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1. Introduction

This paper presents the results of a pilot experiment, aiming to
understand the role of lexical, morphological and phonological cues in the
perception of word primary stress by EP native speakers.

As theoretical framework I use some of the ideas adopted in
Peperkamp and Dupoux (2002), namely that the speech perception is
influenced by the phonology of the listener’s native language and that we
can “gain insight into the nature and content of the phonological
representation by conducting experiments in adults” (Peperkamp and
Dupoux 2002: 206). T also assume that the “mistakes” caused in the
perception by a “manipulation” of a certain variable reveal the importance
of that variable, and that the phonetic cues associated with word primary
stress are the usual ones.>

The hypothesis underlying this work is that morphological and
lexical markedness as well as vowel reduction are important cues to the
perception of word primary stress by EP native speakers, and that,
consequently, the manipulation of those variables will lead to some
perception mistakes.

The most recent works (Mateus and Andrade 2000, Mateus 2003

and Vigério 2003) consider that the word primary stress’s position is
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essentially determined by morphological and lexical knowledge of the
language.

The Portuguese word primary stress may fall on one of the three
last syllables. There are two stress subsystems: the nominal one and the
verbal one (see Table 1). In the noun system, the primary stress falls either
on the last vowel of the derivational stem (the unmarked pattern) or on the
penultimate vowel of this domain, whenever the last vowel is lexically
marked as unstressable (the marked pattern).

The verb system is more complex. It contains no vowels lexically
marked as unstressable, but the verb tenses present three different stress
patterns: present tenses’ forms are always stressed on the penultimate
syllable of the word (except for inflected and uninflected Infinitive, which
are always stressed on the theme vowel); past tenses’ forms are stressed on
the theme vowel; and future tenses’ forms are stressed on the first vowel of

the tense-mood-aspect morpheme.

Table 1: Portuguese word primary stress’

NOUN SUBSYSTEM Unmarked pattern Marked pattern
complicad+o, simpatic+o, ‘sympathetic’ A
With ‘complicated’ A armari+o, ‘cupboard’ N
class marker jude+u, ‘Jew,Jewish’ N/A  érfa+o, ‘orphan(m)’ N/A
irmd+o, ‘brother’ N
café, ‘coffee’ N taxi, ‘taxi’ N
Without Portugal, ‘Portugal’ N facil, ‘easy’ A
class marker jardim, ‘garden’ N garagem, ‘garage’ N




VERB SUBSYSTEM Unmarked pattern
Uninflected Infinitive = gosta+r, ‘to like’ V

Inflected Infinitive gosta+r+mos (1* plur.)
Present I sing. I plur.
tenses
Present Indicative g0st+0 gosta+mos
Present Subjunctive gost+e goste+mos
Imperfect Indicative gosta+va gosta+va+mos
tgfs s:s Past Perfect Indicative goste+i gosta+mos
Imperfect Subjunctive gosta+sse gosta+sse+mos
Future Future Indicative gosta+rei gosta+re+mos
tenses  Conditional gosta+ria gosta+ria+mos

As far as non-primary stresses are concerned, Portuguese presents
a secondary stress in compounds, which corresponds to the previous
primary stress of the compound’s leftmost word — e.g., in arco-iris,
‘rainbow’, the primary stress of the word arco becomes a secondary stress.

Some literature also mentions the existence of two other kinds of
word non-primary stress, highly conditioned by the phonetic production of
the word: the initial stress and the echo stresses. The initial stress is an
optional non-primary stress which falls on the first syllable of the prosodic
word (Mateus and Andrade 2000: 125), while the echo stresses fall on
every second syllable leftwards from the primary stress (Mateus and
Andrade 2000: 122) — e.g. democratizagdo, ‘democratization’ N. However,
some authors sustain that the echo stresses are usually perceived only in a
very careful speech (e.g. Andrade and Viana 1999: 88).

An important phonological process related to stress is the raising
and retracting of unstressed vowels, frequently referred to as ‘vowel

reduction’. It operates differently in EP and BP (Callou and Leite 1990;



Mateus and Andrade 2000; Mateus 2003), as you can see in Table 2.

Table 2: Vowel Reduction in EP and BP

EP stressed V eris tressed V
[a] — [e]
[, €] — [i] — [#]
[5, o] — [u]
[i1%, [u], nasals (no change)
BP stressed V pre-stressed V Ir)z Zi::ﬁ;ffls;d I:v (:)srfc-if}’z:fzisle{d/
[a] (no change) (no change) — [e]
e, €] — [e]/[¢] — [e] — [i]
[3, o] —[0]/[5] — [u] — [u]
[il, [u], nasals (no change) (no change) (no change)

In BP the opposition [e]:[€] and [0]:[0] is neutralized to [€] and [2]
in the northern dialects and to [e] and [0] in the southern ones. The Bahia

dialect is an ‘intermediate’ one, and my informant (a native speaker of this
dialect) produced both mid high and mid low vowels in pre-stressed
position.

In both varieties of Portuguese, there are some unstressed vowels
that exceptionally do not reduce, contrary to the predictions of the vowel
reduction process (see Vigdrio 2003). Those exceptions will be used in the

corpus so as to evaluate the influence of this cue in stress perception.



2. Experimental Design

In order to discover which are the most important factors in the
perception of the word primary stress, I designed a corpus of one hundred
Portuguese words: 83 nouns and adjectives (66 single words and 17
compounds) and 17 verbal forms. Since my main goal was to study the
nominal system, the only one that has marked and unmarked stress pattern,
I used only a few compounds and verbal forms. The compounds and the
verbal forms will just be compared to the single words so as to see the
influence of a secondary stress, and to check if the perception of verbs
functions in the same way as the perception of nouns and adjectives.
Although the informants were not asked if they knew the corpus’s words,
only very few might be unfamiliar (8% at most) or not often used by the
informants (12% at most).

The variables considered in the corpus of nouns and adjectives are:
(un)marked stress patterns; suffixes with(out) lexically marked stress;
number of syllables available for echo stresses; secondary stress in
compounds; vowel (un)reduction.

The first two variables will permit me to evaluate the importance
of morphology and lexicon. If, as expected, the word primary stress is
more easily identified in words with a marked stress pattern or a suffix
lexically marked for stress (i.e. when the lexical exceptions override the
morphological structure), then the lexical information should be more
important than the morphological one.

The number of syllables available for echo stresses and the

presence of secondary stresses are important to evaluate how strong



morphological and lexical knowledge is. I expect that these “disturbing
elements” do not have many consequences in the stress judgements, thus
reinforcing morphological and lexical knowledge’s importance.

I also included the variable vowel reduction, for this phonological
process is tightly related to stress, and the neutralizations in unstressed
positions seem to be an important cue for the perception of primary stress.
Since vowel reduction operates differently in the two above-mentioned
varieties of Portuguese, I decided to record the corpus in two versions (one
in EP and the other in BP). It is expected that a smaller degree of vowel
reduction will attract stress judgements, i.e., the unstressed vowels that do
not suffer vowel reduction will be more frequently perceived as stressed.

Concerning this variable, I established three groups of vowels: (i)

reduced vowels — unstressed vowels phonetically reduced in EP to [i, ®, u]

and the corresponding vowels in BP (even though these may not be

phonetically reduced in this last variety); (ii) vowels not subject to
reduction — [i, u, ®j] and nasals; (iii)unreduced vowels — vowels that do not
raise or retract in a certain unstressed position: [a, €, €, 9, 0; aw, €W, eW].

The verbal forms included in the corpus were chosen, for instance,
for being related to accentually marked nouns (e.g. duvidar, ‘to doubt’,
from diivida, ‘doubt’, N...) or for having unstressed vowels which are not

reduced (e.g. saltou, ‘(he) jumped’, hospitalizar, ‘to hospitalize’).

3. Experimental Procedure

Two informants read the corpus: a female Lisbon Portuguese



native speaker (aged 39) and a female Bahia Portuguese native speaker
(aged 24). Later, ten informants heard both recorded versions. These
informants were five graduated®> women aged 23 to 31 and five non-
graduated women aged 19 to 24. They were asked to identify the word
main stress, without being influenced by the orthography, and I wrote
down only their first answer. Although identifying word main stress is
usually a task performed at school, some informants may have
misunderstood the task and thus may have taken the stressed syllable to be
one highlighted by some phonetic means.

They heard each word the number of times they wanted (usually
only once or twice). The perceptual task of the two versions of the corpus
was run on different days (except for one informant), with an interval of
more than a week. The words of both versions were presented randomly
and the order did not differ from one informant to the other. Some

informants heard the EP version first, while others started with the BP one.

4. Results

The results were approached in three different ways: (i) percentage
of primary stresses not perceived as such by the two groups of informants
in the two versions of the corpus (see Figure 1); (ii) percentage of
unstressed vowels that were perceived as stressed (in EP and BP, by
groups of vowels and positions — see Tables 3 and 4); (iii) percentage of
stressed vowels that were not perceived as such (in EP and BP, by groups

of vowels and positions — see Tables 5 and 6).
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Figure 1: Percentage of primary stresses not perceived as such
by the two groups of informants in the two versions of the corpus

Figure 1 shows that, as expected, the graduated women correctly
identified more primary stresses than the non-graduated ones. This means
that more explicit knowledge of language (including better awareness of
orthography and of the conditions under which the morphological and
lexical patterns hold) helps the identification of word primary stress. Both
groups of the informants had more difficulty in identifying the stresses
heard in the BP version. Actually, the number of incorrect answers given
by the two groups of informants is almost the same concerning the BP
version of the corpus. In the next approaches to the results, I will not
separate the results of the two groups, since both made the same kind of
mistakes, although non-graduated women made more of them.

Another important fact to retain from these percentages is that the
informants correctly identified most primary stresses. In fact, the highest
percentage of primary stresses not perceived as such is 31.60% (non-
graduated women, BP), the lowest is 19.00% (graduated women, EP) and

the average of non-identified stresses in this experiment is 27.60%.



Although theses rates may be higher than expected, that they show that
primary stresses are very often perceived as such. The perception results of
EP and BP data present almost the same tendencies, although the rate of
stresses not correctly identified is higher in the BP data.

The results presented in table 3 confirm my hypothesis about the
influence of vowel reduction in stress perception. The vowels more
frequently considered stressed are the unreduced ones, which is in
accordance with the fact that unreduced vowels usually denote the
presence of primary stress, in both varieties of Portuguese. The vowels
least frequently identified as stressed are the reduced ones.

Another important aspect to take into account is the different rate
of false stresses attributed to the reduced vowels in the two versions of the
corpus. Hearing the EP version, informants attribute a stress only to 1.88%
of the unstressed reduced vowels. When they hear the BP version, the
percentage of stresses attributed to the same vowels rises to 9.56%. This
may be caused by the fact that unstressed vowels that are totally reduced in
the EP version are little reduced (or even not reduced at all) in the BP one.
Another possible cause lies in the fact that, as already suggested, for
instance, by the results of Frota and Vigario (2000), there are strong
secondary stresses in BP (and these can be interpreted as primary stresses

by the Portuguese informants).



Table 3: Unstressed vowels that were perceived as stressed; groups of vowels

Last vowel of  After last

Rate of stresses

gﬁ P’::;Z::iid derivational vowel of attributed to
stem deriv. stem each group of V
Reduced 62.22¢10/450 0 +0/10 1.30 «3/230 1.88 «13/690
13.5561/450 10.00 *1/10 1.73 4/230 9.56 *66/690
vowels 1) 6)

Vowels not  7.60 ¢19/250 13.68+26/190 10.22 #45/440
subject to 9.20 «23/250 14.2127/190 - 11.36 #50/440
reduction 2) 4

Unreduced 27.2068/250  5.00 «2/40 24.13 *70/290

30.80476/250  10.00 *4/40 - 27.58 ¢80/290
vowels
3 (©)
Rate of stresses attributed to unstressed V --> 9.01 -128/1420

13.87 <197/1420
Examples: (1) astronomia, ‘astronomy’ N; (2) bi.élogo, ‘biologist’ N;
(3) batom, ‘lipstick’ N; (4) clinica, ‘clinic’ N;
(5) inconcretizdvel, ‘impossible to realise’ A; (6) cama, ‘bed’ N.

Taking into account the positions of the unstressed vowels that
were identified as stressed, several aspects must be remarked (see Table 4).
After derivational stem’s last vowel (i.e. in class marker’s position), only
1.30% (EP) / 1.73% (BP) of the vowels were incorrectly identified as
stressed. By contrast, the percentage of last vowels of derivational stem
and pre-stressed vowels considered stressed is relatively high (it is higher
than the average of stresses perceived on vowels not bearing the primary
stress — 9.01% / 13.87%). 11.66% / 13.33% of the unstressed last vowels
of derivational stem (i.e. the vowels that would be primarily stressed, if
they were not lexically marked as unstressable) were perceived as stressed.

In the pre-stressed sequence, the percentages of false stresses
increase as we get closer to the word primary stress: informants considered
stressed 12.11% / 18.65% of the syllables immediately before the word
stress, 10.00% / 16.00% of the second pre-stressed syllable, and 3.33% /
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13.33% of the third pre-stressed syllables. Many of these false stresses fall
on the word initial syllable (11.53% / 22.11%). These may be due to the
existence of an initial non-primary stress (as proposed in the literature),
which was interpreted by the informants as primary stress.

The data corresponding to BP version show the same tendencies
observed in the EP data, although the percentages of false stresses are, in
general, much higher. No evidence for the interpretation of possible
secondary stresses as primary stresses was found: the data present no
tendency to a greater percentage of alternated pre-stressed syllables

perceived as primarily stressed.

Table 4: Unstressed vowels that were perceived as stressed; positions of vowels

Pre-stressed sequence

After last
Word 3rd 2nd Ist Ral{e of sir. . Last vo_wel vowel of
EP . assigned to  of deriy. .
begin-  pre-str. pre-str. pre-str. deriv.
BP ; pre-str. stem
ning syll. syll. syll. stem
sequence
11.53 333  10.00 12.11 10.21 11.66 1.30
*0/520  +4/120 30/300 *63/520  *97/950 *28/240 *3/230
2211 13.33 16.00 18.65 16.94 13.33 1.73
*115/520 <2/120 <12/300 *32/520 *161/950 *32/240 *4/230
@ 2 3
9.01
Rate of stresses attributed to unstressed V --> -1i§/gzo
*197/1420

Examples: (1) dinamarqués, ‘Danish’ N/A; (2) esdriixula, ‘proparoxytone’
N/A; (3) repuiblica, ‘republic’ N, beleza, ‘beauty’ N, cama, ‘bed’ N

Observing now the percentages of stressed vowels that were
considered unstressed (i.e. the primary stress was attributed to another

vowel), and taking into account the different groups of vowels (Table 5),
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the only stressed vowel that is similar to an unreduced one ([e]) is

unexpectedly almost always recognized as stressed. This may be due to the
fact that there is only one word in the corpus presenting the primary stress
on a phonetic [e], which is cama (‘bed’, N), and it has only two positions
for attributing a stress: the first vowel, the real stressed one, and another
vowel, being a class marker, thus hardly considered stressed.

Comparing the other groups of vowels, the unreduced vowels are
more easily recognized as carrying the primary stress: the rate of vowels
not identified as stressed is much lower in unreduced vowels (14.54% /

25.75%) than in vowels not subject to reduction (27.66% / 37.66%).

Table 5: Stressed vowels that were not attributed the primary stress; groups of V

Rate of stresses not Rate of stresses not
EP . f
perceived on each perceived on each
BP
vowel group of vowels
Vowel similar to [e] 10.00 «1/10 10.00 «1/10
reduced vowels v 0+0/10 (1) 0 «0/10
li] 26.00 «26/100
Vowels not 34.00 *34/100 (2)
su:)V'ect to (] 35.00 *14/40 27.66 *83/300
Ject v 30.00 <12/40 (3) 37.66 +113/300
reduction

26.87 +43/160

nasals 41 87.467/160 (4)
Unreduced vowels 14.54 48/330 14.54 +43/330
25.75 +85/330 (5) 25.75 +85/330
. 20.62 *132/640
Rate of stresses not perceived --> 30.93 *198/640

Examples: (1) cama, ‘bed’ N; (2) bairrista, ‘enthusiastic about a neighbour-
hood’ N; (3) jiiri, ‘jury’ N; (4) pregacdo, ‘preachment’ N; (5) bebé, ‘baby’ N.

In Table 6, which presents the positions of the stressed vowels not

perceived as such in single words, I considered the variables “marked vs.
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unmarked stress pattern” and “presence vs. absence of derivational
suffixes with lexically determined stress”. As expected, stressed vowels in
marked position are more easily identified than stressed vowels in
unmarked position: only 15.83% / 22.08% were not recognized as stressed
in marked position, while derivational stem’s last vowels not perceived as
stressed total 23.50% / 36.25%.

The stressed vowels in words with a derivational suffix lexically
marked for stress are more easily identified (only 9.09% / 13.63% of
stresses were not identified) than the stressed vowels present in suffixes
not marked for stress. Words ending in nasal vowel or diphthong present a
very high percentage of non-recognition of primary stress, independently

of the stress pattern.

Table 6: Stressed vowels that were not attributed the primary stress; positions of V

EP Stressed V in marked position Stressed V in unmarked
BP (penultimate V of deriv. stem) position (last V of deriv. stem)
Without Nasal Without Nasal
Word End  Deriv. deriv. Deriv. deriv.
h h vowel or h h vowel or
- morp eme morp eme dlphthong morp eme morp eme dlphthong
or nasal or nasal

9.09 18.57 25.00 30.66 14.28 25.45
*10/110  13/70 *15/60  «46/150  <20/140  28/110

’:‘”e of 1363 22.85 36.66 39.33 31.42 38.18
§ ’:Zi"s f15/110  «16/70  22/60  59/150  «44/140  «42/110
wimipnred (D @) 3) 4) (5) (6)
"’:;:fjlss"d 15.83 +38/240 23.50 *94/400
22.08 *53/240 36.25 *145/400
20.62 *132/640
30.93 *198/640

Examples: (1) urticdria, ‘nettle rash’ N; (2) tabu, ‘taboo’ N;
(3) béngdo, ‘blessing’ N, orégdo, ‘oregano’; (4) foneticista, ‘phonetician’ N;
(5) alvard, ‘charter’ N; (6) jardim, ‘garden’ N.
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As far as the number of syllables available for echo stresses is
concerned, a greater number of pre-stressed syllables does not lead to a
larger percentage of incorrectly attributed stresses. On the contrary, less
false stresses are perceived in words with more pre-stressed syllables.
Considering the results of the two versions, false stresses were assigned to
2.50% of the existing pre-stressed vowels in words with four pre-stressed
syllables, to 10.75% of the vowels in three pre-stressed syllables words, to
10.55% of the vowels in words of two pre-stressed syllables and to 24.77%
of the vowels belonging to words with one pre-stressed syllable.

In compounds, the manipulated variables present, in general, the
behaviour observed in single words. The only difference is that the
percentage of stressed vowels correctly identified is lower in prosodic
compounds than in single words (EP and BP, nouns and adjectives:
64.41% in compounds vs. 75.78% in single words).

The results concerning the identification of word primary stress in
verbs are also similar to those registered in nouns and adjectives. For
instance, proparoxytone verbal forms with an inflectional morpheme
(which can be considered marked as unstressable — e.g. Andrade 1988/94
proposes that most of the tense-mood-aspect morphemes are extrametrical:
123) are almost always correctly identified — e.g. estdvamos, ‘(we) were’,
0 mistakes. Unreduced vowels are frequently incorrectly identified as
stressed — e.g. invadiram, ‘(they) invaded’, 8 stresses attributed to [a].

Primary stress perception in some verbal forms also seems to be
influenced by related nouns with vowels lexically marked as unstressable —

e.g. nivelar, ‘to level’, 8 stresses attributed to [i] (see nivel, ‘level’ N).
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5. Discussion of Results

These results suggest that the informants use the three cues —
lexical, morphological and phonological — to identify the primary stress.
Summarizing the importance of each variable, the marked or unmarked
stress pattern is an important variable (see Table 6), although it depends
much on the kind of derivational morpheme. In general, the primary stress
1s more easily identified in words presenting a marked stress pattern.

The suffixes’ stress pattern constitutes a very important variable
for recognizing word primary stress. The marked pattern present in the
derivational morphemes makes them helpful auxiliaries to identify word
primary stress. By contrast, suffixes not lexically marked for stress do not
help to identify the primary stress. The results concerning these two
variables show that the lexical information is more useful to identify the
primary stress than the morphology of the word.

The data also demonstrated that the vowel reduction process plays
a very important role in the perception of word primary stress: the more
unreduced a vowel is, the more chances it has of being considered stressed.

A greater number of syllables available for echo stresses did not
appear to be very relevant, because, in longer words, there are less pre-
stressed vowels perceived as stressed. Besides, the general tendency (in
longer and shorter words) is to attribute stresses especially to the syllables
closer to the last vowel of the derivational stem. This fact reveals the
importance of morphology in stress perception, since the unmarked stress

pattern consists in assigning stress to the derivational stem’s last vowel.
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Finally, the secondary stress in compounds has only some
influence on stress perception (it leads to a greater percentage of stresses
incorrectly identified), because the speaker generally recognizes that the
word primary stress corresponds to the rightmost stress in the compound.

Therefore, according to these results, the three cues are used to
identify the word primary stress, although the lexical knowledge and the
vowel reduction seem to be more helpful than the morphology alone.
Despite the fact that speakers know where the primary stress is located
(e.g. they always associate the tonal accents to the primary stressed
syllable and they always produce “correctly stressed” words), when they
have to explicitly identify its position and the three cues point out in
different directions, they may become confused and unable to say which is
the stressed syllable. That is when the lexical information and vowel
reduction appear to function as stronger cues than the word’s
morphological structure. For instance, in the words with at least 90%
correct responses these three cues are not contradictory: almost all the
unstressed vowels are reduced and almost all the stressed vowels are open;
61.54% of these words present a marked stress pattern (53.85% having a
lexically marked suffix).

Summing up the arguments for these interpretations, the
importance of morphological knowledge in the perception of word primary
stress is supported by the following facts: (i) an average of 72.40% of
stresses are correctly identified (and the position of primary stress is
mainly morphologically determined); (ii) class markers are very seldom
assigned a stress; (iii) most stresses incorrectly identified are attributed to

one of the two possible localizations for word primary stress; (iv) the
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speakers seem to be aware of stress variable localization; and (v) in longer
words the speakers know that a vowel is more likely to be stressed if it is
closer to the last vowel of the derivational stem.

The facts (ii), (iii) and (v) could be interpreted as consequences of
some rhythmic notions concerning Portuguese. However, the facts that
rhythm alone cannot explain Portuguese stress position (it implies also
some morphology) and that speakers correctly identify stresses localized
on the last, penultimate or antepenultimate syllable lead me to consider all
these results as evidences for morphological knowledge supporting the
perception of word primary stress.

Lexical knowledge (recognition of vowels lexically marked as
unstressable) is also an important cue for three reasons: (i) derivational
morphemes with vowels lexically marked as unstressable help the primary
stress’s identification; (ii) marked stress patterns are generally more easily
recognized; and (iii) the lexically determined stress of some nouns and
adjectives influences the stress perception in some verbal forms.

The following facts also support the importance of vowel
reduction in the perception of word primary stress: (i) in the EP version the
unstressed vowels more often perceived as stressed are unreduced vowels,
followed by vowels not subject to reduction and by reduced vowels; (ii)
the unreduced vowels are more easily recognized as stressed than the
vowels not subject to reduction; (iii) in the BP version, many false stresses
were assigned to the vowels corresponding to reduced vowels in EP (i.e.,
vowels often produced as unreduced in BP); and (iv) the rate of stresses
correctly identified is lower in the BP version (variety of Portuguese

presenting less vowel reduction).
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6. Conclusions

By showing the importance of the morpholexical information and
the vowel reduction process to the perception of word primary stress by EP
speakers, these results confirm what most literature has said about the
word primary stress in Portuguese (it is morpholexically conditioned), give
empirical evidence for the existence of vowels lexically marked as
unstressable, and show the function of vowel reduction on unstressed
vowels (to establish an hierarchy of vowels in the word so that the word
primary stress can be more easily identified).

However, these results lead us to another question: do the EP
native speakers really need the stress acoustic correlates to identify the
word primary stress, or do they perform this task only using their linguistic
knowledge? In other words, do the EP native speakers present stress
“deafness” (cf. Peperkamp and Dupoux 2002)? Speculatively, they present
a certain stress “deafness”, that is different from the one presented by
native speakers of languages in which stress is phonologically predictable
(e.g. French). Their “deafness” may be characterized by being able to
correctly use a contrastive stress and, at the same time, having difficulties
in saying which is the stressed syllable, in making that knowledge explicit.
The linguistic knowledge they have may allow them to use contrastively
the primary stress without ‘“hearing” the stress acoustic correlates.
Consequently, when the linguistic cues seem to be contradictory, they can

become confused. However, so as to answer these questions, another
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experiment, with (non-existing) words presenting none of the cues

identified in this investigation, is needed.
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Notes

!'In this paper, in order to analyse the results, I mention “stresses incorrectly
identified” and “mistakes”. When I do that, I assume that: (i) there is only one
stress that can be considered the word primary stress (some vowels can have some
degree of stress that, nonetheless, does not correspond to the primary one); (ii) the
primary stress of the words heard by the informants is in accordance with the
predictions of primary stress’s rules; and (iii) there is no process (e.g. destressing
or stress movement) justifying a different perception of the primary stress.

2 The word primary stress acoustic correlates’ in EP were already identified by
Delgado Martins (1982: 98) as being the duration and the energy in the ultimate
and antepenultimate syllables. When the stressed syllable is the penultimate one,
there is no stress acoustic correlate, which Delgado Martins relates to the fact that
the stress on this syllable corresponds to the unmarked pattern in Portuguese.

3 In the examples presented, the word primary stress is graphically represented in
bold and underlined, while the secondary stresses or incorrectly attributed stresses
are only underlined. Since the only relevant point in this paper is the place of
stresses, the examples are not phonetically transcribed.

* There are, however, some exceptions concerning the vowel [i], in EP, which we
will not present because they are not relevant to this work. For further
information, see Vigario 2003.

5 The non-graduated informants studied eleven or twelve years at school, while the
graduated women concluded twelve years at school and, after that, they made four
to six years of studies in the University.

6 In Tables 3 to 6, the EP results are presented in the first line and the BP ones in
the second line. The initial number corresponds to the rate (of vowels incorrectly
perceived as stressed or incorrectly perceived as unstressed) in percentage, while
the number preceded by (*) presents the raw error values.
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