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KIS Research Group

Knowledge and Intelligent Systems
Knowledge Management (KM)
Natural Language Processing (NLP)
Data Mining (DM)

NLP

KM DM
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KIS Research Group - NLP

Works going on
Onto.PT: Ontology Learning from Portuguese text
RAPPORT: Automatic Question & Answering for 

Portuguese
Web Page Annotation

Former node of Linguateca
PAPEL: a lexical ontology created semi-automatically 

from a general dictionary
Floresta Sintá(c)tica: a treebank for Portuguese



5Hugo Gonçalo Oliveira,  NLIP Seminar Series, Cambridge 2009

Linguateca

A distributed resource center for Portuguese 
language technology
http://www.linguateca.pt

Government funded initiative to significantly 
raise the quality and availability of resources 
for the computational processing of 
Portuguese

Network headed by a small group 
(Linguateca’s Oslo node) at SINTEF ICT
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Linguateca
Main goal

To guarantee that:
 Information was provided and gathered at one 

place on the Web
Resources were made public, maintained, and 

further developed in connection with the scientific 
community

Evaluation initiatives were launched



7Hugo Gonçalo Oliveira,  NLIP Seminar Series, Cambridge 2009

Linguateca
Achievements

 A lot of publicly available resources
 Several evaluation contests which advanced the state of the 

art
 Information, dissemination, gathering of relevant data and a 

team who answers
 The first evaluation contest for Portuguese
 The first treebank for Portuguese
 The first Web-based corpus service for Portuguese
 The first Q&A system for Portuguese
 The largest revised and annotated parallel corpus in the world
 The first national Web snapshot available
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Ontology Learning for 
Portuguese

The cat has four wheels.
Spelling: correct
Syntax: correct
Semantics: at least... strange!

Natural language processing (NLP) needs 
access to semantic resources

car

vehicle wheels

cat

animal

is-a

is-a

has-part
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Lexical resources

Dictionaries
Thesaurus
Taxonomies
Lexical knowledge bases/ontologies

Conceptual models of words and their meanings
Lexico-semantic relations

Synonymy: car syn auto
Hyponymy (is-a): ambulance is-a car
Meronymy (part-of): wheel part-of car
Cause, purpose, location...
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State of the art lexical ontologies
For English

Lexical knowledge bases for English
Handcrafted:

Princeton WordNet (Fellbaum 1998)
Cyc (Lenat and Guha 1989)
Berkeley FrameNet (Baker et al. 1998)

Created semi-automatically:
MindNet (Richardson et al. 1998)

For English
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State of the art lexical ontologies
For Portuguese

Handcrafted:
WordNet.PT (Marrafa 2002)

Closed
WordNet.BR (Dias da Silva et al. 2002)

Not yet available
Tep (Maziero et al. 2008)

Free, but only synonyms and antonyms
MultiWordNet.PT

First version, paid license
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State of the art lexical ontologies
For Portuguese

Created semi-automatically:
PAPEL (Gonçalo Oliveira et al. 2008, 2009)

Extracted semi-automatically from a general 
Portuguese dictionary

Using handcrafted semantic grammars
Freely available by Linguateca 

(http://www.linguateca.pt/PAPEL)
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PAPEL

PAPEL 1.1: about 200,000 relational triples 
between Portuguese terms
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Construction of an ontology

Handcrafting by specialists
Reliable, but…
 Impracticable
Undesireable
Time-consuming

Created (semi-) automatically
with the help of learning computational tools
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Research Goals

Development of computational tools capable 
of learning lexico-semantic knowledge 
from Portuguese text.

A fábula é um tipo de narrativa que tem o objectivo de entreter e aconselhar.

fá b u la  hyponym-of n a rra tiv a

fá b u la  has-pupose e n tre te r

fá b u la  has-pupose a c o n s e lh a r
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Research Goals

Construction of Onto.PT, a freely available 
lexical ontology for Portuguese, created 
semi-automatically.

Several evaluation methodologies, with 
special focus to semi-automatic evaluation.
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Motivation

Lexical ontologies are useful for many NLP 
tasks, such as Information Retrieval 
Which of these snippets are related?
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Motivation

gripe

doença

febre 
alta

varicela

virus

mal

calafrios

dores de
garganta

fadiga

dores 
de

cabeça atingir

afectar

pessoa

mamífero

synonym-of
hyponym-of
causes

erupções
cutâneasfebre 

baixa



19Hugo Gonçalo Oliveira,  NLIP Seminar Series, Cambridge 2009

Motivation

synonym-of
hyponym-of
causes

• Some conclusions: 
• All snippets are about 
diseases (doenças)
• Snippets A and C are related 
to flu (gripe)

• Questions can be answered:

Q: O que é a gripe?
A: Uma doença ou mal, 
transmitida por um vírus, que 
provoca calafrios, febre alta, 
dores de cabeca, dores de 
garganta e fadiga.

gripe

doença

febre 
alta

virus

mal

calafrios

dores de
garganta

fadiga

dores de
cabeça
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Approach

Learning from MRDs (machine readable dictionaries)
Semantic authorities
Restricted vocabulary
Already structured on words and meanings
General knowledge

Learning from unrestricted text
Much available
Rich on specific domains
Unrestricted text
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Extraction of Lexical Knowledge 
from MRDs
Some historical remarks:

Calzolari (1980, 1982, 1984) and Amsler (1981) 
explored the structure of MRDs in order to extract 
lexical information from them.

Chodorow et al. (1985) developed procedures 
capable of extracting tangled hierarchies.

Alshawi (1987, 1989) developed semantic 
grammars for one dictionary.

MindNet (Richardson et al. (1998)) is a lexical 
knowledge base extracted semi-automatically 
from MRDs.
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Extraction of Lexical Knowledge 
from MRDs
Use PAPEL as a starting point
Adapt the methodology to other MRDs
Merge the results adequately
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PAPEL
Extraction

Extraction procedure
PEN* parser + semantic grammars

1
cometa, s. m.
astro geralmente constituído
por núcleo, cabeleira e cauda

2

núcleo PARTE_DE cometa
cabeleira PARTE_DE cometa
cauda PARTE_DE cometa

3

*available through http://code.google.com/p/pen/
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PAPEL
Post-processing

All relations converted to their direct type
 manga INCLUI punho >> punho PARTE_DE manga
 dor RESULTADO_DE distensão >>

distensão CAUSADOR_DE dor

Lemmatization of arguments
Correction of the relation name

 loucura ACCAO_QUE_CAUSA desvario >> 
loucura CAUSADOR_DE desvario
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Ontology Learning from Textual 
Corpora
Enrich knowledge extracted from MRDs.
Discovery of patterns (Hearst 1992)

Choose 2 related terms (e.g. dog and animal)
Look for patterns occurring between them

Application of the patterns to corpora
Development of semantic grammars
Extraction of relations between terms

Using this procedure to extract several 
relations.
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Ontology Learning from Textual 
Corpora
 Improve precision

Similarity metrics, based on the co-occurrence of 
terms (Caraballo 1999; Cederberg & Widdows 2003)
e.g. discard hypernym relations between non-

similar terms
Take advantage of syntactical annotation.

 Improve recall
Take advantage of specific constructions 

(Cederberg & Widdows 2003)
“..., dogs, cats, parrots and rabbits...” may suggest 

that all of these have a common hypernym.
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Resource construction

Organisation of words and their senses
Association of terms (Roark and Charniak (1998); 

Pantel and Lin (2002))
Exploitation of the (ambiguous) network structure.
Co-occurrence in example sentences

 Integration of new knowledge
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Resource construction

Knowledge “compression”
Knowledge discovery

hyponym-of
part-of

dalmatian

mammal

animal

hairdog hair

mammal

animal

dog

dalmatian
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Evaluation

 Inspired by existing methods to evaluate 
domain ontologies (Brank et al. 2005)
Manual
Comparison with a golden standard
Comparison with a collection of documents about 

a domain covered by the ontology
Task-based
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Evaluation

Adapted to lexical ontologies
Manual will be similar
Comparison with a golden standard, requires a 

semantic resource for Portuguese
Tep can be used to evaluate synonymy in Onto.PT
Corpora with semantic annotation to calculate the 

precision and recall of the tools.
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Evaluation

Adapted to lexical ontologies
Lexical coverage (Demetriou and Atwell 2001)

How many words of a corpus are in the ontology?
Task-based

Using the ontology with other application (e.g. Q&A 
system, text generator ...)

Alternatives
Search in corpora for patterns than indicate each 

relation (Etzioni et al. 2005, Gonçalo Oliveira et al. 
2009)
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PAPEL
Evaluation of synonymy

TeP 2.0 as a golden resource
Relations with terms that are not both in 

PAPEL 1.0 and TeP 2.0 are removed
50% of PAPEL in TeP, 39% of TeP in PAPEL

Expansion: (A SINONIMO_DE B) e (B SINONIMO_DE C) >> (A SINONIMO_DE C)

19% of PAPEL in TeP, 90% of TeP in PAPEL
 Incorrections

 A=ruína, B=queda, C=habilidade
 >> ruína SINONIMO_DE habilidade
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PAPEL
Evaluation of other (noun to noun) relations

Relations rendered as natural language 
patterns

Searched in CETEMPúblico corpus
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PAPEL
Evaluation of other (noun to noun) relations

Results for PAPEL 1.0 + CETEMPúblico 1.7

Some correct relations are not found:
 fruto HIPERONIMO_DE alperce
 algoritmia PARTE_DE matemática
 ausência CAUSADOR_DE saudade
 aquecimento FINALIDADE_DE salamandra
 ...
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Concluding remarks

 Important contributions for Portuguese NLP 
are expected:
Onto.PT, a free lexical ontology for Portuguese
Computional tools for semi-automatic extraction 

of semantic knowledge from Portuguese text
Methodologies to evaluate lexical ontologies
Scientific papers
PhD thesis

Current work available through:
http://eden.dei.uc.pt/~hroliv/phd.html
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