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The Senso Question Answering approach to Portuguese QA@CLEF-2007

Introduction

« Departamento de Informética, from Universidade de Evora
- Previous participation in CLEF: 2004, 2005

 This edition: CLEF 2007
- QA@CLEF Monolingual Portuguese task

« 200 natural language questions
* answers could be in

- newspaper collections from Publico and Folha de Sao Paulo
- Wikipedia texts

- Senso: QA System
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Senso QA System Architecture

Web Interface

Libs Module

Solver Ontology

Query Module
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Small starting KB

 sentence understanding

- requires knowing the used terms or concepts

« starting knowledge base

- semantic information used in sentence analysis

 Senso Ontology

- has a hierarchy of concepts in Portuguese

- concept relations are common sense



System Modules

 Ontology

- provides semantic information

 document retrieval (candidate answer docs)

- search term expansion
* concept semantic equivalency or IsA/specialization

AbstractConcept

Time Event Entity

Action Place

Animal




System Modules

 Libs Module

- contains collections of text documents
- Indexes all collections
- text morpho-syntactical analysis

 Query Module

- manages interrogation
- query group association, for topic related questions
- produces a text search query (Candidate Answer Docs)

* based on “question text + ontology”



System Modules

 Solver

- search possible answers in the identified relevant texts
(Candidate Answer Docs)

* logic-programming based tool
 ad-hoc answer selector

e Web Interface

- easier and friendly usage
- analysis of each intermediate step
- search for documents (or queries) and read them
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Web Interface

ile Edit Wisww History Bookmarks Toals Help
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Interrogacao —lefiol 2
introduzida emn Mon IMay 07 19:11 .00 WEST 2007

Cuestao

Quem & Boawentura Kloppenburg?

qUETY wizl sintaxe interpretacio

clefO01 2 wer wer wer TUun

gqerar termos de pesgquisa para lncens
wer input lucens

efectuar a pesgquisa

wer output lucens

gerar o Hlengne

ProcCEessar
wer solucao

Done ]l




QA System: How it works

Import text collections

- newspapers and Wikipedia texts

split into individual documents

« temporal context

- indexed

* Lucene (http://lucene.apache.org/)

- morpho-syntactical representation
* syntactical parser PALAVRAS (Eckhard Bick)



QA System: How it works

Question Analysis

- syntactical parser

- Example:
* “Quem é Boaventura Kloppenburg ?”

QUE: fcl
=SC:pron-1indp('quem' <interr= M/F S) Quem
=P:wv-fin('ser' PR 35 IND) -

=SUBJ:prop('Boaventura Kloppenburg' <org= F 5]

=7

Boaventura Kloppenburg
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QA System: How it works

Question Analysis

- partial semantic representation

» First-Order Logic expression
* Discourse Representation Structures (DRS)

query (clef0012,
[ name( 199, ‘'Boaventura Kloppenburg' . ['F', 'S', 'Boaventura Kloppenburg' |,
W
gl 200, 'quem' , ['M/F', 'S', 'quem' ],

[ 1 ).
‘ser' (199, 200,
[ modif(verb, 'ser', ['PR','3S',"IND'] )} ] 1},
[ modif (ordObvsu), modif({casoSerNPropd 1 1,
[ ref(_199), ref(_2008) ] ).
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QA System: How it works

e Get Candidate Answer Documents

- Lucene search query

e gquestion text
* first question on group, it's answer - if topic related
« ontology driven terms

- detailed analysis

* First-Order Logic expression (DRS) for the selected docs
* Facts List: 'question dedicated kb’
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QA System: How it works

* Solver Engine

- logic solver

e pragmatic interpretation of the query DRS over the Facts List
« unify query DRS referents with referents from Facts List

- ad-hoc solver

» specific cases, where the possible solution can be directly detected
in the text

- answer

* weight, support text, document identifier

- CLEF Answer

* highest weight value from all possible solutions
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QA System: How it works
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Quem & Boaventura Kloppenburg?

Valor

|Pesn |Dm:1.unent.ns gue suportaram a resposta

bispo de Mowe Hamburge (BS) (92

doc FSEO40317013

respSupport [9Z]

0 aborto & crime sob qualquer otica", disse dom Boaventura Eloppenburg, hispo de Mowo Hamburge (RSILho1]
doc FSF240424-031

respSupport [92]

E o caso de d. Boaventura Kloppenburg, hispe de Novo Hamburge (RS).[ho1]

(2]

fuando & que foi assinada a Lei Aurea?

|valnr |Pesn |Dm:1.1ment.ns que suportaram a resposta
doc w2051
respSupport [95]
13 de A Lei Aurea foi assinada em 12 de maio de 1288, extingmuinds a escravidio no Brasil[hil 1.J(hi1 1.J(hki1 1]
o de |la3 docw77212
1288 respSupport [95] y
A escravidio so foi oficialmente abolida no Brasil com a assinatura da Lei Aurea , em 12 de maio de 12888 [hil 1]
2]
doc w2051

respSupport [97]

Embora muitos discordem, no Brasil, tem-se que o ato da assinatura da '"'Lei Aurea'" assinado pela filha do Imperador Pedro II do Brasil|Dom
13de a1 Pedro II . Princesa Isabel( 1846 - 1921 ) adquiriu esse nome por ser o dia 13 de maio |, escolhido pela princesa, uma das principais datas que
maio acompanham a historia brasileira e refere-se ao aniversario de seu falecids bisawd, Dom Jodo VI e ndo o instruments (uma pena de oura) usado pela

princesa no ato da sancio e como os historiadores tem repassado ao povo desse pais[hil 1]
1)
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Note on Time Expressions

 “Quando” questions (When, in English)

- temporal expressions (this month, next year, on Friday..)
- ontology terms related to “conceito temporal”

- document date of publication

- sentence verb time (future/present/past)

« Example

Interrogacao

introduzida emn Thu Aug 31 128:39:41 WEST 2008
Ouestiao

Quando & a Feira da Luz?

Processar
ver solucio

voltar
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Note on Time Expressions

interrogacie recebida em Thu Awg 31 18:39:41 WEST 2006 on Oct 02: “... foi no més passado.”
Questio on Sep 26: “... é este més.”
Quando & & Feira da Luz?
on Sep 01: “... realiza-se este més.”

Re stals
|1.Falnr |Dn¢:umentn5 que Ttaram a resposta
o005 | [BtLISZS07260026 utl159396642316 utl1S9395455716 utllSH289776222 utllST118194243

ut1157118180468 (6)
|2006-09-28 |ut1159820453835 utl159807241747 (2) _, onSep0l: “.. é em Setembro.”
2008 |ut1159806583027 (1)
|2007-01  ||ut1160262332397 (1) on Sunday, Oct 08, 2006: “... serd em Janeiro.|
|2006-11-29 |ut1159808646578 (1)
|2006-11-14 ||ut1160046857790 (1)
|2':'ﬂ5'm'5 !utllSEEDE:S?SE:SS (1 on Monday, Oct 02, 2006: “... é na quinta-feira.”
|2006-10-3 ||ut1159789348852 (1)
|2006-10-21 |[ut1159806629514 (1)
|2006-10-1 ||ut1159789337232 (1)
|2008-02-11 |ut1160348079008 (1)
|2'3"3'5'12 !“ﬂlE“EEEEEES“E 1 on Oct 08, 2006: “... foi em Dezembro.”
2005 |ut1157118215403 (1)
|1968-09-27 |ut1159806607358 (1)
195808 |utl158510355750 (1)

(15 respostas em 21 dacumentos

relacianadas)
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Results

Question Type ## Right | Wrong | Unsupported | Inexact | Accuracy
Nil 111 returned 12 09 0 0 10.81%
Temporally Restricted 19 4 15 0 0 21.05%
Definition 31 19 5 0 0 61.29%
Lists 10 2 & (0 () 20.00%
Factoids 159 f3 90 1 1 39.62%
All Questions 200 84 103 1 1 42.00%

—

correct answers: 84 of 200

* improvement since our last participation (50 correct answers)
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Results by Type

e Most errors
could not find an answer

90 wrong NIL returned values

 List and Temporally Restricted questions

accuracy around 20%

 Factoids

accuracy close to 40%

» Definition questions

best relative accuracy: 61.29%.
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Discussion

* this year
- Improved results since our previous participation

e some reasons for incorrect answers
- no candidate documents (Lucene term search), resulting in NILs

- morpho-syntactical analyser mistakes
- semantic analyser problems (DRS generation)
- inference problems and other

* rules for limited number of scenarios
» ontology limitations
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Discussion

* Future Work

- improve the way the Lucene text search query is built

- improve the Senso Ontology

- other Source Languages besides Portuguese
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