


Ano Universidad MAP

2005 Berkeley?2 0.3936
2005 San Marcos 0.3613
2005 Alicante 0.3495
2006 Lisboa 0.3034
2006 Alicante 0.2723
2006 San Marcos 0.2637
2007 | Politécnica Cataluna | 0.2850
2007 Berkeley1 0.2642
2007 | Politécnica Valencia | 0.2636

Tabla 1: Principales resultados del GeoCLEF
en la tarea monolingiie inglés

Tabla 1).

En general, se observa una decadencia de
resultados en términos de precisiéon media
(Mean Average Precision, MAP) desde 2005
a 2007. Esto es debido fundamentalmente a
la mayor innovacién y diversidad introducida
a la hora de generar las consultas tanto del
2006 como del 2007. Por ejemplo, para los
topics del GeoCLEF 2007 se introdujeron di-
ficultades anadidas como relaciones geografi-
cas complejas (“la costa mediterrdnea”), re-
giones politicas (“Bosphorus”) o lugares ge-
ograficos delicados como lagos, aeropuertos,
circuitos de férmula uno o catedrales. Todo
esto ha hecho que la dificultad en resolver la
tarea aumente y la precision obtenida por los
sistemas empeore.

7. Conclusiones

En este trabajo se ha presentado un estu-
dio sobre las distintas estrategias empleadas
para resolver la tarea de la recuperacién de
informacién geografica (GIR), asi como las
técnicas de PLN maés utilizadas. Dicho estu-
dio se ha centrado en los sistemas presentados
en GeoCLEF, un marco de evaluacién GIR
que organiza el CLEF desde el ano 2005. Las
conclusiones que se derivan de este estudio se
resumen a continuacion:

= Es imprescindible hacer uso de recur-
sos externos de informacién geografica,
tales como gazetteers y tesauros. Al-
gunos de los mas utilizados son: GNIS,
GNS, Geonames, World Gazetteer o
GeoWorldMap.

» Es recomendable la creacién de al
menos dos indices para el proceso de
recuperacion de informacién: uno que
contenga la informacion no geografi-
ca (indice textual) y otro sélo con la

informacién geografica (entidades, geo-
referencias, relaciones espaciales, etc.).

= Técnicas PLN basicas aplicadas tanto
a las colecciones como a las consul-
tas: detector y reconocedor de entidades
(NER), lematizador, lista de palabras
vacias y etiquetador POS.

s Seria interesante contar también con un
desambigiiador de topdonimos para re-
solver ambigiiedades geograficas.

= En cuanto a la expansion de consultas
no queda claro si es recomendable uti-
lizarla. Hay sistemas que han empeora-
do sus resultados usando esta técnica co-
mo (Garcia Vega et al., 2007) o (Toral et
al., 2006) y otros que los han mejorado
(Buscaldi y Rosso, 2007) o (Ferrés y Ro-
driguez, 2007).

s El uso de otros recursos como WordNet
o Wikipedia también pueden ser intere-
santes.
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Abstract: More than three millions research articles have been written about pro-
teins and Protein-Protein Interactions (PPI). The present work describes a plausible
architecture and some preliminary experiments of our Protein-Protein Interaction
Information Extraction system, PPIEs. The promising results obtained suggest that
the approach deserves further efforts. Some important aspects that need to be im-
proved in the future have been identified: entity recognition; lexical data storage and
searching (in particular, controlled vocabularies); knowledge discovery for ontology
enrichment.

Keywords: Information Extraction, Protein-Protein Interaction.

Resumen: En la literatura aparecen mas de tres millones de articulos acerca de
las proteinas y sus interacciones (PPI). En este trabajo se expone una arquitectura
plausible y algunos experimentos preliminares de nuestro sistema de extracciéon de
informacién sobre interacciones entre proteinas, PPIEs. Los resultados obtenidos
son muy prometedores, por lo que el trabajo merece ulteriores desarrollos. Este
estudio ha permitido, ademads, identificar algunos aspectos a mejorar en el futuro:
el reconocimiento de entidades y el almacenaje y busqueda de datos léxicos (en
particular, los vocabularios controlados) y el descubrimiento de conocimiento para
el enriquecimiento de ontologias.

Palabras clave: Extraccién de informacién, Interacciéon entre proteinas.

1 Introduction tically related concepts (such as their syn-
onyms, antonyms, meronyms, etc.,), its iden-
tification could be used for an effective IE.
The methods for instance extraction should
be based on the own nature of the data to be

extracted.

The goal of Information Extraction Systems
(IES) is the enrichment of knowledge bases
with information from texts. None of the dif-
ferent methodologies used to solve this prob-
lem has clearly demonstrated its superiority

(Reeve and Han, 2005). On the one hand,
many of them are based on learning pro-
cesses. In such cases, the quality of Informa-
tion Extraction (IE) depends on the repre-
sentativity of the training data, and the abil-
ity for generalization of the systems. On the
other hand, the majority of IES uses a com-
plete syntactic and semantic analysis. The
quality here is affected by possible errors dur-
ing Natural Language Processing (NLP).
Background knowledge is an essential ele-
ment for IES. If the interesting concepts for
the task are known, as well as others seman-

* This work has been funded by the projects
TIN2006-15265-C06-04 and “Juan de la Cierva” of
the Ministry of Education and Science of Spain.

ISSN 1135-5948

This kind of TES guided by knowledge -
or, more formally, by ontology- has demon-
strated to be effective when the domain
knowledge is enclosed and specific enough.
For example, in (Danger, 2007) is described
IES to populate an archeology ontology from
text collection of archeology site memories.
The system has considered both the ontologi-
cal entities and the complex instances related
them, and obtained a 92% of precision and
84% of recall for the archeology ontology with
more than 500 concepts and relations.

Our goal is to propose a general architec-
ture for IES guided by ontologies, which al-
lows to enrich both the domain knowledge of
ontologies and their instances. This study

© Sociedad Espafiola para el Procesamiento del Lenguaje Natural



Roxana Danger, Paolo Rosso, Ferran Pla, Antonio Molina

oA

nnnnnnn
vvvvvvvv

1950 1955 1960 1965 1970 1975

[ % of papers about "protein”

Figure 1:
http://dan.corlan.net/medline-trend.html.

is part of a research project for the spe-
cific biomedical domain'. The availability of
huge data in text format, the growing inter-
est in the fascinating world of proteins as well
as the necessity for biochemistry researchers
to arrange all discovered protein features in
databases made us decide to carry out some
experiments in the Protein-Protein Interac-
tion (PPI) domain. The present work sum-
marizes the available resources which make
plausible our proposal and shows some pre-
liminary results of the simplest IES guided
by ontology we conceive for the PPI domain.

Section 2 introduces the role of proteins
for life, and the importance of PPI. In Section
3 the available resources as well as our first
PPIEs (Protein-Protein Interaction Informa-
tion Extraction system) are described.The re-
sults of some preliminary experiments carried
out using our PPIEs, are discussed in Section
5. Finally, conclusions and future works are
drawn in Section 6.

2 Proteins and Protein-Protein
Interaction

Heredity and variation in living organisms
are the subject study of Genetics. The dis-
coveries obtained from the pioneer studies of
Mendel in 1880 up to have made possible to
understand a little but exciting part of the
biochemical mechanisms of the living bodies.

IMIDES: Métodos de aprendizaje para la mineria
de textos en dominios especificos.
http://gplsi.dlsi.ua.es/text-mess/index.php
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Increasing interest of the biomedical community in PPI research. Data source:

A very short and shallow summary of genetic
discoveries is given below.

Each cell (the human body has about 100
billion of cells) contains DNA (Deoxyribonu-
cleic acid) molecules, which are sequences of
nucleotides that “describe” hereditary infor-
mation, contained in a set of chromosomes
(23 pairs for humans). DNA fragments con-
taining this hereditary information are genes;
other fragments are involved in the structural
definition or in the regulation processes of the
cells. At the beginning of a gene there is a
promoter which controls its activity, and the
coding and non-coding of a sequence. Non-
coding sequences regulate the conditions nec-
essary for gene expression (the process of
converting a gene into a useful form for the
cell). The products of gene expression, de-
termined by the coding sequences, are in the
majority proteins.

Proteins are linear polymers built from 20
aminoacids. The majority of chemical reac-
tions occurring inside the cell are produced
thanks to the protein capability of binding
other molecules. Bindings between the same
molecule form fibers (structural function). If
a protein is associated with other ones, an
interaction between proteins is observed.

Protein-protein interactions allow catalyz-
ing chemical reactions (enzymatic function),
controlling the cell cycle (control function)
and assembling protein complexes (complex
functions) which, in turn, are involved in cell
signing or in signal transduction functions.

The importance of PPI in living bodies
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has motivated an increasing interest in their
study. Figure 1 shows the proportional in-
creasing of the published papers about pro-
teins and PPI since the middle of the last
century until nowadays. Up to 2005, more
than 3 millions papers about proteins have
been published, and at least 5% of them were
related specifically to PPIL. In the figure, it
may be noticed the growing interest of the
biomedical community in protein research,
and it is clear the faster behaviour of the pub-
lished papers regarding to PPIL.

Different point of views are emphasized in
the studies about proteins: their structural
utility, biochemical signals and/or biochemi-
cal reactions. All viewpoints have to be com-
bined in order to obtain a general idea of the
influence of a determined gene or protein in
the organism. Moreover, PPI are important
because they may help to discover the func-
tions of other proteins making them interact
and observing the successive behaviour. Con-
sidering all the above, the current challenge
of bioinformatics is to populate biomedical
databases with the essential information in
order to allow some basic processing, such
as searching or general comparison between
proteins or their interactions.

Currently, manual and semi-automatic
processing are carried out in order to make
the recent discoveries available to all bio-
chemical community. The present work as-
pires to contribute to this process of infor-
mation diffusion and interchange.

3 PPI resources

The PPI resources which make possible to de-
fine an IES are enumerated in the three suc-
cessive sections. As we explained above, the
definition of an ontology to guide the pro-
cess is essential. In the literature we have
found different ontologies regarding PPI.
Their study have allowed us to discover the
indispensable information needed to be ex-
tracted. On the other hand, some biomedi-
cal NLP tools have been defined; the under-
standing of the used methods together with
how to improve them is an important issues.
Finally, we describe the available data as well
as the textual medical databases over which
we work.

3.1 PPI ontologies

The biomedical community has been devel-
oping a set of ontologies (the OBO, Open
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Biomedical Ontologies?) complying with var-
ious requirements, including a minimal level
of agreement between experts in each domain
area. A controlled and consensual vocabulary
useful in many tasks may thus be assumed.
The most relevant ontologies (structures of
databases, in some cases) associated with
proteins and their interaction concepts are:
intAct (Interaction Database), interPro, PO,
Uniprot/Swiss-Prot, MI, MGED and Tambis.

All above ontologies share a set of 4 es-
sential concepts, which have been described
in (Orchard and et. al., 2007) as the minimal
interesting information for PPI:

o Publications: a subject research to-
gether with its authors, institutions,
journal of publication, etc. and the ex-
periments which have been carried out;

e FEzxperiments: a description of the exper-
iments which justify the research;

e Interactions: a list of interactions occur-
ring in the experiments;

e Interactors: a list of interacting molecu-
lar elements.

An ontology-driven IES for PPI should
consider, in an initial stage, at least the above
concepts. In successive stages, other related
concepts could be incrementally added.

3.2 Biomedical NLP tools
Recognizing bio-entities (proteins, genes, bi-
ological functions, diseases, treatments and
others biomedical concepts) is the task in
which current developments are focusing on.
Given the huge amount of concepts available
in the controlled vocabularies which could ap-
pear in biomedical texts, some of these recog-
nizers merge Information Retrieval (IR) and
IE techniques in order to speed up the recog-
nition process.

Table 1 gives an idea of the quality of pro-
tein entity recognizers. Four of the available
systems were (trained if necessary and) used
to extract proteins from the evaluation sen-
tences provided by BIOCREATIVE’06 chal-
lenge®. As may be noticed, more than 44%
of the proteins remained undetected.

Most of the biomedical recognizers use:
rules or dictionary searcher strategies, like
in (Hanisch et al., 2005) and (Kou, Co-
hen, and Murphy, 2005); or machine learning

http://obo.sourceforge.net

3http://biocreative.sourceforge.net /biocreative_2.html
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Figure 2: General architecture for a simple TES.

System Pr R F1
ABNER 0.57 | 0.44 | 0.50
GAPSCORE (Score < 0.3) | 0.67 | 0.52 | 0.56
NLPROT 0.57 | 0.56 | 0.56
WHATIZIT 0.82 | 0.54 | 0.65

Table 1: Comparison of protein recognizers.
Pr=Precision, R=Recall.

approaches based on Hidden Markov Mod-
els or Conditional Random Fields, like in
(Okanohara et al., 2006) and (Sun et al.,
2007).

Such bad results are due to the terminol-
ogy problems observed in bio-entities. Al-
though some molecular names provide useful
cues (as the molecular weight, function or the
discoverer name), many interactors are de-
scribed by long, compound, ambiguous, com-
mon and jargon English words.

However, in BIOCREATIVE’06 challenge
(Wilbur, Smith, and Tanabe, 2007) new pro-
teins recognizers (not freely available) which
obtain better results with a highest F1-score
of 87.21, have been described. Moreover,
combining the results a significant improve-
ment of a 90.66 of Fl-score is achieved. This
fact reveals us that new bio-entities recogniz-
ers, in particular proteins, would be able to
reach high quality values by combining dif-
ferent techniques. A similar conclusion was
obtained in recent comparison studies (Pono-
mareva et al., 2007), (Sun et al., 2007).

A representative set of IES for PPI has
been met in BIOCREATIVE’06 challenge
(Krallinger, Leitner, and Valencia, 2007).
The competition was concentrated in detect-
ing pairs of proteins and the kind of inter-
action between them. The common frame-
work of the systems is to use a complete
syntactic and semantic analysis to extract
clearly defined interactions. Interactions are
extracted considering verb joining two pro-

teins or a set of grammatical rules manually
computed. The systems which detected in-
teractions from raw text obtained a F-score
of 30, whereas those that used manually in-
teractor annotations reached as much an F-
score of 48.

3.3 Public PPI data

The biomedical community publishes various
databases in which PPI are described and are
constantly updated and supervised by biolo-
gists. The most relevant are: HPRD (Human
Protein Reference Database), IntAct (Inter-
action Database) and DIP (Database of In-
teracting Proteins). Each of them provides
sophisticated searching capabilities in order
to allow users to review, compare and search
for particular protein features.

A Dbig amount of researches are public
available in various format (pdf, xml, etc.).
Pubmed database* provides access to cita-
tions from biomedical literature of many
journals and conferences. Moreover, the data
available in databases are referred to Pubmed
paper identifiers. Therefore, combining both
sources of information, sets of texts for train-
ing and evaluation purposes may be easily
defined.

4 Defining our first PPIEs

The simplest approximation we may conceive
for an TES guided by ontologies is represented
in Figure 2. It is composed basically by a
process which converts a raw text in a list of
words (by using a text segmentation, which
includes the recognition of simple datatypes
such as those that use regular expressions,
and a signs remover). Then, the words are
stemmed and used by ontology entity recog-
nizers.

Ontology entities to be recognized are de-
fined in form of concepts and relations of a

“http://www.ncbi.nlm.nih.gov/PubMed/
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Type of entity

Vocabulary Resource

Biological role

Cell type

Detection method
Identification method
Interaction type
Interactor type
Tissue type

Protein name

psi-mi.obo#biological role
cell.obo#cell
psi-mi.obo#interaction detection method
psi-mi.obo#participant identification method
psi-mi.obo#interaction type
psi-mi.obo#interactor type
http://www.expasy.org/cgi-bin/lists?tisslist.txt
Uniprot /Swiss-Prot database®

Table 2: PPI controlled vocabulary. Notation: Ontology name#concept base in the Ontology.

PPI ontology. We assume that the lexical in-
formation to extract them from text is also
specified in the ontology. Therefore, a rea-
soner should be used to: 1) interpret the on-
tology, that is, the concepts and their rela-
tions; and 2) make available lexical informa-
tion needed for the IE task.

The instance generator makes use of the
algorithm proposed in (Danger, 2007). This
algorithm defines a set of rules for the com-
plex instance generation which use the ontol-
ogy interpretation to properly link a list of
ontological entities.

The above architecture is useful for a
study of the complexity of the problem we are
facing. In the following sections we describe,
our PPl including how the lexical information
has been linked to the appropriated ontolog-
ical elements and the inference process used
to generate the complex instances.

4.1 PPI ontology

We have defined an ontology in OWL (On-
tology Web Language) for PPI, based on the
recommendations about the minimal inter-
esting information for PPI (Orchard and et.
al., 2007). We include other important and
well classified concepts related to this domain
knowledge such as: interaction and interactor
types, biological role of a host in the experi-
ments, cell type on which the experiment was
carried out or applied, detection interaction
and identification of the interactors methods.

The ontology we defined, PPIO, contains
19 concepts and 21 relations. Moreover, it
has been enriched with lexical information
in two annotation properties, lex and lex-
Value. Through them the lexical methods
for identifying ontological elements (concepts
and properties) and properties values are de-
scribed. In the current implementation lex
and lexValue are limited to list entity exam-
ples.
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Entity recognizers are simply dictionary
searchers. In Table 2 the resources from
which the dictionaries have been created are
described. Almost all of them are ontologies
from the Open Biomedical Ontologies®.

4.2 Ontology Reasoner and
instance generation

The Pellet reasoner’, the most popular rea-
soner for OWL, has been used to recover,
from PPIO, the instances models (general
descriptions of the concepts and their rela-
tions) and the lexical information which will
be used to generate complex instances de-
scribing protein-protein interactions.

For simplicity, the reader should assume
that we obtain, for each concept, the other
concepts and relations associated with it, its
position in the hierarchy with respect to the
others concepts, and how to recognize it in
a text. Therefore, using all this information,
the ontology entities in texts may be discov-
ered. It is easy to infer the compositions of
relations linking two concepts and the seman-
tic distances between them. The two aspects
above allow, by using the algorithm intro-
duced in (Danger, 2007), to infer the complex
ontological instances described in texts.

5 Preliminary experiments

Experiments have been carried out on two re-
sources developed and maintained by EBI®.
The first resource is IntAct, the previously
mentioned database, and the second one is a
set of 3422 paragraphs extracted from PPI re-
search papers along with the interaction iden-
tification number (Accession number, AC) in
IntAct database which represents the interac-
tion described in the paragraph. Each para-
graph represents a complex interaction in-

Shttp://obo.sourceforge.net
"http://www.mindswap.org/2003/pellet,/
Shttp://www.ebi.ac.uk/
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Type of entity %of Parag. | Precision | Recall
Biological role 100 90 46
Cell type 32 92 69
Detection method 100 70 23
Identification method 100 98 85
Interaction type 100 99 83
Interactor type 100 100 78
Tissue type 9 58 35
Protein name 100 95 78

Table 3: Entities in text paragraphs.

stance: there are 3422 interaction instances
which include a total of 87186 relations.

For example, given a typical paragraph
such as:

“Co-immunoprecipitation from T-cells of
theta PKC and p59fyn.”,
ontological entities are recognized using dic-
tionary searchers, as in the example:

<detect_method>Co-immunoprecipitation
< /detect_method> from <tissue_type> T-
cells < /tissue_type> of <protein> theta PKC
< /protein> and <protein> pb9fyn < /protein>.

Finally, the corresponding instance is re-
constructed using the instance generator as
follows. The indentation is used to identify
relations with previously defined instances.
As it may be noticed, the complex instance
is created using the list of recognized enti-
ties. The appropriate relations are selected
and used to link the corresponding instances.
Some instances (such as experiment) and
data (such as interaction type) are inferred
using the ontology information.

interaction

has_been_produced_by :: experiment
found_in_source :: ncbiTaxId=9606
has_tissue_type :: Peripheral blood T-lym.
detect_method :: anti bait coimmunoprecipit.

has_participant :: Concrete_interactor
name :: Proto-oncog. tyros.-protein kin. Fyn
interactorType :: protein

has_participant :: Concrete_interactor
name :: Protein kinase C theta type
interactorType :: protein

has_interaction_type :: physical interaction

Table 3 shows for each type of entity men-
tioned in the paragraphs, the percentage of
paragraphs in which it has been found and
the precision and recall obtained by the par-
ticular ontology entity recognizer.
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High recall values were obtained for pro-
teins, but these results are due to the com-
pleteness of the protein dictionary, which also
includes protein synonyms. In the future, we
should use a molecular (protein) recognizer
based on morpho-syntactic features of pro-
tein names, and protein synonyms should be
discovered and matched to the corresponding
most common protein names. We limit the
analysis to protein interactor types: there-
fore, the precision is of 100% and the recall
coincides with the recall of protein name.

Other entities have different behaviours.
The interaction type, identification method
and cell type concepts are well recognized due
to the stability of their vocabulary, whereas
a low proportion of detection method, and
tissue type are recognized. We plan to per-
form a thorough study of the dynamism of
biomedical terminology in order to recognize
new terms, as well as to improve the entity
disambiguation mechanism. Also, a process
for identifying typing errors will be included,
because we notice a high frequency of such
mistakes in the processed text.

With respect to the instance generation
process, a precision of 72% and a recall
of 67% were obtained considering all para-
graphs. We consider that an instance is well
recognized if it is referred to the correct con-
cept and all its relations are well formed.

In spite of the rather simple linguistics
processing, the precision and recall values ob-
tained by the system are satisfactory. We will
try to maintain linguistic processing com-
plexity as low as possible in future develop-
ments. Moreover, we plan to improve the
entity recognition process to make it less
dictionary-dependent.Other two issues will
be considered in the future. These are the
learning of new terms, synonyms, acronyms
and metonyms to enrich the controlled vo-
cabulary, and the efficient recognition of such
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terms in texts. The latter aspect includes the
use of efficient indexing strategies for search-
ing terms appearing in texts.

6 Conclusions and further work

In this paper we have introduced an archi-
tecture for an information extraction system
about protein protein interactions, PPIEs.
The most important resources available re-
garding PPI have been summarized. Such
resources have been used in order to per-
form information extraction in relevant pa-
pers. A domain ontology on PPI has been
defined which includes lexical information re-
garding ontological entities. Preliminary ex-
perimental results are encouraging. They in-
dicate that the proposed set of tools is suit-
able for PPI identification, although a more
sophisticated mechanism for entity identifica-
tion should be used in the future. Further-
more, we plan to study the dynamism of the
biomedical vocabulary (including the recog-
nition and evolution of new terms, synonyms,
acronyms and metonyms), the disambigua-
tion process and the extension of the PPIO
ontology.
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1. Introduction

The general purpose of our research is to
define a model of dialogue context update in
the framework of Dynamic Interpretation Theory
(DIT) (Bunt, 2000).

According to the theory, communicative
agents can be modelled as structures of goals, be-
liefs, preferences, expectations, and other types
of information, plus memory and processing ca-
pabilities. Part of these structures is dynamic in
the sense of changing during a dialogue, as a re-
sult of the agents perceiving and understanding
each other’s communicative behavior, of reason-
ing with the outcomes of these processes, and of
planning communicative and other acts. A dia-
logue participant’s beliefs about the domain and
about the dialogue partner form a crucial part of
his information state, which in DIT is called his
context. Dialogue acts are functional units used
by the speaker to change the context. Formally, a
dialogue act in DIT consists of a semantic content
and a communicative function, the latter specify-
ing how the information state of the addressee is
to be updated with the former upon understand-
ing the corresponding utterance. Context includes
the participant’s state of beliefs and goals, includ-
ing beliefs about each other’s processing of previ-
ous utterances.

2. Contributions

Our main contributions are: (i) applying the
theory to the analysis of dialogue, using the DIT
taxonomy of dialogue acts to model dialogues; in
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particular we are concerned with modeling the
effects of three groups of dialogue acts in the dia-
logue context: Information Transfer, Action Dis-
cussion, and Dialogue Control Feedback; (ii) as-
signing the model of beliefs and goals to dialogue
acts; (iii) analysing fragments of dialogues by ap-
plying this model; (iv) defining a model of context
update by defining certain principles and rules.
On the basis of a detailed analysis of the flow of
beliefs in a number of simple dialogue fragments,
we propose certain mechanisms for modeling the
transfer of information: adoption, strengthening,
and cancellation of beliefs.

This has allowed us to explain in the form of
an algorithm how information may be updated
in a dialogue (Morante, Keizer, y Bunt, 2007), in
particular how information may be grounded. We
have proposed that grounding is the side—effect
of general communication principles, and mostly
the result of addressees giving feedback, implicit
or explicit, to speakers (Bunt y Morante, 2007).
The context update model has been converted in-
to an algorithm and implemented in a dialogue
simulator (Keizer y Morante, 2007).

In sum, our investigation has yielded theoret-
ical and practical results. On the theoretical side,
the analysis of dialogues has led to a better under-
standing of how the dialogue participant’s context
is updated as an effect of the utterances being
produced. On the practical side, the context up-
date model has been converted into an algorithm
and implemented in a dialogue simulator.
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3. Contents

Chapter 1: Introduction introduces the
topic of research, goals, scope, and background.

Chapter 2: Dialogue Modelling presents a
general view of the main approaches to dialogue
modeling, a review of foundational literature on
belief modeling, and the information state ap-
proach to dialogue management, where DIT can
be placed.

In Chapter 3: Grounding we review various
approaches to grounding, which is a dialogue phe-
nomenon for which our model of dialogue anal-
ysis can give an account. We start by defining
some concepts related to grounding, we introduce
the foundational Contribution Model by (Clark
y Schaefer, 1989) and two related proposals: the
extension of the Contribution Model to HC inter-
action by Brennan and collaborators (Brennan,
1998; Cahn y Brennan, 1999), and the formal the-
ory of grounding by (Paek y Horvitz, 2000); the
computational theory of grounding by (Traum,
1994), and the treatment of grounding from the
information state update perspective.

Chapter 4: Dynamic Interpretation
Theory is devoted to introducing the theoreti-
cal framework of our research. The concepts of
dialogue act and context are explained, the DIT
dialogue act taxonomy is presented, and the DIT
approach to dialogue management is sketched.

Chapter 5: Dialogue Analysis Method-
ology presents the methodology that will be ap-
plied to the analysis of dialogues. It consists of
defining the effects that an utterance has in the
context model, and making explicit general rules
and principles that govern the context update:
creation, adoption, and cancellation of beliefs.

In Chapter 6: Analysis of Dialogue Pat-
terns (I), General Purpose Communica-
tive Functions we analyse how the context is
updated with the General Purpose Communica-
tive Functions of Information Transfer and Action
Discussion.

In Chapter 7: Analysis of Dialogue Pat-
terns (II), Dialogue Control Communica-
tive Functions we focus our attention on a
group of Dialogue Control Functions: Auto—
Feedback Functions. Feedback Functions are used
by dialogue participants to provide information
about their processing of the partner’s previous
utterances. Feedback can be positive or negative,
and can refer to different levels of processing. The
goal of this chapter is to provide an analysis for all
levels and types of Autofeedback communicative
functions, as defined in DIT.

In Chapter 8: Context Update in Dia-
logues: a DIT approach we analyse long dia-
logues, and we show that the DIT mechanisms for
context update can explain how dialogue partici-
pants reach a subjective state of grounding, with-
out the need of specific grounding mechanisms.

Chapter 9: DISCUS: A dialogue simu-
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lator and context update system synthesizes
the belief update process as understood in DIT
in the form of a general algorithm that is imple-
mented in a tool. The algorithm concentrates the
findings of our research and it reflects what we un-
derstand to be an aspect of computing meaning in
interaction, namely updating the beliefs and goals
in the participant’s context model. The chapter
presents the tool in which the algorithm is im-
plemented, DISCUS, a Dialogue Simulation and
Context Update System.

Finally, Chapter 10: Conclusions and Fu-
ture Research puts forward some conclusions
and suggestions for future research.
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Introduccion

recibido 29-01-08, aceptado 03-03-08

Los sistemas de Busqueda de Respues-
tas (BR) son sistemas que dan una respues-
ta concreta a una pregunta realizada por el
usuario. Esta pregunta, en vez de ser un con-
junto de términos como en las tareas de Re-
cuperacién de Informacién (RI) ad hoc, se
realiza en lenguaje natural y, generalmen-
te, estd escrita correctamente tanto sintactica
como semanticamente. Una de las dificulta-
des a las que se enfrentan los sistemas de BR
es que éstos devuelven mucha menos infor-
macién que los sistemas de RI clasicos. Los
primeros inicamente devuelven una respues-
ta formada por unos pocos términos y los se-
gundos una lista de documentos relevantes.
Es usual que los sistemas de BR hagan uso
de sistemas de RI como primera etapa para
reducir la cantidad de informacién que deben
procesar. Por lo general, los sistemas tradicio-
nales de RI, basados en palabras claves, fallan
a la hora de entregar pedazos de texto (pa-

* Este articulo ha sido parcialmente financiado bajo
el proyecto TEX-MESS nimero TIN2006-15265-C06-
01.
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sajes) con la respuesta cuando la pregunta se
realiza en lenguaje natural.

JAVA Information Retrieval System
(JIRS) es un sistema de RI que fue inicial-
mente ideado y especializado para tareas
de BR. El objetivo de JIRS, al contrario
que los sistemas tradicionales de RI, es
encontrar pasajes con mayor probabilidad
de contener la respuesta en vez de obtener
documentos relevantes. Es mas, estda enfo-
cado para recuperar pasajes directamente
en vez de documentos. JIRS es un sistema
independiente del idioma, de hecho ha sido
usado en idiomas tan dispares como espaiol,
inglés, francés, italiano, arabe, urdu y oromo
y, en general, puede ser utilizado, sin apenas
cambios, en cualquier idioma no aglutinativo.
Recientemente también ha sido adaptado
al euskera, que es un idioma aglutinativo,
anadiendo un pequefio médulo de separacion
de términos para el euskera.

La hipodtesis en la que se basa JIRS es que,
en una coleccién de documentos suficiente-
mente grande, siempre habrd una expresion
muy similar a la pregunta que contenga la
respuesta. JIRS busca estas semejanzas y de-
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vuelve las més parecidas al principio de la lis-
ta de resultados. Por ejemplo, si la pregunta
es “What is the capital of Croatia?”, JIRS in-
tentara encontrar la estructura Zagreb is the
capital of Croatia, o alguna muy similar. JIRS
busca n-gramas formados por términos de la
pregunta en una coleccion de documentos y
aquellos pasajes con estructuras de mayor pe-
so y mas aglutinadas seran los que obtendran
mayor valor de similitud.

2. Descripcion de JIRS

JIRS es un sistema de RI y Recupera-
cién de Pasajes (RP) de alta modularidad,
escalabilidad y configuracion. A parte de rea-
lizar busquedas por los tradicionales méto-
dos basados en palabras claves, permite ha-
cer busquedas basadas en n-gramas. Esto lo
hace especialmente apropiado para sistemas
de BR multilingtie.

JIRS se compone de un niucleo llamado Ja-
va Process Manager (JPM), unos archivos de
configuraciéon. y un conjunto de bibliotecas
de clases. JPM es un gestor de procesos que
permite anadir o modificar la operatividad
del sistema asi como los parametros de eje-
cucién de una forma sencilla sin recompilar
toda la aplicacién, Unicamente modificando
los archivos de configuracién. Dichos archivos
tienen una estructura jerdrquica basada en
documentos XML que permite estructurar la
informacién de una forma légica. Los archivos
de configuracién no se componen tnicamente
de pardametros de la forma nombre-valor que
determinan la configuracién de las diferentes
acciones, sino que determinan qué acciones y
cudl serd el orden de ejecucién de dichas ac-
ciones. De esta forma se puede modificar to-
talmente el comportamiento del sistema cam-
biando tnicamente el archivo de configura-
cién.

3. El modelo de Densidad de
Distancias de N-gramas

JIRS incorpora tres modelos de n-gramas
para realizar las busquedas. De los cuales,
el modelo de Densidad de Distancias de N-
gramas (en adelante el modelo de Distancias)
es el que mejor resultados aporta. Este mo-
delo busca, en los pasajes, estructuras que
estén formadas por términos de la pregunta.
Después valora estas estructuras dependien-
do del peso de los términos que contienen y
el numero de términos que las separa del n-
grama de mayor peso. De esta forma, el mo-
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delo de Distancias valora mejor aquellos pa-
sajes que estén formados por estructuras con
los términos de la pregunta de mayor peso y
que, ademads, estén mas aglutinadas.

4. Conclusiones

JAVA Information Retrieval System es un
sistema de RP especialmente orientado a BR
puesto que fue disenado especificamente pa-
ra dicha tarea. Este sistema no busca los do-
cumentos o pasajes relevantes a una consul-
ta sino los pasajes con mayor probabilidad
de contener la respuesta. Para ello utiliza un
sistema que busca estructuras formadas por
los términos de la pregunta y las valora de-
pendiendo del peso de dichos términos y la
distancia con respecto a las estructuras de
mayor peso. Los resultados presentados en la
tesis demuestran que JIRS mejora la preci-
sién, cobertura y MRR de los pasajes devol-
viendo un mayor nimero de pasajes que con-
tiene la respuesta que los tradicionales siste-
mas de RI. Los sistemas de BR que utiliza-
ron algin modelo de n-gramas de JIRS en
la edicién del CLEF 2005, se situaron entre
las mejores posiciones y, en el CLEF 2006, se
demostré que el mismo sistema de BR mejo-
raba considerablemente si se utilizaba JIRS
en vez de Lucene como sistema de RP. Usan-
do JIRS se podria mejorar los resultados de la
mayoria de los participantes del CLEF puesto
que éstos utilizan el Lucene en sus respectivos
sistemas de BR. La tinica condicién que se de-
be cumplir para que los sistemas de n-gramas
mejoren los resultados es que el corpus tenga
la suficiente redundancia. De no ser asi, JIRS
se comporta como un sistema tradicional de
RI.

JIRS es una aplicacion modular y esca-
lable, que permite una alta adaptabilidad a
nuevos proyectos sin tener que conocer el
codigo desarrollado por otros. En estos mo-
mentos esta siendo utilizada por diversos gru-
pos nacionales e internaciones de investiga-
cién para desarrollar nuevas herramientas de
Procesamiento del Lenguaje Natural debido
a su cualiades y su potencia.

JIRS es una aplicacion libre con licencia
GPL que puede ser descargada gratuitamente
de http://jirs.dsic.upv.es/.
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Dialog Systems

1. Introduccion

Un interés historico dentro del campo de
las Tecnologias del Habla ha sido utilizar es-
tas tecnologias en aplicaciones reales, espe-
cialmente en aplicaciones que permitan a una
persona utilizar su voz para obtener infor-
maciéon mediante la interaccién directa con
una maquina o para controlar un determina-
do sistema. Un sistema de didlogo puede, de
esta forma, entenderse como un sistema au-
tomatico capaz de emular a un ser humano
en un didlogo con otra persona, con el obje-
tivo de que el sistema cumpla con una cier-
ta tarea (normalmente suministrar una cierta
informacién o llevar a cabo una determinada
tarea).

El gestor del didlogo es un elemento cen-
tral dentro de la arquitectura de un sistema
de didlogo, dado el niimero de médulos con

* Trabajo parcialmente financiado por los proyectos
TIN2005-08660-C04-02 y TIC2002-04103-C03-03.
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los que interacciona y las tareas que debe lle-
var a cabo para decidir las acciones que dan
respuesta a la intervencién del usuario.

El objetivo principal de la tesis es el es-
tudio y desarrollo de diferentes metodologias
para la gestién del didlogo en sistemas de
didlogo hablado. El principal reto planteado
reside en el desarrollo de metodologias pura-
mente estadisticas para la gestion del didlo-
go, basadas en el aprendizaje de un modelo a
partir de un corpus de didlogos etiquetados.
En este campo, se presentan diferentes apro-
ximaciones para realizar la gestion, la mejora
del modelo estadistico y la evaluacién del sis-
tema del didlogo.

Para la implementacién practica de estas
metodologias, en el d&mbito de una tarea es-
pecifica, ha sido necesaria la adquisicién y eti-
quetado de un corpus de didlogos. El hecho
de disponer de un gran corpus de didlogos ha
facilitado el aprendizaje y evaluacion del mo-
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delo de gestién desarrollado. As{ mismo, se
ha implementado un sistema de didlogo com-
pleto, que permite evaluar el funcionamien-
to practico de las metodologias de gestion en
condiciones reales de uso.

Para evaluar las técnicas de gestién del
didlogo se proponen diferentes aproximacio-
nes: la evaluacién mediante usuarios reales; la
evaluacién con el corpus adquirido, en el cual
se han definido unas particiones de entrena-
miento y prueba; y la utilizacion de técni-
cas de simulacién de usuarios. El simulador
de usuario desarrollado permite modelizar
de forma estadistica el proceso completo del
didlogo. En la aproximacién que se presenta,
tanto la obtencién de la respuesta del siste-
ma como la generacion del turno de usuario
se modelizan como un problema de clasifica-
cién, para el que se codifica como entrada un
conjunto de variables que representan el es-
tado actual del didlogo y como resultado de
la clasificacion se obtienen las probabilidades
de seleccionar cada una de las respuestas (se-
cuencia de actos de didlogo) definidas respec-
tivamente para el usuario y el sistema.

A partir de los didlogos generados median-
te el uso de este mdédulo de simulacién se
ha ampliado y mejorado el corpus adquiri-
do inicialmente. Ademds se presentan dife-
rentes técnicas para la generacién automati-
ca de didlogos, que facilitan la obtencion au-
tomatica de un corpus etiquetado de didlo-
gos y el posterior aprendizaje de un gestor
de didlogo.

Los trabajos desarrollados se engloban en
el marco del proyecto DIHANA, cuyo princi-
pal objetivo fue el desarrollo de un sistema de
didlogo para el acceso a un sistema de didlogo
mediante el habla espontanea. La tarea defi-
nida para el proyecto fue el acceso vocal a
un sistema que proporciona informacion so-
bre trayectos en tren de recorrido nacional.

En dltimo lugar, las metodologias pro-
puestas en DIHANA para la gestiéon del didlo-
go se han adaptado para desarrollar un ges-
tor de didlogo en el ambito del proyecto
EDECAN. Se describe la adaptacién realiza-
da y la evaluacion de un gestor desarrollado
para un sistema de didlogo que facilita la re-
serva de instalaciones deportivas.

Adicionalmente, se presentan diferentes
metodologias basadas en reglas para la ges-
tién del didlogo, asi como distintas aproxima-
ciones para el desarrollo de generadores de
respuestas en lenguaje natural.
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De este modo, las lineas de investigacion
principales que se definieron para la tesis doc-
toral se materializaron en los siguientes obje-
tivos:

1. Estudio y desarrollo de diferentes meto-
dologias estadisticas para el desarrollo de
gestores de dialogo.

2. Estudio e implementacién de diferentes
metodologias para la evaluacion de sis-
temas de didlogo.

3. Estudio y desarrollo de diferentes mode-
los para la simulaciéon de usuarios.

4. Definicién de metodologias que permi-
tan la estandarizacién de los sistemas de
didlogo y su adaptacion a diferentes ta-
reas.

2. Estructura de la tesis

En cuanto a la estructura del documen-
to, la tesis estd comprendida por un total de
diez capitulos. El capitulo primero presenta
los objetivos y el contexto en el que se en-
marca la tesis. El capitulo segundo aborda
de manera méas detallada el estado de arte re-
lativo a los sistemas de didlogo hablado. Los
capitulos tercero y cuarto se dedican a la des-
cripciéon de la tarea DIHANA y de las carac-
teristicas principales del sistema de didlogo
implementado para este proyecto. El capitulo
quinto presenta dos aproximaciones basadas
en reglas para la gestién de didlogo.

El capitulo sexto describe el ntucleo cen-
tral del trabajo desarrollado en el marco de
la tesis: el desarrollo de modelos estadisticos
para la gestién del didlogo. El capitulo sépti-
mo describe diferentes técnicas y medidas pa-
ra la evaluacion de sistemas de didlogo, mos-
trandose los resultados obtenidos en la eva-
luacion de los gestores de didlogo desarrolla-
dos. El capitulo octavo presenta el simulador
de usuario desarrollado para evaluar y mejo-
rar el comportamiento del gestor estadistico.
El capitulo noveno se dedica al estudio de
la adaptacion de las metodologias de gestion
propuestas para afrontar nuevas tareas. Com-
pletan la tesis, las conclusiones del trabajo y
una serie de anexos en los que se amplia con
mayor detalle la informacién presentada en
los diferentes capitulos.

La tesis puede consultarse en el apartado
de Investigacién del website del Departamen-
to de Sistemas Informéaticos y Computacion
de la UPV (www.dsic.upv.es).
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1  Presentacion

La XXIV edicién del congreso anual de la
Sociedad Espafiola para el Procesamiento del
Lenguaje Natural se celebrara en Madrid
(Espana) del dia 10 al 13 de septiembre de
2008, organizado por la Sociedad Espafiola para
el Procesamiento del Lenguaje Natural junto
con la Universidad Carlos III de Madrid. Como
en ediciones anteriores, con este evento la
SEPLN pretende promover la difusion de las
actividades de investigacion, desarrollo e
innovacion que realizan en cualquiera de los
ambitos del procesamiento del lenguaje natural
los diversos grupos e investigadores espafoles
y extranjeros. El congreso aspira a ofrecer un
foro de discusion y comunicacion en el que se
favorezca el intercambio de la informacion y
materiales cientificos necesarios para promover
la publicacion de trabajos y la colaboracién con
instituciones nacionales e internacionales que
actiien en el ambito de interés del congreso.

2 Objetivos

El objetivo principal de este congreso es el de
ofrecer a la comunidad cientifica y empresarial
del sector el foro idoneo para la presentacion de
las ultimas investigaciones y desarrollos del
ambito de trabajo en PLN, asi como mostrar las
posibilidades reales de aplicacion y conocer
nuevos proyectos. De esta manera, el XX
Congreso de la SEPLN pretende ser un lugar de
encuentro para la comunicacion de resultados e
intercambio de opiniones sobre el desarrollo de
esta area en la actualidad.

Ademas, se desea conseguir el objetivo de
anteriores  ediciones de este congreso
identificando las futuras directrices de la
investigacién basica y de las aplicaciones
previstas por los profesionales, con el fin de
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contrastarlas con las necesidades reales del
mercado. Igualmente el congreso pretende ser
un marco propicio para introducir a otras
personas interesadas en esta area de
conocimiento.

3 Areas Temadticas

Se anima a grupos e investigadores a enviar

comunicaciones, resimenes de proyectos o

demostraciones en alguna de las areas tematicas

siguientes:

* Modelos lingiiisticos, matematicos y
psicolingiiisticos del lenguaje

* Lingiiistica de corpus

* Extraccion y recuperacion de informacion
monolingiie y multilingiie

* Gramaticas y formalismos para el analisis
morfologico y sintactico

* Lexicografia computacional

* Generacion  textual  monolinglie y
multilingiie

*  Traducciéon automatica

* Reconocimiento y sintesis de voz

* Semantica, pragmatica y discurso

* Resolucidn de la ambigiiedad 1éxica

*  Aplicaciones industriales del PLN

*  Analisis automatico del contenido textual

4 Formato del Congreso

La duracion prevista del congreso sera de tres
dia, con ponencias invitadas y sesiones
dedicadas a la presentacion de comunicaciones
y de proyectos o demostraciones.

5 Comité de programa

Miembros:

e Prof. José Gabriel Amores Carredano
(Universidad de Sevilla)

U Sociedad Espafiola para el Procesamiento del Lenguaje Natural


http://www.ub.es/
http://www.sepln.org/
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Prof. Toni Badia i Cardus (Universitat
Pompeu Fabra)

Prof. Manuel de Buenaga Rodriguez
(Universidad Europea de Madrid)

Prof. Fco. Javier Calle GoOmez
(Universidad Carlos III de Madrid)
Prof® Irene Castellon  Masalles
(Universitat de Barcelona)

Prof.* Arantza Diaz de Ilarraza (Euskal
Herriko Unibertsitatea)

Prof. Antonio Ferrandez Rodriguez
(Universitat d'Alacant)
Prof. Mikel Forcada
(Universitat d'Alacant)
Prof* Ana Maria Garcia Serrano
(Universidad Politécnica de Madrid)
Prof. Koldo Gojenola Galletebeitia
(Euskal Herriko Unibertsitatea)

Zubizarreta

Prof. Xavier Goémez  Guinovart
(Universidade de Vigo)

Prof. Julio Gonzalo Arroyo
(Universidad Nacional de Educacion a
Distancia)

Prof. José Miguel Gofii Menoyo

(Universidad Politécnica de Madrid)
Jos¢ B. Marifio Acebal(Universitat
Politécnica de Catalunya)
Prof* M. Antonia Marti
(Universitat de Barcelona)
Prof® M?* Teresa Martin Valdivia
(Universidad de Jaén)

Prof.  Patricio  Martinez
(Universitat d'Alacant)

Prof. Paloma Martinez Fernandez
(Universidad Carlos I1I de Madrid)

Antonin

Barco

Prof. Raquel Martinez  Unanue
(Universidad Nacional de Educacion a
Distancia)

Prof* Lidia Ana Moreno Boronat
(Universitat Politécnica de Valencia)

Prof. Lluis Padr6  (Universitat
Politécnica de Catalunya)

Prof. Manuel Palomar Sanz
(Universitat d'Alacant)

Prof. Ferran  Pla (Universitat

Politécnica de Valencia)

Prof. German Rigau (Euskal Herriko
Unibertsitatea)

Prof. Horacio Rodriguez Hontoria
(Universitat Politécnica de Catalunya)
Prof. Kepa Sarasola Gabiola (Euskal
Herriko Unibertsitatea)

Prof. Emilio Sanchis (Universitat
Politécnica de Valencia)

Prof. L. Alfonso Urefia Lopez
(Universidad de Jaén)

Prof® M?* Felisa Verdejo Maillo
(Universidad Nacional de Educacion a
Distancia)

Prof. Manuel Vilares Ferro
(Universidade de Vigo)

6 Fechas importantes

Fechas para la presentacion y aceptacion de
comunicaciones:

Fecha limite para la entrega de
comunicaciones: 28 de abril de 2008
Notificacion de aceptacion: 13 de junio
de 2008

Fecha limite para entrega de la version
definitiva: 27 de junio de 2008

Fecha limite para entrega de proyectos
y demostraciones: 6 de junio de 2008
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anuales correspondientes a las cuotas vigentes de dicha asociacion.

Les saluda atentamente

FAO: e
(nombre y apellidos del firmante)

Cuotas de los socios: 18 € (residentes en Espafia) o 24 € (socios residentes en el extranjero).
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Informacion para los Autores

Formato de los Trabajos
* La longitud maxima admitida para las contribuciones serda de 8 paginas DIN A4 (210 x 297
mm.), incluidas referencias y figuras.
* Los articulos pueden estar escritos en inglés o espaiol. El titulo, resumen y palabras clave
deben escribirse en ambas lenguas.
* El formato serda en Word 6 LaTeX
Envio de los Trabajos
* El envio de los trabajos se realizara electronicamente a través de la pagina web de la Sociedad
Espafiola para el Procesamiento del Lenguaje Natural (http://www.sepln.org)
* Para los trabajos con formato LaTeX se mandara el archivo PDF junto a todos los fuentes
necesarios para compilacion LaTex
* Para los trabajos con formato Word se mandara el archivo PDF junto al DOC o RTF



http://www.sepln.org/






