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*Body-part nouns and local grammars .

Jorge BAPTISTA

Abstl'nct: This pnper reports an ongoing study that wislles 10 contribute 10 the knowledgc of
the system of body-part (Nbp) humun-relatcd HDuns in Portuguese, e.g. cabeça (bead), mào
(band), and pé (foot). Body-parts constitute a smull and rather well detïnable set of BOnI1S, but
Ihey present several formai vmiations that render their automulÎc processing a 1l00HriviaJ tnsk.
For Ihis paper, 1discliss the constntction of a sub-lexicoll of Nbp using local granunurs for the
purpose of their automatic processing in lexIs.
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1. Defining the IexicoIl of body-palot Ilouns

Body-part nonns (henceforward Nbp) constitnte a rather weil defin
able set in the lexicon, althongh listing theu' full length in the lexicon
may present some practical difficnlties.

There is a rather large set of Nbp for non-hnman nonns (N-hl/III),
desigllating the parts of plants (brandi, root, leaf) and animaIs (1I'ing,
beak,feather). In this paper 1 will only consider Nbp that can be asso
ciated with hUll1an nonus (Nhl/III), e.g. braço (arm), cabeça (head),
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English version of this paper.
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and therefore can enter in a noun phrase with a human determinative
complement: a cabeça do Joào (Iiterally: the head of John, John's
head).

Human Nbp can be classified in various ways. One can consider,
for instance, a distinction between 'exterior' (Ieg,/oof, nose) and 'inte
rior' organs (Iiver, sfomach, heart). In this paper 1 will only deal with
exterior Nbp.

The list of Nbp can reach a significant size in scientific and tech
Bical sublanguages (consider, for example, the medical tenns for the
bones of the human skeleton), but at this moment 1 will keep to every
day lexicon.

Finally, there are many metaphorical designations of human Nbp.
Theil' i1llerpretation as Nbp depends on the sentences in which they
appear: Fecha as filas asas! (Close your wings = anns!).ln this paper,
1 will not consider this type of expressions.

Using these rather simple, non-formaI criteria, a list of about 150
human Nbp can be drawn, both simple (dedo, finger) and compound
(maçà-de-adào, Adam's apple). The purpose of this paper is to de
scribe these Nbp in an electronic dictionmy in arder to recognize them
automatically in texts. As we will see, a silnple list of Nbp is not
enough.

2. FormaI variation of Nbp

In ordinmy noun phrases, Nbp may present different types of deter
miners and free modifiers. The most common cases of nOllll phrases
whose head is a Nbp can be represented (in a very simplified way) by
the followillg graph 1:

1 The graphs in this paper are finite-state automata (FSA) and finite-state trans
ducers (FST) and they were built using the linguistic developmcnt enviroulllcnt soft
ware fNTEX 4.21 (SILBERZTEIN 1993 and 2000). For an extensive overview on the
use ofFSA and FST in Iinguistic description, see ROCHE and SCIlARES (eds.) 1997.
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<A> <A>

<A>

<N+Nbp>

e.g. 0 braço do Pedro (ht: the ann orthe Peter. Peter's atm)

e,g 0 se\l braço (ht: the his arm, rus "rm)

Graph 1. NP_Nbp.gJf The lilas/ COllllllOllllollll-phrases lI'ith Nbp.

In this graph, gray boxes represent téubgrjPhs: the box namedm caBs the subgraph of determiners, OSS represents the set of
possessive pronouns, and lO.NHuMj caBs for the subgraph representing
human nmm phrases. Categories are given inside brackets: <A> stands
for adjectives and <N+Nbp> designates aIl nouns that were given a
particular semantic information, in this case, they are Nbp. Other types
of modifiers (relative clauses, for instance) were not taken into con
sideration.

The m and IONHuMj modules of this graph can be described
independently from the Nbp. Free adjectival modifiers represented by
'<A>' can be left out for the moment. This is the case of delicado
(delicate) and many other adjectives in sentences such as:

A Alla qlleillloll a slla IIIfio (E + delicada) 1

(Ana burned her delicatelE hand)
However, certain Nbp combine both among themselves and with a

particular kind of modifiers that one would like to distinguish from
ordinary predicative adjectives:

1 Vlords or sequences between brackets and separated by the plus sign '+' can
appear in the sal11e position. Thc "E" symbol stands for the empty string. A literai
translation of the examples îs given to illustrate the cOl11binatorial constraints and it
is followed when necessary bl' a free translation in arder to make the l11eatling c1ear.
In the translation vmiants arc scparated by '/'.
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A Alla corloll (E + a pOllla de) 0 dedo (E + illdicador) (E + direilo +
esqllerdo)

(lit: The Ana eut the tip of the finger index left/right
Ana eut the tip of the rightlleft index finger)

The number of combinations varies depending on the Nbp involv
ed, but in some cases they can be quite numerous. Il would be impos
sible to list themall manually.Still. as there is only a finite number of
combinations for each Nbp, they can be described as local grammars
by means of finite state automata (FSA). These FSA can then be used
to adequately tag Nbp in texts. These combinations are to be matched
onto the '<N+Nbp>' box of Graph l, shown above.

2.1. Bilatcl'al symmetry
The most important formai variation in Nbp modifiers derives l'rom
bilatenù synuuetry distinction, that is, many Nbp allow a modifier spe
cifying if the Nbp is on left or the right side of the body. In POltu
guese, this can be done in tlu'ee ways:

- by adjectives direilo (right) and esqllerdo (lef!):
o braço (direilo + esqllerdo)
(the right/left arm)

- by a prepositional complement with noun lado (side) with the
adjectives direilo and esqllerdo:

o braço do fado (direilo + esqllerdo)
(the rightlleft side atm)

- by a prepositional complement with the preposlllOn de and the
nouns d/rella and esqllerda; in this case there is no noun lado; the
two nouns are obligatory feminine and must be preceded by definite
mticle a:

o braço da (dire/la + esquerda)
(the rightlleft side arm)

Usually, these till'ee types of modifiers may ail combine with a
given Nbp. The following graph shows this formai variation:
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do lado di.reito =i\:f-------I If--->\[]j
do lado esquerdo

Graph 2. mllstration ofbilateral -'J'lIIlIIetIJ' opposition.
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Since these three types of Modif appear very often with Nbp, sub
graphs~, !dlde.gl] and !dde.grfj , respectively, were used to repre
sent them. These three subgraphs are called by a single graph,
[Modif de.grfj.

Gender-number agreement makes it necessary to multiply the
ide.grfj subgraph by four (lIIS,js, lIIp, and lIIp, where 111 =masculine,f=
feminine, S =singular and p =plural), as weil as the [Modif de.grfj.

Finally, some Nbp, such as the nmm braço (ann) allows
dirninutive suffixes (bracinho, braelto) and these must also be taken
into consideration. The ~raço Modif.grfj that represents the formaI
variation associated with the Nbp =: braço (m'm) will finally look like
this:

braço
bracinho
bracito

braços
bracinhos
bracitos

0)

The variation of the three Modilreferred to above is more or less
free. Usually, these modifiers appear with singular Nbp, but it is
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possible to envisage a situation where one can use them with plural
Nbp (see also a similar situation with indexjinger in the appendix):

?Os braços (direitos + do lado direito + da direita) de todos os mellillos
apresenlavGm a marcCl da vacino

(the right anns/the anns of the right side/of the right of ail boys
presented the mark of the vaccine)

These expressions are feH as very awkward, so in many cases we
did not consider them in this paper.

2.2. Upper/Lower Nbp distinction
Besides the rightlleft opposition, there is also, but with a lesser lexical
extension, the upper/lower Nbp distinction. This can be done at least
in three ways:

- by adjectives superior (superior/upper) and in/erior (inferiorl
lower):

a maxilar (superior + /liferior)
(the uppernower jaw)

by a prepositional complement de ciIJ/a (of up, upper) or de baixo
(of down, lower):

a dellle de (cima + baixo),
(the upper/lower tooth)

- by a prepositional complement with the noun parle (part) 1:
os delltes da parte de cima (E + da bocal
(lit: the teeth of the part of up, the upper teeth)

The following graph illustrates a situation of upper/lower Nbp
opposition:

1 The prepositional complement \Vith the Holln lado (side), v.g. do Ioda de cima!
baixo (of the up-side / down-side) is usually less acceptable than with the naun parle
or the two previous expressions: ?o dente do lado (cima + bab.:o) (the uppcr/lower
tooth).
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dld_cb.gJf

dpd_cb.gtf

d_cb.gtf
cuna )----,---/)-_--( 0

'-~.,-_......., .__.~ baixO

-.-......., supenor
inferior

Graph 4. Illustration ofthe upper//ol1'er Nbp distinction.
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As for the left/right opposition, the upper/lower modifiers are cal1
ed by subgraphs, whose names are shawn next ta the corresponding
boxes in the graph above. Adjectives superior and in/erior only pre
sent number inflection. Sis.glf(for the singular forms) and sip.gJf(for
the plural) represent these adjectives. The tlu'ee types are then cal1ed
by a single subgraph eb.gJ:f This has also ta be doubled because of the
adjectives inf1ectional variation, the same way as it was done for leftl
right opposition.

2.3. Classifiers
The Nbp =: dente (tooth) - but also some others Nbp, like dedo
(finger) - admits a classifying adjectival modifier (and sometimes a
de N complement), designating the different types of that Nbp J. These
adjectives constitute a finite and rather smal1 set (ineisivo, eanino, pré
mo/al", mo/al' and queixa/) 2. The noun dente (tooth) can be reduced in

l Ail Nbp-c1ass{fiers combinations are considered to be compound llOUllS (GROSS

1988, BAPTlSTA 1995). Our point in this paper is not ta determine compound nouus,
but their formaI var.iation, which is best described by means of FSA than by exten
sive listing of forms.

2 A more technical classification of teeth uses numbers instead of adjectives ta
idcutify cach tooth. A dentist, for example, would say' tooth 21' for the first left in
cisivc. In this case, the modificrs rcferred to above are not uscd. A specific-pUllJOse
graph could be built to describe this family of tenlls, but they \Vcre not considered in
this paper.
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front of these modifiers:

o (E + dente) ca/lino (the eyetooth)

This makes them appear in a (superficially) nominal pOSllJon,
hence the fact that they are often classified in dictionaries both as
adjectives and nouns. The compound dente de siso (wisdom tooth)
also accepts ail left/right and upper/lower modifiers and can appear in
the reduced form siso. Wilh some nouns, the left/right and upper/
lower modifiers can be combined with no particular order:

o (E + dente) (incisivo + canino) (slIpel'iol' direito + direito slIperior)
(the inCÎsor/eyetooth upper rightlright upper)

Classifiers, however, usually must be right next to the Nbp:

*0 (E + del/te) (slIperior direito + direito sllpel'ior) (incisivo + cCI/lino)

The plural Nbp =: dentes caninos (eyeteeth, canine teeth) present
restrictions on Modifcombinations for the obvious reason that there is
only one on each side:

os (E + dentes) (incisivos + *cal/inos) (sllperiores direitos + direitos
slIperiores)

(the inCÎsors/eyeteelh upper rightlright upper)

The following graph shows most of the combinations of Nbp =:
dente and ils Modif [next pageJ.

The fact that some Nbp-classifiers allow the zeroing of the Nbp
gives rise to a certainlevel of ambiguily. Some of these adjectives are
unique in respect to their combination wilh the Nbp: e.g. qlleixal
(molal') does not exist in any other combination elsewhere in the
lexicon. Other words may appear both as part of N-Adj combinations:

o (E + dedo) il/dicador (the index Enger)

and as a simple word or part of other combinations:

o indicador (E + ecol/omico) (the economic index)

However, when the appropriate left/right or upper/lower modifiers
are present, the reduced form of the Nbp (where the classifier takes ils
nominal position) is usually unambiguous:

o (E + dedo) il/dicador (direifo + esqllerdo)
(the right/left index E/finger)
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Graph 5. Dentej.10difgl:f
Combinations ofNbp lI'ith classifiers and modifiers

In the previous case, ambiguity rises from the fact that indicador
can be both an adjective and a simple noun, which is a COllll110n
situation in Portuguese. In other cases (incisive), the adjective has no
nominal counterpart, hence its (superficial) use in a nominal position
can be identified unambiguollsly as the redllced fonu of aN-Adj com
bination.

Finally, certain classifiers can also be combined. This is the case
of dente definitivo (permanent tooth, as opposed to dente de feite, milk
tooth). The adjective definitivo can follow any dente + classifier com
bination:

a dente (incisivo + canino + pré-m%r + m%r + q/leixa/) (E + defini
tivo)

but it is not allowed when the left/right or upper/lower modifiers are
present. In this case, the adjective definitivo is feH as very awkward:
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a dente canino (slIpel'iol' + dil'eito) (E + ?*definitivo)

For obvious reasons, dente de siso, which is part of the definitive
dentition, also does not admit this adjective, On the other hand, dente
de leite seems to block every other classifier:

a dente (incisivo + canino + pl'é-molal' + molal' + qlleixal) (E + ?*de
leite)

2.4. Part-whole combinations
Part-whole relations between Nbp constitute another different situation
that must be faced if one wants to find complex Nbp in texts:

- many Nbp m'e followed by a de Nbp (of Nbp) complement:
a ,mha (the nail)
a ,mha do dedo indicadol' (the nail of the index finger)
a IInha do dedo indicadol' da mclo dil'eita (the nail of the index finger of

the right hand)

In tbis last example, the last de Nbp Adj is equivalent to a single
Adj:

a IInha do dedo indicadol' (dil'eito = da mclo dil'eita)

- or they can be preceded by a determinative element:

(0 canto + a ponta) da IInha (the corner/tip of the nail)

Some of these determinants can also present a 'left-right' Alodif.
a canto (dil'eito + esqllel'do) da IInha (the right/left corner of the nail)

and in some cases both Nbp can have a 'left-right' Modif.
a canto (dil'eito + esqllel'do) do olho (dil'eito + esqllel'do)

(the right/left corner of the right/left eye)

Ali these processes can be combined in a complex single se-
quence:

a canto esqllel'do da IInha do dedo indicadol' da mclo dil'eita
(the left corner of the nail of the index finger of the right hand)

As it is not interesting to list manually ail possible combinations,
one can represent them by means of a finite-state automaton, Graph 6
on the next page represents ail the combinations of canto da IInha
(corner of the nail):
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<0 Pedro pal'fill>
(Peter broke)

Graph 6. Canlo_da_lInha.glf Pal'l-lI'hole l'elalions belll'een Nbp.

Some restrictions can be found in the sequences of imll1ediately
contiguous Nbp. While dedo(finger)-mGo(hand) or plllso(wrist)
mGo(hand) combinations are natmal, combinations of dedo(fingcr)
braço(arm) orpillso-braço are not:

os dedos da miio dil'eita (the fingers of the right hand)
*os dedos do braço dil'eito (the fingers of the right ann)
?o pliiso da miio dil'eila (the wrist of the right hand)

*0 pliiso do bl'aço dil'cilo (the wrist of the right ann)

The same happens with canto da IInl1a:

<0 Pedro COl'tOIl> [ a canlo da IInha do dedo indicadol'
(Peter eut) (the comer of the nail of the index finger)

*0 conlo da IInha da miio dircita
(the corner of the nail of the right hand)

On the other hand, with canto da IInl1a the adjective of the follow
ing de Nbp complement (or a further complement de Nbp) seems ta be
obligatory:

]
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<0 Pedro corlou> ?*o cailla da ullha do dedo
a cailla da unha do dedo indicador
*0 canlo da unha do dedo indicador da II/fia
a canlo da unha do dedo illdicador da II/fia direila

at least if the first Nbp of the series is in the singular. If that Nbp is in
the plural, those Modifmay not be present, depending on the Nbp:

<0 Pedro corlau> *as caillas dos unhas dos dedos
os caillas dos unhas dos dedas illdicadares
os caillas dos ullhas dos dedas dos pés
os canlos dos ullhas dos dedas do pé direito

2.5. Part-whole determinants

Some Nbp can also appear to the right of nominal deterll1inants such
as:

a fado (direila + esquerda) da cora (the rightlleft sicle of the face)
a base (da co/ulla + do pescaça) (the base of the spine/neck)
a parle (exlel11a + illlel11a + paslerior + allleriar) da caxa

(the part external/internal/posteriOl/anterior of the tlugh)

Il is clear that the set of nominal deterll1inants (as weil as the mo
difiers they admit) varies depending on the Nbp they are attached to.

3. Conclusion

Formai variation introduced by cOll1binations of Nbp with 1l10difiers
(e.g. rightlleft, upperllower and c1assifiers) or with deterll1inants (e.g.
canlo in canlo da lin/ICI, corner of the nail) gives rise to an 'explosion'
of combinations that will easily reach several thousand different
forms. For instance, OIùy dente_Modifglj' produces over 2.000
different cOll1binations, while canto_da_lInha.glj' represents about
1700 combinations.

This formaI variation is of a finite nature and it is best described
by means of local granunars, using finite state autOll1ata.
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Appendix: Concordance of complex Nbp sequences.
Samples extracted from a newspaper text.

IIIc70 esquerda desloca-se para a Illdo esquerdo dlill/ICII
(left sicle of the hip)

IIIc70 direita pOllsa na tmCfl do Imlo esqllerdo (hip of the left side)
as pessoas colocam li/il sorriso ma1'oto no callto da boca. " De resta, -
elllbora (corner of the mouth)
da testa, cailla 11111 indicador de perigo, a dedo indlclldor dirello.
Obvialllente, (right index finger)
a existência de IIl11a rotllra IIIl1sc/dar na fllce poster/or dll COXII
esquerda e l'ai (back of the thigh)
comparando a cOlllprimento dos indicadores da lIuio esqllerdll e da
mc70 direita (right hand index fingers)
par IIm pl'Ojéctil "qllef/coll alojado /10 membro illfer/or direito, j/lllto
aos testicllios (right lower member)
apesar de serelll esqllerdinos e fàzerelll tlldo com os membros
esqllerdos (left members)
par cento dos casos), q(ectando tanto os membros sllper/ores coma a
cabeça (npper members)
foi obrigado a desistir pOl' callsa do ombra esqllerdo (left shoulder)
saitarallljllntos, gritando elll caro "Ei! Ptt/ma dll mtio esqllert/a para
cima, (pahn of the left hand)
para se alojar nas coslas, jit perla da pele da omoplttta direittt

(skin ofright shoulder blade)
Dllas no pelta e dllas na base do pescoço (base of the neck)
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sobre antigllidades, baixinho, OCII/OS na ponta do mlriz, ma/a à James
Bond gasta (tip of the nose)
po/' dent/'0 sim, mas sempre com 0 rabinho do 01110 a espreitar a
porla (comer of the eye)
com quase impercepllveis movimenlo <sic> da sobl'llllce/ha eSqllerda

(left eyebrow)
Hoje tem 0 fado dlreito do trol/co lola/mente para/isado e a mclo
esqllerda (right side of the torso)
serclo divlI/gadas as primeiras imagens da IlIIha do dedo gral/de do
pé esqllerdo de Gllierres (big toenai! of the left foot)
° uso do cotonete tomoll obso/ela a 1111/11/ do mll/dil/ho na higiene do
ollvido. (nail of the litHe finger)
Que ma alé as III//II/S dos pés, se consegui/', mas a camisa (toenails)




