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ABSTRACT

VARIABILITY IN VOWEL REDUCTION BY BRAZILIAN SPEAKERS OF
' ENGLISH

MICHAEL ALAN WATKINS

UNIVERSIDADE FEDERAL DE SANTA CATARINA
2001

Supervising Professor: Dr Barbara Oughton Baptista

This research was an investigation of variability m the use of reduced vowels in
the L2 English speech of Brazilians. Even the most ﬂﬁent sometimes use full vowels
when native speakers would use a reduced vowel. There is no apparent reason for such
variation, but it was hypothesized that there might be a systematic effect caused by
some features of the phonological environment. Sixteen highly proficient Brazilian
users of English were recorded speaking informally for 30 minutes each. The patterns of
reduction of four prepositions (to, at, of and for) were studied, and a statistical /aﬁalysis
carried out using VARBRUL. The results showed that the .eﬁ“ect of the identity of the
word itself was significant, with fo tending to be reduced rather than not, while of and
for were relatively resistant to reduction. Howe{zer, the results for ar turned out not to pe
significant, leading to its removal from the final analysis. Initial position in an
intonation group had an inhibitory effect on reduction, as did an initial /b in the
following word, while reduction was favoured if the following word began with a
vowel. In spite of the significant results, these variables clearly did not account .for all
the variation, and it was felt that psycholinguistic factors related to attention and degree
of planning must also be exerting an inﬂuence, with the affective dimension being
another likely source of vén'ation. Because of the probable influence of psychological

factors, it seems doubtful that remedial procedures can be devised to remove all traces

of a foreign accent, but this research nevertheless showed that certain phonological



environments can be targeted as inhibiting vowel reduction, and potentially reducing

comprehensibility.

192 pages (excluding appendix)
57,965 words (excluding appendix)
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RESUMO

VARIABILIDADE NA REDUCAO DE VOGAIS POR FALANTES BRASILEIROS
. DE INGLES

MICHAEL ALAN WATKINS

UNIVERSIDADE FEDERAL DE SANTA CATARINA
2001

Professora Orientadora: Dra. Barbara Oughton Baptista

Nesta pesquisa foi investigada é variagéio no uso de vogais reduzidas no inglés
falado por brasileiros. Mesmo 0s mais ﬂuentés usam as vezes uma vogal forte quando
um falante nativo usaria obrigatoriamente uma vogal reduzida. Ndo h4 nenhuma razio
aparente para tal variagdo, mas levantou-se a hipdtese de que pudesse haver um efeito
sistematico de alguns aspectos do contexto fonolégico. Foram gravados 16 brasileiros
com alto grau de proficiéncia em inglés, falando informalmente durante 30 minutos. Os
padrdes de redugéio de quatro preposigdes (fo, at, of e for) foram estudados € uma
analise estatistica foi feita usando VARBRUL. Os resultados mostraram que o efeito da
identidade da palavra em si era significante, sendo que fo foi reduzida com relativa
freqiiéncia, enquanto of e for se mostraram mais resistentes a redugdo. Os resultados da
preposicdo at ndo foram significantes, o que levou a exclusdo dela na analise final. A
localizagdo em posi¢do inicial de um grupo entonacional foi um fator que inibiu a
redugdo, como também o foi a presenga de /b/ inicial na palavra seguinte. Por outro -.'
lado, uma vogal inicial na paiavra seguihte favoreceu a redugdo da preposi¢do. Apesar
dos resultados significantes, ficou claro que essas varidveis nio foram as Unicas
responsaveis pela variagdo. Sugere-se a provavel influéncia adicional de fatores
psicologicos relacionados a ateng@io e ao planejamento, como também a dimensdo
afetiva. Por causa da provavel influéncia de fatores psicologicos, seria muito dificil

elaborar atividades didaticas que pudessem eliminar todos os sinais de um sotaque



estrangeiro, mas esta pesquisa mostrou que certos contextos fonologicos podem ser
alvejados como inibidores da redug@io de vogais, podendo causar uma redugdo de
compreensibilidade.

192 paginas (excluindo o apéndice)
57.965 palavras (excluindo o apéndice)
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CHAPTER 1
INTRODUCTION

1.1 The problem

This study is concerned with what .is often referred to as ‘foreign accent’. An
aspect of pronunciation in which a foreign accent is immediately noticeable is rhythm,
which even in very fluent non-native speakers may continue to reflect L1 patterns. The
key to native-like rhythm in English is vowel reduction. Brazilian speakefs, having a
certain amount of vowel reduction in their L1, do not find it particularly difficult to
produce reduced vowels in English, but they are inconsistent: even the most proficient
Brazilian speakers of English (except those who became bilingual in early childhood)
continue to use full vowels in some cases where a native speaker would always use a
reduced one. This variability can be a source of frustration to both the speaker and to
- teachers, as there is usually no obvious reason for it. However, since no study has-
investigated whether there are in fact any linguistic factors systematically inhibiting
reduction in certain environments, there is absolutely no starting point for developing
focussed remedial work on this feature. Vowel reduction remains. rﬁysteriously variable,
and an aspect of pronunciation over which speakers appear to have little or no contrdl,
or even awareness. The ‘problem’ is not, however, the foreign accent itself, but the

apparent inexplicability of the variation.

1.2 The aim of the study
The aim of this study is to establish whether or not there are any systematic

effects from the phonological environment (segmental or prosodic) on variability in the



use of the weak forms of function words in the English of advanced Brazilian speakers.
A pilot study showed that function words are far more resistant to reduction than the
- unstressed syllables of lexiéal‘ words, which may be subject to holistic learning as well
as L1 interference from cognates, and which were accordingly excluded from the main
study. By focussing on a subset of a single class of function words (prepositions), other
linguistic variables apart from those béing investigated could be held relatively
constant, and phonological context studied without excessive interference from

extraneous factors.

1.3 Justification of the study

If certain environments could be identified in which Brazilians tend to use a full
vowel when a native speaker would use a reduced one, this would enable teachers and
materials designers to focus on these contexts to give specific practice, in order to try to
eliminate this strongly non-native feature of Brazilians® pronunciation. My assumption,
when 1 undertook this work, was that most Brazilians learning English should try té
have as little ‘foreign accent’ as possible; however, now I am not so sure. Firstly, what
exactly is meant by the term ‘foreign accent’? According to Flege (1981), “perception
of a foreign accent derives from differences in pronunciation of ﬁ language by native
and non-native speakers” (p. 445). Major (1986) defines a folreign accent as “a deviation
in pronunciation from the norms of native speakers of the language” (p. 53), and
McAllister (1997) as “the inability of non-native language users to produce the target
language with the phonetic accuracy required by native listeners for acceptance as
native speech” (p. 207). Munro and Derwing (1995b) define foreign-accented speech as
“non-pathological speech that differs in some noticeable respects from native speaker

pronunciation norms” (p. 289). What is common to all these definitions is that they



draw a distinction between native speakers and non-native speakers: ‘having a foreign
accent’ is equated with ‘speaking differently’, with the result that one is not recognized
or accepted as a member of the native speech community. However, the very idea of a
‘foreign accent’ in this sense could be considered a pernicious and discriminatory kind
of value judgement, if one takes into account not only the global importance of English
in international communication today, but the increasing ethnic mixture within ‘native
speech communities’.

Any discussion of the topic of foreign accent has to consider two potentially
conflicting forces: firstly, the. functional aspect of the need for intelligibility, and
secondly the sociological issue of .language users’ rights. Intelligibility is defined by
Munro and Derwing (1995a) as “the extent to which a speaker’s message is actually
understood by a listener” (p. 76), although they add that there is no universally accepted
way of assessing this: methods include the total number of words a listener transcribes
correctly, percentages of key words recognized, accurate paraphrases, and rating on a
Likert scale. In Munro and Derwing (1995b), a distinction is drawn betweenr

intelligibility (the extent to which an utterance is actually understood),

comprehensibility (listeners’ mrception of difficulty in understanding particular
utterances), and accentedness (how strong the talker’s foreign -aecent is perceived to
be). These dimensions are considered to be related, but partially independent: utterances
may be highly intelligible and comprehensible, yet rated as heavily accented. The
difference between comprehensibility and intelligibility appears to involve processing
difficulty: two utterances may both be perfectly understood, but one may require special
top-down processing to resolve doubts about an initially unintelligible word, thus
causing the listener to assign a low comprehensibility score. The authors found a -

relationship between comprehensibility and listener response times, but not between



accentedness and response times, and concluded that an accent, even a strong one, is by
no means an inevitable barrier to communication. In their studies, a high rating for
‘foreign accent’ was not such a good predictor of unintelligibility as of
comprehensibility. A slower speaking rate could serve as a compensatory strategy for
learners whose speech is of reduced comprehensibility when uttered at a normal rate. In
Derwing and Munro (1997), speaking rate was found to be correlated negatively with
comprehensibility, though not with intelligibility: in other words, fast accented speech
may require more effort to process, but that does not necessarily prevent it from being
understood. They insist that accent ratings and intelligibility ratings must be
disassociated in assessment instruments, which often confound the two dimensions.
However, although studies show that a foreign accent does not necessarily hinder
understanding, they point out that there is no clear indication as to which aspects of
pronunciation are most crucial for intelligibility. They also report a correlation between
familiarity with the speaker’s L1 and higher intelligibility scores, which carries an
implication that L2 speakers of English may delude themselves into believing that they
are easily understood by all native speakers, whereas it is only those native speakers
who are familiar with their L1 who can in fact understand them easily!

In general, the evidence suggests that it may not always .be a safe strategy to
deliberately maintaiﬁ a foreign accent, as apart from the serious risk of not being
understood by monolingual native speakers, other undesirable consequences may enSue,
such as listener irritation due to the extra processing demands (Munro & Derwing,
1995b), and less favourable ratings for status and solidarity (Ryan, Carranza, & Moffie,
1977, Brennan & Brennan, 1981). However, in situations whefe learngrs are primarily

interested in communicating with other non-native users; there are strong grounds for



questioning the relevance of ‘native speaker norms’. Graddol (1998), summarizing a
survey of the use of English in the world carried out by the British Council, predicts that
within a decade or so, the number of people who speak English as a second
language will exceed the number of native speakers . . . . the centre of authority
regarding the language will shift from native speakers as they become minority
stake-holders in the global resource. Their literature and television may no longer
provide the focal point of a global English language culture, their teachers no
longer form the unchallenged authoritative models for learners. (p. 25)
Jenner (1997) points out that
many fluent non-native users of English from different L1 backgrounds actually
communicate more efficiently and comfortably with each other than with native
speakers. Indeed, the presence of a native speaker - and particularly an RP
speaker - often has a damaging effect on the facility of communication in such
international transactions. (p. 154)
Jenner estimates that the proportion of transactions between users of English which do
not involve a native speaker is around 70%, and likely to rise, and predicts that native
varieties of English “will shift under the weight of this influence” (p. 156), rather than
non-native users moving closer to the phonology of one or other native variety. He
expects a simpliﬁed vowel system to become the global norm, with native varieties
being viewed as “no more than particular phonetic realizations of the basic underlying
. v
systems” (p. 154). Keys (1999) takes a similar global perspective, arguing that users
should “feel free to'develop their own idiolect and at the same time sustain a degree of
mutual intelligibility that makes the English language such a useful tool for global
communication” (p. 25)
Crystal (1997) notes that as well as identifiable regional L1 varieties of English
such as Australian, New Zealand, Canadian, South African, Caribbean, Irish, Scots and
Welsh, distinctive L2 varieties have recently developed in South Asia, West and East

Africa, Singapore, and in parts of the Caribbean. He considers that “these new

Englishes are somewhat like dialects we all recognize within our own country, except



- that they are on an international scale, applying to whole countries or regions” (p. 133).
He predicts the development of a World Standard Spoken English (WSSE), which
already exists to some extent, ahd adds that, while no feature of L2 English has yet
become a part of standard US or UK English,

there is no reason for L2 features not to become part of WSSE. This would be

especially likely if there were features which were shared by several (or all) L2

varieties - such as the use of syllable-timed rhythm . . . (p. 138).

, It should be mentioned, in passing, that Crystal’s very influential and widely
disseminated views on the rise of Engﬁsh havé been vehemently criticized by Phillipson
(1999) as covertly condoning liﬁguistic imperialism.

This, then, is the global context within which Brazilians today are learning
English. Every Brazilian user of English is, in theory, free to make a personal choice as
to how he or she wishes to ‘sound’ (how native-like, and with regard to which native
variety), but this freedom is constrained by the need to be understood. The present study
is completely neutral with regard to value judgements concerning the subjects’ accents.
Its aim is to gl_e_sgglag what is believed to be a typical characteristic of ‘Brazilian
English’, and lto try if possible to find a pattern in the occurrence of this particular trait.
If certain groups of learners wish to eradicate this trait, in order to acquire a more
‘native-like’ rhythm, for whatever reason, then it is hoped that thisA study may provide at
least some guidance for pronunciation teachers, but there is absolutely no suggestion
implied that a speaker who reduces vowels is speaking ‘better’ English than one who
does not. No accent, divorced from a communicative context, can legitimately be
considered to be ‘better’ or ‘worse’ than any other. What can be evaluated are
comprehensibility and intelligibility, as these dimensions relate to the Uansrﬁission of
particular messages in particular situations with particular listeners. It may well be,

however, that a Brazilian who rarely reduces vowels is more easily understood by the



Germans or Japanese or other non-native speakers that he needs to communicate with
than someone with a near native-like rhythm, who might get a better mark for
pronunéiation in a university oral test!

Given. the rapidly developing status of English as a tool for global
communication, I consider that test-takers have a right not to be assessed for strength of
accent alone (as is liable to happen, in. my experience, in- oral tests in Brazilian

universities): what should be assessed are comprehensibility and intelligibility, which,

as Munro and Derwing show, do not necessarily correlate with strength of foreign
accent. Accent itself, so long as it does not adversely affect intelligibility, should be
regarded as just as much a personal matter as one’s body language, or choice of clothes

- that is, a reflection of one’s cultural conditiofling and/or individual identity.

1.4 Overview of the dissertation

There are five chapters in the body of this dissértation. In Chapter 2 I look at
theories related to the production and perception of stress and rhythm, within the
general framework of Levelt’s (1989) model of L1 speech production, and this is
followed by a general discussion of vowel reduction in English and Portuguese. In
Chapter 3 I summarize the two currently most influential generative approaches to
stress and vowel reduction, the rule-based analysis of Halle and Vergnaud (1987), and
Burzio’s (1994) analysis based on Optimality Theory, with reference to lexical and to
function words. I propose that Optimality Theory is able to provide a better account of
the alternations of strong and weak forms, and the variability which characterizes L2
speech. In Chapter 4 I review the literature of SLA with specific reference to the topics
of variability and phonological acquisition, in an attempt to explain the causes of th¢

above-mentioned ‘deafness’ to vowel reduction which I have observed in Brazilian



users of English. The major theoretical orientation for this chapter is again the Levelt
model, but in the expanded form proposed by De Bot (1992) and others in order to
account for the phenomena of Bilingualism. In attempting to account for the variability
which is the focus of the stlidy I refer to the literature on cross-linguistic transfer,
Universal Grammar, Parameter-Setting and Optimality Theory. Chapter 5 consists of a
summary of the method and results of the pilot study, followed by a more detailed
account of the method used for the main research project, the aim of which was to
. discover if there was systematicity in the variability of vowel reduction in English
function words by advanced Brazilian speakers. The results of this investigation, which
indicate a somewhat weak and limited aniount of linguistically-conditioned

systematicity, are presented and discussed in Chapter 6.



CHAPTER 2
STRESS, RHYTHM AND VOWEL REDUCTION

2.1 Introduction

The purpose of this chz;pter is to review some general aspects of vowel reduction,
firstly as an aspect of communication, from the standpoint of both perception and
broduction, and secondly as a particular phonological characteristic of English and
Portuguese. Vowel reduction serves to sharpen the impression of rhythm Which results
from the approximately regular recurrence of stressed syllables, by highlighting the
stressed syllables. Its effect can thus be thought of metaphorically as the ‘toning down’
of contrasts in the background, so that the communicatively more important foreground

.can stand out more clearly. However, before we can describe vowel reduction, it is
important to have a clear definition of what stress itself is, and as Hayes (1995) points
out, this is “one of the'ﬁerennially debated and unsolved problems of phonetics” (p. 5);
one which we will be coming up against time and again in the course of this
dissertation.

Although the perception of stress is related to the dirﬁensions of loudness,
duration and pitch, the precise realization of stress varies to some extent across
languages. While in English, pitch has éonsistently been found to be the dominant cue
for- stress, folloWed by d}lration, then loudness, (Allen, 1975; Lehiste, 1977,; Handel,
1989; Hayes, 1995), for Brazilian Portuguese Major (1985) and Massini-Cagliari (1992)
have found duration to be the strongest cue, followed by pitch, again with loudness in

third place. However, Handel (1989) emphasizes that this broad sort of rank-ordering is

very much an oversimplification. He observes that different sounds have inherently
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different durations, with low vowels being inherently longer than high vowels, and that

vowels differ in their intrinsic pitch: he reports the /i:/ in beet to be 183 hz, while the /se/

of bat is 163 hz. The preceding consonant also influences F, so much that the value can

reverse: after /v/ or /z/, /i:/ drops to 164 hz, while after /t/ or /p/, /ae/ increases to 172 hz,

and coarticulation brings about frequency changes that must be compensated for in the
perception of stress. Handel points out that often it is not pitch itself that signifies the
stress but a change in frequency. Thus, even though the F, of a stressed vowel may be.
25% higher than if it was unstressed, that vowel still may not be the highest frequency
vowel in a pﬁrase. In other words, stress is not something objectively ‘there’ in the data,
which can be ‘picked out’ by instrumental analysis. The listener has to filter out the
factors that influence duration and frequency in order to perceive .the speaker’s intended
stress. Handel considers that the relationship between the acoustic phenomena and
perceived stress is indirect:
The stress pattern is not heard because of the changes in. pitch, duration or
intensity; rather, these changes induce us to hear a particular rhythmic structure in
which given syllables become prominent. It is true that pitch rises or duration
increases usually occur on the stressed syllable. However, these acoustic changes
are associated or correlated with syllable stress; these acoustic changes are not the
cause of syllable stress. (p. 429)
As we shall see in the discussion ef English, the fact that it is impossible to find
acoustic correlates for stress which hold good in all contexts, a point on which experts _
all agree, has led to uncertainty as to whether certain syllables in English, such as the
first syllable of automata, and the final syllable of product, are stressed or stressless.:
This chapter is organized as follows: 2.2 reviews research showing the role played
by stress and vowel reduction in speech perception, especially in the recognition of

lexical word boundaries; 2.3 focusses on the production process, within the framework

of Levelt’s model of L1 adult speech production, which shows that vowel reduction can
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occur at three different stages during production; finally, 2.4 consists of a closer look at
the language-specific physical correlates of stress in English and Brazilian Portuguese,
discussing the question of whatvreduced vowels are, and whether they are best seen as
phonemically independent of stressed vowels or as metrically-conditioned allophones of

full counterparts.

2.2 The role of vowel reduction in speech processing

As mentioned above, the principal effect of rhythm is to highlight certain words
or syllables for extra attentiofl by the hearer: stressed syllables stand out against a
background of less prominent syllables, thereby providing valuable cues for the
decoding of rapid speech, whjch cannot be carried out without the use of strategies
which make use of the natural redundancy in language. As speech is normally produced
at the rate of about two to three words per second (Levelt, 1989), not every individual
sound in the acoustic signal can be perceived by the hearer, who needs to anticipate
auditory cues by using linguistic and extra-linguistic information, so that only a cursory
examination of the acousticv signal is required (Rost, 1990). The three crucial
dimensions of F,, intensity and length are to some extent redundant in the acoustic
~ signal, as in each dimension there are cues which are recoverablé from cues in the other
dimensions, so that listeners need only rely on samples of features in the stream of
speech to make sense of a speech signal. They construct a full analysis from a partially-
heard signal by simultaneously employing three interdependent decoding concepts:
phonemic sequencing, metrical distribution, and tone direction (Marslen-Wilson &
Tyler, 1981).

Individual phonemes are not easily identifiable in connected speech, as features

overlap and are transmitted in parallel (Fowler, 1980; Brown, 1990), and all phonemes



12

change their perceptual features in different phonetic environments (Rost, 1990).
Church (1987) claims that fluent listeners recognize words in connected speech because

of the allophonic variations: in English, for example, /h/ or aspirated /t/ represent the

onset of a new stressed syllable, while unreleased stops are always syllable-final.

The perception of stress plays a crucial role in segmenting incoming speech data
into words. According to the cohort model (Marslen-Wilson & Tyler, 1981), words are
recognized on the basis of word-initial phonological information, the crucial
recognition point being where a word is uniquely distinguished from other known
words beginning with the same sound sequence. In Klatt’s LAFS (Lexical Analysis
From Spectra) model (Klatt, 1992), thisblinear view of real-time processing is modified
to allow the listener to compute the spectral signal periodically and then compare this
input to pre-stored spectral templates in a mental lexicon, dispensing with the need to
compute representations for each phonemic segment. A competent listener’s template
for any lexical item could be conditioned by phonotactic knowledge that the item is
likely to be uttered in different phonetic environments, thereby handling the free
variation, assimilation, reduction and elision of vowels and conso'nénts that are typical
of normal conversational speech.

The relevance of rhythm to individual word recognition is fhat linear processing
can be enhanced through the utilization of prosodic cues extending over an entire pause -
unit in order to construct a hierarchical representation of units. According to Grosjeaﬁ
and Gee (1987), listeners who are able to identify and focus on stressed syllables could
activate this metrical template in short-term memory to allow for delayed decoding of
unstressed segments by inference. Grosjean and Gee propose that this representation, “a

string of phonetic segments grouped into syllables marked as weak or strong” (p.144),
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is intermediary between spectral sampling and lexical access. Only stressed syllables
would be used to initiate a lexical search, while weak syllables on either side are
identified by means of a pattern-recognition-like analysis, and with the help of the
listener’s knowledge of phonotactic and morpho-phonemic rules. Grosjean and Gee
speculate that a series of cohorts may be activated where the stressed syllable in
question is the first syllable of a subset of candidates, the second syllable of another
series, the third syllable of another, and so on. The information from the search will
both help the ‘system recognize the word which contains the stressed syllable, and play a
role in identifying weak syllables on either side 6f the stressed syllable by fneans of
well-learned syllable patterns such as sequences of function-words (e.g. to the, I'd’ve).
srosjean and Gee’s view/of speech perception departs from the strictly linear
models in that it consists of jumps to stressed syllables, being a “feed-forward, feed-
back system, where there are constant adjustments being made to early and/or partial
analyses and constant prediction being made on what is to come” (p. 148). As stressed
syllables are longer than unstressed ones, with higher pitch and amplitude, they are
more easily perceived in a noisy environment, or by the hard of hearing, and may
override segmental cues in word identification. Grosjean and Gee argue that content
words are not necessarily processed in a different way from ﬁlﬁction words, but that
stressed and unstressed syllables are processed differently from each other: it is not .
word class that counts, but stress on the item. They base this claim on research data
showing a strong negative correlation between the duration of a monosyllabic function
word and monitoring time, and conclude that the word’s saliency in a particular context
will determine whether it is accessed in depth through the mental lexicon, or is subject

to a weak-syllable analysis.
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Cutler (1992) distinguishes between lexical prosody, with the three levels of
stress which a word carries in its citation form (e.g. ge.ne.rate), and metrical prosody,
with two levels (strong and weak), which relates to the rhythmic pattern of longer units. |
She claims that only metrical prosody is relevant in lexical access: only changes in S/W
values, as when a full vowel is reduced or a reduced vowel becomes full, alter the
metrical structure. Other mis-stressings, which do not alter the metrical structure, do not
cause major word-identification problems, and in certain contexts are necessary to
maintain eurhythmy. For example, if a word with two full vowels (e.g. canteen) has the
stress shifted (as in canteen opening times), metrical structure is unchanged, whereas
words like balloon, with a reduced initial vowel, would have an altered metrical
structure if the stress was shifted. A stress ciash is therefore unavoidable in contexts
such as balloon race. Cutler’s argument is partially based on Bolinger’s (1981) proposal
that lexical entries have no stress patterns, but have only segmental representations (in
which full vowels are represented as full and reduced vowels as reduced) plus a marker
indicating which syllable should receive primary accentuation in citation form. Anr
accurate segmental representation will be all that is needed to access a lexical entry.
Reducing a full vowel or giving full value to a reduced vowel results in an inaccurate
segmental representation and hence in poorer recognition perfdrmance. This is an
interesting point of view, as it implies that secondary stress is more important for word
recognition than primary stress, and may throw some light on Baptista’s (1989)
surprising finding that secondary stress, but not primary stress, was wrongly transferred
from Portuguese to English cognates.

Another way of looking at the issue, about which more will be said in Chapter 3,
is that these two levels of stress in fact participate in different systems. Primary (or

main) word stress is really intonation prominence: in other words, it is a property of the
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intonation group, which in the case of a citation form happens to consist of a single
word. It is not the property of the word qua word. An extraordinary amount of
confusion has resulted from the tendency of metrical phonologists to confine their data
to polysyllabic words or compounds in isolation, which has led them to assume that
there are three levels of word stress. Although pitch prominence can fall only on a
metrically strong syllable, it is misleadirig to refer to it as another level of stress:
tonicity might be a safer term to use.

Cutler’s claim that only metrical prosody is relevant to speech processing is based
on self-correction data. In an earlier study she found 61% self-correction if metrical
prosody had been altered, but only 21% if only lexical prosody was affected by a slip of
the tongue, suggesting that speakers assume that changes in metrical prosody threaten
reception of the message more than changes in lexical prosody. She also found that in
slips of the ear metrical prosody is very resistant to distortion. Word boundaries are
added, lost or shifted, especially before weak syllables, and much less frequently before
strong syllables. For example, It was illegal was heard as It w;zs an eagle, and A Coke.
and a Danish as A coéonut Danish. This suggests a strategy that strong syllables are
taken to be word onsets: there are mar;y more words beginning with strong syllables
than weak in English, and words beginning with strong syllables have a higher
frequency of occurrence than words beginm'ng vh’th weak syllables. Cutler reports that
73% of all words in a 30,000 word dictionary of British English, and 70% of
polysyllabic words, had a full first vowel, and in a 20,000-word corpus of American
English 78% of all words, and 73% of polysyllabic words, began with a full vowel. In a
subset of the 13,000 most common words of the British corpus, assuming that all
monosyllabic closed-class words would be metrically weak in continuous speech,

72.32% of the whole subset, and 73.46% of lexical words, consisted of or began with
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strong syllables. However, when mean frequency of occurrence of each type of word is
taken into account, about 85% of open-class words in average speech begin with full
vowels. About 25% of grammatical words are polysyllabic with strong first syllables,
25% polysyllabic with weak first syllables, and about 50% monosyllabic and metrically
weak. Thus of all words in the average utterance, maybe only a minority have strong
first (or only) syllables, but, contrary to Grosjean and Gee’s proposal, Cutler considers
that
it is highly debatable . . . whether grammatical words have lexical representations
of the same kind as lexical words, and whether the process of converting sound to
meaning in speech recognition is of the same nature and complexity for
grammatical words (especially those that are monosyllabic and metrically weak)
as for lexical words. . . . the meaning of grammatical words is context-dependent

to a far greater degree (consider, for example, fo in ‘to swim’, ‘to Cambridge’, ‘to
John’, ‘to arms’, and ‘to a far greater degree’). (p. 352) ’

Rhythm in English can be thought of as a way of providing purposeful
redundancy. Without the informationally redundant intervening weak Qowels, the
speech chain would consist of a metrically structureless concatenation of information-
bearing sounds, requiring conﬁnuoué attention. Communication would break down if
there were the slightest loss of attention, or in less than perfect listening conditions.
Unstressed syllables space out and structure the information in a way that enables the
spoken exchange of information between human beings to take place efficiently under a
variety of conditions. As Allen (1975) states, “without rhythmic organization . .. . the

linguistic message would be difficult to transfer” (p. 84).

2.3 Vowel reduction in speech production
In this section, Levelt’s (1989) model of speech production is summarized, as it
will constitute the main theoretical framework within which I approach the question of

how and at what point reduced vowels are selected, whether vowels on their own are
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‘selected’, and whether ‘selected’ is the right word to use. Although this chapter is
primarily concerned with native speakers, in Chapter 4 the same framework is used to

examine the characteristic phenomena of bilingualism.

Figure 1. Levelt’s model of speech production. (Levelt, 1989, p. 9)

Levelt’s model aims to account for the normal, spontaneous speech production of
adult native speakers. A fundamental distinction is drawn between processes which use
declarative knowledge, and those involving procedural knowledge. The former
includes encyclopaedic knowledge (conceptual and lexical in particular) and situational
discburse knowledge, while the latter includes morphosyntax and phonology,‘ and is

used in the processing of declarative knowledge. Declarative knowledge concerns
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everything that can be represented at the conscious level, whereas procedural
knowledge is stored implicitly (not being available to conscious awareness) and used
automatically (without conscious control). According to Paradis (1994), these two types
of memory are subserved by neuro-anatomically distinct systems, and interact in normal
speech production. However, ﬂueﬂcy decreases as conscious control increases, since
attention cannot focus on all the relevé.nt parameters at the same time, whereas
automatic processes do not interfere with one another and can operate in parallel. Levelt
assumes that, to .account for normal fast adult native speech, production has to be
incremental, pérallel and largely automatized.

The Conceptualizer is where the selection and ordering of relevant information
takes place, and where the intentions the speaker wishes to realize are adapted in such a
way that they can be converted into language. The Conceptualizer outputs ‘preverbal
messages’, which are converted into phonetic plans by the Formulator, .th'rough the
selection of lexical items and the application of grammatical and phonological rules.
Lexical items consist of two parts, which are independently retrieved: the lemma (iﬁ
which meaning énd syntax are represented) and the lexeme (in which morphological
and phonological properties are represented). The selection of lemmas and the relevant
syntactic information leads to the formation of the surface stmcﬁre, while at th¢ same
time morpho-phonological information is activated and encoded.

According to De Bot (1996), word-forms are retrieved from memory at the rate of
about 5 per second (although Levelt and Wheeldon, 1994, found that actual retrieval
time is frequency-sensitive, with low-frequency lexemes taking longer to retrieve). They
are then transformed into phonetic plans via morphological/metrical spellout (the
number of syllables, their relative stress levéls, and internal constituent structure), and

segmental spellout (which gives information about the word’s phonemic structure).
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The actual form of this ‘structure’ is central to the issue of vowel reduction, as
according to which theory one adopts it may vary from radical underspecification to fuﬂ
phonemic speciﬁcéltion‘ The resulting surface structure also provides direct input to
the Prosody Generator, which computes the metrical and iptonational properties of the

utterance, amongst other things.

Figure 2. The phonological component in Levelt’s model. (Levelt, 1989, p. 366)

Phonetic plans for words consist of morphological structure and four tiers of
phonological sfructure. The skeletal tier consists of a sequence of timing slots, usually
represented in terms of sonority as C and V. At a lower level there is the segment tier,
while above the skeletal tier is the syllable tier, which binds C’s and V’s into larger
units. Above that still is the metrical tier, where the word’s stress pattem is

represented. A fifth tier, that of intonation, is not stored in the word’s phonetic form, as

rs
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it is not a property of the individual word. Morpho-phonemic rules mediate between the
levels, adding or deleting phonemes, changing feature values (for example, voicing a
final -s). |

In connected speech, words and word-like units are grouped into smaller or larger
prosodic units. The main such unit for many languages, including English, is the
intonation group, which has an internal structure made up of phonological phrases,
the size and number of which depend on such factors as syntactic structure, rate of
speech, and formality of the communicative situation.

According to Levelt, the Prosody Generator receives underlying (phonemic)
forms, and specifies for each successive syllable frame its duration, loudness, and
contribution to pitch contour. It also inserts phrase boundaries, and modifies the
segmental spellout through reduction and assimilation in fast speech. Reduction can
occur at all three spellout levels: surface structure input can induce the morphological
spellout to address reduced allomorphs, ségmental spellout can generate reduced forms
following general structure-dependent rules, and phonetic spellout can be subject to
extreme parameter settings for duration and loudness of a syllable.

In generating rhythm the Prosody Generator has to work with very little
lookahead, the metrical pattern being created incrementally,. as information from
surface structure and morphological/metrical structure becomes available. Most English -
words have a citation metrical pe;ttérn étored in the mental lexicon, so no lookahead is
required except for stress shift (e.g. thirteen <> thirteen men), and that only involves the
next word. New phonological words can be created by the Prosody Generator by
cliticization, the tendency increasing with the rate of speech.

For each syllable, the duration parameter is set as a function of the number of

syllables to follow in the word; also in the phonological phrase stressed and unstressed
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syllables are lengthened in phrase-final position. Stressed syllables become
progressively longer towards the end of a phonological phrase, but unstressed syllables
are not sensitive in this way to phrase position. The eventual phonetic plan for a word is
thus considered to b¢ a string of syllables (stored articulatory patterns)plus settings for
certain free parameters, such as duration, stress and pitch. The words are not stored and
retrieved as réady—made wholes: research oonsistently shows that word-frames (metrical
infonnatioo about number and accent of syllables) are independently available from the
~ elements that fill them.

In a more recent refinement of the model, Levelt and Wheeldon (1994) claim that

~ syllable frames_are composed not for lexical words (there would be no point, as the
words could be stored ready for production), but for phonological words in connected
speech, since “it is the exception rather than the rule that a word’s canonical syl_lable
skeleton is identical to the frame that will be filled” (p. 241). Syllabiﬁcation takes place
at the level of connected speech, not' at any ear;lior ‘citation form’ level. The _releyant
unit of phonological encoc_h'ng in connected speeoh is the Phonological word (or clitic
glv'ou'p): for example, <demand it is syllabified as de.man.dit,) with syllabiﬁcation‘ :
crossing lexical word boundories (see Figure 3).

The final step of encoding is to compute or access the artioulatory gestures that
will realize a phonological word’s syllables. According to Levelt and Wheeldon (1994),
what is accessed or computed are the gestural scores; which are specifications of tasks
to be performed, as in musical scores. Five subsystems in articuiation can be
independently controlled: the glottal and velar systems, tongue body, tongue tip, and
lips. These computations are performed by an articulatory network, a coordinative

motor system involving feedback from the articulators. Gestural scores are abstract,

specifying the tasks to be performed, not the motor patterns to be executed. Most



syllables that a speaker uses are highly overlearned articulatory gestures, 'and most
phenomena of allophonic variation, of coarticulation and assimilation have the syllable
as their domain. In other words, if you know the syllable and its stress level, you know

how to pronounce its segments.

Figure 3. Levelt and Wheeldon’s model of phonological encoding. (Levelt &
Wheeldon, 1994, p. 242)
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Levelt and Wheeldon suggest that we have a store of syllabic gestures for
syllables that are regularly used in speech, which they call a “syllabary’:

According to this theory, the syllabary is a finite set of pairs consisting of, on the

one hand, a phonological syllable specification and, on the other hand, a syllabic

gestural score. The phonological specification is the input address; the gestural
score is the output. As phonological syllables are, one by one, created during the
association process, each will activate its gestural score in the syllabary. That
score will be the input to the ‘articulatory network’ (see above), which controls
motor execution of the gesture. Crompton (1982) made the suggestion that
articulatory routines for stressed and unstressed syllables are independently
represented in the repository, and this was adopted in Levelt (1989). It should be
noticed that the size of the syllabary will be rather drastically different between
languages, ranging from a few hundred in Chinese or Japanese to several

thousands in English or Dutch. (p. 246)

An important proposal of this model, which is crucial for the question of the
phonological status of reduced vowels (discussed below in 2.5), is that stressed and
unstressed syllables are independently represented in the syllabary. If true, this proposal
would mean that native speakers of English have a severely restricted set of vowels
available for unstressed syllables, which may or may not be linked with full forms in
related words with different stress patterns (e.g. syllable - syllabic) - possibly mediated
by the written form in the case of literate users - rather than selecting reduced
allophones or reducing full vowels in any real-time sense.

If vowel selection is inseparable from syllable-selection, Levelt and Wheeldon
would at first sight appear to be endorsing the conventional generative view of vowel
reduction as a low-level phenomenon, since they claim that syllabification must be a
late process in phonological encoding. However, looking at it the other way round, if
radical underspéciﬂcation 1s the rule in lexical storage (as Archangeli, 1988, proposes),
only unpredictable features would be stored, and in the case of a stressless syllable there

would be nothing to reduce unless (in the case of an 1.2 user), because of faulty input or

spelling influence, the word had not been despecified, or had been incorrectly
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respecified under pressure from highly-ranked L1 constraints. According to Levelt and
Wheeldon, evidence from speech errors does in fact suggest that L1 phonological

encoding is underspecified. They give an example of the /k/ in scruffy, which was

mispronounced as gruffy, suggesting that the velar stop was represented by an
archiphoneme /K/ and unspecified for voicing, the distinction being neutralized after

initial /s/. The full specification would be computed from the underspecified base if

each phonological syllable arising in the process of segment-to-frame association
correspbnds to one and only one gestural score in the syllabary: even if a syllable’s
segments are underspecified, their combination can still be unique.

The domain of radical und_erspeqiﬁcation would thus be the syllable, not the
lexical word - and not just pqtentia} syllables, but syllables. that occur with sufficient
frequency to have become overlearned. Levelt and- Wheeldon claim that there is a ‘race’
between full computation of all syllables on t}ae one hand, and access to stored syllable
scores on the othc?r, with the latter normally winning except for very low-frequency or
new\syllables. It may be, however, that only core syllables (those that dbey the sonority
hierarchy) are stored, and that affixes are always computed (any post-nucleus consonant
after the first one being considered an afﬁx, or syllable appendix, as in Giegerich, 1992,
and Ogden, 1999). This woﬁld happen mostly in word-final position, where there i-s a
left-over consqnantall segment vwhjch cannot as§ociate to a following §yllable. This
restriction to core syllables would gr{ezftly reduce the number of syllables in English.

Another possiﬂility is that proposed by Fujimura (1990), cited by Levelt and
Wheeldon (1994). Fuyjimura divides the syllable into initial demisyllable (C+V) and
final demisyllable (V+C), with demisyllables being the minimal integral units, the

domains of allophonic variation, sonority, and other relations between Cs and Vs.
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According to Fujimura, consonantal features are in fact features of demisyllables. Levelt
and Wheeldon feel that evidence is still needed to prove this theory, but .if it is true,
speakers may have a demisyllabary rather than a syllabary (though affixes would still
have to be computed). Either way, the implications for pronunciation teaching are
interesting: phonemes and allophones would lose importance, and the central learning
task for a Brazilian acquiring English phonology would consist of identifying and
automatizing a much larger range of syllables (or demisyllables).

| This section has raised some key issues, which will be taken up again at different
points in the course of the dissertation. The dichotomy between declarative (conscious)
and procedural (automatized) knowledge in speech production is central to the research
topic for two reasons: firstly, because a m.ajor cause of underachie\}ement io L2 is the
failure to automatize enough linguistic knowledge to perform with native-like speed
and accuracy (Crookes, 1992); secondly, because the distinction has to do with the
accessibility of certain aspects of fluent speech producﬁon. It has to be assumed that the
actual articulatory commands for production of a vowel, or syllable, or demisyllable,
once a speech intention has been sent to the Formulator, are fully automatic in normal
adult native speech, which means that there is no question of conscious reduction of
anything at the phonetic level. The phonetic form of the output fs fully determined by
the configuration of commands resulting from the preverbal message (the
communicative intention). The fluent speaker is concemed with what He is
commum'cating, but not with how he is actually, physically, producing the relevant
sounds. Vowel reduction is something that native speakers are usually totally unaware
of until it is pointed out to them (which is doubtless one reason why the English
language can get by without a separate letter of the alphabet to represent its most

frequently occurring vowel). While we can consciously choose what to say, and to some
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extent control the way we say it, that conscious control does not extend, in normal
speech situations at least, to the choice of allomorphs or allophones, which are by
definition automatiéally conditioned. |

Levelt claims that teduction can occur at three levels: in the choice of allomorphs
(for example, '/l rather than will, won't rather than will not); at the level of segmental

spellout (a reduced vowel to fill a stressless syllable, for example [segment] for
‘underlying’ ./segment/, when it is a noun as opposed to a verb); or at the phonetic
spellouf level (forvexémple, Jfollowed shortened to .[folad] due to ihe speed setting).

Reduction at the first level seems to me to be very restricted, and not controversial;
reduction at the third level seems to be part of the general lenition or absorption (Hieke,.
1986; Rost, 1990) whiéh typifies rapid speech in any lm@age. The heart of the matter
is the questi(_)n of reduction at the segmental spellout level, which is said to assign
allophones in dependence on surface structure (that is, the combination of the words
selected, w1th their individual metrical patterns, and the syntactic structure, which must
include phrase and sentence-level stress and intonatioh patterns). This is where the
question of whether segments (the ‘appropriate’ allophones) are ‘combined’ into
syllables, as is présuppos_ed in most of the literature, or whether, as Levelt (1989)
suggests, and Levelt and Whgeldon (1994) argue more forceful__ly, syllables are stored
;ready-to-use. Since there is evidence that some consonants as well as vowels also have
different features in stressless syllables (Hayes, 1995 - see 3.4), the notion of a syllabary
%s an attractive oné If syllables are supplied readv-made.\there can be no question of
syllable reduction, as that would require too many changed settings. It would be quicker

for the production system to determine, on the basis of ranked constraints, which
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possible phonetic syllables, for a radically underspecified input in surface structure, are
the most suitable, or ‘optimal’, for each frame, during the phonetic spell-out.

This dissertation is concerned with the occurrence of the reduced vowel /a/,

which, for reasons discussed later in this chapter, I take to be the only truly reduced
vowel in English. We have seen that there are three possible explanations for the

production of /a/ in English:

1. It is the resﬁlt of reduction by derivational rules from underlying full vowels (the
standard view in generétive phonology, from Chomsky and Halle, 1968, onwards);

2. Lexical items are stored in their output form, with reduced vowels, ready to use,
while function words are stored in two forms, strong and weak, but again ready to use
‘off the peg’ (as proposed by Bolinger, 1981);

3. Stored forms of lexical vitems are radically underspecified, so that full vowel
specifications are never there in the first place in unstressable syllables, while function
words arev stored in two forms, the weak form being underspecified. When no vowel

specification is present for a syllable, the default vowel, /a/, occupies the nucleus. A

similar view is put forward with regard to Midi French by Durand (1990).

Of course, this may not be an all-or-nothing affair: different words may be stored
in different ways, depending on their frequency or context of learning, and in the
bilingual lexicon there is the question (discussed in 4.2) of whether cognates are sto?ed
separately or as a single fqrm. In fact, L2 users may perceive and produce reduced

vowels in an altogether different way from native speakers.
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2.4 Stress-timed vs syllable-timed languages

There is a tradition of categorizing languages into ‘stress-timed’ (those with
approximately equal intervals between stresses regardless of the number of intervening
syllables) and ‘syllable-timed” (those in which inter-stress intervals increase in
proportion to the number of intervening syllables). English is considered to be clearly
stress-timed, while Spanish is commonly cited as an example of a syllable-timed
language (despite the counterarguments presented in Borzone de Manrique and
Signorini, 1983). Brazilian Portuguese is generally classified as a stress-timed language,
although it has characteristics of both types, with some regional variation '(for example,
the Gaicho accent is more syllable-timed than that of Sdo Paulo, according to Massini-
Cagliari, 1992), and with a general tendency to become more stress-timed, according to
Major (1981). |

However, the validity of the distinction is questionable. Handel (1989) claims that
it is unwarranted, as all languages display a tendency for stresses to occur at constant
intervals, and that languages termed ‘stress-timed’ are structurally different from those
termed ‘syllable-timed’, containing a wide variation in syllable type while their
unstressed vowels tend to become similar acoustically. In a review of the research
evidence on isochrony, Lehiste (1977) found that all studies shbwed that inter-stress
intervals varied in English, implying either that English was not a language
characterized by isochrony, or that perfébt isochrony cannot be found in production.

It would seem that the latter is the case, and that a certain amount of variation
does ﬁot affect the impression of isochrony. Allen (1975) found that the degree of
temporal variability for similarly structured feet matches the range of standard errors for |
motor thythms (3% when subjects are allowed to set their own rhythm, ranging to 11%

when subjects are asked to follow a given fhythm). Furthermore, Lehiste found in her
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own experiments that some of the differences in intervals were so small as to be below
the perceptual threshold, which for metric foot durations in the range of 300-500 ms
would be about 10% of the duration of the metric foot. She concluded that “if the
differences are indeed below the perceptual threshold, they are perceptually irrelevant
and from the point of view of perception, the rhythm of the sentences must be
considered isochronous” (p. 256). She assumes that in real time less accurate
judgements would be made than under experimental conditions, and that even larger
differences in duration would not be perceptible. Listeners may impose a rhythmic
structure on sequences of inter-stress intervals even when their durational differences
are above the perceptual threshold, S0 that, | just as the perception of pitch is not
necessarily directly related to F,, the perception of rhythm may not be directly related to
true time intervals in speech. Lehiste’s conclusion is that there is a tendency to hear
spoken English as possessing a certain degree of isochronic’ity, and also some evidence
that speakers have a tendency to aim at isochronicity in production.

Syllable duration contains information which is useful for segmentation of the
speech signal into words by the hearer: word-initial consonants are longer, whereas non-
final segments in words of more than one syllable are shorter the further they are from
the end of a word, their duration appearing to depend on the nuinber of syllables that
remain to be produced. Word-final segments tend to be lengthened. Utterance-final
syllables are lengthened by between 60 to 200 ms, and lengthening may affect several
previous syllables also (Handel, 1989). Lehiste (1977) claims that “in English, it
appears to be part of the knowledge of both speakers and hearers that an increase in the
interstress interval signals the presence of a syntactic boundary” (p. 262). Thus, relative
isochrony is a fact of English, incorporated into the grammar at syntactic level, used in

the receptive structuring of the message by hearers, and deviations from the expected
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length-boundary correspondences (as in foreign-accented speech) are liable to hinder
processing.

Dauer (1983) makes the same point as Handel (1989) above: comparing inter-
stress intervals for English, Thai, Spanish, Greek, and Italian, she found that stresses
occurred no more regularly in English than in any other language, and suggested that
the reason why we hear the rhythm of Spanish as being so different from that of English
i1s because of what goes on within inter-stress interQaIS rather than across them. In
‘stress-timed’ languages there is a greater variety of syllable types, with a strong
tendency for heavy syllables to be stressed, and light syllables to Be unstressed. Thus,
syllable structure and stress reinforce each othef, whereas in Spanish the great majority
of syllables, whether stressed or unstressed, are CV. In the English data analyzed, 92%

of unstressed CV syllables had a central vowel, /1/ or /e/, whereas 83% of stressed CV

syllables had a full vowel or diphthong. In the Spanish data, 90% of unstressed CV

syllables had /a/, /e/ or /o/, whereas all vowels were more equally represented in

stressed CV syllables. Dauer notes that “the greater inherent length of half-open and
open vowels tends to lessen the contrast between stressed and unstressed syllables in
Spanish” (p. 57). Thus, in addition to weight and stress acting together, so also do
quality and stress, while absence of full vowel quality correlates very strongly with lack
of stress. There are more differences between stressed and unstressed syllables in
English than in Spanish. While all languages are subject to lenition processes in rapid
speech, in Spanish these affect consonants rather than vowels, and relative syllable
length is little affected. Dauer suggests that the fact that schwa and syllabic consonants
often occur in English in function words and morphological endings, which means that

they tend not to carry much semantic information, makes them seem subjectively even
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shorter than full vowels in stressed syllables. She concludes that, while timing itself is
not affected, stress has a greater effect on the linguistic systems of some languages than
others. She prefers the term ‘stress-based’, and considers that “a language is more or
less stress-based, depending on how large a role stress plays in that language” (p. 59).

Finally, Cummins and Port (1998) argue that this whole debate is based on an
inadequate model, as isochrony is only one constituent of linguistic rhythm:

While isochrony constitutes rhythm by virtue of a single recurrent period, a

hierarchic thythmic structure is potentially much richer, with temporal constraints

operative across levels . . . Our claim is that rhythm in speech is functionally
conditioned. It emerges under just those speaking conditions in which a tight
temporal coordination is required between events spanning more than one
syllable. Linking disparate motor components together into a single temporal
structure, or rhythm, greatly simplifies the problem of coordination among the

many parts. (p. 147)

They thus see rhythm as being important not just to facilitate speech perception, but for
production also: “an organizational principle which has its roots in the coordination of
complex action” (p. 167).

Dauer’s suggestion that some languages simply make more use of stress than
others seems inadequate. It is more likely, as Cummins and Port indicate, that all human
languages make extensive use of rhythm, but that the exact degree of organization of
the various componénts which make up rhythm varies from language to language, as
well as from speaker to speaker, and in dependence on conditions. English rhythm is
characterized by a greater length difference between strong and weak syllables, owing

to the availability of a totally unspecified vowel, but it is misleading to identify stress

universally with this dimension alone.
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2.5 Vowel reduction in English

The correspondence between reduced vowels and stresslessness, noted by Dauer,
is so strong in English that Bolinger (1981) considered that a definition of a weak
syllable in English is one that has a reduced vowel (usually schwa), while strong
syllables are those with full vowel quality. This sort of definition has led to much
disagreement as to what counts as a stress'ed syllable and whai does not. It is, of course,
circular, and independent criteria are needed. Fear, Cutler, and Butterfield (1995)
hypothesized that the choice between stressed and stressless might not in fact be
categorically binary. A word like automata appears to have an unstressed yet full im'tiai
vowel, which might suggest a continuum in which both stress and vowel quality play a
role, and on which unstressed unreduced syllables occupy an intermediate position
between stressed syllables and reduced syllables. This is similar to the view taken by
Obendorfer (1998) in his analysis of English function words, although the occurrence of
reduced and what he calls ‘semi-reduced’ vowels in function words in standard nativé
dialects is wholly determined by the syntactic or phonological environment.

Fear et al. consider the issue important, given the role that stress has been shown
to play in perception as a guide to locating boundary points within the speech signal.

They note that S-W sequences such as [letas] tend to be perceived as one word (/ettuce)

rather than two (let us), that monosyllabic words embedded in nonsense syllables are
easy to detect if ‘they span a boundary between a strong and a weak syllable, but hard fo
detect if they span a boundary between two strong syllables; and that segmentation
errors more often consist of postulating erroneous boundaries before strong syllables
and overlooking boundaries before weak syllables than vice-versa. Fear et al. observe

that when speakers are deliberately trying to articulate clearly they pause at word
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boundaries preceding weak syllables, but not at those preceding strong syllables; in
other words, they mark precisely those boundaries which listeners would not detect. As
mentioned in 2.2, strong syllables are treated as highly likely to be lexical word onsets,
while function word boundaries would not be identified by this strategy, and it has been
suggested that the distinction between word classes (lexical vs function) may be a
useful further byproduct of listeners’ explb_itation of the S/W distinction (Cutler, 1992;
Selkirk, 1995).

In an experiment to test the reality of the intermediate ‘unreduced/unstressed’
category, Fear et al. found that acoustically such vowels occupied a significantly
distinct position between stressed and reduced vowels, but when spliced they were
grouped by native listeners more consistently with stressed than reduced vowels, not
forming a clear-cut, third, intermediate perceptual category. They concluded that
spectral characteristics outweighed duration and intensity in perception, showing that,
despite the acoustic facts, unstressed/full vowels are heard as stressed. They believe
listeners will in general prefer to make absolute (binary) rather than relationai
distinctions because they can be made immediately, not requiring comparison between
two syllables and hence a delay. Recognition decisions in word recognition studies are
made quickly and efficiently and depend (at least mainly) on speciral characteristics, as
they offer the best basis for an absolute discrimination, while other criteria (duration,
intensity and pitch) depend on relational judgements. Broad decisions in speech
segmentation are based on this binary distinction:

...the categorization is made on the broadest possible grounds; reduced vowels

are far less likely to be the initial syllables of lexical words in English; therefore

syllables containing reduced vowels can simply be consigned to the bottom of a

hierarchy of likely points at which lexical access might be attempted. Thus the

effect of the categorization is not so much to favor strong syllables as to disfavor
weak. The law of the jungle rules even in speech recognition: strong/weak
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discrimination is effectively discrimination against the weak. (Fear et al., 1995,
p.1903).

The circularity of Bolinger’s definition of stresslessness in terms of vowel
reduction is compounded by the widespread disagreement about what counts as a
reduced vowel. Chomsky and Halle (1968) assumed that a reduced vowel in English

was always a schwa, but Bolinger (1981) identifies three reduced vowels: [#], [®] and
[e], the first and third being more front and back respectively than the second (he takes
syllabic consonants to be sequences of /a/ + C). These three vowels form oppositions

within the reduced set, principally in word-final syllables: examples are the final vowels
of windy, wander and window. Where there is no possible contrast, the reduced vowel

may range from [a] to [#], as in riches, with much dialectal variation. Palatals induce

raising and fronting (garbage), as also do velars (willing, enigmatic, exam). In non-
word-final position, the contrast between the three reduced vowels virtually disappears.
Bolinger notes that in cases where reduced vowels contrast with the full vowels that
approximate them, there is a difference in length as well as quality: Andes (full vowel)
vs Andy’s (reduced); pharaoh (full) vs far_'mv_v (reduced). He notes that vowel reduction
is most stabilized in word-final position, but that in other positions partially reduced
vowels may be heard, which are not always identifiable with the sét of three.

For Hayes (1995), a reduced vowel is usually just schwa, but with some dialectal
variation: | |

It is a fairly uncontroversial assumption that a syllable of English is completely

stressless if its vowel is schwa; examples are the bold-faced vowels in about
[ebawt], comet [kamat], medicine [medasan], connect [konekt], and August

[ogast]. By schwa is meant not the mid back unrounded vowel of cup [kap], but

rather a reduced vowel, which is shorter, higher, and perceptually less distinct
than [A]. Some dialects have two reduced vowel phonemes, [i] and [8]; as in

American [amerikan]. I assume that both of these vowels are stressless. (p. 12)
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It is unfortunate that Hayes talks of ‘reduced vowel phonemes’, without giving
any examples in which they contrast, an essential prerequisite for phoneme status. In

reality, [#] appears to be the usual form of schwa when the syllable is closed by a velar:

in other words, an allophone, if one is thinking in phonemic terms. Furthermore, his
definition of schiwa is not in accordance with Flege and Bohn’s (1989) finding that
schwa in onsetless word-initial syllables (¢.g. ability, apply) is considerably more open

than in other environments, and very close to /a/, as Giegerich (1992) also reports for

Scottish speakers.
Hayes complicates what is already an unclear definition of reduced vowels in a
later passage:
The diagnostic of schwa vowel quality can be stated in more general terms. What
seems crucial concerning English schwa is not so much its actual quality (though
centralization often is a characteristic of stresslessness), but the fact that the

number of phonemic vowel contrasts in English is greatly reduced in stressless
position. It is the reduction of contrasts that generalizes most readily across

languages. (p. 23)
This sounds like a definition of é reduced vowel, rather than the English vowel schwa.
However, he escapes from circularity by bringing in independent criteria of voicing and
aspiration to establish stresslessness: alveolar stops become flaps before a stressless

syllable (as in pity); /t/ is inserted between /n/ and /s/ before a stressless syllable (as in’
Jancy); /\/ between /s/ and a stressless vowel becomes voiceless (as in parsley)§ word- ;‘
medial voiceless stops are aspirated, except after /s/, before a stressed syllable, but not

before a stressless syllable (as in Aockey). Thus the final syllables of Keating, tensing,
whistling and hoping are also stressless, but not the final syllables of imitate and
legislate, because the onsets of the final syllables have aspiration and voicing

respectively. Hayes concludes from this that there must be at least three levels of stress
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in English (main word stress, secondary stress, stressless), but, like so many others, he
has fallen into the -error of conflating two related but autonomous dimensions:
intonation prominence (which operates at phrasal level and above, and which is
irrelevant to vowel reduction), and the binary strong/weak distinction (which operates at
syllable level, within the foot).

This was exactly Cutler’s (1992)‘ point, mentioned above, when she drew
attention to the distinction between lexical and metrical prosody. It is only the latter
which is relevant when talking of reduced vowels. Tonicity (which gives the impression
of a third level of stress) has nothing directly to do with the fundamental strong/weak
distinction which leads to vowel reduction. Further on Hayes speculates that there are
six, or maybe even seven, levels of stress in English, but in the light of Fear et al.’s
experimental findings it is by no means clear what he is referring to as stress in this
case. He offers no description of the various levels, but concludes somewhat evasively
that “the kind of evidence examined here does not require instruments to gather. The
relevant facts of segmental phonetics and pitch contours are clear to anyone with a
reasonably good ear and a little practice” (Hayes, 1995, p. 22).

Giegerich (1992) sees unstressed vowéls in English as a case of defective

distribution. Like Hayes, he considers that in fully unstressed syliables only /1/ and /a/
occur, but he gives /1/ a stronger role (British-based phonologists normally do not
distinguish between [1] and [i], using the former symbol for both). Although before

consonants the contrast barely exists (he tentatively gives the example of purest vs
purist, whose final syllables are sometimes pronounced differently in careful speech), it
distinguishes many words when word-final, at least in non-rhotic accents (e.g. fatter ~

fatty). He describes schwa as “neither high nor low, neither front nor back. It is a vowel



37

produced with a neutral setting of the articulators and is in this respect a ‘minimal’
vowel, involving, as it does, no displacement of the articulators from the neutral
- position” (p. 68). It is lower in word-final position (sofa) than word-medially, and is

close to /A/ in Standard Scottish English word-initially (about, alerf) and in open final

syllables (sofa).
Since schwa can only occur in unstressed syllables, and all the other vowels

except /1/ only in stressed syllables, it is in complementary distribution with all other
vowels except /1/, so that Giegerich concludes that “we are therefore, strictly speaking,

not entitled to call schwa a phoneme of English” (p. 69), althoﬁgh he nevertheless opts
to do so, as a descriptive convenience. Giegerich is aware of the danger of circularity in
defining stress in terms of vowel quality:

| The range of possible vowels is not only determined by stress, the perception of

stress is also determined by vowel quality. Hence we say, on the one hand, that a
full vowel such as /o/ is permitted in the second syllable in vefo because that

syllable has secondary stress; and on the other hand, we perceive that syllable as
having secondary stress because it contains a full vowel. (p. 69)

Roach (1983) describes three possible vowels in a weak English syllable: schwa, a

close front unrounded vowel in the region of /i/ and /v/, and a close back rounded vowel
in the area of /u:/ and /u/. This cofresponds to some extent with Bolinger’s set, but

would account better for the vowel in unstressed fo phrase-finally or before a véWel, as
well as you, and some other cases which are clearly distinct from the final vowel in
words such as window, which Bolinger had in mind.

Summarizing the issue of which vowels count as reduced vowels, it is clear that
schwa is generally assumed to be by definition a reduced vowel (however circular this
definition may be). The corollary of this definition, however, would be that a vowel

with the same formant structure in a stressed syllable is not a schwa, as in / said the
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book, not a book, where the has pitch prominence, or in slow, emphatic speech
(indicating barely suppressed rage), for example Put - it - on - the - table, where each

word is a separate foot. The same of course applies to /1/, but this is not felt to be a

different sound when stressless and given a special name and symbol, as is done with

schwa. Hayes shows quite convincingly that word-final /1/ and /eu/ are in fact stressless,

but does not, as Bolinger does, call them reduced vowels. The single example he gives

of a possible reduced /t/ word-medially can be explained either as a raised variant of
schwa before a velar, or simply as a realization of the full vowel /1/ such as he identifies
word-finally, without any need to posit two sorts of /1/. Since there is no possible

contrast in a medial stressless syllable, it is irrelevant which option is adopted. Either
way, there is a strong case for considering schwa as quite different from all other

vowels, and stressless /1/ and /u/ as weakened forms of full vowels, via a lenition

process. That would leave schwa in a set of its own, as an unspecified, feature-less
vowel (the default vowel for English), while any vowel which retains sufficient gestural
traces to be identified as specified for place or lip-rounding is a form of the full vowel.
However, the assumption that all schwas are stressless needs to be examined.
There is no obvious reason to consider the vowel in stressed thé (whose citation form,
like any word in isolation, must by definition be stressed) as anything except a stressed
schwa, at least in my own accent (RP). .It does not seem logical, in that case, to define
schwa in terms of stresslessness (as Hajres does) unless it is clearly agreed that the name
‘schwa’ is to be applied to the central unrounded vowel only when it is gnsnessed. But

if /1/ is considered to be the same vowel regardless of whether it is stressed or not (and

Hayes himself makes a strong case for considering stress as a property of the syllable,
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and not just its nucleus), why need /o/ be treated any differently? The non-rhotic

pronunciation of the vowel in words such as bird, fur, heard, is (at leagt in' my own
accent, RP) not significantly different in quality (although it is of course bimoraic) from
the vowel in the citation form of ke, and it would be diﬁié\ﬂt to convince me that
stressless the has a different vowel from its citation form. In the case of the there is a
clear link between the stressed and stressiess vowel - it is the same. The term schwa is

perhaps a useful label for the non-contrastive stressless central unrounded vowel /a/,

with its own characteﬁsﬁc phonological role'in English, but I consider that phonetically
it is the same vowel when it occurs in stressed syllables, provided it is central and
unrounded, as it is in RP, and to some extent in rhotic American accents (though not
generally in Scottish varieties). It seems an unnecessary complication to use different
IPA symbols for the stressed and stressless forms, as many British phonologists do,
when it is generally recognized that in stressless syllables there is éonsiderable
allophonic variation in the actual realization of what is nevertheless always regarded as
phonologically the same vowel.

The best approach is perhaps in terms of subsets: in stressless syllables /a/, with

considerable allophonic variation, is more or less obligatory, although in some positions
partially despecified versions of other vowels may be heard. In stressed syllables,

however, the full range is available, including /o/ (at least in some dialects). This

position still runs some risk of circularity, but has empirical support from Fear et al.’s
findings, whereas arguments based entirely on theoretical considerations disregard
native speaker intuitions, aiming only at theory-internal consistency.

Finally, it must be remembered that the whole discussion of when a syllable is

stressed or stressless is usually conducted as if these were absolute features, whereas
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they are relative. ‘Stressed’ always means relatively strong, and ‘stressless’ always
means relatively weak, a point which is brought out more clearly by the terms ‘foot-
heading’ and ‘non-foot-heading’ syllables. Burzio (see chapter 3) convincingly shows,
by means of his notion of compensatory weighting, that vowel reduction is not always
needed in order to clearly signal metrical weakness, depending on the properties of the
preceding sylla{ble. It is because stress is in reality always relative that it has caused (and
will continue to cause) such a headache to anyone trying to define it in phonetic or even
phonological terms as .if it were an absolute property. It is in some ways meaningless to
argue about thether full vowels can occur in stressless syllables or not, since the
function of what is perceived as stress is to highlight certain syllables in relation to
adjacent ones. This is achieved by weakening the adjacent syllables, but need only be
done to a sufficient degree to enable the difference in metrical level to be perceived,
and this degree will obviously depend on the context. Maybe it would be better not to
use the word ‘stress’ at all, and to refer only to relative metrical strength or weakness. 1
continue to use the term ‘stress’ because almost everybody that I refer to in this work
uses it, but it is a dangerous word, capable of causing a lot of confusion.

Although stressed /a/ can be considered as just one of the full set of vowels

available in that position, its counterpart in stressless syllables is almost never ‘derived’
from it, and needs to be considered (as Bolinger insists) as having phonologically a life
of its own. Although it is straightforward to link the weak front and back vowels to their

full forms in stressed syllables via a lenition process, this is often not possible with /s/

without bringing in outside (non-phonological) information, and in many cases not even
then, as Bolinger (1981) shows. For Chomsky and Halle (1968) it was beyond dispute

that once a vowel has been reduced, its original underlying form is unrecoverable,
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which is why the rule had to apply post-cyclically. There are undeniably many
alternations in which it is quite clear what specifications have been lost in the derived
form (e.g. protest vs protest), a connection which we are constantly reminded of in the

orthographic form. It is felt intuitively that an underlying /eu/ has been ‘reduced’ in the

spoken form, but is really there underlyingly, because the spelling retains the
corresponding letter, and despite the efforts of linguists, the written form of words
commands widespread respect. However, Bolinger (1981) does not find this sufficient.
While agreeing that for most parts of the lexicon a clear association can be seen
between full and reduced vowels, he argues that

the more powerful claim that any given reduced vowel V. is necessarily derived

from some full vowel V¢ needs to be examined in the light of the assumptions that

apparently underlie it. This boils down to two questions: (1) What entitles the
word containing V; to be associated with the word containing V;? (2) If there are
no paired words in which such an association exists, what other evidence is there

for identifying V, with V;? (p. 13)

Bolinger’s answer to the first question is that the words should be related
etymologically, and that ‘folk etymology’ (that is, popularly accepted, although
historically false, associations between words) cannot be ignored. They should also be
related in meaning, but there are alternations, for example organ~organic, where it is
hard to see a semantic connection. To what point can this sense of connection be
sustained? And in cases where there is no other word to connect with, such as furnace,
Agnes, Doris, chalice, and chorus, are the schwas to be ‘pedigreed’ on the basis of their
spelling? Spelling does motivate derived ‘patronymic’ adjectives, such as Jordan
~Jordanian, Chaucer~Chaucerian, Caesar~Caesarian, Arthur~Arthurian, but this neat
system is spoilt by Darwin~Darwinian, which breaks the 1#x~tense alternation of the

others. Bolinger supposes that this is because the resulting diphthong would be too

distant from the reduced vowel to which it is tied by the rule. (Burzio, 1994, is also
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puzzied by this failure of /1/ to léngthen, in words like trivial, vicious, and Sicilian, and

suggests that it may have something to do with foot normalization occurring by
consonant, rather than vowel, yielding a closed syllable, e.g. triv.vial.) Bolinger argues
that these examples with proper names show how much improvisation is involved, and
that it is more reasonable to “give up this artificial dependency and permit the reduced
vowels to lead an existence of their own, independently contracting both their
phonological and their orthographic relationships” (p. 16). He claims that they should
not be identiﬁed with the full vowels, but “set aside as a distinct subclass” (p. 2). From
the point of view of synchronic phonology, and the distinct role in perception of
reduced vowels, this is éertainly an attractive alternative to invoking dubious diachronic
criteria for cases like furnace where there is no altémant, ‘or appealing to rare
alternations such as religious~religiosity, pompous~pomposity to identify the
underlying ‘full’ vowel of the —ous suffix. |
Bolinger’s proposal is taken to its logical conclusion by Ogden (1999), who
adopts a polysystemic approach in his analysis of function words, based on the principle
that different systems of contrast are available at different places in structure. “A

derivational statement such as /88/gressed = /8/unstressea €aN be recast declaratively as two

separate statements, one describing the possible vowels of stressed syllables, and
another describing the vowels of unstressed syllables” (p. 64). One is not primary and
the other derived from it - the two vowels form parts of different contrastive systems at
different places in structure.

There are thus two superficially quite distinct ways of looking at the phonological
status of schwa, and its relationship with other vowels. The first, implicit in the very

term ‘reduced’, treats schwa as derived by vowel reduction rules from an underlying
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full vowel, with reduction seen (dynamically) as resulting from a general lenition
process whose startiﬁg-point is the fully specified vowel and whose end-point is

neutralization of all contrasts, or even deletion. Along the way, the [+high] vowels /i:/
and /u :./' have intermediate /1/ and /u/, which can in some cases be further reduced to /a/,
while other (non-close) vowels are reduced directly to /o/ (Obendorfer, 1998). In terms

of morae (Hayes, 1995; Kager, 1999), a two-morae vowel first loses its second mora

(VV > V). for example, /hi:/ and /wi:/ become /hi/ and /wy/ in ke’s and we'd; /ju:/
becomes /ju/ in you'd, /dev becomes /de/ in they’d, /al/ becomes /a/ or /A in I'll; /ou/
becomes /o/ in followed them; and any non-close monomoraic vowel becomes schwa,
losing all its distinctive features (V <> /a/). According to this view, certain segments are

stripped down from their fully specified underlying forms so that transmission of the
message can be accelerated, without any loss of efficiency as the information-bearing
syllables largely retain their form and as a consequence §tand out more clearly. The
hearer is able to reconstitute the full form of the word by some kind of sear@h-and—
match process which does not require every single feature to be present in the input.

The alternative way of viewing the same phenomenon is not as a process, but
statically (or descriptively), in polysystemic terms: certain contrasts are éimply available
in certain structures, while others are not. Nothing is reduced or deleted, as there is no
process involved, just different sets of choices depending on the structure. In syllables
which are heads of feet there is one set of vowels available, while in non-foot—heading

syllables another (much smaller) set of vowels is aVailable (which includes /a/, as well

as a partially neutralized subset of the vowels that are possible in a stressed syllable.)

According to this view it is meaningless to try to relate vowels in one set to those in
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vowels from a stressless syllable. However, this assumes that stressless full vowels do
not occur in English, something which Fudge (1984) and Burzio (1994) have
challenged. They claim that stresslessness is a necessary but not sufficient condition for
vowel reduction. This is an issue which is still not resolved, and to which I return in the
following chapter.

There is a third possible viewpoint, which I have not so far found seri‘ously
suggested in the literéture. This would be a compromise between the two previous
positions: in cases where there is a clear alternation (e.g. suspect N vs suspect ¥, or the
strong and weak forms of function words) the schwa is a reduced' (despecified) form of
the full underlying vowel, but where there is no alternant with the full form (assuming
one excludes such obviously spelling-based derivations as Chaucerian) the schwa is the
underlying vowel. This would be the case with words like firnace, and some suffixes.
Such a solution might seem intuitively quite sensible to a lay mind, but linguists tend to

abhor loose ends, which is probably why none appear to have proposed it.

2.6 Vowel reduction in Brazilian Portuguese

Vowel reduction in Brazilian Portuguese shares some characteristics with English.
Major (1981) found that, as in English, shortening '(by means of raising,
monophthongization, and syllabicity shifts, as well as deletion) tends to occur,
principally in casual speech, and is more likely to affect post-tonic syllables, although in
the most casual speech pretonic shortening occurs also. It was this greater tendency for
shortening* and deletiqn to occur towards the more informal end of the stylistic
continuum thatlled Major to hypothesize that Brazilian Portuguese was in the process of

changing from a syllable-timed to a stress-timed language. Another characteristic which
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Brazilian Portuguese shares with English, according to Major, is the progressive
shortening of stressed syllables as the number of intervening unstressed syllables
increases. Massini-Cagliari (1992) is critical of Major’s methodology and conblu_sions,
and mentions studies which suggest that there is considerable inter-speaker variation
with regard to rhythm, with the rhythm of some speakers being predominantly syllable-
timed, while that of others is predominantly stress-timed. As already mentioned, she
found the Portuguese spoken in Rio Grande do Sul to bé in general more syllable-timed,
“com silabas muito bem explicadinhas™ (p. 11), closer to Spanish, than the speech of
Sao Paulo. Major found that citation-style Portuguese was more syllable-timed,
sounding rather like Spanish, while post-tonic shortening occurred in other styles, with
pretonic shortening also occurring in casual speech. The connection between casual
style and reduction is interesting, as it may be that Brazitian learners of English
unconsciously associate vowel reduction with less careful speech styles, and feel that
somehow» it is ‘not quite correct’i This may even be true of some native speakers: I once
asked an American colleague to record a text for me, and he read it in a completely
untypical way, giving full vowels to many of the stressless function words. )
Major (1985) reports a study in which Brazilians from three different regions
(Minas Gerais, Parana, and Bahia), were asked to say the nonsense word lalala in
different environments. The relative duration of pretonic, tonic and post-tonic syllables
was found to be approximately 3:4:2 across the speakers. Duration was .m;)st
consistently correlated with stress, while pitch and intensity varied considerably. Based
on the sets of possible syllables for the three positions, Major concluded that three
levels of stress could be distinguished in Brazilian Portuguese trisyllabic words: the

largest number of combinations being possible in tonic syllables, a smaller number in

pretonic, and the most restricted set in post-tonic. He found that pretonic raising of
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unstressed vowels, (/o/ = /u/, /e/ = /i/), only occurred in casual style, and even then not

invariably, whereas post-tonic raising was obligatory in normal and casual styles, and
optional in citation forms. This refers to oral vowels, while raising of nasal vowels only
occurred in very casual speech, perhaps because of greater syllable weight. Unstressed
diphthongs are shortened to monophthongs in accordance with the same stylistic and
positional patterns that characterize raising. The stronger tendency for post-tonic raising
is independent of the metrical contour of the word: for example, the second and third
vowels of trafego and didlogo undergo raising, while the first and second of merecer
and selecdo do not. Although it was suggested in the discussion of English stress levels
above that it was misleading to call tonicity a third stress level, in the case of
Portuguese there is some justiﬁcatidn for doing so because of the different nufnbers of
contrasts available in different metrical environments, one of which is the tonic
syllable.

Rather than Major’s three, Wetzels (1992) found four different sets of vowels
depending on metrical position. His ‘post-tonic/non-final’ is the extra category, as his
‘unstressed word-final’ corresponds to Major’s ‘post-tonic’. The largest set consists of

seven vowels, in tonic syllables: /i e € a 9 0 u/; pretonics have a set of five, without /g/
and /o/; in post-tonics the /o/ is missing from the set,-leaving four possibilities; and in
unstressed word-final syllables only three vowels are available, /i a u/. Apart from the

extra category, Wetzel’s lists are the same as Major’s.

Massini-Cagliari (1992) confirms Major’s finding that the most consistent cue to
stress in Brazilian Portuguese is duration, reinforced by lower intensity and vowel
quality changes in post-tonic syllables. She insists that it is syllable duration (which

Major in fact measured), rather than the vowel duration, which is relevant. Like Wetzels
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and Major, she found that /¢/ and /o/ only occur in stressed syllables, while /e/, /a/ and
/o/ become more central and raised in stressless syllables, and that there is a hierarchy

for likelihood of reduction: post-tonic > pretonic > tonic. Intonation and rhythm are
associated, with reduction processes increasing in inverse proportion to F, variation.
Although she admits that it is usual to classify Portuguese as a stress-timed language,
she subscribes to the view that the dichotomy is unreal, as some measurements appear
to show that Brazilian Portuguese is syllable-timed, while according to. other
measurements it is stress-timed. Methodology is crucial, and different definitions will
give different results. She believes that only phonetic measurements should be reported.
In short, the division of languages into syllable-timed and stress-timed turns out to
be something of a fiction as far as .phonetic timing measurements are concerned, and
may be no more than a subjective impression caused by the differences in the range of
syllable types available at different points of metrical structure. Vowel reduction occurs
in Portuguese, but in Brazilian Portuguese, at least, feature loss is not so extreme as in
English, as deletion tends to occur before any vowel gets stripped down to a totally

neutralized /o/. Moreover, reduction tends to be along a continuum, depending on style

and position within the word, rather than categorical, as in English (although, according
to Bolinger, partial reduction can also be heard word-medially in English). Feature loss
is never so heavy that a reduced vowel in Brazilian Portuguese loses all its identifying
features. It is more a matter of certain contrasts being neutralized iﬁ unstressed
syllables: there are more contrasts in some positions than others, and the
polysystemic/subset type of analysis used by Major and Wetzels is wéll suited to
describe this pattern. In this respect stressless Brazilian Portuguese vowels are like

those of English apart from schwa: they are shorter and less distinct forms of one of the
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full vowels which occur in the largest (tonic) set. The difference is that English has one
totally unspeciﬁed vowel, schwa, which Braiilian Portuguese lacks. Another difference
between English and Portuguese reduction is the much stronger tendency for reduction
in word-final than pretonic syllables in Portuguese. While this is in line with Bolinger’s
finding that vowel reduction is most stable in English in word-final syllables, pretonic
syllables are subject to 4reduction in English in a way which often contrasts with
Portuguese cognates, e.g. phonetics~fonética, tomato~tomate, catastrophe~catdstrofe,
America~América, event~evento.

This phonological difference between reduced vowels in Brazilian Portuguese and
in English is crucial for the issue in hand. The fact that reduction has been shown to
correlate with style in Portuguese, and is a matter of gradual loss of contrasts along a
continuum, may make Brazilian learners of English inclined to attach priority to the full
‘vowel of the citation form of function words, and to regard reduction of this vowel as
being optional and gradient, rather than a categorical binary choice between distinct
forms of the word, one with the full vowel, and the other with a schwa, as in standard

native English speech.

2.7 Conclusion

This chapter has consisted of a general overview of stress, rhythm and vowel
reduction with reference to English and Brazilian Portuguese. It is clear that vowel
reduction, far from being an optional, stylistically-determined feature of rapid informal
speech, is an integral part of the rhythmic organization of English, playing a vital role in
facilitating the identification of word boundaries in the input, by enhancing the
distinction between stressed and unstressed syllables. Accounting for vowel ‘reduction

in the production process is more difficult, however: reduced vowels may be ‘present’
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in the underlying (stored) form of words, or the vowels of unstressed syllables may
simply not be specified at all except as timing slots. On the other hand, fully specified
vowels in the underlying form may be reduced during the formulation of the phonetic
plah in accordance with constraints on the contrasts available in strong or weak
syllables. The picture is far from clear even for native speakérs, and may vary from
word to word; for L2 users, as we shall see in Chapter 4, the picture is even less clear,
as the extent to which different languages are stored and/or processed together is a
complex and largely uhresolved issue.

If Levelt and Wheeldon (1994) are correct, the smallest phonetic building-blocks
in fluent speech would be syllables, or demi-syllables, rather than individual segments:
a convincing suggestion in that not only vowels but some consonants have modified
features in unstressed as opposed to stressed environments. Bolinger (1981) shows how
difficult it is to relate all schwas to full vowels, and suggests that the attempt should not
be made. This is re-iterated in Ogden’s (1999) proposal for a polysystemic view of
vowel subsets, with certain contrasts being available only in certain prosodic
environments, and is also in line with the surface-oriented approach of Optimality
Theory, as we shall see in the following chapter. Any suggestion for vowel subsets can
of course equally well be applied to syllable or demi-syllable subsets, mutatis mutandi.
The question of what counts or does not count as a reduced vowel has led to a certain
amount of confusion and circularity in the literature, but in this study I accept Chomsky

and Halle’s (1968) presupposition that only schwa: (in its strict definition as a central,

unrounded, and metrically weak vowel) should be considered ‘reduced’, all other
vowels in metrically weak syilables being partial reductions of full vowels, or in certain
cases where no contrast exists in weak syllables (e.g. word-medially) as phonologically

~-

conditioned variants of schwa. By this definition, Brazilian Portuguese has no fully
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‘reduced’ vowel, and I claim that all ‘raised” vowels in weak final syllables (and
elsewhere) still retain sufficient traces of features to relate them to one or other group of
the vowels in the full set (front/non-low, +low, +rounded). There are no cases of non-
recoverable neutralization in Brazilian Portuguese. This qualitative, rather than merely
quantitative, difference between vowel reduction in the two languages is a possible
source of resistance to ‘letting go’ completely of all contrastivity in some environments
in English, especially those where contrastivity tends to be preserved in Brazilian

Portuguese, as in pretonics.
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CHAPTER 3
VOWEL REDUCTION IN GENERATIVE PHONOLOGY

3.1 Introduction

While the previous chapter consisted of a general descriptive overview of stress
and vowel reduction in English and Brazilian Portuguese, this chapter looks at the same
issue within the framework of non-linear generative p'honology.' Although much of the
empirical research into English stress patterns upon which non-linear analyses are based
was carried out by Chomsky and Halle (1968), they did not treat stress as a relative
phenomenon but (following the structuralist tradition) as a feature of individual vowels.
The first major work to put forward a non-linear approach to stress with relation to
English was Liberman and Prince (1977), whose ground-breaking analysis was further
developed in a series of publications, of which Kiparsky (1979), Hayes (1982, 1984),
and Selkirk (1984) were the most important with regard to English. Halle and Vergnaud
(1987) provided a highly influential synthesis of the state of the art, and with only slight
changes (as found, for example, in Hayes, 1995, and Halle, 1998) is still the dominant
model within the orthodox generative tradition. In facf, the basic derivational model of
Chomsky and Halle (1968) was unquestiohed until some years after the publication of
Halle and Vergnaud (1987), when Optimality Theory (Prince & Smolensky, 1993) burst
onto the scene,v and rapidly spread its influence throughout the field of metriéal
phonology. The basic assumption of the derivational model is that surface
representations are derived by the successive application of rules from abstract
underlying forms, and that the task of linguists is to discover and describe these rules. It

is thus fundamentally process-oriented. Optimality Theory, on the other hand, is

VAN
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product-oriented, interpreting the relation between the output and the underlying input
in terms of hierarchically ranked violable constraints, the attested output being the
successful candidate, that which violates fewest high-ranking constraints.

The first two sections of this chapter consist of a summary of thesel two
approaches to stress and vowel reduction in English, as found in Halle and Vergnaud
(1987), which, as mentioned above, reflects the mainstream rule-based approach, and
Burzio (1994), which is based on the constraint hierarchy approach of Optimality
Theory. Some generative treatments of stress rules in Portuguese, mainly within Halle
and Vergnaud’s framework, are briefly presented, but I return to Optimality Theory in
3.5 for the main framework within which to examine the prosodic behaviour of
monosyllabic function words. In both English and Portuguese, these have a tendency in
certain contexts to be cliticized to adjoining lexical items, behaving as if they were

weak affixes rather than separate words.

3.2 Stress and vowel reduction in English according to Halle and Vergnaud (1987)

I argued in Chapter 2 that the term ‘stress’ tends to lead to confusion, and that
word-stress in particular should not be called by that name, as the type of prominence to
which it refers does not in fact have the word as a domain, but belongs more to the level
of intonation than of metrics, with no direct bearing on vowel reduction in English.
However, in this chapter I present the analyses; in Halle and Vergnaud (1987) and
Burzio (1994) as they stand, which means giving a éentral role to word-stress rules with
reference to citation forms of uncontextualized pqusyllabic words, and also, inevitably,
adopting their terminology to a major extent.

According to Halle and Vergnaud, one of the major empirical results of Chomsky

and Halle (1968) was the discovery of the central role played in stress assignment by the
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contrast between branching and non-branching rhymes: a large class of nouns has main
word stress on the antepenultimate syllable when the penultimate is non-branching (e.g.
Canada), otherwise on the penult (e.g. agenda). This class of words lacks word-final
stress, the last syllable being said to be ‘extrametrical’, or invisible to stress rules. This
is expressed in the Accent Rule: “Assign a line 1 asterisk to a syllable with branching

rhyme” (p. 227).

Line 1 * _ *
Line 0 ko ' * %
Ca na da a genda

This distinction in thyme structure is crucial only for the assignment of so-called ‘main
word stress’, and plays little or no role in the assigrﬁnént of subsidiary stresses in
English. This observation is formalized in the distinction between the English Stress
Rule (which locates main word stress, and is sensitive to rhyme structure) and Strong
Retraction (which locates subsidiary stresses, and is not sensitive to thyme structure).
The placement of subsidiary stresses depends crucially on the placement of main word
stress. Many suffixed adjectives follow the same principles of stress placement as the

above nouns, for example:

personal dialectal anecdotal
vigilant repugnant complaisant
magnanimous momentous desirous

Extrametricality is therefore also extended to certain suffixes. It was pointed out by
Chomsky and Halle (1968) that in unsuffixed adjectives and verbs the main stress is

located by the same principles as nouns except that stress is displaced one syllable to

the right:
solid absurd supreme
mellow robust discrete
certain direct inane
astonish usurp achieve

Jfollow cavort cajole
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These words are not subject to extrametricality, as they are neither nouns nor adjectives
ending with a suffix. They are also subjeét to the Accent Rule under rather different
conditions: in underived adjectives and verbs the line 1 asterisk is assigned to the last
rhyme if, in addition to branching, it is followed by at least one consonant. Unlike the
final syllables in the first column, which are VV or VC, those in the second and third
satisfy the condition, being VCC and VVC respectively. This is expressed formally by
Halle and Vergnaud in the ‘modified’ Accent Rule:

Assign a line 1 ésterisk to a syllable with a branching rime with the proviso that

the word-final consonant is not counted in the determination of rime
branchingness in the case of the final syllable of underived verbs and adjectives.

(p. 231)

In other words, the final C of these words is to be taken as extrametrical, and ignored by
the stress placement rules. Thus, according to this analysis, in a word like develop,
whose final rhyme is phonetically branching, the higher abstract rule ‘reads’ the word

without the final p, making the ﬁnal>syllable phonologically light.

line 1 * *
line 0 *okox *
de ve lo(p) u surp

Normally, subsidiary stresses are on alternaté syllables to the left of main word
stress, but there are exceptions, such as incarnation, ostentation, incantation, whose
pretonic syllables are also regarded as stressed by Halle and Vergnaud. Such words are
simply treated as lexically-marked exceptions to Stress Conflation, the cyclic rule

which conflates lines 1 and 2:

line 2 *
line 1 * ok ok
line 0 * ok ok ok

os ten ta tion

Because of extrametricality, word-final syllables in nouns and suffixed words of

all kinds are disregarded for stress placement. However, there are exceptions where we
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find word-final stress, for example police, bazaar, brocade, regime. In general, final
rhymes containing a long vowel are systematic exceptions to extrametricality, and this
also affects some suffixes, as in millionaire, nominee, engineer. Other word-ﬁnal
rhymes which also have a long vowel only have subsidiary stress, e.g. demonstrate,
telephone, anecdote, recognize, satisfy. This is attributed by Halle and Vergnaud to the
Rhythm Rule bperating within single words (rather than in complex NPs, as usual):

In a constituent C composed of a single word, retract the right boundary of C to a

position immediately before the head of C, provided that the head of C is located

on the last syllable of C and that it is preceded by a stressed syllable. (p. 235)

This rule is claimed to be lexically-governed, applying to specially marked contexts. It
also applies to deverbal nouns, but not the corresponding verbs, in cases such as
transfer, protest, progress, suspect, torment. Verbs such as comprehend and introspect,
where the root morpheme is word-final, do not undergo stress retraction, whereas most
other polysyllabic verbs do. If no stressed syllable precedes main word stress, the -
Rhythm Rule does not apply.

Some words have word-final subsidiary stress (according to Halle and Vergnaud’s
definition of stress, based on vowel quality), despite a short vowel (which should render
them extrametrical): for example, canton, gymnast, insect, decathlon. These are marked
as exceptions, as opposed to regular London and tempest.

In derivational analyses such as this, stresses are first assigned, and then in certain
cases removed again. Stress Deletion is said to affect certain syllables in a position
adjacent to a syllable with a greater stress. In particular, it is claimed that the Alternator
will assign a ‘line 1° asterisk to the initial syllable in words such as banana, American,
devotion, and to the penultimate syllable in words like elementary. To account for the

fact that these words surface without stress, Halle and Vergnaud introduce the concept

of the ‘stress well’: “We shall assume that every stressed syllable automatically induces
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a well under a syllable adjacent to it, provided that the stress of the latter is of lesser
magnitude than the stress of the former” (p. 238). Asterisks on line 1 and above are

deleted if they are over a stress well.

line 2 *
line 1 * ok % * * %k
line 0 * K Kk * % % K %
A me ri can e le men ta ry
w w W w w w  (Stress wells)

However, they point out that, as it stands, this rule would apply in too many cases,
as subsidiary stress is in fact preserved in words such as maintain, bandanna,
cantankerous, vitality, gymnast, parsnip. The rule must therefore be restricted to non-
branching rhymes, and exclude latinate prefixes, so that it applies also to words such as
subliminal, advice, and convenient, despite their word-initial branching rhymes.

With regard to vowel reduction, as in the initial syllables of the second of each
pair origin~original, Paris~Parisian, Halle and Vergnaud state that it is due to “a rule
that affects the unstressed short vowel in an open syllable - that is, an unstressed vowel
linked to a skeletal slot exhaustively dominated by the syllabic nucleus” (p. 239). This
is ordered at the very end of the phonological rules, following Stress Deletion.

In pretonic position, they note that Stress Deletion applies under somewhat
different conditions word-medially from word-initially. Word-medial stress deletion
affects long vowels and diphthongs, whereas word-initial long vowels retain stress and
are therefore not reduced: for example, invocation but vocation, excitation but citation.
Thus a restriction has to be included in the rule, so that it states that non-initial vowels
in open syllables are subject to Stress Deletion, and thereby to vowel reduction (words
such as denotation and exploitation being lexically marked as exceptions).

Other apparent exceptions to Stress Deletion and vowel reduction are certain

derived words such as condensation (as opposed to compensation). Halle and Vergnaud
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explain the retention of a strong vowel in such words as the result of English preserving
a ‘memory’ of the fact that a particular syllable received main stress on a previous pass
through the cyclic stress rules. Such words frequently surface with some degree of stress
that renders them immune to vowel reduction. They formalize this in the Stress Copy
rule: “Place a line 1 asterisk over an element that has stress on any metrical plane” (p.
247). This would also account for the retention of stress in cases such as
instrumentality, where the syllable immediately preceding the tonic should be a stress
well, but retains thev stress it received at a previous stage in its derivation, as
instrumental,

There is much variation in the application of these rules, some words having
alternative pronunciations with or without vowel reduction on the second syllable (e.g.
adaptation, condemnation), while a larger class are systematically reduced: for
example, affirmation, confirmation, conservation, consultation, conversation,
information. All of these words have stems ending with a cluster containing a sonorant;
however, not | all nouns with such stems have a reduced vowel in the syllable
immediately preceding main word stress. The largest group has an unreduced vowel in
the pretonic, e.g. afttestation, condensation, expectation, indentation, infestation,
relaxation. Halle and Vergnaud’s explanation of this is that nouns with vowel reduction
in the pretonic are derived from representations without internal constituent structure,
whereas those with unreduced vowels have underlying internal structure. Either pattern
is well-formed by the rules of English word-formation, and speakers have the choice
between two alternatives: “It is to be expécted that different speakers will make
somewhat different choices for different words™ (p. 251). However, they note that there
are some underived words, such as incantation, which have an unreduced pretonic

vowel, and that these need to be lexically marked as exceptions. Ultimately all their
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attempts to explain these cases turn out to be largely circular, as there is no watertight
way of distinguishing words with internal constituent structure from those' without,
except (it seems) by looking at their stress patterns.

There is a class of words in which oﬁe would expect main word stress to fall on
the heavy antepenultimate syllable, but in fact this syllable is destressed, and the main
word stress is assigned to the preceding (initial) syllable: for example, legendary,
momentary, fragmentary, sedentary, dysentery, inventory, voluntary, repertory,
infantile. They all haVe a post-tonic syllable ending in a sonorant and are subject to a
special rulé (formulated as Sonorant Destressing by Kiparsky, 1979) which does not
apply when the syllable ends with an obstruent (e.g. projectile), nor when there is more
than one syllable preceding the one in question, as in elementary, rudimentary,
anniversary, elephantine. The main word stress is retracted from the final to the initial
stressed syllable by the Rhythm Rule, cases such as infirmary, compulsory, and
dispensary being considered lexically-marked exceptions.

Halle and Vergnaud’s account of stress assignment and vowel reduction is
dynamic: stresses are assigned and removed by rule, and unstressed vowels
subsequently reduced under certain conditions. Exceptions to the general rules are
considered to be marked in the speaker’s lexicon as not following such and such a rule.
Within the framework of Levelt’s real-time model, this all sounds like a rather
cumbersome process - a criticism acknowledged, but firmly rebutted, in Halle (1998),
much of which is a reply to criticisms contained in Burzio (1994), discussed in the
following section. Halle claims that “although the rules discussed above can surely not
be written on the head of a pin, they are not so complex as to make it implausible that

they are learned by normal children . . .” (Halle, 1998, p. 566).
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3.3 Stress and vowel reduction in English according to Burzio (1994)

Burzio’s analysis is based on the principles of Optimality Theory, according to
which Universal Grammar contains a set of violable constraints, which constitute
universal properties of language. Each language has its own ranking for these
constraints, differences in ranking giving rise to systematic variation among languages
(Archangeli, 1997). The components of an Optimality Theory grammar are (a) the
Lexicon, which contains lexical representations (underlying forms) of morphemes, (b)
the Generator, which converts this input to potential output forms, and (c) the
Evaluator, which uses the language’s constraint hierarchy to select the best candidate
for a given input from among the candidates produced by the Generator. A language’s
hierarchy is its own particular ranking of the universal set of constraints, ‘to which all
languages have access (Archangeli, 1997).

Pulleyblank (1997) describes the core of Optimality Theory -as ‘conflict
resolution’, and Kager (1999) talks of a fundamental conflict in every grammar between
two major forces embodied by the constraints: markedness (the grammatical factors
that exert pressure towards unmarked types of structure), and faithfulness (the
grammatical factors preserving lexical contrasts). He describes these two forces as
being inherently conflicting: a language can be maximally faithful to meaningful sound
contrasts only at the expense of an enormous increase in phonological markedness.
Conversely, a language can decrease phonological markedness only at the expense of
giving up valuable means to express lexical contrast. Neither extreme is viable: there

“have to be enough forms to express all the lexical contrasts, but not a vast number more
than necessary, especially in view of articulatory and perceptual restrictions. All
languages make a compromise between markedness and faithfulness, but a different'

one for each feaiture, here preferring markedness, there faithfulness (Kager, 1999).
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All general phonological phenomena (contrast, allophonic variation,
neutralization, etc.) are “variations on the theme of faithfulness vs markedness”
(Kager, 1999, p. 48). For example, epenthesis is a violation of faithfulngss, as an
element is present in the output which is not present in the input, but in some languages
such as Brazilian Portuguese a well-formedness constraint (prohibiting a marked
syllable structure) is ranked more highly. There is likewise strong pressure from
faithfulness constraints against the loss of input features in the output due to
neutralization or deletion. For such loss to occur (as in vowel reduction and syncope in
English), some well-formedness constraint must be higher ranked than the relevant
faithfulness constraint. In English this well-formedness constraint must prohibit vowel
contrasts in stressless syllables in any position, the object being to strengthen the
rhythmic contrast, while in pretonic position there is resistance to vowel reduction from
faithfulness in Brazilian Portuguese (a context-sensitive constraint), though not as much
as in Spanish (where the constraint is context-free, blocking any loss of input vowel
features). Thus, in Portuguese, while well-formedness outweighs faithfulness if a
marked onset or coda would otherwise result, faithfulness outweighs well-formedness
to preserve the vowel contrast in pretonic syllables. In English the reverse occurs:
faithfulness wins in onsets and codas, while well-formedness wins in the voweis of
stressless syllables. All these apparently complex cross-linguistic distinctions can be
economically expressed in terms of differences in the ranking of a small set of
constraints, and, as will be seen in the following chapter, the instability and variation in
interlanguages can be also well captured by the same framework.

Burzio (1994) disagrees with most of the fundamental assumptions in Halle and
Vergnaud’s (1987) analysis, such as (a) that words like America have a final

extrametrical syllable, (b) that stress is assigned by a set of ordered rules, (c) that after
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being assigned, some stresses are removed (via Stress Deletion, Stress Conflation, etc.),
and (d) that stress assignment is controlled by the principle of the cycle. Bufzio élso
claims that only binary and ternary feet are possible in English, whereas Halle and
Vergnaud’s model permits only monosyllabic and binary feet. He also challenges the
assumption, nnquestioned since Chomsky and Halle (1968), that vowel reduction and
lack of stress stand in a bi-conditional relation with one another:

While there is some reason to take vowel reduction to imply lack of stress, there

is in fact no reason to take the opposite condition (no reduction -> stress) to hold.

It may perhaps seem natural that it should, but that is not sufficient. (Burzio,

1994, p. 3)

Burzio thus accepts the notion of unréduced but unstressed vowels, as in the final
syllables of electron and Adirondack. Fudge (1984) also proposed this, but it could be
argued that, in its way, this analysis.is Jjust as circular as the alternative one. It is based
on the assumption that the stress rules postulated are correct, so that the two final
syllables of the above words cannot both be stressed as this would result in a clash. This
is then taken aé proof that the final syllable must be stressless, despite the full vowel. In
the light of the findings by Fear et al. (1995), discussed in Chapter 2, serious doubts
must be cast on this assumption, if native speaker intuitions are to be given any weight.
Yet again, it appéars that the whole problem would vanish if the term ‘stress’ were
avoided, and in fact Burzio himself offers a way out of the circularity by means of the
notion of compensatory weighting, described later in this section.

Burzio identifies three types of syllable as opposed to the usual two: H (heavy),
with a complex rhyme; L (light), with a one-position rhyme; ahd W (weak) - syllables
which are acoustically weak, and may or may not be metrified. Feet may be binary or

ternary, never monosyllabic: in English, phonetically monosyllabic feet are found only

at word edges, where Burzio claims they are in fact bisyllabic, containing empty
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structure. Monosyllabic feet are not, according to Burzio, part of the universal
inventory, and are simply not available. Languages excluding ternary feet “define their
foot weight in a lower range” (p. 5). English selects a ‘window of weight’
encompassing (Ho) and (cLo), o standing for any type of syllable. In languages where
heavy syllables are common, binary feet will on average be of relatively large weight,
“hence plausibly forcing selection of a weight window high enough on the scale to also
include ternary feet” (p. 6). Spanish has a majority of light syllables, and a greater
tendency to penultimafe rather than antepenultimate stress. In languages in which heavy
syllables are rare, the average weight of a binary foot will be relatively low, and
ternaries will be excluded.

Like Latin and Italian, English has two main types of feet: (Ho) and (oLo), as
well as weak syllables (W), which are sometimes metrified, sometilhes not. In the two
lists below, the words on the left have a metrified final weak syllable, while those on

the right have an extrametrical one:

ob(jective) (adjec)tive
ad(venture) (aper)ture

e(xample) (vegeta)ble
De(cember) (charac)ter

When not extrametrical, weak syllables yield peculiar feet (weak feet) which fail to
" attract primary stress, for example (ortho)(doxy), (inno)(vative), (archi)(tecture),
(alli)(gator). The final feet of these words are binary, and contain a weak syllable:
(HW) as opposed to the pattern found elsewhere of (Ho). The Primary Stress rule will
therefore be: “Primary stress falls on the rightmost non-weak foot” (p. 16).

Burzio postulates that, in some abstract sense, all English words end in a vowel -
not too peculiar a requirement, in his opinion, considering that it is overtly satisfied in

languages such as Italian and Japanese: “We take English to differ minimally from
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those languages in allowing satisfaction of the final-vowel requirement by overt as well
as ‘null’ vowels, namely phonetically empty skeletal units, parsed as bora-fide syllable
nuclei” (p. 17). This would yield foot structure such as ro.(bus.tQd), de.(ve.lo.pD),
(ear.nes D, (as.te.ris.)kD. Syllables with null vowels are W, and allowed to be
extrametrical. He justifies his hypothesis as being “comparable to the rather well
established claim that syntactic mechanisms can detect empty categories. Like the
latter, it is in line with the general thesis that mental representation is rich and abstract,
and has properties thaf elude superficial observation” (p. 19). The notion is not new in

generative phonology, as Chomsky and Halle (1968) proposed a final /e/ for words like

giraffe and eclipse, which got deleted during derivation. Ross (1972) extended the ‘final

/e/” hypothesis to all penultimately stressed verbs with short stressed vowels, such as

develop, examine. However, Burzio claims that his own proposal is closer to
Giegerich’s (1985) notion of a ‘zero syllable’: Giegerich argued that metrical structures
are minimally bisyllabic, and apparent monosyllables have greater duration than others,
compensating for the following zero syllable. This is easily handled under
autosegmental phonology as a time cell with no features, or not enough features to
result in actual phonetic content, and recent work in phonetics tends to support the
notion (Cummins & Port, 1998). Burzio notes that, cross-linguistically, adjacent stresses
are generally disallowed except at word edges, where superficially monosyllabic feet
should be observable because of the availability of empty structure. By also adopting
Chomsky and Halle’s (1968) analysis of cases such as vanilla, mussel, and.Kentucky in
terms of geminates, where the consonants are bipositional with respect to syllabification
(as suggested by stress facts, as well as orthography, e.g. permitting vs inhabiging),

Burzio is able to maintain his claim that there is never any deviation from the usual foot
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types, (Ho) and (cLo), even with monosyllables like shop, ban, and cup. He analyses
these as having a bipositional C and a null V, e.g. cup.p@d. Where the final syllable is
overt, there is reflection of this proposed ambisyllabicity in the spelling: shopping,
banning, cuppa. The spelling convention causes a single consonant following a stressed
syllable to be considered an onset, so that the preceding vowel is tensed (e.g. sitting vs
siting). Null vowels are also said by Buriio to occur word-internally if needed for
syllabification, in morpheme sequences such as sixths, which would thus have four

syllables, at least underlyingly: /sik.s@.800.s2/. Rather more convincing is his claim

that, under certain circumstances, a final null V becomes overt (epenthetic) when

internalized, as in prevent~prevented, church~churches.

Since Burzio does not accept Halle and Vergnaud’s notion of destressing (arguing
that the need for destressing rules shows that the original rules for stress assignment are
not adequate), he explains cases like legendary and serpentine from the opposite angle.
Instead of taking the view, in accordance with all previous metrical analyses, that they
are first stressed and then destressed by a rule of Sonorant Destressing, Burzio suggests

_that syllables closgd by sonorants have reduced quantity and count as light under cerfain
| conditions - for example, if it is necessary to ‘exhaust’ the sequence of syllables (i.e.
analyze all thé syllables into feet), which is why it does not happen in elephantine and
elementary. Even so, ‘exhaustiveness’ cannot be a sufficient condition, as there are
plenty of exceptions, such as adventure, utensil, consensus. Another condition must be
‘stress preservation’ (that is, the preservation of stem stress), although there are still
exceptions, such as momentous and parental. Syllables closed by sonorants certainly

behave differently from those closed by obstruents in freely permitting vowel reduction
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(e.g. information vs adjectival), and syllables closed by /s/ are somewhat similar, for

example orchestra, pedestal, protestant.

According to Burzio, weak syllables occur at the end of words like galaxy,
cylinder, presidency, and interminable, and syllables with ‘null’ vowels also belong in
this class. As already noted, these syllables may or may not be metrified, and
extrametricality may extend to feet containing weak syllables. Burzio claims that
metrical weakness results from acoustic weakness: the presence of sonorants, high
vowels, and null vowéls. He notes that in many languages, for example French, stress
falls on the last full vowel, suggesting that syllables with reduced vowels are
extrametricai, and he claims that to some extent this applies in English: “Unstressed

open syllables require ‘weaker’ vowels - a notion satisfied by all of [s, 1, U]” (p.
71). Examples of unmetrified final weak syllables are passenger (vs semester), and

accuracy (vs hypocrisy). In such cases there is a choice between satisfying the
requirements of ‘left-hand exhaustiveness’ (footing syllables from left tov right, resulting
in extrametricality), or ‘right-hand exhaustiveness’ (footing syllables from right to left,
which results in metrification). The principle of ‘optimal metrification’ is a compromise
in terms of ‘maximal metrification’, which requires left-hand exhaustiveness,
metrification of weak syllables, and avoidance of single weak feet.

Word-internally another type of foot occurs, (Lo), in complementary distribution
with ternary feet: e.g. me.(di.ci).na.li.ty, an.(ti.ci).pa.te. The ranking of constraints
determines the choice between the two: (a) Stress Preservation (medicinality, from
medicinal) >> (b) Preceding a Weak Foot (anticipate) >> (c) Exhaustive Metrification
(Apa) (lachi) (cola). It can be seen that (a) outranks (b) as it imposes a binary in

anticipation, despite the absence of a weak final foot, while imposing a temary in
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oxygenate despite the presence of a weak final foot (although there are exceptions, such
as originate). A stem stress never fails to be preserved in derived items if it can be
preserved, that is, if it corresponds to well-formed feet. Burzio suggests that smaller feet
are possible word-internally because of the prosodic envelope of the word, which is
independently khown to be longer at the right end. Levels of stress are generally lower
word-internally, and as stress and quantity are directly related we would expect feet of
lesser quantity word-internally, to the exclusion of larger ones such as (¢ Lo), which is
allowed only under cbnditions of exhaustivity and stress preservation. The notion of
quantity is congruous with that of time, as syllables of greater quantity are those whose
rhymes fill more time units. Foot size is thus relative to prosodic prominence within the
word, a fact noted in Chomsky and Halle (1968), and exemplified in Hayes (1985) in

the Arab Rule. Hayes observed that /zereb/ and /ejraeb/ are the only two possible

pronunciations of Arab, with the relation between the syllables remaining constant. If
one syllable is.more prominent, the other also has to be, and vice versa. This could also
explain the exclusion of ternary feet before a weak final syllable, inducing smaller
word-internal feet as the whole prosodic envelope is depressed. Burzio speculates that
“the postulated cohstant rate of transition, both at the foot and at the word level, may
conceivably affect the time-constant. of some physiological mechanism” (p. 92).
Speculative though this may be, cases like Arab and Chomsky and Halle’s (1968)

example of presentation (the first two syllables of which can only be /prezen/ or
/ pﬁ:zen/) are certainly indications that fixed relations hold both between syllables in the

same foot, and between feet in the same word.
This grounded, constraint-oriented view of stress relationships within the word,

together with the assumptions that there are no monosyllabic feet, and that unstressed



67

vowels are not necessarily reduced, allows Burzio to dispense with the destressing rules
which have been taken for granted since Chonlsky and Halle’s (1968) ‘Aux Reduction’
rule. Burzio regards destressing rules as “an arbitrary complication” (p.95), preferring
the perspective of “conditions under which representations obtain, rather than their
possible derivational histories” (p. 95). Ternary feet remove the need for internal
Idestressing and satisfy the ‘exhaustiveness’ condition, while the initial syllable in words
like agenda can be considered never to llave been stressed in the first place, being an
unparsed initial syllable. Although Burzio does not mention it, this view is supported by
Grimshaw and Prince’s (1986) finding (cited by Pinker, 1989) that for dativization (in

general, though with some exceptions), Latinate words beginning with /o/, e.g. award,

allow, assign, allot, function as if the first syllable was invisible, and follow the
dativization pattern of naﬁve words and stress-initial Latinate words such as offer and
promise, allowing the double object construction. They conclude that dativization
seems to be restricted to verbs of only one foot.

In order to metrify words like citation, location, vocation, and notation, Burzio
proposes a further foot type. If empty structure is available at tlle right edge, he reasons

that it should be available at the left edge also (for example, for initial /s/+C clusters),

resulting in an iambic foot. Burzio claims that this is natural since the designated

syllable is in fact unstressable, being null, as in (@.ci.)(ta.tion). There are other cases in

English where the weak vowel is realized, for example elasticity (for some speakers, at
least). |

Burzio points out that while open syllables reduce quite generally (e.‘ 8. America,
parasite, economy), closed ones do not (e.g. adjectival, architectonic). He considers this

natural on phonetic grounds, as in a sequence VC,C, reduction of the V would partially
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deprive C; of vocalic support, which Cs need, as when we say the alphabet. While
syllables closed by obstruents block vowel reduction quite generally, those closed by a

sonorant or /s/ frequently permit reduction, for example information, carpenter,
orchestrate. This again seems natural phonetically: if sonorants and /s/ have higher

intrinsic sonority than obstruents, as Selkirk (1984) claims, they should be able to stand
alone better than obstruents, not requiring vocalic support to the same degree. Sonorants

can in fact be syllabic in English, while /s/ also seems to have a certain autonom