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Description and Classification of Nominal Predicates with the Support Verb
Fazer (Make/Do) in Brazilian Portuguese

Claudia Dias de Barros', Oto Araiijo Vale', Jorge Baptista’
'Universidade Federal de Sdo Carlos - UFSCar, *Universidade do Algarve - UAlg

Abstract: This paper presents the study of description and classification of nominal predicates
with the support verb fazer (make/do) in Brazilian Portuguese, under the perspective of Lexicon-
Grammar Theory. We have established 30 formal properties (structural, distributional and
transformational) in order to describe the nominal predicates, which were classified into 13
classes, according to arguments number and distribution and the possibility of symmetry.
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1. Introduction

Since the 70’s many authors have studied the nominal predicates under the perspective of Lexicon-
Grammar (GROSS 1975), in many languages, like French (GRoSS 1975, 1981), (GROSS 1989) (GIRY-
SCHNEIDER 1978, 1987) and European Portuguese (EP) (RANCHHOD 1990), (BAPTISTA 2005),
(CHACOTO 2005).

Nominal predicates are composed by a support verb (SV), like dar (give), estar (to be), fazer
(make/do), ter (have), ser de (to be of), etc., and a predicative noun (Npred), which is the predicator in a
sentence and has arguments. The SV only provides to the Npred, through inflection, the aspect, mood
and tense information. The main semantic content is provided by the noun, as shown in:

(1)  Zédeu um beijo em Ana
(Zé gave a kiss to Ann)’
(2)  Zé estd em pdnico
(Zé is in a panic)
(B) Zéfez um elogio a Ana
(Zé made a compliment to Ann)
(4)  Zé tem um comportamento estranho
(Zé has a strange behavior)
(5)  Zé é de uma grande coragem
(Zé is very brave)

The correct identification of the predicator and the arguments of a sentence is important to the task of
Semantic Role Labeling (SRL) (GILDEA and JURAFSKY 2002), because only with this identification the
correct labels can be attributed (BARROS and VALE 2012), as is shown in (6):

(6) Zé agente fazsy cole¢donpred de seloStema
(Zé agent makessy a stamprpeme collectionypreq)

Besides EP and French, there are some researches studying nominal predicates in Brazilian
Portuguese (BP) (RASSI ef al. 2012) under the perspective of the Lexicon-Grammar (GROSS 1975) as
well. These researches study nominal predicates with the SV dar (give) and ter (have).

In this context, this paper describes the research about the nominal predicates with the SV fazer
(make/do) in BP. This study is composed by approximately 2,400 predicative nouns, which were
extracted from two sources: the study of Chacoto (2005) about predicative nouns with the SV fazer
(make/do) of European Portuguese (EP), and the corpus PLN.Br (BRUCKSCHEN et al., 2008), through the
corpus processor Unitex (PAUMIER 2002).

This paper structure is: section 2 presents the main features of nominal predicates with the SV fazer
(make/do), including their description and classification; section 3 shows the data implementation
proposal and section 4 presents the conclusion.

* Financially supported by Capes/Brazil.
' The English translations are just approximate from Brazilian Portuguese.



2. Nominal Predicates with fazer (make/do)

The study described in this paper has analyzed approximately 2,400 nominal predicates with the SV
fazer (make/do) in BP. The predicate nouns were extracted from Chacoto (2005) and from the corpus
PLN.Br (BRUCKSCHEN et al. 2008), through the corpus processor Unitex (PAUMIER 2002).

Chacoto (2005) has analyzed approximately 3,000 nominal predicates with the SV fazer (make/do)
in EP. We have filtered the nouns, which could also integrate the list of BP nominal predicates. In order
to do this, we took into consideration three points: i) introspection, through the native speaker
knowledge; ii) a corpus search; iii) the search on Web via Google and WebCorp (RENOUF 2007)°. After
this filter, we attested 2,112 Npred in BP.

The corpus PLN.Br (BRUCKSCHEN et al. 2008) was also a source to extract some Npred. This corpus
is composed by 103,080 texts from Folha de Sdo Paulo newspaper from 1994 to 2005 with 29,014,089
tokens. We have extracted 262 Npred from the years 2003 and 2004. Therefore, the research described
in this paper has analyzed approximately 2,400 nominal predicates.

The analysis were made under the perspective of Lexicon-Grammar (GROSS 1975), which proposes
an exhaustive and as complete as possible linguistic description. The data must be inserted in a binary
table with the lexical entries in the rows and the formal properties in the columns, as in Table 1:

) z[z[z[z[® z[z[z]z]o [ z[z[z[p[e[z[e[o[o]olo [z IFIE]

A A A R A R R HL

A O YA R L A E X M A AR R EAEE 4HH

5 HEH 3lE|B]5 3(E g5 |¥ |2 118158 & 8|5

S 3|" 3 B 3" & z|© o L

z g ¥
g E
Npred
acdo militar F2HH + 3 favorde, |+ |- + + + 4+ |- + |- |0 exército fez uma agdo militar contra o inimigo
ativagio F2HNH |+ de -+ |- + + |+ |- |- |- [|+ativar(32TA) |- |- [Zé fez aativacdo do cartdo de crédito
atuagio F1H + - R + + |- |- ¢ |- [+ |+atuar(31H) - |- |2é fez uma atuacdo brilhante na pega
atualizagio F2ENH [+ de + + + |- |- |+ [+atualizar (32R) |- |- |Zé fez a atualizacdo dos dados
abastecimento F3 4 de + com + + + |- |- |- [+abastecer (32C) |- |- |Zé fez o abastecimento do carro com dlcool
|abate F2HNH [+ de + - + + |- |- |- [+abater(32C) [+ 2¢ fez 0 abate do animal
i 3 + de + em + + - |- ¢ |- |- |+abater(14) + 26 fez um abati de R$25,00 na conta

abdicagdo FZENH [+ de + - + + |+ - |+abdicar(34) |- |- |Oreifez abdicagéo do trono
abertura F2ENH [+ de + + -+ 4+ |+ abrir (32€) - |- |2é fez a abertura da porta
abertura formal F2HNH [+ de + + + + |+ abrir - |- |2éfez aabertura formal do evento
abertura solene F2HNH [+ -__|de + + + + |+ abrir - |- |Zé fez a abertura solene do evento
aboligdo F2HNH [+ - |de + + + |- + |+ abolir - |- |ARainha fez a aboligdo da escravatura
abordagem F2HNH [+ de + + - -+ + |+abordar (32C) |- |- |Zé fez uma abordagem superficial do tema
aborto F1H + - - + + |+ |+ - |+abortar (31H) |- |- |Anafezum aborto
aborto caseiro F1H + + + |- |+ +abortar (31H) |- |- |Ana fez um aborto caseiro
aborto clandesti F1H + + + + +abortar (31H) |- |- |Anafez um aborto clandesti
aborto seletivo F1H 4 + + 4 +abortar (31H) |- |- |Ana fez um aborto seletivo
aborto terapéutico  |F1H + - - + + + +abortar (31H) |- |- |Ana fez um aborto terapéutico
abreviatura F2HNH [+ de + + + [+ |- |- [+ |+abreviar - |- |2éfez a abreviatura da palavra
absorgdo F2HNH |+ de + + + |+ |- |- |- |+absorver(32C) |- |- |zé fez aabsorgdo da dgua
abstinéncia F2ENH [+ de + + + + |+abster-se (08) |- |- |Zé fez abstinéncia de dlcool
abstracdo F2ENH [+ de + + + 4+ |+abstrair (35R) |- |- |Zé fez abstracdo de seus
acabamento F2HNH [+ em + + o+ |+ - |- + |- |Anafezum nas roupas
ac F2HNH [+ Loc + + - - |+ 4+ |+acampar (35L5) |- |- |Zéfezum no campo
acareagio F3 + deentre |+ [- |- |- |- Jom [+ |- O e L e - |+acarear (3651) |- |- |Apolicia fez a acareagdo de Zé com Ana
ac F25 + [+ |- |- |com - |+ |- - + |+ [+ |+ [+ |- |- |- |+acasalar(35S) |- |- |Oledofezo I com a leoa
aceno F2HH + a + - + + |- |+ + |- [+ [+acenar(33) + 26 fez um aceno a Ana
acerto F2HH |+ com,de |+ [- |- + + + |- |+ [+acertar(3652) |- |- |Zé fez um acerto com Ana
l?certo de contas F2HH + com + + - - + - |+ |- + |- |2é fez um acerto de contas com Ana

Table 1: Example of a Lexicon-Grammar table

3. Formal Properties

We have based the linguistic description of the nominal predicates on 30 formal properties, divided
into three types:
¢ Structural: number of arguments (1, 2, 3 or 4), as shown in examples (7), (8), (9) and (10); type of
prepositions that introduce the complements — a (t0) (11), com (with) (12), de (of) (13), em (in) (14),
and the type of the determiners that introduce the Npred — definite article (Det=:0) (15), indefinite
article followed by a modifier (Det=: um + Modif) (16), empty (Det=:E) (17), possessive pronoun
(Det=:Poss0) (18) and fixed (Det=:FIXO) (19);
(7)  Zé faz karate
(Zé does karate)
(8)  Zé fez um elogio a Ana
(Zé made a compliment to Ann)

? The search on Web using Google was made with the flag “site:.br’ in order to filter the results obtaining only Brazilian
websites.



(9)  Zé fez a comparagdo de Pedro com Jodo
(Zé made a comparison between Peter and John)
(10) Zé fez a trasferéncia do dinheiro do banco A para o banco B
(Zé made the money transference from bank A to bank B)
(11) Zé fez uma homenagem a Ana
(Zé made a tribute to Ann)
(12)  Zé fez uma injustica com Maria
(Zé made an injustice to Mary)
(13) Zé fez a gravagdo de um disco
(Zé recorded an album)
(14)  Ana fez um acabamento no vestido
(Ann did the finish in the dress)
(15) Zé fez a abertura do evento
(Zé opened the event)
(16) Zé fez uma abordagem superficial do tema
(Zé made a theme superficial approach)
(17)  Zé fez adigdo de agucar a receita
(Zé added sugar to the recipe)
(18) Zé fez sua viagem
(Zé made his trip)
(19) Z¢é fez uma adverténcia a Ana
(Zé made a warning to Ann)

* Distributional: the types of the arguments — human nouns (Nhum) (20), non human nouns (Nnhum)
(21), plural nouns (Npl) (22), part-of-the-body nouns (Npc) (23) or a clause (QueF) (24);

(20) Zé faz natacao

(Z¢ swims)
(21) A planta faz fotossintese
(The plant makes photosynthesis)
(22) As pessoas fizeram uma fila
(People made a line)
(23) Zé fez uma contus@o no pé
(Zé made a foot injury)
(24) Zé fez a gentileza de convidar Ana
(Zé was kind to invite Ann)

* Transformational: syntactic changes on standard sentence, but no semantic alterations, as passive
(25a) and (25b), symmetry (26a) and (26b), conversion (27a) and (27b), formation of nominal group
from a relative clause reduction (28a) and (28b) and nominalization (29a) and (29b).

(25a) Z¢é fez a revisdo do carro

(Zé made the car review)
(25b) A revisdo do carro foi feita por Z¢é
(The car revision was made by Zé)
(26a) Z¢ fez um acordo com Ana
(Zé made a deal with Ann)
(26b) Ana fez um acordo com Z¢
(Ann made a deal with Zé)
(27a) Zé fez um elogio a Ana
(Zé made a compliment to Ann)
(27b) Ana recebeu um elogio de Z¢
(Ann received a compliment from Zé)
(28a) Z¢é fez uma aposta com Ana
(Zé made a bet with Ann)
(28b) A aposta de Zé com Ana...
(Zé’s bet with Ann...)
(29a) Zé apresentou seu trabalho publicamente
(Zé presented his work publicly)
(29b) Zé fez a apresentagdo de seu trabalho publicamente
(Zé made his work presentation publicly)

We have marked all the formal properties in the binary table with a ‘+’ if the structure presented the

property and with a ‘-’ in otherwise.



4. Nominal Predicates classification

After the nominal predicates description, as shown in subsection 2.1, we did the classification, taking
into account some syntactic features, as the number of arguments and their distribution and the
possibility of symmetry as well.

We made the first classification based on the number of arguments that the nominal predicates have:

. PB-F1 — predicative nouns with just 1 argument, the subject (NO), as natagdo (swimming), in
(30):
(30) Zé faz natacao

(Z¢ swims)

This class presents 786 predicative nouns and was divided into three subclasses, according to the subject
distribution:
. PB-F1R - the subject (NO) can be a human noun (Nhum) or non human noun (Nnhum), as
barulho (noise), in (31):
(31) (Z¢ + a maquina) faz barulho
(Zé + the machine) makes noise
. PB-F1H - the subject (NO) is a human noun (Nhum), as basquete (basket), as in (32):
(32) Zé faz basquete
(Zé does basket)
. PB-FINH - NO is a non human noun (Nnhum), as fotossintese (photosynthesis), in (33):
(33) A planta faz fotossintese
(The plant does photosynthesis)
i PB-F2 - predicative nouns with two arguments: the subject (NO) and a complement (N1). This
class presents 1,499 predicative nouns, so it has been divided into seven subclasses, according to subject
and complements distribution and the possibility of symmetry.
. PB-F2S —symmetric nouns, as fronteira (border), as in (34):
(34) Portugal faz fronteira com a Espanha
(Portugal makes border with Spain)
. PB-F2Q — NO is a clause (QueF), as falta (lack), as in (35):
(35) Que Z¢ nio tenha vindo fez falta ao time
(The Zé’s absence lack the team)
. PB-F2Q1 — N1 is a clause (QueF), as gentileza (kindness), as in (36):
(36) Z¢ fez a gentileza de receber Ana em sua casa
(Zé was kind to receive Ann in his home)
. PB-F2HH —NO and N1 are human nouns (Nhum), as elogio (compliment), as in (37):
(37) Zé fez um elogio a Ana
(Zé made a compliment to Ann)
. PB-F2HNH - NO is a human noun (Nhum) and the complement is a non human noun (Nnhum),
as diagnostico (diagnosis), as in (38):
(38) O médico fez o diagnoéstico da doenga
(The doctor made the disease diagnosis)
. PB-F2NHNH - NO and N1 are non human noun (Nnhum), as polinizag¢do (pollination), as in
(39):
(39) As abelhas fizeram a polinizagdo das flores
(Bees made the flower pollination)
. PB-F2HR — NO is a human noun (Nhum) and N1 can be a human noun or non human noun
(Nnhum), as protesto (protest), as in (40):
(40)  Os manifestantes fizeram um protesto contra (o president + a guerra)
(The protesters made a protest against the (president +war))
. PB-F3 — predicative nouns with 3 arguments (NO, N1 and N2), as comparagdo (comparison), in
41):
(41)  Zé fez a comparagdo de Ana com Maria
(Zé made the comparison of Ann with Mary)
This class hasn’t been divided yet, but it can be divided in a subclass, according to the possibility of
symmetry in the complements, as comparagdo (comparison) in (42a) and (42b):
(42a) Zé fez a comparagdo de Ana com Maria
(Zé made the comparison of Ann with Mary)
(42b) Zé fez a comparagdo de Maria com Ana
(Zé made the comparison of Mary with Ann)



. PB-F4 — predicative nouns with 4 arguments, as transferéncia (transfer), as in (43):
(43) Zé fez a transferéncia do dinheiro do banco A para o banco B

(Zé transferred the money from bank A to bank B)
This class won’t be divided because it has only 6 nouns.

5. Data application proposal

The description and classification of nominal predicates with the SV fazer (make/do) in Brazilian
Portuguese can be used as a lexical resource to improve some Natural Language Processing (NLP)
applications, as automatic identification of nominal predicates and automatic semantic role labeling.

The predicative nouns analyzed by the research described in this paper will be used also to the
construction of a database called NomBank.Br, which will contain the predicate nouns and their
argumental net.

NomBank.Br will be based on the cognate project to American English (AE) called NomBank (MEYERS
2004), developed in the University of New York, which can be defined as the task of labeling the
argumental structure of the nouns present in Penn TreeBank II corpus (MARCUS et al. 1993).

Figure 2 presents some examples of annotated sentences present in NomBank:

Figure 2: Example of NomBank annotation

In this example is possible to observe that NomBank has special labels to label the predicative noun
(REL), and it’s arguments: NO=ARGO, N1=ARG], etc.
In NomBank.Br it will be used the same labels, and a sentence like (44) can be annotated as follows:
(44) Zé fez um elogio a Ana

(Zé made a compliment to Ann)
ARGO = Z¢, SUPPORT= fazer (make), REL=elogio (compliment), ARG1= Ana (4nn)
The correct identification of the predicator in a sentence (in the case of (44), elogio (compliment), not
the verb fazer (make)) is crucial to the task of (Automatic) Semantic Role Labeling (SRL), otherwise
some mistakes can occur. For example, if the verb were considered as the predicator in (44) instead of
elogio (compliment), this noun would be considered as another argument, what would be wrong.
NomBank.Br can be also used to the automatic identification of nominal predicates, because this
database will contain nominal predicates with the SV fazer (make/do), and a system can use this nominal
predicates as the base to automatically identify sentences with nominal predicates. The binary table built
in the research described in this paper can also be used by these systems, as presented in (TOLONE AND
CONSTANT 2010) and (TOLONE et al. 2013).

6. Conclusion

This paper presented the study of description and classification of approximately 2,400 nominal
predicates with the support verb fazer (make/do) of Brazilian Portuguese, under the perspective of
Lexicon-Grammar (GROSS 1975).

Nominal predicates were analyzed according 30 formal properties (structural, distributional and
transformational) as the number of arguments, the type of prepositions that introduce the complements,
the type of determiners between the SV and the predicative noun, the argument distribution, the
possibility of passive, symmetry, conversion, etc.



After the linguistic description, the data were classified into 12 classes, according to the arguments
number and distribution and the possibility of symmetry.

The data will be available to the construction of NomBank.Br, a database with predicative nouns and
their argumental net. It can be used as a lexical resource to improve NLP systems that performs
automatic semantic role labeling (GILDEA AND JURAFSKY 2002) and automatic nominal predicates
identification.
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