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Abstract. This paper outlines the BRILI cross-lingual English-Spanish-
Catalan Question Answering (QA) system. The BRILI is being designed
at University of Alicante and will be capable to answer English, Spanish
and Catalan questions from English, Spanish and Catalan documents.
The starting point is our monolingual Spanish QA system [11] which was
presented at the 2005 edition of the Cross-Language Evaluation Forum
(CLEF). We describe the extensions to our monolingual QA system that
are required, especially the language identification module and the strat-
egy used for the question processing module. The Inter Lingual Index
(ILI) Module of EuroWordNet (EWN) is used by the question process-
ing modules. The aim of this is to reduce the negative effect of question
translation on the overall accuracy of QA systems.

1 Introduction

The aim of a Question Answering (QA) system is to localize the correct answer
to a question in natural language in a non-structured collection of documents,
also the situations where the system is not to able to provide an answer should
be detected. In the case of a Cross-Lingual QA (CL-QA) system, the question is
formulated in a language different from the one of the documents, which increases
the difficulty. Nowadays, multilingual QA systems have been recognized as an
important issue for the future of Information Retrieval (IR).

In this paper we present BRILI (Spanish acronym for " Question Answering
using Inter Lingual Index Module”). It is a CL-QA system for Spanish, English
and Catalan. It is designed to localize answers from documents, where both
answers and documents are written in the three languages. The system is based
on complex pattern matching using NLP tools (1,4,7,12]. Beside, Word Sense
Disambiguation (WSD) is applied to improve the system (a new proposal of
WSD for nouns based on [2]).

BRILI is fully automatic, including the modules of language identification
and question processing. The main goal of this paper is to describe these modules
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and the use of the ILI Module of EuroWordNet (EWN) in order to reduce the
negative effects of question translation on the overall accuracy of QA systems.

The rest. of this paper is organized as follows: section 2 describes effects of
question translation on the precision of QA systems. Afterwards, the architecture
of the system is shown and discussed in section 3 (specially the modules of
language identification and question processing) and finally, section 4 details
our conclusions and future work.

2 Negative effects of question translation

Nowadays, most of the implementations of CL-QA systems are based on four
different. approaches. The first one uses a translation system to translate ques-
tion into the language in which the documents are written (this technique is
the most used). On the other hand, other systems base their implementations
on cross-lingual IR (CL-IR) systems. These implementations use the language
of the question to generate queries to a CL-IR system. Besides, some systems
translate all the documents into the language of the question. Finally, there are
sophisticated implementations [6] where English is used as pivot language.

The low quality of machine translation provides results worse than those
obtained in the monolingual task.

The precision of a CL-QA system is mainly affected by a correct translation
and analysis of the questions that are received as input. An imperfect translation
of the question causes a negative impact on the overall accuracy of the systems
[3,5,6,10,13]. As Moldovan [9] stated, Question Analysis phase is responsible
for 36.4% of the total of number of errors in open-domain QA.

For CL-QA, translations are often inexact and quite fuzzy, this fact causes
an important decrease on the precision of the systems. For instance, on-line Ma-
chines Translation systems generate errors such as translations of names that
should be left untranslated. The impact of this kind of mistakes should be con-
trolled and valued.

The number of correct answers is always lower for CL-QA. Usually, the preci-
sion on cross-lingual task is approximately 50% lower than for monolingual task
[14]).

3 Architecture Overview

The starting point of BRILI is our monolingual Spanish QA system, called
AliQAn (11], which was presented at the 2005 edition of the Cross-Language
Evaluation Forum (CLEF).

AliQAn is based fundamentally on syntactic analysis of the questions and
the Spanish documents, where the system tries to localize the answer. In order
to make the syntactic analysis, SUPAR [4] system is used, which works in the
output of a PoS tagger [1]. SUPAR performs partial syntactic analysis that lets us
to identify the different grammatical structures of the sentence. Syntactic blocks
(SB) are extracted, and they are our basic syntactic unit to define patterns.
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Using the ontput of SUPAR, AliQAn identifies three types of SB: verb phrase
(VP), simple nominal phrase (NP) and simple prepositional phrase (PP).

In the step of the extraction of the answer, AliQAn takes the set of retrieved
passages by IR-n(7] and tries to extract a concise answer to the question. In
order to extract the answer, the following NLP techniques are used:

— Lezical level. Grammatical category of answer must be checked according to the
type of the question. For example, if we are searching for a person, the proposed
SB as possible answer has to contain at least a noun.

— Syntactic level. Syntactic patterns have been defined. Those let us to look for the
answer inside the recovered passages.

— Semantic level. Semantic restrictions must be checked. For example, if the type
of the question is city the possible answer must contain a hyponym of city in
EuroWordNet. Semantic restrictions are applied according to the type of the ques-
tions. Some types are not associated with semantic restrictions, such as quantity.

The next example (question 38, In Workshop CLEF 2003) shows the used
pattern and the behavior the extraction of the answer:

- [SOL([PP, sp: NP11] [...] [VP][...] [NP2]

First, NP2 (or PP2) and VP are searched by the system, afterward the NP1
with the answer must be found. Next example shows the process:

— Question: ;Qué presidente de Corea del Norte murié a los 82 anos de edad? (What
North Korea’s president died at the age of 827 )

Type: person

List of SB: NP, northskoreaspresident] [VP, to death] (PP, at: age [PP, of: 80|
Text: [...] Kim Il Sung, presidente de Corea del Norte, murié ayer a los 82
anos [...] ([...] Kim Il Sung, president of North Korea, died yesterday at the
age of 82 |...])

List of SB of sentence: [...] [NP, kimsils sung [PP, apposition: president (PP,
of: northekorea]] [VP, to death] [PP, at: age [PP, of: 82| |.. J

Answer: Kim Il Sung

|

BRILI (the architecture is shown in Fig.1) is an automatic and complete
system for CL-QA tasks. The system carries out an indexation phase where all
the documents are analyzed each one in its own language, in which syntactic
and semantic information is stored.

The module of language identification have been developed to automatically
distinguish the correct language of the question and documents. It is based on
two main techniques: the use of dictionaries (joined dictionaries, specific per-
language stopwords) and the use of part-of-word terminology (for example, "ing"
in the case of English). This philosophy presents a good precision 8] in Spanish,
English and Catalan text.

The phase of Question Analysis is made up of two tasks, the first one con-
sisting on detecting the type of information that the answer has to satisfy to be
a candidate of answer (proper name, quantity, date, etcetera), while the second
one has as objective selecting the question terms (keywords) that make possible
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Fig. 1. System architecture

to locate those documents that can contain the answer. The expected answer
type is achieved using different sets of syntactic patterns according to the lan-
guage that is being processed. Beside, WSD is applied to obtain the synset for
each keyword.

The next example shows the behavior of question analysis in a question of
type person:

— Question:
o Which French president inaugurated the Eurotunnel?
— Information used (syntactic blocks) to detect the type of the question and key-
words:
e interrogative pronoun - Which
* nominal phrase - French president - synset in English
e verb phrase - to inaugurate - synset in English
e nominal phrase - Eurotunnel - this word does not exit in EuroWoedNet

The inputs of the Inter Lingual Reference (ILR) module are the detected
keywords in the question and the type of the question. In addition to the syn-
tactic blocks and the type of the question, the ILR module returns for each
keywords its synsets in the three languages, using the ILI Module of EWN. The
words that are not in EWN are translated into the rest of the languages using a
machine translation system. Our approach does not achieve a translation of the
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question, it indexes the words using the ILI of EWN reducing the negative effect
of question translation on the overall accuracy. For instance, using the previous
example the ILR module selected the synset in Spanish and Catalan for the word
“French”, on the other hand the word “Furotunnel” which is not presented in
EWN is translated into Spanish and English using machine translation.

The behavior of this module is shown using the previous example.

— Input of ILR module:
French synset in English
president synset in English
to inagurate synset in English
Eurotunnel this word does not exit in EuroWoedNet
— Output of ILR module:
e French synsets in English, Spanish and Catalan
e president synsets in English, Spanish and Catalan
e to inagurate synsets in English, Spanish and Catalan
e Eurotunnel this word does not exit in EuroWoedNet
» translations into Spanish and Catalan

The phase of Selection of relevant passages uses IR-n system (7). The inputs
of IR-n are the detected keywords and the translated word that are not in EWN.
For instance, using the previous example, IR-n receives as input the words: “in-
augurate” with its synonymous; “inaugurar” (in Spanish) with its synonymous
and “inaugurar” (in Catalan) with its synonymous. The translated words have
been obtained indexing the synsets of words using ILI Module of EWN without
using any machine translation. IR-n returns a list of passages where the system
applies the extraction of the answer according to the language in which each
passage is written.

The final step of BRILI is the phase of Extraction of the Answer which is
composed of three monolingual modules. BRILI uses the syntactic blocks of the
question and different sets of syntactic patterns (according to the language) with
lexical, syntactic and semantic information to find out the correct answer. Next,
an example of syntactic pattern for Spanish is shown which captures solution in
Spanish sentence.

— Sentence:
“ .. el Presidente Francés, Jacques Chirac, inauguré el Eurotunel ...” (...
the French President, Jacques Chirac, inaugurated the Eurotunnel ..)

— Syntactic pattern:
[NP ( “French president”), apposition [NP (SOLUTION)]] + [VP (‘“to inau-
gurate”)] + [NP “Eurotunnel”)|

In order to decreased the effect of incorrect translation of the words that
are not in EWN, the matches using these words in the search of the answer are
valued less than the words obtained from the TT.T Module of EWN.
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Conclusions and Future Work

The main objective pursued by our proposal is a cross-lingual QA system that
reduces the use of machine translation. Reducing the decrease of the precision
that is caused by the question translation will be achieve by means of the use
of the ILI Module of EWN and WSD. Nowadays, BRILI is being implemented.
For this reason, results are not presented in this paper.
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