Esfinge (Sphinx) at CLEF 2008:
Experimenting with answer retrieval
patterns. Can they help?

SINTEF



Outline

Introduction
Architecture of Esfinge
Answer retrieval patterns
Results

Conclusions

SINTEF Information and Communication Technologies



Introduction

General domain Portuguese QA system.

Use of information redundancy to retrieve answers
(Newspaper collection, Wikipedia and Web) (Brill,
2003).

Esfinge uses a syntactic analyzer, a morphological
analyzer and a named entity recognizer.

Esfinge participates in CLEF since 2004.
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Architecture of Esfinge
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Anaphor Resolution

Uses the analysis of the PALAVRAS parser (Bick, 2000) to identify the
anaphoric element in a question and a list of candidates to replace it
in the context of the other questions in the same topic (Cabral, Costa
& Santos, 2008) .

Example

0Q2: “Quem foi o criador de Tintin?”

Anaphor resolution candidates for the next questions: criador de Tintin , Tintin

03: “Quando é que ele foi criado?”

Anaphor resolved questions: “Quando é que o criador de Tintin foi criado?”
“Quando é que Tintin foi criado?”
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Architecture of Esfinge
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Question reformulation

Search patterns derived from the question.
Example

“Que pais declarou a independéncia em 1291?”

1) String matching patterns:

"declarou a independéncia em 1291“ pais / score = 20
pais declarou a independéncia em 1291 / score =1

2) Patterns generated using the syntactic parser PALAVRAS:

declarou; a independéncia em 1291;
a independéncia em 1291; (without verbs)
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Architecture of Esfinge

Search relevant text passages in the document
collections & Web
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Retrieval of Relevant Text
Passages

Search patterns are then used to query CLEF collections
(newspaper text and Wikipedia) and a search engine
(Yahoo API was used).

Result: Set of “relevant” text passages for the question
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Architecture of Esfinge

Find candidate answers using answer retrieval
patterns
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Answer retrieval patterns

Idea: use the solutions from previous years to extract
(semi-)automatically answer retrieval patterns.

Available resources: Solutions from QA@CLEF 2007.
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How to find answer retrieval
patterns?

<pergunta ano="2007" id org="X" categoria="D" tipo="OTHER"
restricao="NO"” ling orig="PT" tarefa pt="0023" tésq:ico=”020”>
. = estion

<tex@e a navegacao de : E/m%Answer

<resposta n="1" docid="F950416-041">transporte entre portos do

pais</resposta>
@cto IFMWBO r@t()pico da reforma

constitucional que trata da navegacao de cabotagem ( transporte

entre portos do pais ),</extracto>

</pergunta>

Oqueéa X ?-2> X (_ANSWER )

24 answer retrieval patterns were derived. The process used to
obtain these patterns was semi-automatic: they were derived

automatically from the solution file, but then adjusted
P av¥a AYa nl ala A a a A DIAAIDLL a em'but
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Architecture of Esfinge

Find candidate answers using named entity
recognition
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Answer extraction and ranking using a
named entity (NE) recognition system

Uses the analysis of the NER system SIEMES (Sarmento, 2006)

Questions can give an hint about the answer type.

Quando viveu Franz Liszt? => (period of time),
Onde é a sede da Interpol? => (place)

Quem é o presidente da Franca? => (human)

“No dia 14 de setembro de 2004 o presidente da Franga, Jacques Chirac visitou a
Finlandia”

No dia <TEMPO TIPO="DATA">14 de setembro de 2004</TEMPO> o <SERES
TIPO="CARGO">presidente da Franca</SERES> , <SER TIPO="HUM">Jacques
Chirac</SER> visitou a <LOC TIPO="PAIS">Finlandia</LOC>

NE score = Y (NE frequency * Passage score * NE lenght)
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Architecture of Esfinge

Find candidate answers using n-gram harvesting
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Answer extraction and ranking using n-
gram harvesting

“No dia 14 de setembro de 2004 o presidente da Franca,
Jacques Chirac visitou a Finlandia. Teve uma breve
reuniao com o presidente finlandés.”

N- | Freq

_pigé)s_'}d_ Ng score = ) (Ng frequency * Passage
Q score * Ng lenght)
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Architecture of Esfinge

Filtering of candidate answers
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Answer filtering

Filter candidate answers:

® Contained in the question:
® Ex: Quem era o pai de Isabel II? (Isabel II is not a good answer)

® Based on the part of speech of the words in the answer
(answers which first and final token are not adjectives, common
nouns, numbers or proper nouns are filtered). Morphological
analyzer jspell (Simoes & Almeida, 2001) used to check PoS.

® Ex: o presidente , o, presidente (OK) , No dia 14, No dia, dia 14
(OK)
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Architecture of Esfinge

Search relevant text passages in the document
collections & Web
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Results

SINTEF
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Runs Right Answers Right Answers Right Answers Inexact Unsupported
(first answer) (first 2 Answers) (first 3 Answers) Answers Answers
F D Total F D Total F D Total
esfi081ptpt 39 10 49 44 14 58 46 16 62 14 5
esfi082ptpt 39 2 41 43 3 46 46 6 52 18 6
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Conclusions

When Esfinge answers correctly a question, it does so
usually with its first answer (for example the best run
has 49 right answers, but even when considering all the
answers returned (3 for each question) the number of
right answers amount only to 62 right answers.

Answer retrieval patterns clearly improved the results
for definition questions (the first answer is correct for
34% of the definition questions and there is a correct
answer in one of the three returned answers for 55% of
questions of this type). But the same does not applied
for the factoid questions.
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Future work

More detailed error analysis.

Update the publicly available distribution at:
http://www.linguateca.pt/Esfinge/

We can derive more answer retrieval patterns and
improve results, but to improve them significantly,

Esfinge probably needs to use more semantics:
dictionaries and/or ontologies.
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