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Abstract
Most authors agree that adjective semantic analysis and rep-
resentation is far from being a trivial issue. Since the seman-
tic organisation of adjectives seems to be unlike that of nouns
and verbs, as noted by Fellbaum et al (1993) and Miller
(1998), this paper focuses on the encoding of adjectives in
wordnets. We discuss the strategies used in WordNet.PT. Our
proposal aims at mirroring adjectives definitional features in
the database, allowing adjective classes to emerge from the
relations expressed in the network. In order to do so, we use
some of the semantic relations introduced in the Princeton
WordNet, but we also propose some new pointers.1

1 Introduction
Adjectives, perhaps more than any other part-of-speech,
show a non trivial semantic behaviour, namely in what con-
cerns sense change depending on the linguistic context.
Therefore, adjective semantic analysis and representation is
far from being a trivial issue. Fellbaum et al (1993) and
Miller (1998) state that the semantic organisation of adjec-
tives in the Princeton WordNet (Miller (1990); Fellbaum
(1998)) is unlike that of nouns and verbs, as these modifiers
do not show a hierarchical organisation in WordNet.

Encoding adjectives in wordnets is the main issue dis-
cussed in this paper. We present the strategies put at work
in WordNet.PT in order to mirror, in the database, adjectives
main features, namely those that are on the basis of the def-
inition of adjective classes. We will show that it is possible
to make these classes emerge from the relations expressed
in the network without having to encode them artificially by
listing adjectives in separate files, as it is done in the Prince-
ton WordNet. In order to do so we use some of the semantic
relations introduced in the Princeton WordNet, but we also
propose some new pointers. In section 1 we briefly describe
some of the main adjective classes. Section 2 discusses the
way adjectives have been encoded in wordnets, in particu-
lar in the Princeton WordNet and in Germanet, and section 3
presents our proposal for adjective encoding in WordNet.PT.

2 Adjective Classifications
There are several possible classifications of adjectives - se-
mantic based classifications, syntactic based classifications,

1This research was supported by Fundação para a Ciência e a Tecnologia
(grant SFRH/BD/8524/2002).

classifications regarding the relation holding between the ad-
jective and the modified noun, and so on. Nonetheless, as our
work on this issue progresses, it has become clear that only a
combination of syntactic and semantic criteria can offer in-
teresting insights concerning adjective linguistic behaviour.
In fact, the main interest of making classifications is to iden-
tify relevant common features, characterising lexical items.
In this section we will make a brief description of the adjec-
tive classifications we consider relevant for the sake of our
work.

Regarding the way adjectives relate to the noun they mod-
ify, we consider two classes: property ascribing adjectives
(in (1)), which add a new restriction to the properties the
modified nominal introduces; and reference modifying ad-
jectives (in (2)), which behave like a semantic operator, tak-
ing the reference of the modified nominal as its argument2.
(1) o livro azul

‘the blue book’
(2) o diamante falso

‘the fake diamond’
While property ascribing adjectives, such asazul (blue),

attribute properties to the modified nouns, reference modify-
ing adjectives likefalso(fake) show how a concept applies to
a particular object, i.e. these adjectives do not deal with real
objects nor with referential objects, they deal with concepts.

We will focus on property ascribing adjectives, since
reference modifying adjectives constitute a closed class of
a relatively small number of adjectives with very particular
properties, which makes them somewhat close to semantic
operators.

Demonte (1999) proposes a classification of property as-
cribing adjectives based on their intrinsic meaning. This
classification combines syntactic and semantic criteria to de-
termine which adjectives belong to which class. Two sub-
classes are considered: descriptive adjectives and relational
adjectives. Each of these classes displays specific semantic
and syntactic properties. Below we briefly present the dis-
tinguishing properties of these two adjective classes relevant
for Portuguese.

2This distinction betweenproperty ascribing adjectivesand reference
modifying adjectivesis basically equivalent to the one used in the SIM-
PLE project (extensionalvs. intensional adjectives, following Chierchia &
McConnel-Ginet (1990)) to address the semantics of adjectives. This dis-
tinction is also included in the EAGLES recommendations for a semantic
typology of adjectives.
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In Portuguese, descriptive adjectives can occur both in
attributive and predicative contexts, while relational adjec-
tives occur almost exclusively in attributive contexts3. Both
prenominal and postnominal positions are possible for de-
scriptive adjectives in attributive contexts. Relational ad-
jectives, on the contrary, can only occur in postnominal
position, as shown in the examples below, adapted from
Casteleiro (1981). Finally, descriptive adjectives are grad-
able, i.e. they can co-occur with degree adverbs, which is
not the case for relational adjectives.
(3) a. Adoro as paisagens calmas.

‘I love the landscapes calm’
b. Adoro as calmas paisagens.
‘I love the calm landscapes’
c. Adoro as paisagens muito calmas.
‘I love the landscapes very calm’
d. Adoro as paisagens que são calmas. (As
paisagens são calmas.)
‘I love the landscapes which are calm’ (‘the
landscapes are calm’)

(4) a. Adoro as casas rurais.
‘I love the houses rural’
b. *Adoro as rurais casas.
‘I love the rural houses’
c. *Adoro as casas muito rurais.
‘I love the houses very rural’
d. ?*Adoro as casas que são rurais. (*As
casas são rurais.)
‘I love the houses which are rural’ (‘the
houses are rural’)
As the criteria presented above are not always sufficient

to make a clear-cut distinction between relational and de-
scriptive adjectives, Demonte (1999) proposes some addi-
tional criteria in order to determine which adjectives belong
to each of these classes in a more accurate way: their occur-
rence in comparative structures, and the formation of polar-
ity systems.
(5) a. O sabor desta laranja é mais doce do que o

daquela.
‘this orange taste is sweeter than that one’s’
b. o rapaz alto / o rapaz baixo
‘the tall boy / the short boy’

(6) a. *Este sabor é mais mineral do que aquele.
‘this taste is more mineral than that one’
b. o sabor mineral / *o sabor amineral
‘the mineral taste / the amineral taste’
But most of all, and besides all the syntactical contrasts

presented above, there is a clear contrast in the way these two
adjective classes relate to the noun they modify. Descriptive
adjectives, on the one hand, ascribe a single property, setting
a value for an attribute. Relational adjectives, on the other
hand, introduce a set of properties.

3As shown in (4), predicative contexts with relational adjectives are gen-
erally ruled out. Nonetheless, some specific contexts, like contrastive con-
texts, for instance, seem to license predicative uses of relational adjectives :

(I) As próximas eleições são autárquicas, não são presidenciais.
‘next election will be autarchic, not presidential’

(7) o prédio alto
‘the high building’

(8) a indústria alimentar
‘the alimentary industry’
Looking at (7) and (8), we see that, whilealto (high)

sets the value of theheight attribute ofprédio (building)
to high, alimentar (alimentary) does not ascribe a single
property, but a set of properties toindústria (industry).
Moreover, this set of properties corresponds to the main
features describing another noun,alimento (food) in the
example above. In fact, the way in which properties are
ascribed to the modified nouns in (7) and in (8) are quite
different. Ascribing a singular property usually corresponds
to an incidence relation of this property in the nominal
referent4, while ascribing sets of properties usually entails
more complex and diversified semantic relations. Actually,
relational adjectives establish a link between the modified
noun and other domains which are exterior to them. Let us
look at (9) and (10).
(9) o vestido vermelho

‘the red dress’ (there is an X which is a dress
and which is a red object)
dress(X)∧ red(X)

(10) o cais marítimo
‘the sea quay’ (there is an X which is a quay
and which has a relation R1 with the sea)
quay(X)∧ R1(X,sea)
Ideally, the syntactic and semantic properties we have

been discussing would be encoded in lexical models such as
wordnets. The SIMPLE project also addresses the semantics
of adjectives, identifying a set of features that are relevant for
classifying and describing adjective behaviour. Adjectives
are organised in terms of semantic fields and then associated
with the partially instantiated feature structure correspond-
ing to its class. Nonetheless, as noted by Peters & Peters
(2000), even though similarities exist, "adjectives belonging
to the same semantic class may differ from each other in nu-
merous ways". Thus, the classes proposed in SIMPLE are
not homogeneous.

In the following sections, we will see how adjectives have
been encoded in wordnets, namely in the Princeton WordNet
("the mother of all wordnets", in Fellbaum’s (1998) words)
and in GermaNet (Hamp & Feldweg (1997)), and we will
present the options taken in WordNet.PT.

3 Adjectives in wordnets
In the Princeton WordNet (Miller (1990); Fellbaum (1998)),
descriptive and relational adjectives are distinguished, first
of all, by being encoded in separate files, and second, by the
relations holding between synsets.

4Some cognitive semanticists like Gardenförs, on the basis of the anal-
ysis of expressions such asred skinor red wine, would like to deny the
analyticity of expressions likered dress, in (9), as the conjunction of two
predicates, arguing for a refined relational treatment of the propertyred.
Recognising that the problematic data correspond to crystallised expres-
sions, allows us to keep the analyticity hypothesis addressing adjectives like
red.
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The semantic organisation of descriptive adjectives is en-
tirely different from that of nouns and verbs. Descriptive
adjectives are organised in clusters of synsets, each clus-
ter being associated by semantic similarity to a focal adjec-
tive which is linked with a contrasting cluster through an
antonymy relation. Therefore, antonymy is the basic seman-
tic relation used in the Princeton WordNet to encode descrip-
tive adjectives. This is motivated if we recognise that these
adjectives function regards the expression of attributes, and
that an important number of attributes are bipolar. Besides,
this cluster organisation of adjectives seems to mirror psy-
chological principles (Miller (1998)).

Nothing like the hierarchies of hyponymic (in the seman-
tic organisation of nouns in WordNet) and troponymic rela-
tions (in the semantic organisation of verbs) is available for
adjectives. Even if, as the example in Fig. 1 shows, it is pos-
sible to find some small local hierarchies, the hyperonymy/
hyponymy pointer is far from being the crucial semantic re-
lation in the organisation of adjectives in relational lexical
databases such as wordnets.
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Fig. 1 – Hyponymy relations of the synset 

{aquático[aquatic]}: local hierarchical organisation 
of adjectival synsets 
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Figure 1: Hyponymy relations of the synset
{aquático[aquatic]}: local hierarchical organisation of adjec-
tival synsets

In GermaNet, Hamp & Feldweg (1997) discuss this or-
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maNet authors claim to derive more structural information
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to eliminate what they consider to be the ‘rather fuzzy con-
cept of indirect antonyms’.

Even though the concept of indirect antonymy is not
completely clear, it is not obvious to us why this fact should
entail that adjectives must show a hierarchical organisation
instead, as claimed by the authors of GermaNet. Further
below we will discuss the options made in WordNet.PT in
order to encode descriptive adjectives.

Relational adjectives, on the other hand, do not have
antonyms. Therefore, they cannot be organised in opposite
clusters. As pointed out by Levi (1978), the intrinsic mean-
ing of these adjectives is something along the following
lines: ‘of, relating/pertaining to, associated with’ some noun.
The way these adjectives are encoded in the Princeton Word-

Net mirrors this as it links relational adjectives to the nouns
they relate to.

In GermaNet a distinct treatment of relational and descrip-
tive adjectives is abandoned, as the distinction between these
two classes is considered to be ‘not at all clear’. Nonetheless,
the Princeton WordNet strategy for distinguishing between
different adjective classes is maintained: listing lexical items
in different files5.

As we have pointed out in the previous section, even if the
distinction between these two classes is not always clear-cut,
testing adjectives against the set of syntactic and semantic
criteria presented in section 1 allows us to distinguish de-
scriptive from relational adjectives. In WordNet.PT we con-
sider that this distinction can be mirrored in the database
via the semantic relations expressed in the network, adjec-
tive listing in different files not being therefore necessary.
Such an approach has the advantage of coping with adjec-
tive representation in a lexical semantic database without us-
ing strategies external to the lexical model, such asa priori
semantic classes or separate files corresponding to different
classes. We will argue for this option in the following sec-
tions.

4 Encoding adjectives in WordNet.PT
WordNet.PT (Marrafa (2001); Marrafa (2002)) is a lexical
conceptual database for European Portuguese, developed in
the general approach of EuroWordNet (Vossen (1998)). In
this section we will present and discuss the options made in
WordNet.PT with regard to the encoding of adjectives in the
database.

4.1 Structuring relations

Following Demonte (1999), we have distinguished descrip-
tive from relational adjectives, showing that they differ in
terms of their intrinsic meaning, as well as with regard to
their syntactic and semantic behaviour. In this section we
will present our approach to reflect these adjectives main
properties in WordNet.PT.

In WordNet.PT, all adjectives are encoded in the same
file and the classification of adjectives emerges from the
relations encoded in the network.

As shown above, descriptive adjectives typically intro-
duce an incidence relation of a single property in the nominal
referent. Put somewhat simplistically, descriptive adjectives
ascribe a value of an attribute to a noun. In WordNet.PT we
introduce a new pointer linking each descriptive adjective to
the attribute it modifies. This pointer links nouns to adjec-
tives as follows:
(11) a. altocaracteriza quanto aaltura

‘tall characterises with regard toheight’
b. alturaé caracterizável poralto
‘heightcan be characterised bytall’

5GermaNet classifies the adjectives into 15 semantic classes, fol-
lowing the classes proposed by Hundsnurscher and Splett (1982), with
some minor changes: perceptional, spatial, temporality-related, motion-
related, material-related, weather-related, body-related, mood-related,
spirit-related, behaviour-related, social-related, quantity-related, relational
and general adjectives. One special class is added for pertainyms.
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This semantic relation is very close to theis a value
of /attributespointer used in the Princeton WordNet. In order
to make it more straightforward to the common user, we
changed this relation label in WordNet.PT. Just asalto
(tall), in the example above, an adjective such aselevado
(high) orbaixo(short), will also be linked toaltura (height).
Thus, instead of linking adjectives amongst themselves by a
similarity relation, we argue that it is more informative and
intuitive to link all adjectives modifying the same attribute to
the lexicalisation of this attribute. In this way, without having
to encode it directly – and somewhat artificially – in the
network, we obtain the cluster effect, Fellbaum et al (1993)
and Miller (1998) argue to be the basis of the organisation of
adjectives.
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Fig. 3 – Conceptual opposition between curto (short) 
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In this case we have the antonym paircurto (short)
/ comprido (long), both linked to the nouncomprimento
(length) via thecharacterises with regard torelation. Also,
comprido(long) belongs to the same synset aslongo(long),

i.e. they are synonyms. The expression of these relations
entails thatlongo (long) is a conceptual opposite ofcurto
(short), but it is not its antonym.

Also, we do not use theindirect antonymyrelation in
WordNet.PT. In fact, as we pointed out in section 2, the
concept of indirect antonymyis not very clear. Besides,
it is used in the Princeton WordNet to define adjective
clusters, whereas in WordNet.PT we can cope without this
relation, as we obtain the cluster effect via theantonymy
and thecharacterises with regard to/can be characterised
by relations. This strategy is, in fact, more intuitive and
descriptively adequate, since many attributes are not bipolar,
but can take many values along a continuum.

At the beginning of this section we stated that in Word-
Net.PT all adjectives were encoded in the same file. On the
basis of such an option is the observation that the distinc-
tion between descriptive adjectives and relational adjectives
is such an important and obvious one that the way it is en-
coded in lexical models such as wordnets should allow these
classes to emerge. Moreover, and since not all adjectives be-
have exactly in the same way with regard to the criteria pre-
sented in section 1, it is more adequate to keep it a continuum
than to encode them statically in different files.

As mentioned above, relational adjectives ascribe sets of
properties to the noun they modify. Being property ascribing
adjectives, along with descriptive adjectives, relational ad-
jectives usually entail more complex and diversified seman-
tic relations between the set of properties they introduce and
the modified noun than descriptive adjectives. In fact, rela-
tional adjectives establish a link between the modified noun
and a domain exterior to it, as the intrinsic meaning of these
adjectives generally points to the denotation of a noun. In
WordNet.PT, as in the Princeton WordNet, we will encode
this relation through theis related topointer.
(12) a. aquáticoestá relacionado comágua

‘aquaticis related towater’
b. águaestá relacionado comaquático
‘water is related toaquatic’
Being, to some extent, ‘pointers’ to an exterior domain,

typically lexicalised by a noun, relational adjectives usually
do not have antonyms. Nonetheless, these adjectives some-
times have semantic opposites, expressed in the database via
thenear-antonymyrelation. This relation should not be con-
fused with theindirect antonymyrelation used in the Prince-
ton WordNet, as we use it to encode different phenomena in
the database6.
(13) terrestreé quasi-antónimo deaquáticoand

aquáticoé quasi-antónimo deterrestre
‘terrestrialis near_antonym ofaquaticand
aquaticis near-antonym ofterrestrial’
Thus, descriptive adjectives in WordNet.PT are encoded

via antonymyandcharacterises with regard to/can be char-

6Ongoing research is being developed regarding this semantic relation.
Preliminary results seem to indicate a dependency between human perspec-
tive and lexical opposition, as speakers oppose, for instance,terrestre(ter-
restrial) toaquático(aquatic) andaéreo(aerial), on the one hand, but do not
opposeaquático(aquatic) toaéreo(aerial), on the other.
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acterised byrelations, while relational adjectives are linked
in the database through theis related topointer. These se-
mantic relations allow us to encode the basic characteristics
of these adjectives in the database, on the one hand, and,
on the other, as they mirror the distinctive and contrastive
linguistic behaviour of these adjective classes, they make
it possible for us to cope with the distinction between de-
scriptive and relational adjectives without having to decide
beforehand to which class each adjective belongs. Rather,
membership to these classes emerges from the relations ex-
pressed in the database.

4.2 Additional relations

In the previous section, we have introduced the basic struc-
turing relations used in WordNet.PT to encode adjectives.
We will now discuss some additional semantic relations. In
WordNet.PT, we have introduced a new pointer which al-
lows us to encode typical and salient characteristics of nouns
expressed by adjectival synsets. This relation is stated as fol-
lows:

(13)a. carnívoroé característica detubarão
‘carnivorousis a characteristic ofshark’
b. tubarãotem como característicacarnívoro
‘sharkhas as a characteristiccarnivorous’
This relation allows us to encode the most salient – defini-

tional – features, contributing to making the definition of the
sense of each synset clearer and richer. Many would consider
this information to be outside the domain of lexical knowl-
edge. We do not intend to make any strong claims about the
limits of lexical knowledge and meaning here, as this re-
mains an open question in the Lexical Semantics domain.
What we claim is the distinctive role this relation may play
in a lexical database like WordNet.PT. For instance, the pos-
sibility of negating this relation allows us to encode contrast-
ing definitional features of certain nouns in the database, as
shown, for instance in Fig. 4.

This relation allows us to encode the most 
salient – definitional – features, contributing to 
making the definition of the sense of each synset 
clearer and richer. Many would consider this 
information to be outside the domain of lexical 
knowledge. We do not intend to make any 
strong claims about the limits of lexical 
knowledge and meaning here, as this remains an 
open question in the Lexical Semantics domain. 
What we claim is the distinctive role this 
relation may play in a lexical database like 
WordNet.PT. For instance, the possibility of 
negating this relation allows us to encode 
contrasting definitional features of certain nouns 
in the database, as shown, for instance in fig. 4.  
 
 
 
 
 
 
 
 

 
Fig. 4 – is a characteristic of relation around the 

synset {carnívoro[carnivorous]}: representation in 
WordNet.PT 

 
In fact, what is prototypical of tubarão (shark) is 
that it is carnívoro (carnivorous), nonetheless, a 
hyponym of tubarão (shark) such as tubarão 
baleia (whale shark) has as one of its distinctive 
features the fact that it is not carnívoro 
(carnivorous), as this fact differentiates it from 
its sisters. Being able to express this in the 
database is therefore interesting, not only 
because it meets speakers’  intuitions, but also 
because it can constitutes crucial information for 
many wordnet-based applications, namely all 
those using inference systems.  
 
As mentioned in section 2, in GermaNet, 
adjectives are split up in 15 semantic classes, 
generally corresponding to the semantic 
domains adjectives apply to. The relation we 
have just presented also makes it possible to 
deduce semantic domains from the database, 
without having to determine them a priori. In 
fact, if for instance we analyse the is a 
characteristic of links of an adjective like 
carnívoro (carnivorous), we verify that it 

typically modifies living things. Therefore, if 
synsets are encoded in this fine-grained way, it 
will be possible to deduce the typical semantic 
domains of application of adjectives. A study on 
the classes and semantic domains emerging from 
the relations expressed in the database is still 
exploratory. Future work should include an 
extraction of these classes and a comparative 
study of the results with the classes defined both 
in the SIMPLE project and by Hundsnurscher & 
Splett (1982). 

3.3 Statistics 
Since the linguistic resources available for 
Portuguese are not suitable enough for 
automatically building a wordnet, WordNet.PT 
has been developed mainly on the basis of 
manual work. The first phase of the project 
(1999-2003), encoded a selection of semantic 
domains covering concepts with high 
productivity in daily life communication, mostly 
nouns. In mid 2004 a new phase of the project 
started, aiming at an integrated increment of the 
database, concerning several new semantic 
domains and all the main POS, including 
adjectives6. 
 
Table 1 presents the number of adjectives, as 
well as the total number of entries, encoded in 
the last version of WordNet.PT. 
 

 adjectives total 
number of synsets 1034 12630 
number of variants 1260 15438 

 
Table 1 – Statistics on the last version of 

WordNet.PT 

Final remarks 
We have shown how adjectives have been 
encoded in WordNet.PT and how the strategies 
used allow us to deduce adjective classes from 
the relations expressed in the network. To 
encode adjectives in WordNet.PT, we use some 
of the semantic relations introduced in the 
Princeton WordNet, but we also propose some 
new pointers.  
 
                                                           
6 For more detailed information on the present status 
of the WordNet.PT project, see Marrafa et al (2005). 
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X 

Figure 4: is a characteristic of relation around the synset
{carnívoro[carnivorous]}: representation in WordNet.PT

In fact, what is prototypical oftubarão (shark) is that
it is carnívoro (carnivorous), nonetheless, a hyponym of
tubarão (shark) such astubarão baleia(whale shark) has
as one of its distinctive features the fact that it is not
carnívoro(carnivorous), as this fact differentiates it from its
sisters. Being able to express this in the database is therefore
interesting, not only because it meets speakers’ intuitions,

but also because it can constitutes crucial information for
many wordnet-based applications, namely all those using
inference systems.

As mentioned in section 2, in GermaNet, adjectives are
split up in 15 semantic classes, generally corresponding
to the semantic domains adjectives apply to. The relation
we have just presented also makes it possible to deduce
semantic domains from the database, without having to
determine thema priori. In fact, if for instance we analyse
the is a characteristic oflinks of an adjective likecarnívoro
(carnivorous), we verify that it typically modifies living
things. Therefore, if synsets are encoded in this fine-grained
way, it will be possible to deduce the typical semantic
domains of application of adjectives. A study on the classes
and semantic domains emerging from the relations expressed
in the database is still exploratory. Future work should
include an extraction of these classes and a comparative
study of the results with the classes defined both in the
SIMPLE project and by Hundsnurscher & Splett (1982).

4.3 Statistics

Since the linguistic resources available for Portuguese are
not suitable enough for automatically building a wordnet,
WordNet.PT has been developed mainly on the basis of man-
ual work. The first phase of the project (1999-2003), en-
coded a selection of semantic domains covering concepts
with high productivity in daily life communication, mostly
nouns. In mid 2004 a new phase of the project started, aim-
ing at an integrated increment of the database, concerning
several new semantic domains and all the main POS, includ-
ing adjectives7.

Table 1 presents the number of adjectives, as well as
the total number of entries, encoded in the last version of
WordNet.PT.

Table 1: Statistics on the last version of WordNet.PT
adjectives total

number of synsets 1034 12630
number of variants 1260 15438

Final remarks
We have shown how adjectives have been encoded in Word-
Net.PT and how the strategies used allow us to deduce ad-
jective classes from the relations expressed in the network.
To encode adjectives in WordNet.PT, we use some of the se-
mantic relations introduced in the Princeton WordNet, but
we also propose some new pointers.

Our approach differs from the Princeton WordNet in that
we do not distinguish between different adjective classes by
encoding them in different files; we do not use the indirect
antonymy relation of the Princeton WordNet, basing the
cluster organisation of adjectives in WordNet.PT on a set of
relations; and artificial antonyms are not introduced in the
database.

7For more detailed information on the present status of the WordNet.PT
project, see Marrafa et al (2005).
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