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ABSTRACT

For almost 14 years in the Language Engineering Group we
have worked on a wide variety of Natural Language Processing
(NLP) problems, being one of the earliest in the creation and opera-
tion of onomasiological dictionaries. During that time we have fo-
cused on search engine dictionary improvement, but recently our
aim has been a development methodology for creating specialized
onomasiological dictionaries in a semi-automatic way.

To automate the creation of onomasiological dictionaries neces-
sarily implies the automatic execution of used processes to populate
the dictionaries knowledge base. Due to the nature of these diction-
aries, the definitions that must be included in the knowledge base
are both normative and colloquial.

In this paper we present a proposal for semi-automatically popu-
lating the knowledge base of these dictionaries.

1 INTRODUCTION

An onomasiological dictionary is a dictionary thetrks in
back to front way from “regular” or semasiologichttion-
aries. In onomasiological dictionaries users alyeldow
the definition of a term, but they do not know @vh for-
gotten the name for that concept (this last probiemom-

monly known ashaving a word on the tip of the tongue

(Zocket al, 2011).

Onomasiological dictionaries have been classifietb i
visual dictionaries, reverse dictionaries, thesawad syno-
nym dictionaries. These dictionaries were createatder to
solve the tip-of-the-tongue problem, but peopld &i@ve
difficulty using them because they require eitheattthe
user knows the precise words to describe the termits
classification (i.e. when using a reverse dictigntr find

the wordpotatg you might have to know that a potato is a

tuber, and that tubers are a kind giint). With visual dic-
tionaries there is also the problem that not egencept has
a visual image to represent it. For these reagomasi been

suggested that free-text searchealso known as Natural
Language searchirg is a viable option for solving this

problem (Lancaster, 1972) since they allow the teeate-
scribe their idea of the concept in the way theyiaise to
explain it to another human.

The creation of onomasiological dictionaries thalve
inputs written in natural language improves ther @s@eri-
ence, but it creates some major challenges thadekielop-
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ers must handle (Dutodt al, 2002 and Bilaet al, 2004).
The most demanding task might be the one arisen the
different ways in which a person can express theeseon-
cept, and also the fact that user definitions migsttmatch
the formal definitions found in conventional diciaries.

In short, natural language onomasiological dicticesg
need a rich knowledge base which includes not toiyal,
but also informal definitions. Knowledge bases ba&nob-
tained from ontologies, like in the projects GenoK&
(Cabréet al, 2004) and ONTODIC (Alcina, 2009). Howev-
er, given the main goal of onomasiological dictioes, for
this work we decided to extract their Knowledge &agom
definitions written in texts. These definitions, tre other
hand, can be used not only to populate the Knoveld&tiise,
but also to create ontologies (Sierra, 2008).

2 DEBO

DEBO is the first onomasiological dictionary devsadl in
the Language Engineering Group and it works witkrus
queries given in natural language. DEBO is a sfieeth
dictionary and it was originally made as a dictignaf Nat-

ural Disasters, but today its structure and seargiine has
been extrapolated to other areas such as Lingsjidtletrol-

ogy, Veterinary, and Sexuality.

2.1 Thesearch method

The dictionary works with a search engine developgd
Sierra (1999) and improved later by Hernandez (20THis
engine is comprised by

* A number oftermsof an area of specialization, which
are the ones that the dictionaries can retrieva pss-
sible answer to the user’s queries.

» A knowledge bast¢hat includes a variety of both nor-
mative and colloquial definitions.

» A set ofkey wordsextracted from the definitions and
associated with the terms.

» A stop listthat contains a catalog of “empty words”,
such as prepositions, articles and conjunctions.
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» A set of groups of words callgghradigms which are
groups of words with similar meaning either in acéa
specialization or in regular speech.

The search method follows 5 steps:

1)
)

The system receives the query of the user aspan

words by filtrering them with the aid of the stagt|
3
to which each keyword of the input corresponds.

The system searches for terms that coincide in
least one paradigm with the input’s one.

4
®)

ber of paradigms that each term has in common wit
the input—in case of a tie, the system ranks eac
term according to the order in which the paradigm
are presented in the definition against the input
The terms are divided invery probablé, “ probable
and ‘hot too probablecolumns.

Paradigm Index Term Index

Paradigm 1

Term 1

Input Paradigm 2 Output

Term 2

Keyword 1

yword2 |

Pardigm 2

L1

Pardigm 2

Fig. 1. Diagram of the search method.

For example, suppose someone enters as an inpilte of
dictionary ‘someone who hates géyand in the knowledge
base there is the definition “homophobic: a pensbo des-
pises homosexuals”, and in the knowledge base thexe
also the following three paradigms.

Paradigm 1 Paradigm 2 Paradigm 3
someon hate gay

persol loathe homosexuz
people contemn lesbian
Individua despis quee

dude abho dyke

Fig. 2. Example of paradigms in the knowledge base of an
onomasiological dictionary of sexuality.

al

The user's definition is related to paradigms larftl 3,

while one of the definitions of the tedfmomophobids relat-

ed to the same paradigms in exactly the same ondech

means that the terinomophobicwill be on the top of the
output for this query.

2.2 Thesearch engine performance

The system analyzes de input and extracts its key-lernandez (2011) created the Onomasiological Dietip

of Sexuality for Mexican Spanish (DOS-MX) which dse

The system searches among the paradigms the ontl4s search method. The knowledge base of thisodiaty

consisted of 975 both colloquial and normative maéns
ftor 332 terms. All the definitions were found aredrieved
manually from the Internet.

This dictionary had an added difficulty since is@lhad

The system retrieves the terms ordered by the numg e gple to handle double-meaning words and phrmt

I%lre very commonly used in Mexico when talking absex.

rs\n order to cope with this additional componeng tiction-

ary’s paradigms were extended to include doubleninga
words and even pejorative terms (see Paradigmi@rR),

taking into account not only formal synonyms bwoatol-

loquial equivalents. In total there were over 38,different

words organized in over 25,000 paradigms.

Consulta: esalgo que se \2“123 para evitar tener hijos

It's something used to Enviar

avoid having children

| Very Probable Probable \ Unlikely

0. to abort
—

1. :nntraceEﬁve

1. abortion 1. Sexual abstinence
——— L oL

2. androgyny 2. adolescence

2. sEermicide 3. andropause 3. old age person
3. man 4. androgynous 4. to reach orgasm

4. homosexual

5. rhﬁhm method
6. Ereservative
7. contraceptive Eill

8. sexual rape

5. ecstasy’s alchemy

5. emergency cuntraceE‘tive

6. clitoris 6. love
7. conception

8. dildo
()

7. ampullitis
8. anovulatory

(-]

Fig. 3. Example of an output of the Onomasiological Dic-
tionary of Sexuality for Mexican Spanish (DOS-MX)

There was an experiment to test the precision ef th
DOS-MX. This experiment consisted on making stuslent
write definitions of sexuality terms and to givesithdefini-
tions to another student who wouldn't know whiclnrris
were described and would try to guess.

The precision of the dictionary was 71% when tested
with natural language entries from users that weren
volved in the development of the dictionary, whishnot
bad compared to other non-English onomasiologiéed d
tionaries such as the one of El-Kahlattal (2004) which
has a precision of 66% in similar tests. Howeverast op-
portunity to improve exists.
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2.3 A new improvement proposal

After the experience of the sexuality dictionatywas con-
cluded that the use of paradigms is not enoughyt@nd
cover all the ways in which a person can describergzept.
It was clear that there is a need to obtain mansendiffer-
ent definitions in order to have a wide varietyegpressions
and ideas for every concept.

But increasing the number of definitions will akemd to
increase the number of options from which the diciry
will have to choose, which is why there is alsoegd for
organizing the definitions and terms into some sbrtate-
gories that will facilitate the selection of theriet terms.

The main problem then is to find a way to obtailarge
number of definitions for the terms and classifgrth This
should be done in an automatized way, because img dto
manually will take too long and imply high resoureage.

3 ECODE

Pragmatic pattern as context modifier: “Desde el punto
de vista de la sexologia” (From a sexology point of
view)

In order to automatically detect the features angonents
of a definitional context, Alarcémt al (2007) propose fif-
teen definitional verbal patterns divided into slen@and
compound ones (see Table 1).

Compound verbal
definitional patterns

Simple verbal definitional
patterns

e concebir (to conceive) ¢ consistir de (to consist of)

« definir (to define)

consistir en (to consist in)

» entender (to understand) ¢ constar de (to comprise)

« identificar (to identify) denominar también (also denominated)

« significar (to signify) * llamar también (also called)

servir para (to serve for)

ECODE is a program that was developed in the Lan-

guage Engineering Group with the objective of awtioal-
ly detecting definitional contexts from specializéexts
(Alarcén, et al 2008).

According to Alarcéngt al (2007), a definitional context
is a textual fragment in which the definition oftexm oc-
curs. It is structured by a term and its definitibnth being
connected typographically by means of syntacticypo-
graphic patterns.

These patterns in Spanish can be punctuation msukh,
as comas, colons and parenthesis; verbsdémir (to de-
fine) orsignificar (to mean); discourse markers similaeto
otras palabras(in other words),0 sea(that is); and even
pragmatic patterns liken este conext(in this context) or
en términos generaldm general terms). For example:

Desde el punto de vista de la sexologia, se puefieird
una relacién sexual como el acto en el que dosqrars
mantienen contacto fisico con el objeto de dargéibir

placer sexual, o con fines reproductivos.

(From a sexology point of view, a sexual intercowrae
be defined as the act in which two people haveighlys
contact with the objective of giving and/or gettisgxual
pleasure or with reproductive purpo3es

The following features can be obtained from thiaraple:

Term: “relacion sexual” $exual intercourse

usar como (to use as)

usar para (to use for)

utilizar como (to utilise as)

« utilizar para (to Lilise for)

Tablel. Definitional verbal patterns used by ECODE

The program processes the specialized texts anghssa
for definitional contexts. However, not every vdrhafini-
tional pattern that is found truly corresponds tefinition.
There are some other expressions that use the satteens
with objectives other than give a definition. Fbistreason,
Alarcén et al (2006) analyzed the use of theseepaitin
non-definitional contexts and found some sequenufes
words that are often used near a definitional Vgvhtiern.

Those sequences were found in some specific positio
For instance, some negation words lil@(not) ortampoco
(either) were found in the first position before ajter the
definitional verbal pattern; also adverbs ltam (so) as well
as sequences likeo mas deg(not more than) were found
between the definitional verb and the nexusno (like);
finally, syntactic sequences like adjective + vesdre found
in the first position after the definitional verb.

Once the system has eliminated non-definitional- con
texts, it proceeds to identify the features thatmfahe defi-
nitions. For this, it uses a decision tree basedegnlar ex-
pressions which allows the system to identify aag the
position of every feature. These regular expressire:

Definition: “acto en el que dos personas mantienen contacto

fisico con el objeto de dar y/o recibir placer sExo

Term = BORDER (Determinant) + Noun + Adjective.

con fines reproductivos(act in which two people have {0,2} .*x BORDER

physical contact with the objective of giving and/o

getting sexual pleasure, or with reproductive pag).
Connecting verbal pattern: “se puede definir [...] como”
(can be defined as).

Pragmatic Pattern = BORDER (sign) (Preposition |
Adverb) .* (sign) BORDER

Definition = BORDER Determinant + Noun .*
BORDER
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The whole process of definitional contexts detectis
shortened in the following diagram.

Module 1 Tagged Module 2
Extraction of verbal text » Filter of non-relevant
pattern’s occurrences (XML) contexts
|
Final Output
Module 3 Definitional contexts
Identification of with identified terms,
constitutive elements definitions and
pragmatic patterns

Fig. 4. ECODE architecture (taken from Alarcén, 2006)

4 DESCRIBE

ECODE was originally developed as a definitiongaotor
from specialized texts. However, the same defindlover-
bal patterns that are used in formal documentslaeused
in informal ones.

With this in mind, the Language Engineering Gro@s h

been working on the development of DESCRIBE, an ex-

tended scope of ECODE which extracts definitioramfr
texts written in colloquial language.

This new adaptation consists on a module that aatiem
cally extracts search results from the Internetualopartic-
ular term, and then retrieves the contents of teb pages
that match that search and analyses them lookingndav
definitions.

This tool removes all definitions that are repeataaid
looks not only in formal websites, but also in ogerums,
personal webpages, blogs and chats, which proddesh
variety of definitions.

In the end, DESCRIBE retrieves a list of definitioan-
didates that still have to be depurated, since sofnihe
candidates might not really be definitions.

5 DEFINITION CLASSIFICATION

In order to give the dictionary search engine asofbature
to help the correct identification and ranking afitput
terms, it has been considered classifying the diefits to
match not only the words and the order in whichythp-
pear, but also the type of definition given by tiser and the
ones in the knowledge base.

There are four kinds of definitions based on théstar
telic definitional model: analytic, extensional, nepymic
and functional (Sierra 2008). According to the Liag-inks
Libray, the first one refers to “a description betrange of
reference of a lexical unit” that allows readergligtinguish
the term from similar words; the second kind retershose
definitions that list the objects that fall undbetdefinition

or its parts; the third kind uses synonyms or gerterms to
describe the term; and finally, the fourth kinddeffinitions
describes the term by providing its uses.

In order to automatically provide a category focteaef-
inition obtained through DESCRIBE, the verbal patse
have been divided accordingly to the kind of déiom in
which they usually appear.

Verbal
definitional patterns

Definition type

concebir (to conceive)

definir (to define)

Analytic entender (to understand)

identificar (to identify)

significar (to signify)

consistir de (to consist of)

Extensional

consistir en (to consist in)

constar de (to comprise)

) » denominar también (also denominated)
Synonymic

llamar también (also called)

servir para (to serve for)

» usar como (to use as)

Functional usar para (to use for)

utilizar como (to utilise as)

« utilizar para (to utilise for)

Table2. Definition types and their definitional verbal pat
terns

This definition classification is the first steptime ontol-
ogy creation since, for instance, analytical défimis allow
us to obtain hyponym and hypernym relations, wiiden
extensional definitions meronymy and holonymy iielzsd
can be recovered (Solet al, 2008).

6 DEFINITION CANDIDATES’ DEPURATION
SYSTEM

As most systems in Natural
DESCRIBE is not perfect and sometimes the definitan-
didates turn out to be wrong, or the definition htige mis-
placed in a particular category.

The Language Engineering group has developed ddool
help the manual revision of the definition candegatvalidi-
ty and their categorization correctness. This fwelsents a
series of definition candidates to dictionary depelrs. Eve-
ry candidate shown to the user has also the cateigor
which DESCRIBE placed it.

Language Processing,
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The system allows the developers to easily accept-o
ject a candidate as a definition and it also alldlaam to
change the category into which the definition wegioally
placed.

This system helps in the task of polishing the rdgéfins
that will be part of the knowledge base of theidizary, but
it also keeps a record of the definition candidabed have
been rejected. This record is intended to be used@rpus
that will serve as training data for a machine neay sys-
tem that will be used to improve the precision G@DE
and, in consequence, of DESCRIBE itself.

Accept Type Definitional Context ("transvestism™)
@ Analytic . . . .
. The transvestism is the main subject
Extensional . - .-
11 E—— of the intrigue, but it is also present
unctional i, his previous novel.
Synonymic
@C\nalytic The transvestism is the desire of a

Extensional certain group of men to dress like
women or of a group of women to

dress like men.

Functional
Synonymic

@ Analytic
13 Extensional The transvestism is the consequence
Functional

of consumption.
Synonymic

Fig. 5. Example of the use of the Definition Candidates’
Depuration System.

CONCLUSIONS

The definitions included in the knowledge base mécsal-
ized onomasiological dictionaries must cover bathmfal
and informal concepts, and they also must covemasy
forms of expressing them as possible in order twcyme
more accurate solutions for its users.

It is also convenient to classify the definitions the
knowledge base and the ones given by the userdingaio
their type, so as to provide the search engine mithe fea-
tures to compare and match the user definition$ g
own, hence improving its precision. Definition ddiation
is the first step in the creation of ontologies.

In this paper we presented a methodology to auioaiat
ly obtain definition candidates to fill the knowbg base of
onomasiological dictionaries and also classify ¢hdsfini-
tions according to the Aristotelic definitional mad The
source of these definitions is the Internet, wrattbws us to
a very wide variety of speakers and, for that reasaaneans
of expressing concepts. This methodology has besal u
and tested in the creation of onomasiological diwries of
Sexuality and Linguistics, among others, and caapgmied
to other subject areas, such as Biomedicine, Epalegy,
Veterinary, Laws, etc..

We also presented a tool which will make possibke t
creation of a corpus with both good and bad dédinitan-

didates marked as such. The purpose of creatisgctiipus
is to obtain training data for a machine learniggtesm di-
rected to improve the automatic detection of daéinal
contexts.
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