Folheador: browsing through Portuguese semantic relations
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Abstract interface for navigating through semantic rela-

tions acquired from different sources, Folheador
This paper presents Folheador, an online s linked to two services that provide access to
service for browsing through Portuguese  portuguese corpora, thus allowing observation of
semantic relations, acquired from differ- o|5104 words co-occurring in authentic contexts

ent sources. Besides facilitating the ex- of use, some of them even evaluated by humans
ploration of Portuguese lexical knowledge ' y )

bases, Folheador is connected to services After introducing several well-known LKBs

that access Portuguese corpora, which pro-  and their interfaces, we present Folheador and
vide authentic examples of the semanticre-  its main features, also detailing the contents of
lations in context. the knowledge base currently browseable through

this interface, which contains information ac-
quired from public domain lexical resources of
Portuguese. Then, before concluding, we discuss
Lexical knowledge bases (LKBs) hold informa-additional features planned for the future.
tion about the words of a language and their in-
teractions, according to their possible meaning® Related Work
They are typically structured on word senses,
which may be connected by means of semantic re-
lations. Besides important resources for language Here, we mention a few interfaces that ease the
studies, LKBs are key resources in the achievexploration of well-known knowledge bases. Re-
ment of natural |anguage processing taskS, Su@ﬁrding the knOWIedge base structure, some of the
as word sense disambiguation (see e.g. Agirre Btterfaces are significantly different.
al. (2009)) or question answering (see e.g. PascaPrinceton WordNet (Fellbaum, 1998) is the
and Harabagiu (2001)). most widely used LKB to date. In addition to
Regarding the complexity of most knowledgeother alternatives, the creators of WordNet pro-
bases, their data formats are generally not suitatide online access to their resource through the
for being read by humans. User interfaces hav&/ordNet Search interface (Princeton University,
thus been developed for providing easier ways ct010f. As WordNet is structured around synsets
exploring the knowledge base and assessing ifgroups of synonymous lexical items), querying
contents. For instance, for LKBs, in addition tofor a word prompts all synsets containing that
information on words and semantic relations, it igvord to be presented. For each synset, its part-
important that these interfaces provide usage egf-speech (PoS), a gloss and a usage example are
amples where semantic relations hold, or at leagrovided. Synsets can also be expanded to access
where related words co-occur. the semantic relations they are involved in.
In this paper, we present Folheatioan on- As a resource also organised in synsets, the

line browser for Portuguese LKBs. Besidesan——
http://wordnetweb.princeton.edu/perl/

1Seehttp://www.linguateca.pt/FoIheador/ webwn

1 Introduction



Brazilian Portuguese thesaurus ¥dfas a sim- Finally, Visual Thesaurus (Huiping et al.,
ilar interface (Maziero et al., 2008). Neverthe-2006¥ is a proprietary graphical interface that
less, since TeP does not contain relations besidpsovides an alternative way of exploring a knowl-
antonymy, its interface is simpler and providesdge base structured on word senses, synonymy,
only the synsets containing a queried word andntonymy and hypernymy relations. It presents a
their part-of-speech. graph centered on a queried word, connected to its
MindNet (Vanderwende et al., 2005) is a LKBsenses, as well as semantic relations between the
extracted automatically, mainly from dictionar-senses and other words. Nodes and edges have a
ies, and structured on semantic relations conneddifferent color or look, respectively according to
ing word senses to words. Its authors providéhe PoS of the sense or to the type of semantic re-
MNEX?#, an online interface for MindNet. After lation. If a word is clicked, a new graph, centered
guerying for a pair of words, MNEX provides all on that word, is drawn.
the semantic relation paths between them, estab-
lished by a set of links that connect directly or3 Folheador

indirectly one word to another. It is also pOSSiblq:olheador, in figure 2, is an online service for

to view the definitions that originated the path. . ysing through instances of semantic relations,
FrameNet (Baker et al, 1998) is a Manygnresented as relational triples.

ually built_knowledge base structured on se- polheador was originally designed as an inter-

mantic frames that describe objects, states QLo for PAPEL (Gongalo Oliveira et al., 2010),

events. There are several means for explog n hjic domain lexical-semantic network, auto-

ing FrameNet easily, including FrameSQL (Satopatica|ly extracted from a proprietary dictionary.

2003, which allows searching for frames, lexi- | \yas soon expanded to other (public) resources

cal units and relations in an integrated interface, Portuguese as well (see Santos et al. (2010) for
and FrameGraph®&ra graphical interface for the an overview of Portuguese LKBS).

visualization of frame relations. For each frame, The current version of Folheador browses
in both interfaces, a textual definition, annotate%rough a LKB that besides PAPEL. in-

sentences of the frame elements, lists ofthefrarqgglrates semantic triples from the following
relations, and lists with the lexical units in thesources: () synonymy acquired from two
frame are provided. _ handcrafted thesauri of PortugudseTeP @;
ReVerb (Fader et al.,, 2011) is a Web-scale_)) and OpenThesaurus.PT (i) relations
information extraction system that automaticallyyracted automatically in the scope of the

acquires binary relations from text. Using Revertbroject Onto.PT (Gongalo Oliveira and Gomes,
Search, a web interface for ReVerb extractions, it2010. ), which include triples extracted

is possible to obtain sets of relational triples wherg. Wiktionary.PT!, and from Diciotario

the predicate and/or the arguments contain giveRperto (SinBes and Farinha, 2010), both public
strings. Regarding that each of the former is 0pgomain dictionaries.

tional, it is possible, for instance, to search for all Underlying relation triples in Folheador are
triples with the predicatiovesand first argument ,,s in the formx RELATED-TO y, wherex and
Portuguese Search results include the matchin%, are lexical items and RELATED-TO is a predi-
triples, organised according to the name of th@ate Their interpretation is as follows: one sense
predicate, as well as the number of times eac  is related to one sense pfby means of a re-

triple was extracted. The sentences where eagly., \whose type is identified by RELATED-TO.
triple was extracted from are as well provided.

3.1 Navigation

3http://www.nilc.icmc.usp.br/tepz

“http://stratus.research.microsoft.com/ It is possible to use Folheador for searching for
mnex/ all relations with one, two, or no fixed arguments,
Shttp://framenet2.icsi.berkeley.edu/
frameSQL/fn2_15/notes/ 8http://WWW.visualthesaurus.com/
Shttps:/fframenet.icsi.berkeley.edu/ ®We converted the thesauri to triplessynonym-ofy,
fndrupal/FrameGrapher wherex andy are lexical items in the same synset.
7http://WWW.cs.washington.edu/research/ lohttp:/lopenthesaurus.caixamagica.pt/

textrunner/reverbdemo.html 11http://pt.wiktionary.org/
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Palavra ou Termo 1: | computador Termo 2: Relaggo a procurar: (> Todas < +) (Ppesquisar)

A procurar pela palavra: “computador”.

S
Apresentados 10 resuitados de 25 no total.
TRIPLOS RECURSO(S) GRAU DE CONFIANCA
TERMO1 RELAGAO TERMO2 SIMPLES COMPOSTA
v {%7 computador (nome) HIPONIMO_DE aparelho (nome) wiki, papel 286 0.0
v & computador (nome) HIPERONIMO_DE servidor (nome) wiki, papel 197 0.0
v & computador (nome) HIPONIMO_DE pessoa (nome) da, papel 720 0.0
ég? computador {adj) PROPRIEDADE_DO_QUE computar (verbe) wiki 0 0.0
v fg computador (nome) HIPONIMO_DE maquina (nome) wiki 947 0.0
w fg computador (nome) SINONIMO_N_DE calculista (nome) wiki 0 0.0
{%7 computador (nome) PRODUTOR_DE resolugdc (nome) wiki 65 0.0
v & computador (nome) HIPERONIMO_DE cliente (nome) wiki 218 0.0
v & computador (nome) TEM_PARTE meméria (nome) wiki 485 0.0
w f'g? computador {adj) SINONIMO_ADJ_DE computadora (adj) wiki 0 0.0

Ultima atualizagdo: 2 de Margo de 2012 Perguntas, comentdrics e sugestdes

Figure 1: Folheador’s interface.

and one or no types (relation names). Combininfyloreover, as hypernymy relations are stored in
these options, Folheador can be used, for instandee form x HIPERONIMO.DE y, some of the
to obtain: all lexical items related to a particulartriples presented, such a®mputadorHIPON-
item; all relations between two lexical items; or aMO_DE maquina and computador HIPON-
sample of relations involving a particular type. IMO _DE aparelhqg have been inverted on the fly.
The matching triples are listed and may be Furthermore, for each triple, Folheador
filtered according to the resource they were expresents: a confidence value based on the mere
tracted from. For each triple, the PoS of the arco-occurrence of the words in corpora; and
guments is shown, as well as a list with the idenanother based on the co-occurrence of the related
tification of the resources from where it was acwords instantiating discriminating patterns of the
quired. The arguments of each triple are also linkparticular relation.
that make navigation easier. When clicked, Fol- ) o
heador behaves the same way as if it had beeh? CGraph visualization
queried with the clicked word as argument. AlsoCurrently, Folheador contains a very simple visu-
since the queried lexical item may occur in thealization tool, which draws the semantic relation
first or in the second argument of a triple, whergraph established by the search results in a page,
it occurs in the second, Folheador inverts the relas in figure 3.2. In the future, we aim to provide an
tion, so that the item appears always as the first aalternative for navigation based on textual links,
gument. Therefore, there is no need to store botlthich would be made through the graph.
the direct and the inverse triples.
Consider the example in figure 2:
the triples retrieved after searching for the wordne of the problems of most lexical resources is
computador(computer, in English). In most of that they do not integrate or contain frequency in-
the retrieved triplescomputadoris a noun (e.g. formation. This is especially true when one is not
computadoHIPONIMO_DE maquing), but there simply listing words but going deeper into mean-
are relations where it is an adjective (e.gom- ing, and listing semantic properties like word
putador PROPRIEDADEDO_QUE computal. senses or relationships between senses.

it showss-3 The use of corpora



paratus). While some of the returned sentences
might contain the related words co-occurring al-
most by chance or without a clear semantic rela-
tion, other sentences validate the triple (e.g. sen-
tencepar=saudel672 figure 3.3). Sometimes,
the sentences might as well invalidate the triple.
Furthermore, for some of the relation types, it
is possible to connect to another online service,
VARRA (Freitas et al., 2010), which is based on
om0, e a set of patterns that express some of the rela-
tion types, in corpora text. After clicking on the
VARRA link, this service is queried for occur-
rences of the corresponding triple in AC/DC. The
presented sentences (a subset of those returned
by the previous service) will thus contain the re-
Figure 2: Graph for the results in figure 2. lated words connected by a discriminating pat-
tern for the relation they hold. Figure 3.3 shows
two sentences returned for the relaticomputa-
So, a list of relations among words can condor HIPONIMO_DE maquina
flate a number of highly specialized and obsolete These patterns, as those proposed?pyand
words (or word senses) that co-occur with imused in many projects since, may not be 100%
portant and productive relations in everyday useeliable. So, VARRA was designed to allow hu-
which is not a good thing for human and automan users to classify the sentences according to
matic users alike. On the other hand, using cofwhether the latter validate the relation, are just
pora allows one to add frequency information tacompatible with it, or not even that.
both participants in the relation and the triples In fact, people do not usually write defini-
themselves, and thus provide another axis to th#ns, especially when using common sense terms
description of words. in ordinary discourse. Thus, co-occurrence of
In addition, it is always interesting to observesemantically-related terms frequently indicates a
language use in context, especially in cases wheparticular relation only implicitly. The choice of
the user is not sure whether the relation is corassessing sentences as good validators of a se-
rect or still in use (and the user can and shoulthantic relation is related to the task of automati-
be fairly suspicious when s/he is browsing autoeally finding good illustrative examples for dictio-
matically compiled information). A corpus checknaries, which is a surprisingly complex tasi.(
therefore provides illustration, and confirmation, This kind of information, amassed with the
to a user facing an unusual or surprising relatiorhelp of VARRA, is much more difficult to cre-
in addition to evaluation data for the relation cu-ate, but is of great value to Folheador, since it
rator or lexicographer. If these checks have begprovides good illustrative contexts for the related
done before by a set of human beings (as is tHexical items.
case of VARRA (Freitas et al., 2010)), one can i
have much more confidence on the data browseé, Further work and concluding remarks

something that is important for users. We have shown that, as it is, Folheador is very
Having this in mind, besides allowing to queryuseful, as it enables to browse for triples with
for stored relational triples, Folheador is confixed arguments, it identifies the source of the
nected to AC/DC (Santos and Bick, 200%); an triples, and, in one click, it provides real sentences
online service that provides access to a large sethere related lexical items co-occur. Still, we are
of Portuguese corpora. In just one click, it is posplanning to implement new basic features, such as
sible to query for all the sentences in the AC/DGhe suggestion of words, when the searched word
corpora connecting the arguments of a retrieveid not in the LKB. Also, while currently Folheador
triple. Figure 3.3 shows some of the results for thenly directly connects to AC/DC and VARRA, in
wordscomputadorcomputer) andiparelho(ap- order to increase its usability, we plan to connect it

PRODUTOR_DE

SINONIMO_AD)_DE

SINONIMO_N-DE




par=2530: Ela trazia irregularmente do Paraguai computadores, aparelhos eletronicos ¢ uisque .

par=2548: Em outubro, Wanderlei usou cerca de r $ 15 mil que Mircia havia juntado com os seus contrabandos para comprar duas televisoes, dois videocassetes, um aparelho de som, uma
filmadora ¢ um computador .

: - Para vocé que quer ter uma colegao de miisicas para seu computador ou mesmo para ouvir no seu novo aparelho de MP3, nao perca essa oportunidade .

: Usando o CyberTracker, um software com o qual os ecologistas podem registrar suas observagdes em campo usando computadores portdieis conectados a aparelhos de posicionamento global
(GPS) . os rastreadores puderam reunir dados que comprovam a degradacio da populagfio local da espécie .

: + Para vocé que quer ter uma colegdo de miisicas para seu computador ou mesmo para ouvir no seu novo aparelho de MP3, nio perca essa oportunidade .
: Segundo a pesquisa, 16,6 % dos domicilios brasileiros ém computadores de mesa, contra 95.7 % que €m aparelhos de TV .
par=49126: O aparelho estd equipado com modemnos instrumentos de telecomunicagoes, primeiros-socorros, paraquedas e computador .

par=saudel6727: Qs avancos da ecografia, enquanto tecnologia, resultam da evolugdo da Infor matica, afinal, estes aparelhos sio computadores que analisam o som ¢ a imagem .

Figure 3: AC/DC: some sentences returned for the related voantputadorandaparelho

[Relagio IProcura  ||[Exemplo

méquina _
padroes . ) . . . . . .

[HIPERONIMO_DE lusados |par=Mais--94a-2: E também de ensinar miquinas como computadores a identificarem 'ses objetos . (NSC)

lcomputador o

méaquina - . a . o N . .
lpadrdes  ||par=ext328388-soc-95a-2: q COMO 0S COmpL , 0s faxes e os videofones devem poder comunicar entre si sem

[HIPERONIMO_DE y P

lcomputadar lusados falhas, 0 que supde um trabalho de programagio importante . (CP)

Figure 4: VARRA: sentences that exemplify the relattmmputadohyponym-ofmaquina

automatically to online definitions and other serthe kind of verb defines the kind of temporal re-
vices available on the Web. We intend as well tdation conveyed: a rodent is essentiatbendq
crosslink Folheador from the AC/DC interface, inwhile a sofredor (sufferer) suffers hopefully in a
the sense that one can invoke Folheador also Iparticular situation and can stop suffering, and a
just one click @). corredor (runner) runs as job or as role.

Currently, Folheador gives access to 169,385 The source code of Folheador is open sotfice
lexical items: 93,612 nouns, 38,409 verbs, 33,4930 it may be used by other authors to explore their
adjectives and 3,867 adverbs, in a total of 722,58@nowledge bases. Technical information about
triples, and it can browse through the followingFolheador may be found iP).
types of semantic relations: synonymy, hyper-
nymy, part-of, member-of, causation, producerAcknowledgements
of, purpose-of, place-of, and property-of. How-p o400 \ac developed under the scope of Lin-
ever, as the underlying resources, especially the -

. . : guateca, throughout the years jointly funded by
ones created automatically, will continue to be up: .
the Portuguese Government, the European Union

d_ated, one important challenge is to create a se EEDER and FSE), UMIC, FCCN and FCT. Hugo
vice that does not get outdated, by accompany:

ing the progress of these resources, ideally doi oncalo Oliveira is supported by the FCT grant
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