entry in the translation memory were individually translated using Babelfish.

2.2 Weighting and Ranking

Sidra is the indexing and ranking system used in the tumba! web search engine [[10].
Sidra provides support for “all the terms” searches, exact phrase queries and field
searches that restrict result sets to a specific subdomain or document format. Sidra was
primarily designed to rank web documents, as its original ranking function relied mainly
on metadata such as links’ anchor text, URL strings and page titles. However, it per-
forms poorly when handling document collections with scarce metadata, such as the
CLEF ad-hoc collection. Sidra does not perform term stemming; the index terms are all
the single words, indexed as a full inverted file.

1

To improve the performance of Sidra on CLEF, we made two major enhancements:

. Implement a weighting algorithm based on TF x IDF. This enables us to tackle the

absence of meta-data, and to have a baseline for a future implementation of a full
Okapi BM 25 schema [[11]].
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2. Develop support for disjunction of terms. Query strings submitted to Sidra may
now include the ’OR’ and *AND’ logic operators, as long as the query respects the
Disjunctive Normal Form.

As Sidra query servers handle each conjunction as a simple query, support for the
’OR’ operator consisted in devising strategies for merging the result sets of ranked
documents obtained in each sub-query. We used two simple approaches:

Weight Merge: The final result set is obtained by sorting the weights of each result on
the combined result set. The final weight of a document present in more than one
result set is the sum of the weights of the document in each result set.

Round-Robin Merge: The final result set is generated by sorting the result sets by the
weight of the top ranked document in the result set. Then, documents are picked
from each result set using a round-robin rule. Documents already picked to the
merged result set are ignored.

3 Runs

For the ad-hoc task, we submitted 5 runs for the Portuguese ad-hoc monolingual subtask
(4 regular runs plus one mandatory run) and 4 for the English to Portuguese ad-hoc
bilingual ad-hoc subtask. As we were testing implementations of the ’OR’ operator on
tumba!, we selected the result set merging methods as a parameter to measure which
produced better results. Hence, we applied the Weight Merge algorithm to half the runs
plus the mandatory run, and Round Robin Merge to the other half (see Table [I)).

Table 1. Runs submitted to the ad-hoc task

Monolingual
Query Manual Automatic
Fusion Weight Round Robin Weight Round Robin
Run XLDBTumba0l XLDBTumba05 XLDBTumba02 XLDBTumba06
XLDBTumba09
Bilingual

Query EBMT translation Babelfish Translation
Fusion Weight Round Robin Weight Round Robin

Run XLDBTumba03 XLDBTumba07 XLDBTumba04 XLDBTumba08

In the monolingual subtask, we created runs XLDBTumba01 and XLDBTumba05 by
manually adding all kinds of synonyms and morphological expansions that seem rea-
sonable to the queries. We used it as a baseline for evaluation against other submitted
runs. For runs XLDBTumba02 and XLDBTumba06, QuerCol automatically generated
the queries. We aimed at obtaining result sets of the same level of quality as for manu-
ally created runs, as QuerCol used the same query creation approach. XLDBTumba09
is a mandatory run, with query strings automatically generated from the topics’ title and
description fields only.
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On the bilingual subtask, the goal of our participation was to have a preliminary
evaluation of the EBMT systems being developed at the Braga node of Linguateca.

4 Results

Figure[[] and Table 2] show the obtained results. One of our main goals was to compare
the two result sets merging strategies, and in the end the Weight merge method outper-
formed the Round-Robin method. A deeper analysis on the results will provide valuable
hints on the result set merging mechanism to implement for disjunctive queries.

Manual query creation (runs 01 and 05) performed better than automatic query cre-
ation (runs 02 and 06). Further analysis on the obtained results will also provide good
hints for improving QuerCol to narrow the difference.

XLDB Group results at CLEF 2005 ad hoc task

Monolingual Runs:
— Mapual Query,
Weight Merge
Automatic Query,

- Weight Merge

Manual Query,
> RoundRobin Merge

Automatic Query, | |

- - RoundRobin Merge

.

X

—e--

-

Bilingual Runs:
EBMT translation,
Weight Merge
Babelfish translation,
Weight Merge

EBMT translation,
RoundRobin Merge

Babelfish translation,
RoundRobin Merge

Average Precision

0.6

0.4
Interpolated Recall

0.5

Fig. 1. Results of the XLDB Group on ad-hoc monolingual (thick lines) and bilingual subtasks
(thin lines)

Table 2. Overall results on all runs

Run label Retrieved Relevant Ret_rel Avg. Prec. R-Prec. Overall Prec. Overall Recall
XLDBTumbaOl 12595 2904 1675 29.0% 34.3% 13.3% 57.7%
XLDBTumba02 5546 2904 986 19.7%  23.2% 17.8% 34.0%
XLDBTumba05 12595 2904 1666 24.0% 30.6% 13.2% 57.4%
XLDBTumba06 5546 2904 985 18.1% 22.5% 17.8% 34.0%
XLDBTumba03 4875 1991 605 5.8% 8.0% 12.4% 30.4%
XLDBTumba04 6774 2156 299 5.5% 7.4% 4.4% 13.9%
XLDBTumba07 4875 1991 617 4.7% 7.2% 12.6% 31.0%
XLDBTumba08 6774 2156 301 5.3% 7.4% 4.4% 14.0%
XLDBTumba09 6521 2904 989 194% 22.9% 15.2% 34.0%
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The results of the monolingual runs are much better than the bilingual. This is likely
to be a consequence of some poor translations. We concluded that we were using the-
sauri with less quality than expected. As we have overlaps (alternative translations
coming from different thesauri), some of the used translations came from the wrong
thesaurus and were the source of the bad translation results. Table[2 shows that the runs
using EMBT translation obtained more relevant results with less retrieved documents,
which is an encouraging result.

The relative performance of the best of our runs compared to other groups’ submis-
sions is close to the median. There are a few queries where our performance is much
worse than the median for reasons that we have yet to find. However, given that in 2005
our weighting algorithm was very simple, we believe that an improvement here would
likely raise the performance level of our software in future evaluations.

5 Conclusion

The results we obtained this year show a major improvement over last year. This comes
as a direct consequence of the changes made to our IR system. Some of the develop-
ments for this CLEF task will be incorporated in the next version of tumba!

We have also identified further improvements, like extending QuerCol with a Por-
tuguese stemmer. This would create better term expansions and improve the ’clustering’
of terms from the same concept. QuerCol’s generated queries also revealed some flaws
that we need to amend, as there are concepts with more than one term that shouldn’t
be handled separately (for instance, Bill Clinton). Some morphological expansions of
title terms might also produce misleading variations. Finally, we could also incorporate
the software developed for our participation in GeoCLEF 2005 to expand geographic
names in queries [12].
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Abstract. For the 2005 Cross-Language Evaluation Forum, Thomson
Legal and Regulatory participated in the Hungarian, French, and Por-
tuguese monolingual search tasks as well as French-to-Portuguese bilin-
gual retrieval. Our Hungarian participation focused on comparing the
effectiveness of different approaches toward morphological stemming.
Our French and Portuguese monolingual efforts focused on different ap-
proaches to Pseudo-Relevance Feedback (PRF), in particular the eval-
uation of a scheme for selectively applying PRF only in the cases most
likely to produce positive results. Our French-to-Portuguese bilingual
effort applies our previous work in query translation to a new pair of
languages and uses corpus-based language modeling to support term-by-
term translation. We compare our approach to an off-the-self machine
translation system that translates the query as a whole and find the latter
approach to be more performant. All experiments were performed using
our proprietary search engine. We remain encouraged by the overall suc-
cess of our efforts, with our main submissions for each of the four tasks
performing above the overall CLEF median. However, none of the spe-
cific enhancement techniques we attempted in this year’s forum showed
significant improvements over our initial result.

1 Introduction

Thomson Legal and Regulatory participated in the Hungarian, French, and Por-
tuguese monolingual search tasks as well as French-to-Portuguese bilingual re-
trieval.

Our Hungarian participation further evaluates the configuration developed in
prior participations for compounding languages such as German or Finnish. We
rely on morphological stemming to normalize derivations and factor compound
terms. As morphological stemming may generate multiple stems for a given term,
we compare the effectiveness of selecting a single stem with selecting all stems.

In our CLEF 2004 participation, we applied pseudo-relevance feedback blindly
to all queries, even though this approach can be detrimental to some query
results. In our CLEF-2005 participation, we take a first step toward selectively
applying pseudo-relevance feedback. We apply our simple approach to our French
and Portuguese runs.

C. Peters et al. (Eds.): CLEF 2005, LNCS 4022, pp. 61-G8] 2006.
© Springer-Verlag Berlin Heidelberg 2006
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Finally, our bilingual runs extend our previous work to two more languages.
Our approach relies on query translation, where queries are translated term by
term using translation resources built from parallel corpora. We compare our
approach with off-the-shelf machine translation using Babelfish [I].

We describe our experimental framework in Section 2] and present our mono-
lingual and bilingual runs in Sections [3 and [ respectively.

2 Experimental Framework

The cornerstone of our experimental framework is our proprietary search engine
which supports Boolean and Natural language search. Natural language search
is based on an inference network retrieval model similar to INQUERY [2] and
has been shown effective when compared to Boolean search on legal content [3].
For our CLEF experiments, we extended the search experience by incorporating
the pseudo-relevance feedback functionality described in Section 2.3

2.1 Indexing

Our indexing unit for European languages is a word. We identify words in se-
quences of characters using localized tokenization rules (for example, apostrophes
are handled differently for French or Italian).

Each word is normalized for morphological variations. This includes identify-
ing compounds if needed. We use the Inxight morphological stemmer [4] to per-
form such normalization which, in addition, can be configured to handle missing
case and diacritic information.

Morphological stemming can produce multiple stems for a given term. We
have introduced the option of selecting a single stem or keeping all stems. If
candidate stems include compound terms, we select the stem with the fewest
compound parts. If candidate stems are simple terms, we select the first one.

We do not remove stopwords from indices, as indexing supports both full-text
search and natural language search. Stopwords are handled during search.

2.2 Search

Once documents are indexed, they can be searched. Given a query, we apply two
steps: query formulation and document scoring.

Query formulation identifies “concepts” from natural language text by remov-
ing stopwords and other noise phrases, and imposes a Bayesian belief structure
on these concepts. In many cases, each term in the natural language text rep-
resents a concept, and a flat structure gives the same weight to all concepts.
However, phrases, compounds or misspellings can introduce more complex con-
cepts, using operators such as “natural phrase,” “compound,” or “synonym.”
The structure is then used to score documents.

Scoring takes evidence from each document as a whole, as well as from the best
portion which is computed dynamically, for each document, based on proximal
concept occurrences. Each concept contributes a belief to the document (and
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portion) score. We use a standard tf-idf scheme for computing term beliefs in
all our runs. The belief of a single concept is given by:

belterm(Q) =04+0.6- tfnorm ' Z.dfnorm
where

log(tf +0.5)
log(t fmasz + 1.0)

log(C' + 0.5) — log(df)

d id, norm —
and  idf, log(C + 1.0)

tfnorm =

tf is the number of occurrences of the term within the document, tf,qz is
the maximum number of occurrences of any term within the document, df is the
number of documents containing the term and C' the total number of documents
in the collection. The various constants in the formulae have been determined by
prior testing on manually-labeled data. tf,,4, is a weak indicator of document
length.

2.3 Pseudo-relevance Feedback

We have incorporated a pseudo-relevance feedback module into our search sys-
tem. We follow the approach outlined by Haines and Croft [5].

We select terms for query expansion using a Rocchio-like formula and add the
selected terms to the query. The added terms are weighted either using a fixed
weight or a frequency-based weight.

Sw=a- Qf ' Z.dfnm*m + g| Z(tfnorm ' Z.dfnm*m) - ‘Zﬂ Z(tfnorm ' Z.dfnm*m) (1)

deR deR

where ¢f is the query weight, R is the set of documents considered relevant, R
the set of documents considered not relevant, and | X | denotes the cardinality of
set X. The «, 8 and v weights are set experimentally. The sets of documents R
and R are extracted from the document list returned by the original search: R
correspond to the top n documents and R to the bottom m, where n and m are
determined through experiments on training data.

3 Monolingual Experiments

Our monolingual participation focuses on normalization for Hungarian and
pseudo-relevance feedback for French and Portuguese.

3.1 Hungarian Experiments

As mentioned in Section [Z1] we use a morphological stemmer to identify com-
pounds and normalize terms. The stemmer can be configured to allow for missing
case and diacritic information. In addition, we can select to use one stem, or all
stems.
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Table 1. Comparison between two stemming choices for our official Hungarian runs

Run MAP (Above/Equal/Below Median) R-Prec Reciprocal Rank
ti'TDhuk 0.2952 (27/0/23) 0.3210 0.5872
tir'TDhuSC 0.2964 (30/0/20) 0.2999 0.6070

At search time, compounds are treated as “natural phrases,” i.e. as words
within a proximity of 3. In addition, multiple stems are grouped under a sin-
gle operator so that terms with multiple stems do not contribute more weight
than terms with one single stem. Finally, we used the Hungarian stopword list
developed by the Université de Neuchatel [6].

We submitted two runs, each with its own indexing scheme:

— Run tlr'TDhuE keeps all stems and allows for missing case and diacritic
information.

— Run tIrTDhuSC keeps a single stem per term and does not correct missing
information.

As illustrated by Table[I] there is no overall significant difference between the
two runs, still we observe marked differences on a per-query basis: tlrTDhuSC
outperforms tlr'TDhuE on 25 queries and underperforms on 20 queries (differ-
ences range from a few percent to over 50%). This, we believe, is due to two
factors: concepts in queries differ depending on the stemming approach; so do
terms in the indices.

3.2 Pseudo-relevance Feedback Experiments

Pseudo-relevance feedback (PRF) is known to be useful on average but can be
detrimental to the performance of individual queries. This year, we took a first
step towards predicting whether or not PRF would aid individual queries.

We followed the following methodology: we selected our parameters for PRF
using training data from previous CLEF participations for both French and
Portuguese. We then manually derived a simple prediction rule that identifies
those queries where PRF was very detrimental. Our decision rule is composed of
two components: the score of the top ranked document and the maximum score
any document can achieve for a given query, computed by setting the £ f,orm
factor in belief scores to 1. Our prediction rule is of the form:

if maxscore >= Min_MS_Value
and (maxscore < MS_Threshold or bestscore >= Min_TD_Value)
Apply PRF
else
Don’t apply PRF

Using training data, we searched for the best parameters in this three-dimensional
space (Min MS Value, MS Threshold, and Min TD Value).

Our French and Portuguese results, reported in Table 2] show that PRF ap-
plied to all queries improved performance (although the difference is not always
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Table 2. Official runs for French and Portuguese. Runs ending in 3 correspond to
the base run without PRF. Runs ending in 2 are the PRF runs using the following
configuration: add 5 terms from the top 10 documents; terms are selected with a = 8 =
1 and v = 0; expansion uses a fixed weight of 0.5 for each added term. Runs ending in 1
are PRF runs using the prediction rule. | indicates a statistically significant difference
using the Wilcoxon signed-rank test and a p-value of 0.05.

Run MAP R-Prec Reciprocal Rank Recall
(Above/Equal/Below Median)
ti'TDfr3 0.3735 (23/2/25) 0.3879 0.7014 0.8912
t' TDARF2 0.4039" (35/0/15) 0.4012 0.6806 0.9141
t' TDARFS1 0.4" (33/1/16) 0.3990 0.6806 0.9119
tlrTfr3 0.2925 0.3027 0.6163 0.7789
tlrTfrRF2 0.3073 0.3313 0.5729 0.8232
tlrTfrRFS1 0.3046 0.3278 0.5729 0.8215
th'TDpt3 0.3501 (30/0/20) 0.3734 0.7542 0.8729
tirTDptRF2 0.3742 (31/3/16) 0.3904 0.6704 0.9016
tirTDptRFS1 0.3584 (31/3/16) 0.3805 0.6718 0.8939
tlrTpt3 0.2712 0.3141 0.6816 0.7358
tirTptREF2 0.2844" 0.3215 0.6682 0.7544
tirTptRFS1 0.2830 0.3208 0.6515 0.7544

Table 3. Comparison between base runs and PRF runs using the MAP measure

Compared Runs 7 queries degraded No change # queries improved
tlr'TDfr3 vs. tlr TDfrRF2 11 0 39
tlrTDfr3 vs. tlrTDfrRFS1 11 5 34
tlrTfr3 vs. tlrTfrREF2 23 2 25
tlrTfr3 vs. tlr'TfrRFS1 23 3 24
tlrTDpt3 vs. tlrTDptRF2 21 0 29
tlrTDpt3 vs. tlrTDptRFS1 18 9 23
tlrTpt3 vs. tIrTptRE2 17 2 31
tlrTpt3 vs. tirTptRFS1 17 3 30

statistically significant) but that PRF applied to selected queries did not provide
additional improvement.

It is interesting to note that PRF, selective or not, degrades the Reciprocal
Rank measure, i.e. the average rank of the first relevant document. This indicates
that our PRF setting decreases precision in the top-ranked documents, although
it increases recall overall. A comparative summary is provided in Table [3

Although it performed reasonably well on our initial training data, our PRF
selection rule often applied PRF when it was detrimental, and failed to ap-
ply it when it would have helped. Table @ gives more details on the prediction
effectiveness or lack thereof. The number of queries for which PRF degraded
performance is not unexpected as we did not intend to cover all cases with our
heuristic. What is surprising is the low number of cases where our prediction
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Table 4. Effectiveness of our prediction rule. Correct corresponds to cases when the
prediction rule correctly avoided applying PRF. Misses corresponds to cases when
PRF would have helped but was not applied. Errors corresponds to cases when the
rule applied PRF and the performance degraded.

Compared runs Correct Misses Errors
tlrTDfr3 vs. tlrTDfrRFS1 0 5 11
tlrTfr3 vs. tir'TfrRFS1 0 1 23
tlrTDpt3 vs. tlrTDptRFS1 3 6 18
tlrTpt3 vs. tlrTptRFS1 0 1 17

rule prevented PRF from helping performance. We believe that the parameters
we selected over-fitted the training data. Retrospectively, this is not all that
surprising as we use raw values rather than proportions or normalized values.

4 French to Portuguese Bilingual Experiments

Our 2005 bilingual experiments follow the approach we established during our
CLEF 2004 participation. We performed bilingual search by translating query
terms. Translation resources were trained from parallel corpora using the
GIZA++ statistical machine translation package [7].

We created a bilingual lexicon by training the IBM Model 3 on the Europarl
parallel corpus [§] as we found Model 3 to provide better translations than
Model 1. We selected at most three translations per term, excluding translations
with probabilities smaller than 0.1. During query formulation, translations were
grouped under a *SUM operator so that concepts are given the same importance
regardless of the number of translations. In addition, translations were weighted
by their probabilities.

Table [}l summarizes our bilingual runs. We submitted runs with and without
pseudo-relevance feedback. The PRF runs show a behavior similar to our mono-
lingual runs as reciprocal rank degrades but recall improves. Five times out of 6,
the prediction rule predicted correctly that PRF should not be applied. However
the number of cases when PRF was applied and performance dropped was also
high (around 20).

The bilingual runs achieved between 60 and 65% of the average precision of
monolingual runs. This performance is comparable to our results with German
to French search, but not as promising as our training runs, which reached 80%.

We then compared our approach with using an off-the-shelf machine transla-
tion system through Babelfish [T]. Using Babelfish, we translated the whole query
at once rather than individually translating its terms. The translated query was
then handled as a Portuguese query by the rest of our process.

Table [0 shows that, on average, translating the whole query yields better
retrieval performance. However, there were 20 queries where our approach re-
sulted in higher retrieval accuracy. We identified ambiguity as a major factor.

1 A *SUM node averages the beliefs of its children.
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Table 5. Official runs for French to Portuguese search. Runs ending in 3 correspond
to the base run without PRF. Runs ending in 2 are the PRF runs use the following
configuration: add 5 terms from the top 10 documents; terms are selected with a =
[ =1 and v = 0; expansion uses a fixed weight of 0.5 for each added term. Runs ending
in 1 use the prediction rule prior to applying PRF.

Run MAP R-Prec Reciprocal Rank Recall
(Above/Equal/Below Median)
tIrTDfr2pt3 0.2209 (26/0/24) 0.2525 0.7147 0.7063
tIrTDfr2ptREF2 0.2318 (28/0/22) 0.2614 0.5442 0.7401
tlrTDfr2ptRFS1 0.2358 (29/0/21) 0.2689 0.5566 0.7415
tlr Tfr2pt3 0.1741 0.2080 0.4807 0.6332
tIrTir2ptRF2 0.1799 0.2056 0.3993 0.6563
tlrTfr2ptRFS1 0.1778 0.2045 0.4456 0.6582

Table 6. Comparison between off-the-shelf and corpus-based translation. Runs cor-
respond to base runs without pseudo-relevance feedback. ' indicates a statistically
significant difference using a paired t-test and a p-value of 0.05.

Run MAP R-Prec Reciprocal Rank Recall
tlrTDfr2pt3 0.2209 (26/0/24) 0.2525 0.7147 0.7063
TDfr2pt3-Babelfish 0.2801F 0.3067 0.6326 0.7370
tlrTfr2pt3 0.1741 0.2080 0.4807 0.6332
Tfr2pt3-Babelfish 0.2166" 0.2529 0.5429 0.6271

For example, our approach picked up the two translations reforma and pensoes
for the French term retraite while Babelfish only produced the term reforma.
On the other hand, multiple translations can harm our approach, for exam-
ple when translating the French term FEtat in query 271. This example outlines
the dependence of our approach on the parallel corpus. For example, the term
Etat is translated into Estado-membro among other translations as the phrase
is commonly used in the Europarl corpus.

5 Conclusion

We remain encouraged by the overall success of our efforts, with our main sub-
missions for each of the four tasks performing above the overall CLEF median.
However, none of the specific enhancement techniques we attempted in this year’s
forum showed significant improvements over our initial results.

For monolingual retrieval in Hungarian, a highly morphological language, we
explored two techniques for morphological stemming in order to identify com-
pound terms and normalize them, but were unable to find significant differences
between the results.

For monolingual retrieval in French and Portuguese, where we have previously
shown pseudo-relevance feedback (PRF) to increase overall performance, we at-
tempted to find a heuristic to identify specific queries for which PRF would be
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helpful. So far we have been unable to achieve this to a significant degree. In the
future, we intend to explore additional techniques such as the use of machine
learning including feature engineering as in [9] and methods for using normalized
values rather than raw values to prevent over-fitting.

For bilingual retrieval from French to Portuguese, we achieve good perfor-
mance relative to other submissions, but perhaps like other forum participants,
we remain disappointed in the bilingual performance relative to the same queries
performed in a monolingual setting.

Our unofficial runs using off-the-shelf machine translation exhibit a clear im-
provement over our corpus-based method, leading us to reconsider how to han-
dle multiple translations. In particular, we plan to investigate the usefulness of
translation disambiguation and context-sensitive translation methods.
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Abstract. This document describes the CLIPS experiments in the CLEF
2005 campaign. We used a surface-syntactic parser in order to extract
new indexing terms. These terms are considered syntactic dependencies.
Our goal was to evaluate their relevance for an information retrieval
task. We used them in different forms in different information retrieval
models, in particular in a language model. For the bilingual task, we
tried two simple tests of Spanish and German to French retrieval; for the
translation we used a lemmatizer and a dictionary.

1 Introduction

In the previous participation of the CLIPS laboratory in CLEF [I], we tested
the use of surface-syntactic parsers in order to extract indexing terms. Last year,
we only extracted simple indexing terms; this year we have tried to exploit the
structure produced by the parser. We perforemd two separate evaluations; in
the first one, we divided the structure into “complex descriptors”, which contain
part of the global structure. In the second one, we used a structure produced by
the shallow parser, in a language model.

2 Sub-structure Training in the Monolingual Task

The shallow parser produces a structure, using only lemmas; we only use a
part of the information produced . This year, we evaluated the relevance of the
structural information produced by the parser. Two main types of parser are
available; the dependency and the constituent. In our experiments we used a
dependency parser; this kind of parser seems to be more appropriate for the
information retrieval task [2] since it makes it possible to capture some sentence
variation.

Different studies have already been made on the use of syntactic dependency
structures. Some of these studies use dependency structure in order to extract
phrases. For example, in [3], a closed structure is produced from a dependency
tree for all sentences in a document. Some patterns are then applied on the
structure for phrase extraction, and some selected phrases are then added to

C. Peters et al. (Eds.): CLEF 2005, LNCS 4022, pp. 6978 2006.
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other descriptors in the document index. Finally, the tf-idf weighting schema is
adjusted in order to give a higher idf for the extracted phrase. In this way, a 20%
gain over average precision is obtained. However, this gain cannot be directly
linked to the use of a dependency structure since the structure is only used to
detect the phrase.

On the presumption that converting the structures to phrases leads to the loss
of information, other papers have tried to use the syntactic dependency structure
directly. In [4], a dependency tree is extracted from Japanese sentences, mainly
document titles. Matching between a query and documents is provided by a
projection of the query tree onto the document trees. In addition, to provide a
better matching, some pruning can be made on the tree. In [5], the COP parser
(Constituent Object Parser) is used to extract dependency trees. In the query,
the user has to select important terms and indicate dependencies between them.
The query is then compared to the documents using different types of matching.
The two papers cited provided just one unambiguous structure per sentence;
[6] incorporates syntactic ambiguity into the extracted structure. The model
proposed is applied to phrases; the similarity is provided by tree matching but
the IR results are lower than the results obtained when only considering the
phrases represented in the tree.

In our experiments, we consider an intermediary representation level. For
this purpose, we use sub-structures composed of one dependency relation. With
this representation, a sentence is considered as a set of sub-structures that we
call dependencies. In our formalism, the sentence “the cat eats the mouse”
is represented by the set: DET(the, cat), DET(the, mouse), SUBJ(cat, eat),
VMOD(mouse, eat). Where “the” is the determiner of “cat”, “cat” is the sub-
ject of “eat”, etc.

2.1 Experimental Schema

For this experiment, we only used the French corpus. We experimented the use of
dependency descriptors on this corpus. For this purpose, we use an experimental
sequence, described in Figure 1.

First, the different documents of the collection are analysed with the French
parser XIP (Xerox Incremental Parser) [7]. Two descriptors are extracted from
these documents: the dependencies and the lemmas. In a first experiment, we
considered these descriptors separately and created two indexes. One contains
lemmas and the other dependencies. We queried these two indexes separately
with dependencies and lemmas extracted from queries by the same parser. We
compared the results obtained with the two descriptors for different weighting
schemes. In a second experiment, we regrouped the two descriptors into a unique
index and we evaluated results for different weighting schemes.

For training, we used the French corpus of CLEF 2003. In this corpus, there
are 3 sets of documents. For each set, we selected the following fields: TITLE
and TEXT for “le monde 94”, TT KW LD TX ST for “sda 94” and “sda 95”.
For the queries, we selected the fields FR-title FR-descr Fr-narr.
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Fig. 1. Experimental procedure

2.2 Dependencies Versus Lemmas

We first compared results obtained using dependencies to results obtained with
lemmas. In these experiments lemmas were used as the baseline as they have
already shown their value in last year’s CLIPS experiments [1]. After parsing the
documents with XIP, we transformed the output into a common XML simplified
format (shown below). From this XML format, on the one side we extracted
the lemmas: for these descriptors, we only filtered nouns, proper nouns, verbs,
adjectives and numbers.

XML simplified format for the sentence : “les manifestations contre le trans-
port de déchets radioactifs par conteneurs.” (Demonstrations against the trans-
port of radioactive waste by containers)

<LUNIT>

<NODE num="2" tag="DET" lemma="le" ...>les</NODE>

<NODE num="3" tag="NOUN" lemma="manifestation" ... >
manifestations</NODE>

<NODE num="5" tag="PREP" lemma="contre" ... >contre</NODE>

<NODE num="7" tag="DET" lemma="le" ... >le</NODE>

<NODE num="8" tag="NOUN" lemma="transport" ... >transport</NODE>

<NODE num="10" tag="PREP" lemma="de" ... >de</NODE>

<NODE num="12" tag="NOUN" lemma="dechet" ... >dchets</NODE>

<NODE num="14" tag="ADJ" lemma="radioactif" ... >

radioactifs</NODE>

<NODE num="16" tag="PREP" lemma="par" ... >par</NODE>

<NODE num="18" tag="NOUN" lemma="conteneur" ... >

conteneurs</NODE>

<NODE num="23" tag="SENT" lemma="." ... >.</NODE>

<DEP name="NMOD" ... wO="dechet" wi="radioactif"/>

<DEP name="NMOD"
wO="manifestation" wl="contre" w2="transport"/>
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<DEP name="NMOD" ... wO="transport" wl="de" w2="d\’echet"/>
<DEP name="NMOD" ... wO="dechet" wl="par" w2="conteneur"/>
<DEP name="DETERM" ... wO="le" wl="manifestation"/>

<DEP name="DETERM" ... wO="le" wl="transport"/>

</LUNIT>

Table 1. Descriptor selected for the sentence: “les manifestations contre le transport
de déchets radioactifs par conteneurs”

Selected lemmas Selected Dependencies
manifestation NMOD(déchet,radioactif)

transport NMOD (manifestation,contre,transport)
déchet NMOD(transport,de,déchet)

radioactif NMOD(déchet,par,conteneur)
conteneur DETERM(le,manifestation)

Allemagne DETERM(le,transport)

On the other side, we extracted the dependencies (Table [I). As the number
of dependencies can be very high, we queried each document set separately and
then merged the results. We compared the IR results obtained with these two
descriptors for different weighting schemes. We used the following weighting
schemes on the document and on the query descriptors:

For the documents

nnn: Only the term frequency is used.

Inc: Use a log on term frequency and the cosine as the final normalization.
Itc: The classical tf*idf with a log on the term frequency.

nRn: Divergence from randomness

For the queries

nnn: Only the term frequency is used.

bnn: The binary model, 1 if terms are present, and 0 otherwise.
Inn: A log is used on the term frequency.

npn: Idf variant used by okapi.

ntn: classical idf.

For more details, see [I]. We first evaluated the ¢ coefficient for the divergence
from randomness weighting (nRn) on the document and with an nnn weighting
on the queries. Results for the two descriptors are shown in Table 2] and Bl We
then evaluated other weighting methods. The results are presented in Table [l

Over all weighting schemes, dependency descriptors perform better than lem-
mas only for the nnn weighting. The divergence from randomness performs better
than the other document’s weighting for the two descriptors and the results are
stable considering query weighting.



Using the X-IOTA System in Mono- and Bilingual Experiments 73

Table 2. Variation of ¢ for nRn nnn (de- Table 3. Variation of ¢ for nRn nnn
pendencies alone) (lemmas alone)
¢ Average precision ¢ Average precision
2 25.53 0 0.0152
3 25.50 0,5 0.4362
4 25.83 1 0.4647
4.25 25.93 1,75 0.4700
4.5 26.01 1,5 0.4703
4.75 26.00 2 0.4687
5 25.88 2,25 0.4728
5.5 25.84 2,5 0.4709
6 25.84 3 0.4577

Table 4. Lemmas or dependencies average precision

Query Weighting
Document lemmas dependencies
Weighting nnn bnn Inn npn ntn nnn bnn Inn npn ntn
nnn 1,82 0,81 1,57 21,43 16,43 9,01 5,56 8,16 18,21 17,96
Inc 35,02 31,27 36,22 34,30 37,46 18,92 17,46 19,17 21,93 21,94
ltc 33,13 33,93 35,94 32,86 33,79 21,14 18,94 20,86 21,66 21,66
nRn 47,28 38,34 45,55 45,23 48,35 26,01 22,56 25,90 24,95 24,94

2.3 Lemmas and Dependencies

In our first experiment, we used dependencies and lemmas separately. In this
second experiment we merged the two descriptors in one unique index and eval-
uated different weighting schemes for this index. Similarly to the previous exper-
iment, we first evaluate divergence from randomness (Table []) and the different
weighting methods (Table [G]).

The results obtained in this evaluation are better than those obtained with de-
pendencies alone but they are lower than those obtain with lemmas. The reason
is that the dependencies and the lemmas are considered as equivalent, whereas
these two descriptors are clearly on two different levels as dependencies contain

Table 5. Variation of ¢ for nRn  Table 6. Lemmas and dependencies average

nnn (lemmas and dependencies) precision

¢ Average precision Document Query Weighting
00,0207 Weighting nnn bnn Inn npn ntn
1 0,3798 nnn 2.30 1.24 1.95 23.37 19.22
1,5 0,3941 Inc 29.84 28.70 30.31 31.04 32.11
20,3947 Itc 30.76 29.63 31.56 3