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Abstract
Current empirical work on prosodic prominence is based on theoretical
developments in the mid-twentieth century, in which a generalized notion of
“stress” (in word pairs like English insight/incite and in sentence pairs like THEY
left / they LEFT) was replaced by a distinction between an abstract notion of
word stress and a concrete notion of phrasal “accent” or “prominence” that
applies to specific words in an utterance. Much research since then has focused
on phonetic and other cues that signal such prominence. Early findings
emphasized the role of intonational pitch movements; more recent research
demonstrates the importance of other phonetic cues, categorical differences
between pitch movement types, and non-phonetic factors like word frequency.
However, the definition of prominence itself remains informal and depends on
intuitions that are well-motivated primarily in European languages. Recent
findings point to important differences between languages. These might be
accommodated in a more comprehensive theory of word and sentence stress
that treats both as manifestations of a hierarchical prosodic structure of the sort
assumed in metrical phonology, while at the same time allowing for significant
differences of prosodic typology.

1. Introduction
“Prosodic prominence” has become a major topic of research in linguistics in the
last few decades. It is difficult to trace the development of “prominence” as a
technical term; it is a fairly common word with a range of potential uses and
readily gives rise to technical terms (such as “solar prominence”) in other fields.
However, it is certain that the more specific term “prosodic prominence” has
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become established only since the 1980s, and that its use is still increasing
rapidly [see Sidebar 1]. Clearly, this burst of activity merits a review in these
pages.
Yet reviewing this work confronts us with a contradictory picture. On the one
hand, it seems to provide evidence of an objective phenomenon – “prominence” –
which it is tempting to interpret as universal. On the other hand, it gives
increasing reason to believe that prominence plays very different roles in
different languages – including no role at all. Part of the reason for the
contradictory picture is the broad and very informal notion of prominence itself.
The following are typical of the definitions given by leading figures in current
research:
a. “prosodic prominence [is] the strength of a spoken word relative to the
words surrounding it in the utterance.” (Cole et al. 2010, p. 425)
b. Broadly speaking, linguistic prominence refers to the acoustic and
perceptual salience of some element in a given domain.” (Vogel et al. 2016,
p. 123)
c. “Loosely defined, ‘perceptual prominence’ refers to any aspect of
speech that somehow ‘stands out’ to the listener.” (Baumann & Winter
2018, p. 20)
d. “... we define prominence as a property of a linguistic entity relative to
an entity or a set of entities in its environment. In the acoustic domain, the
primary prosodic properties bringing about these relative differences are
amplitude, duration and [pitch]”. (Terken & Hermes 2000, p. 89).
With definitions like these, it is not hard to see how both observational and
experimental data could be made to fit quite a variety of conclusions.
A loosely defined terminological innovation can sometimes bring advantages, by
allowing researchers to ignore entrenched theoretical debates based on older
terms and to concentrate on new empirical findings. This is an apparent
advantage of investigating “prominence”, which (as we shall see in section 2)
covers a lot of the same ground as the long-standing terms “accent” and “stress”.
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Nevertheless, we believe that the present-day concept of prominence is heavily
influenced by the workings of European languages, in particular the fact that in
many of those languages something we might call “prominence” affects both
individual syllables within words and individual words within phrases. By
concentrating on the prominence of words in phrases, recent research misses an
opportunity to shed light on the phonological nature of the relation between
word-level and phrase-level “prominence”. In so doing it also plays down the
increasing evidence of great cross-linguistic diversity in how – and whether –
phrase-level “prominence” is deployed. Our review focuses on presenting
evidence for this skeptical outlook.

2. Terminological and conceptual background
We begin with a summary sketch of some of the linguistic phenomena that seem
to fall under the rubric “prominence”. In some cases, these have been studied
since ancient times.
2.1 Lexical distinctions
European scholars have long been concerned with what in English was originally
called “accent”. The term (like its reflexes in many modern European languages,
e.g. German Akzent) is based on Latin accentus, which goes back two millennia to
the classical grammarians. It refers in the first instance to lexical contrasts in
which a specific syllable of the word – the accented syllable – stands out
phonetically in some way from other syllables. By the definitions quoted above,
this syllable is prominent.
Such contrasts are illustrated by the following examples from English and Greek
[Supplemental Audio]
(1)

a. English
ˈinsight vs. inˈcite
ˈtransfer (noun) vs. transˈfer (verb)
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b. Greek
/ˈpoðʝɐ/ (πόδια) ‘feet’ vs. /poˈðʝɐ/ (ποδιά)‘apron’
/ˈlino] (λύνω) ‘I solve’ vs. /liˈno/ (λινό) ‘linen’
The long-standing interest in such distinctions may be due in part to the
apparent discrepancy between ancient descriptions of the classical languages
(particularly Classical Greek and Sanskrit) and what classicists and medieval
grammarians could observe in the languages they actually spoke. The ancient
accounts suggest that in the classical languages the accented syllable stood out
by having a distinct pitch pattern relative to the rest of the word. In contrast, in
most modern European languages (including Greek) the accented syllable stands
out in part because of a cluster of phonetic features other than pitch, including
duration, intensity, and peripheral vowel quality. In English this kind of
accentual prominence came to be called “stress” at least a few centuries ago (e.g.
Steele 1775; Sweet 1877, pp. 91-97), and in referring to such lexical contrasts,
the English terms “accent” and “stress” have often been used rather
interchangeably.
However, there certainly are languages in which accentual distinctions in the
lexicon are signalled only by specific pitch patterns associated with accented
syllables (much as ancient descriptions suggested for Classical Greek and
Sanskrit). The canonical example of such a modern-day language is Japanese: it is
well documented (Beckman 1986) that accented syllables in Japanese exhibit
none of the other phonetic characteristics typical of lexically stressed syllables in
European languages. This difference is the motivation for the long established
but potentially confusing terminological distinction sometimes made between
“stress accent” (or “dynamic accent”) – the sort seen in English or Greek – and
“pitch accent” (or “melodic accent”) – as found in Japanese and, so far as we can
determine, in Sanskrit and Classical Greek. This terminology reflects the idea
that “accent” is a more abstract phenomenon, and that it makes sense to talk of
common features of accent despite the variety of phonetic properties that
manifest it. In keeping with this idea, a great deal of research over the past half
century, both in languages like English (e.g. Hayes 1995) and in languages like
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Japanese (e.g. Kawahara 2015, Kubozono forthcoming), focuses primarily on
morphophonological aspects of lexical accent – in particular, the principles that
govern the location of the accented syllable within the word – rather than on
investigating its phonetic nature.

2.2. Phrasal distinctions
Although the terms “stress” and “accent” originally referred to lexical
distinctions, a central issue in the study of these phenomena in European
languages at least since the 19th century involves the fact that prominence, in
the loose sense of the definitions quoted in section 1, can apply at different levels
of structure. Lexical stress or accent is a matter of syllable prominence –
individual syllables standing out from other syllables within a word. Most of the
recent work reviewed in this article, though, has concentrated on prominence at
the phrase level, which involves individual words standing out from other words
in a phrase or utterance.
English makes extensive use of such distinctions. A sample is given in (2);
prominent words are written in capital letters.
(2) [Supplemental audio]
a. compound vs. phrase (e.g. Chomsky & Halle 1968; Levi 1978; Ladd
1984; Giegerich 2009)
TOY factory ‘factory where toys are made’ vs.
toy FACTORY ‘toy model of a factory’
b. contrast between alternatives (e.g. Bolinger 1961; Katz & Selkirk 2011)
She has a WHITE cat and he has a BLACK one.
c. repetition signalled by “deaccenting” or absence of expected
prominence (e.g. Bolinger 1972; Ladd 1980)
I brought her a bottle of WHISKY but it turns out she doesn’t LIKE
whisky.
d. “association with focus” and scope of logical operators (e.g. Rooth
1985; Beaver et al. 2007; Wagner 2020)
I only put salt in the STEW. [= ‘I put salt only in the stew’] vs.
I only put SALT in the stew. [= ‘I put only salt in the stew’]
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It may be that English is particularly rich in such uses – distinctions like those in
(2a) are well-known stumbling blocks for foreign learners of English (e.g. Fudge
1984, chapter 5) – but at the same time it is clear that in many European
languages, words in a sentence, not just syllables in a word, can be made to stand
out prosodically (e.g. Romanian, Dascălu 1975; Dutch, Gussenhoven 1983;
Russian, Lake 1975; Greek, Georgakopoulos & Skopeteas 2010; Italian, Bocci et al.
2021).
Such uses of phrasal prominence have been an active topic of linguistic research,
in a variety of European languages, at least since the mid-20th century. Many
researchers have emphasized the links between prominence and what has come
to be called “information structure” (e.g. Halliday 1967, Bolinger 1972), and this
approach, converging with other research traditions such as the Prague School
concept of “functional sentence perspective” (e.g. Daneš 2015) has been
extremely productive and influential. In particular, it is now widely assumed that
there is an essentially grammatical or semantic notion of “focus” that is relevant
to explanations of phrasal prominence. Purely structural explanations of phrasal
prominence (“sentence stress”) of the sort developed by e.g. Newman 1946 or
Chomsky & Halle 1968 have given way to descriptions that consider focus and
other pragmatic factors in addition to whatever phonological principles may be
involved (e.g. Jackendoff 1972, Gussenhoven 1983, Selkirk 1984, Steedman 2000,
Selkirk & Kratzer 2020). Up until the 1990s much work in this vein speaks of
“accent” rather than “prominence”, but takes it for granted that “focus” on the
grammatical side often coincides with “accent” on the phonological side. In fact,
some recent authors (e.g. Breen et al. 2010; Vander Klok et al. 2018; Wagner
2020) use the term “focus” or “prosodic focus” to refer to the phonological
phenomena as well.

2.3. Unresolved issues and unsettled terminology
The fact that “prominence” can apply at both the word level and the phrase level
raises the question of how the two types of prominence are related and how they
are manifested phonetically. These are matters of fundamental disagreement.
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Some see the two levels as part of a single system of relative prosodic strength;
others believe that these are essentially different phenomena that merely
interact. The disagreement is reflected in terminology.
It has long been common in English to apply the term “stress” both to lexical
accent and to prominence at phrase level. Specifically, the term “sentence stress”
has been in wide use for phrasal prominence since the 19th century, and
equivalent expressions are used in some other European languages as well (e.g.
German Satzakzent, discussed at length by Sievers 1876, pp. 108-24). This
terminology implies that lexical and phrasal prominence are part of a unified
phonological phenomenon. This appears to have been the view of Sievers (1876),
and it is stated explicitly by Sweet, who wrote (1877, p. 91): “in speaking of the
stress of a sentence as opposed to that of single words the term ‘emphasis’ is
used, but there is no phonetic distinction, which is one of meaning only”. This
assumption also underlies 20th century work in the tradition exemplified by
Newman 1946 and later in SPE (Chomsky & Halle 1968).
Since the mid-20th century, however, faced with conflicting or confusing findings
about the phonetic nature of lexical stress, many researchers have tended to
view word-level and phrase-level prominence as phonologically and phonetically
quite separate, and there have been a number of proposals for terminology to
distinguish them. (For example, both Bolinger (1958) and Abercrombie (1991)
proposed to distinguish “stress” from “accent”, using one for lexical prominence
and the other for prominence at the phrase level, but they applied the distinction
in opposite ways!) We review these developments in section 3.
As we suggested in section 1, the rapid growth of the term “prominence” as a
technical term over the past few decades may be due to the way it allowed
researchers to sidestep old theoretical questions without resolving them. Yet the
fact that phrase-level prominence is linked to focus and information structure
may also help explain the apparent appropriateness of the term “prominence” at
the phrasal level: it reflects a close conceptual link between the phonetic aspects
of accent and some kind of pragmatic salience or contextual importance. That is,
the intuitive definitions quoted in section 1, though they are concerned in the
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first instance with the ways in which words may stand out “perceptually” or
“acoustically”, suggest that prominent words also stand out cognitively, and are
especially important for the meaning or pragmatic interpretation of the
utterance in which they occur. For example, Kember et al. (2021: 413) explicitly
state that “prominence [is] the expression of informational weight within
utterances”.
However, the existence of such apparently direct links between phonetic and
pragmatic salience confronts us with a different theoretical problem that is a
constant concern in the study of prosody: are prosodic features like prominence
“linguistic”, i.e. part of phonology and grammar, or do they have a special
“paralinguistic” status – “around the edge of language”, in Bolinger’s (1964)
memorable phrase? There is plenty of evidence that both kinds of phenomena
occur. For instance, many languages make phonological use of distinctions
between long and short vowels and/or consonants, but segment duration is also
affected by non-grammatical aspects of speech production such as changes of
speaking rate, which can be associated with excitement, boredom, or fatigue.
In the specific case of phonetic and pragmatic prominence, there seems little
doubt that “focus” is a grammatical phenomenon; in some languages it can be
conveyed by the presence of particles or by distinctions of word order, and in
English examples like those in (2d) it is clearly conveyed by the location of
“prominence”. But we also know, from findings in a rather different part of the
research landscape, that there are subtle phonetic effects that apparently
directly reflect the “informativeness” of individual words in context. For example,
Bard et al. (2000) showed that the second time a landmark name in an
interactive map game was mentioned, it was typically shorter and less distinctly
articulated than the first mention. In the same way, Gahl (2008) showed that in
pairs of homophones like time and thyme, the less common item is typically
pronounced more slowly and with greater articulatory precision than the more
common one. Are these phonetic effects of “informativeness” to be seen as part
of “prominence”, or are they something different? The empirical data provide us
with no way of knowing which empirically discovered aspects of prominence
should be regarded as manifestations of potentially universal paralinguistic
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signalling and which can be treated in terms of phonological and grammatical
categories that may differ sharply from language to language. We return to these
questions in section 4.

3. The phonetics of prominence
3.1. How prominence became a topic
“Prominence” was apparently first proposed as a technical concept in an article
on sentence stress entitled “Intonation and Emphasis” (Coleman 1914). Coleman
argued that, while it is possible to use “emphasis” – by which he clearly meant
sentence stress – to convey some special emotional force, it is normally merely
an accompaniment to the word that “is subjectively regarded as the chief word
(or, as we shall now term it, the prominent word)” (p. 9) of a sentence. His article
is noteworthy for two reasons: first, because his characterisation of the
“prominent word” bears obvious similarities to present-day notions of “focus”;
second and more important for our concerns here, because it specifically claims
that when “emphasis” expresses this kind of prominence, it is phonetically based
primarily on intonation, not on stress in the sense of loudness or “physiological”
force.
Coleman’s view gained ground during the 1920s and 1930s. As early as the 1922
edition of his frequently updated Outline of English Phonetics, Daniel Jones
acknowledged that “much of the effect commonly described as stress is in reality
a matter of intonation” (p. v). The same point was made about German by
Meinhof (1933). At some point in the series of revised editions of his Outline
Jones began to use Coleman’s term “prominence”, but he apparently continued to
believe that “stress” has a physical basis in articulatory force, and this view
continued to be widely held (see e.g. Stetson 1928, Twaddell 1953, Abercrombie
1967: 35f). In the 1950s, however, work by Fry (1955; 1958) was generally
taken to have demonstrated that acoustic intensity – a presumed consequence of
greater articulatory force – is largely irrelevant to the perception of stress, and
that the most significant cue is pitch height and/or pitch movement. (This
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interpretation of Fry’s findings is influential but at best misleading; we discuss
this at greater length in section 3.3.)
Partly as a result of Fry’s work, a number of researchers with a range of different
interests (e.g. Weinreich 1954, Bolinger 1958, Lehiste 1970 pp. 150f) converged
on the general idea that word stress should be conceived of as a lexical
abstraction and not as a phonetic property at all. That is, instead of treating
articulatory force as the essential phonetic manifestation of stress and
acknowledging the existence of other phonetic properties that might contribute
to the impression that a word or syllable is stressed, the lexical abstraction view
proposed that word stress itself does not have any essential phonetic
manifestation, and that we can speak of phonetic correlates of stress only when a
particular stressed syllable is prominent in an actual utterance. The utterancelevel cues – pitch, duration, vowel quality, and intensity, with pitch ostensibly the
most important – are the only thing we can measure and describe objectively,
and were to be seen as a separate matter for research. These constitute what is
now regularly referred to as (prosodic) prominence.

3.2. Pitch movement, relative prominence, and the relevance of structure
The most durable theoretical construct arising from the conception of stress just
outlined is the “prominence-lending pitch movement” or “pitch accent” [see
Sidebar 2]. The first of these labels was coined in connection with the intonation
theory elaborated beginning in the 1960s at the Institute for Perception
Research (IPO) in the Netherlands (Cohen and ’t Hart 1967; ’t Hart, Cohen and
Collier 1990; see Ladd 2008, pp. 12-18 for discussion). The second label, which is
probably now more familiar because of its use in autosegmental-metrical (AM)
intonational phonology, was originally proposed by Bolinger (1958). In its
original form, Bolinger’s idea shared with the IPO theory the understanding that
certain of the pitch movements that make up intonation contours are the direct
phonetic basis of perceived prominence. By either name, the concept of
prominence-lending pitch movement makes theoretical sense of Coleman’s and
Jones’s idea that sentence-stress is primarily a matter of intonation, because
prominence-lending pitch movements are simultaneously cues to stress and
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components of intonation contours. It also makes theoretical sense of the failure
to find consistent evidence for articulatory force in the production of stressed
syllables, and appears to take account of Fry’s findings about the relevance of F0
in stress perception.
However, assigning a central role to pitch movement in any theory of
prominence is hard to reconcile with another theme that regularly recurs in the
literature, namely the idea that prominence is perceived relative to its context.
This idea repeatedly recurs in the typically informal definitions of “prominence”
quoted in section 1. If a pitch movement that is a distinct component of an
intonation contour “lends prominence”, it should do so regardless of the context;
yet somehow, prominence-lending pitch movements also seem to be like the
identical patches of gray that can appear lighter or darker depending on whether
they are surrounded by black or white (see Figure 1). If the basis of prominence
is the presence of a prominence-lending pitch movement, the theory plainly
needs to be supplemented to explain how one prominence can somehow be
more prominent than another.

Figure 1. The two gray squares are actually identical, but appear lighter or
darker depending on the surrounding color. This kind of contextual effect is
often invoked in definitions of prominence.
In general, researchers interested in the phonetics of prominence have tended to
treat this problem in a directly phonetic way, relating relative prominence to
scalar variables like duration and intensity, and especially the excursion size or
peak height of a prominence-lending pitch movement. In effect, this approach
entails that a syllable with a pitch accent is categorically more prominent than a
syllable without one, but if there are two syllables with pitch accents in a given
utterance, one can be relatively more prominent than the other. Ideas of this sort
were extensively explored beginning in the 1970s (e.g. ’t Hart & Collier 1975;
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Pierrehumbert 1979; ’t Hart 1981; Rietveld & Gussenhoven 1985; Terken 1991;
Hermes & van Gestel 1991; Krahmer & Swerts, 2001).
However, the contribution of both scalar and categorical variables to judgements
of prominence continues to be a source of disagreement and conflicting results.
Even 20 or 30 years ago this work had already led to evidence that relative
prominence is not based purely on the kind of “psychophysical” comparison
involved in the perception of shades of gray; prominence has linguistic structure
as well. This is seen clearly from asymmetries in the way prominence-lending
pitch movements signal focus. For example, Rump & Collier (1996) had listeners
adjust the size of the prominence-lending pitch movements on Amanda and
Malta in the Dutch sentence Amanda gaat naar Malta (‘Amanda’s going to Malta’)
in order to make the sentence appropriate in different contexts. There was a
clear asymmetry between the pitch patterns used to emphasize one of the two
prominent words (e.g. to contrast Amanda with John, or Malta with Cyprus):
when the focus was on Malta (e.g. in reply to Where is Amanda going?), there was
still a notable pitch excursion on Amanda, whereas when the focus was on
Amanda (e.g. in reply to Who’s going to Malta?), the accent on Malta was
consistently adjusted to the minimum. The most obvious explanation for this
finding involves the structural distinction between “nuclear” and “prenuclear”
accents: what really counts is not the phonetic detail of scalar variables like
relative pitch, but which word bears the nuclear accent. To focus on Malta, the
accent on Malta is nuclear by virtue of its phrase-final position, so the phonetic
details of the prenuclear accent on Amanda can vary; to focus on Amanda, the
accent on Amanda must become nuclear, which requires the accent on Malta to
be completely suppressed.
In part because of facts like this, when the term “pitch accent” was adopted by
Pierrehumbert (1980) in her autosegmental-metrical (AM) analysis of English
intonational phonology, there was a subtle but important shift in the
understanding of how pitch accent contributes to perceived prominence. Unlike
the original idea of the prominence-lending pitch movement, AM theory does not
take pitch accents as the direct phonetic basis of prominence. Instead, it assumes
that they cue prominence by virtue of being part of a well-formed intonation
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contour that is lawfully associated with the text in accordance with a metrical
structure in which specific syllables are metrically strong – i.e. “prominent”. This
idea draws on analogies to musical structure, where prominence (e.g. a
downbeat) is abstractly defined in terms of the meter, not the phonetic
properties of the note that occurs in a metrically strong position (Liberman 1975,
Ladd 2008, p. 54, London 2012, chap. 4).
This shift was clearly signalled by Pierrehumbert right from the beginning:
In the wake of Fry’s classic study . . . the impression grew up that F0 can
be viewed as a transducer of stress: the higher the stress, the higher the
F0 (or the greater the F0 movement). In the [AM] framework ... the
relation of F0 to stress is not as direct as this. Rather, a ... given F0 pattern
could be compatible with more than one conclusion about the location of
stress, if more than one assumption about where the accent is located was
consistent with a well-formed intonational analysis for the contour. (1980,
p. 103)
Hayes makes the same point when he states that “pitch is directly determined by
the intonational system, but the rules linking tones to texts refer to the position
of stress” (1995, p. 11). In other words, prominence resides in the phonological
(metrical) structure; pitch accents are elements of the intonation contour, which
occur where they do because of this structure. A detailed account of this point of
view and how it accounts for the relevance of pitch to prominence is presented
by Beckman & Edwards (1994).
Notwithstanding such theoretical refinements, however, the original unrefined
notion of prominence-lending pitch movement continues to thrive (e.g. Chen,
2011 on Dutch; Turco et al. 2014, on Dutch and German; van Rijswijk &
Muntendam 2014, on Spanish; Grice, Ridouane & Roettger 2015, on Berber;
Ritter & Grice 2015 on German), and current thinking continues to be influenced
by the idea that prominence is a relatively straightforward matter of scalar
phonetic and other properties. With Pierrehumbert, we believe that this is
largely due to the way the field has digested the findings reported by Fry (1955,
1958). These have often been cited (e.g., Laver 1994, p. 513; Gordon 2011) as
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evidence that higher F0 or changing F0 is the primary correlate of stress, and this
understanding persists and influences work to this day (see, e.g., Baumann &
Winter 2018; Zahner, Kutscheid & Braun 2019), despite strong evidence to the
contrary (e.g. Kochanski et al. 2005). Consequently, it is worth revisiting Fry’s
work to see what he found and how he himself understood his findings.

3.3. Fry’s results revisited
In Fry’s experiments involving duration and intensity, stimuli consisted of one of
the same five test words (subject, object, digest, contract, permit), each embedded
at the end of the carrier phrase Where is the accent in ___? Listeners were asked
to determine whether “the accent” was on the first or the second syllable of the
test word (i.e. whether they heard the stimulus as a noun or a verb respectively).
Fry synthesized the stimuli using full vowels for both syllables of each word,
which (crucially) made both syllables equally plausible landing sites for a pitch
accent. In a first set of experiments, he manipulated the duration and peak
intensity ratio of the vowels but kept F0 flat. By and large, he found gradient
effects: as the V1:V2 ratio increased, there were more noun (syllable 1)
judgments; this was true for both intensity and duration, though the effect of
duration was substantially greater (Fry 1955, 1958). These findings are
consistent with a “psychophysical” understanding of relative prominence.
However, two follow-up experiments in which F0 was manipulated led to a very
different pattern of results (Fry 1958). Because of space limitations we present
the details only of the first F0 experiment, which manipulated the F0 variable in
a simpler and more readily interpretable way, and then return briefly to the
second experiment. In both experiments the test word subject was presented to
listeners in isolation. In the first experiment, F0 stepped up or stepped down
from the first to the second syllable, with the size of the pitch step varying. The
step-up/step-down continua were combined with the same duration ratios used
in the previous experiments; peak intensity was kept constant at a ratio of 1:1. In
keeping with the idea that “a syllable of higher fundamental frequency tends to
be judged stressed” (p. 142), Fry expected that step-up stimuli would attract
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verb (syllable 2) judgments and that the step-down stimuli would attract noun
(syllable 1) judgments, and that this effect would be greater as the step size
increased.
Unlike what is often reported, however, the duration ratios had a significant
impact on judgments, just as in the flat-F0 experiments: regardless of the F0
pattern, the largest V1:V2 duration ratios yielded a substantial majority of noun
judgments, while the smallest yielded a similar proportion of verb judgments. In
order to observe the effect of F0, therefore, Fry pooled the data across duration
ratios. This showed a modest contribution of F0 step (up or down) in the
expected direction, but contrary to Fry’s expectations, the size of the F0 step had
no consistent effect; the judgments depended only on the categorical difference
between step-up and step-down.
This result, like Rump & Collier’s Amanda/Malta findings, is readily explainable if
we abandon the focus on relative F0 and look instead to the categorical effects of
intonational structure. The step-down could be categorically interpreted as
either a high pitch accent on the first syllable or as a low-falling pitch accent on
the second (in both cases followed by a low boundary tone). The step-up could
be categorically interpreted as either a low pitch accent on the first syllable or a
high pitch accent on the second (in both cases followed by a high boundary tone).
Depending on the duration, that is, both step-up and step-down stimuli are
intonationally consistent with either stress pattern. In short, the relative F0 level
on the two syllables is not interpreted “psychophysically”, but phonologically.
In his second F0 experiment, Fry used a greater variety of manipulations of the
F0 on the two syllables of the test word; his explicit intention was to explore the
idea that F0 affects stress judgements by producing patterns that are interpreted
as intonation contours. The results are comparable to those of the first
experiment: F0 patterns that could be interpreted as British English tunes
resulted in strong preferences for noun or verb responses, depending on the
structure of the tune. F0 patterns that could not be interpreted in this manner
resulted in much more variation and uncertainty in responses. These differences
can most easily be explained if we assume that listeners responded to the
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linguistic structure of intonation, rather than to psychophysical properties such
as higher vs. lower or moving vs. static F0.
In any case, Fry’s results certainly do not show – as is often reported – that pitch
movements or high pitch are the most important phonetic cues to syllable
prominence. Instead, as suggested by Pierrehumbert (1980) or Beckman &
Edwards (1994) (cited earlier), it appears that Fry’s listeners generally
interpreted the F0 patterns along lines determined by the English intonation
system. Furthermore, we emphasize that this interpretation is in line with Fry’s
own summary:
Change in fundamental frequency differs from change of duration and
intensity in that it tends to produce an all-or-none effect, that is to say the
magnitude of the frequency change seems to be relatively unimportant
while the fact that a frequency change has taken place is all-important. ...
The experiments with more complex patterns of fundamental frequency
change suggest that sentence intonation is an over-riding factor in
determining the perception of stress and that in this sense the
fundamental frequency cue may outweigh the duration cue (1958, p. 151,
emphasis added).
Our added emphasis draws attention to an important qualification that the field
has tended to ignore.

3.4. Rapid Prosody Transcription
We now turn to the Rapid Prosody Transcription protocol (henceforth RPT)
developed by Cole and her colleagues (Cole et al. 2010; see Cole & ShattuckHufnagel 2016 and Baumann & Winter 2018 for comprehensive reviews).
Similar tasks have been used before (e.g. Odé 1994, on Standard Indonesian;
Streefkerk et al. 1999, on Dutch) and not all current work is aligned with the
ideas and detailed methods of Cole and her colleagues (e.g. Roux et al. 2016, on
French). However, RPT is certainly one of the most active approaches to the
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empirical investigation of prominence, based firmly on identifying prominent
words (NB: not syllables) and analysing their prosodic characteristics.
In RPT, naïve transcribers are provided with audio samples of variable length
(but including at least one full prosodic phrase), and are asked to mark either
prominences or phrasal boundaries on orthographic transcripts that do not
include capital letters or punctuation. For each sample, the markings are pooled
across transcribers and each word is assigned a prominence and a boundary
score, based on the proportion of transcribers who marked it as prominent or as
preceding a boundary. The strength of agreement is treated as a proxy for the
degree of prominence and boundary strength respectively (Cole & ShattuckHufnagel 2016, p. 11; Baumann & Winter 2018, p. 31). By and large, RPT studies
in Western European languages, particularly English (e.g. Cole et al. 2010) and
German (e.g. Baumann & Winter 2018), show good agreement among judges,
and provide evidence for what Cole et al. (2010, p. 440) call “signal-driven
prominence perception” – the idea that gradient prosodic cues such as longer
duration and higher F0 can directly cue prominence.
However, a closer look at the results makes clear that structural information and
categorical distinctions are also critical. First, Cole & Shattuck-Hufnagel (2016)
note that the strongest agreement across transcribers involves the absence of
prosodic marking. Though they interpret this as possible evidence of “a clear
acoustic ‘profile’ for prosodically unmarked words” (p. 10), the fact that “no
prominence” is more reliably identifiable than prominence suggests that
prominence need not involve a consistent and unified set of acoustic exponents.
Second, the studies on English and German also show, at least to some extent,
that top-down information such as informativeness and predictability is crucial
for prominence judgments (Cole et al. 2010; Turnbull 2017; Turnbull et al. 2017;
Baumann & Winter 2018).
For example, Baumann & Winter (2018) used RPT to determine which of 17
factors contributed the most to judgements of prominence in German. These
factors included not only continuous variables, such as F0 level, duration, and
loudness/intensity, but also discrete prosodic variables, such as accent type and
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the presence or absence of pitch accent, as well as non-prosodic factors such as
the part of speech and the log frequency of the prominent word. Categorical
prosodic variables were particularly predictive of perceived prominence, with
continuous variables being interpreted largely in the light of the categorical
accentual information. Similar conclusions for American English were derived
from an RPT study by Bishop, Kuo, & Kim (2020), who found that “listeners’
prominence judgments were […] significantly predicted based on metrical
strength (i.e., accent status) and tonal shape (accent type/level)” (p. 14). Such
findings, which highlight the importance of prosodic structure over acoustic
measures of prominence, are echoed in recent studies of non-Germanic
languages as well. For example, in both Samoan (Calhoun et al. 2021) and
Russian (Luchkina & Cole 2021), experimental findings indicate that listeners’
judgments of which words are prominent are influenced by structural
expectations, specifically generalizations about the relation between focus and
word order.
A somewhat different role for prosodic structure in signalling “prominence” is
suggested by two studies on French. Roux et al. (2016) used a method similar to
RPT but specifically asked participants “to focus on the musical salience of
syllables” (p. 913) rather than words. Despite the specific instructions, 73 naïve
listeners showed little agreement on prominence, but excellent agreement (as in
Cole’s work) on identifying boundaries and non-prominent syllables. Similarly,
Smith (2011) reports good agreement in French in identifying words that are
“highlighted” (mis en relief), but by and large such words precede a pause
(typically, but not always, indicating the presence of a phrasal boundary). As a
result, Smith concludes that pauses and phrasal boundaries cue prominence in
French. This conclusion is in line with the typological distinction proposed by Jun
(2005a) between head-prominent and edge-prominent languages: according to
Jun, in the former, phrase-level prominence is realized culminatively (by
accenting syllables that carry word-level stress), while in the latter, which
include French and Korean, it is realized demarcatively (by rendering salient
those words that precede phrasal boundaries).
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4. Differences between languages
As we suggested in section 2, some work on prominence seems to be based on
the assumption that there is something perceptually natural about the way
words stand out prosodically from their context, and something cognitively
natural about the use of prosodic prominence to highlight words that the
speaker regards as especially informative. The results of RPT studies in nonEuropean languages suggest that this assumption cannot be taken as universally
valid. For example, Jyothi et al. (2014) used RPT in Hindi and report very low
agreement on prominence judgments. Similarly, Riesberg et al. (2020) used RPT
to investigate Papuan Malay; while boundary marking showed a moderate
amount of agreement among transcribers, prominence marking showed only
slight agreement, with transcribers unsure of what was being asked of them.
This finding, which strikingly parallels the results of an early study by Odé
(1994), on Standard Indonesian, suggests that there is a genuine difference
between the well-studied European languages and the Malay languages. This and
other language-specific aspects of prominence are the topic of this section.

4.1 A natural basis for prosodic prominence?
As part of their study of Papuan Malay (hereafter PM), Riesberg et al. carried out
a cross-language version of the RPT task, asking German participants (none of
whom spoke PM) and PM participants (none of whom spoke German) to carry
out the same task on PM and German materials respectively. Although both
groups found the task rather difficult, it is noteworthy that, with respect to
judgements of prominence, the PM listeners showed greater agreement among
themselves in German than they had in PM. Moreover, analysis of the cues that
affected judgements of prominence in the German materials suggested that the
PM listeners were responding to the same cues as the German listeners, though
less consistently. Riesberg et al. themselves suggest that “German accentuation
appears to involve a highly salient combination of prominence-lending features
which, as a holistic phenomenon, can also be perceived by non-native listeners”
(p. 29).
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On the face of it, this points to conflicting conclusions. The fact that PM-speaking
judges were able to detect at least some of the prominent words in German
materials without understanding German provides evidence that prominence in
German is based in part on phonetic cues that convey a message transcending
differences between languages. This suggests that prominence must involve at
least some directly communicative paralinguistic cues of the sort discussed in
section 2.3. Yet the fact that the same judges were unable to agree on which
words were prominent in their own language suggests that these natural
phonetic cues, if they exist, are simply not used to convey prominence in PM.
This state of affairs is consistent with what we know about other “prosodic”
differences between languages, particularly those involving paralinguistic
features like overall intensity and pitch range, speech rate, and voice quality.
These features can often be interpreted consistently – though not necessarily
correctly – by listeners who do not understand the speaker’s language (e.g.
Holden & Hogan 1993; Chen et al. 2004; Yanushevskaya et al. 2018). We also
know that some languages make categorical phonological use of features like
pitch and voice quality and others do not. German cues to prominence seem to
rely on certain universally interpretable phonetic features, and the PM speakers
interpret them as expected, but there is no systematic use of the same cues in PM,
and consequently no agreement among PM speakers attempting to judge
prominence in PM.

4.2. No prominence
The conclusion just sketched is consistent with increasing evidence that in some
languages there is nothing that is usefully called prominence at all. (In stating
things this way we implicitly accept something like Jun’s distinction between
“head-prominent’ and “edge-prominent” languages, and we implicitly assume
that the kind of phonetically-cued “prominence” investigated in most recent
work is, in Jun’s terms, “head prominence”.) Probable examples of languages
without head prominence include Korean (Jun 2005b, Jeon 2015), West
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Greenlandic (Rischel 1974, cited in Árnason et al. 2020, pp. 309f; Arnhold 2014),
Mongolian (Karlsson 2014), and various languages of India, such as Hindi (Jyothi
et al. 2014) and Tamil (Keane 2014). The best-studied cases involve the Malay
languages.
Impressionistic descriptions of Indonesian word stress by colonial-era Dutch
phoneticians (summarized by Odé 1994, pp. 32f) present quite varied
statements of the facts of the case (e.g. that stress is on the final syllable of the
word or that stress is on the penultimate syllable of the word). But in-depth field
work and experimental work on Standard Indonesian by van Zanten and her
colleagues (notably Goedemans & van Zanten 2007) seems to make clear that
many speakers have no intuitions about which syllable is stressed. Moreover,
pronunciation is quite variable; in particular, the location of a phrase-final drop
in pitch often aligns with the penultimate syllable but can occur earlier or later,
which sounds to a speaker of Dutch or English like a change in the location of
stress but apparently does not affect either acceptability or intelligibility. This is
in line not only with Riesberg et al.’s findings on Papuan Malay, but also with
what van Heuven et al. (2008) report on Betawi Malay, and with a study of
Ambonese Malay by Maskikit-Essed & Gussenhoven (2016), which summarizes
its findings in its title: “No stress, no pitch accent, no prosodic focus: the case of
Ambonese Malay”.

4.3. Prominence, but constrained by grammar
As more evidence accumulates from languages beyond the small set of
thoroughly investigated languages of Europe, it becomes clear that prominence
is not simply a natural phonetic enhancement of informative words, but involves
linguistically structured aspects of the phonology and grammar of individual
languages, and may or may not be phonetically realized by means of phonetic
enhancements. An early development in this area was work that documented
differences in the location of sentence stress in comparable structures in
different languages (Ladd 1990; 2008, chap. 6). For example, in some languages
– like Greek or Russian – there are different rules for sentence stress in
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statements and polar questions (sentence stress is normally placed on the finite
verb in polar questions), while others – like English or Italian – deploy sentence
stress in polar questions and statements without making any distinction
between the two types.
A well-studied example of such a difference involves the prominence of words
representing “given” information. The assumption of a natural association
between informativeness and prosodic prominence (section 2.3) suggests that
words that are contextually more predictable (like whisky in example 2c above)
should be less prominent than words that are unexpected or new to the
discourse. However, cross-language observational accounts (e.g. Ladd 1990;
Vallduví 1990) suggest that “deaccenting” of given information, which is
common in the West Germanic languages, is much more restricted in the
Romance languages.
Swerts et al. (2002) explored this difference experimentally, using a task in
which pairs of participants alternately named images of coloured shapes such as
blue square. Consecutive images could differ in colour, shape, or both, which
meant that in any utterance either the colour or the shape might be “given
information”, i.e. the same as in the preceding utterance. Swerts et al. recorded
pairs of both Dutch speakers and Italian speakers performing the task. The
resulting utterances were evaluated phonetically by expert judges who were
unaware of the sequence in which they had been produced. In Italian, there was
no effect of sequence: both the adjective and the noun always had a pitch accent.
In Dutch, however, in cases where the noun was repeated from the previous
utterance, it was never accented. This undermines any simple cognitive
explanation of prominence patterns based on highlighting important,
informative or unexpected words. We are dealing here with the grammar of
prominence, not universals of cognition.

4.4. Prominence, but constrained by phonology
There are also differences between languages that are more obviously
phonological rather than grammatical. For instance, Lee (2015) had speakers of
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seven languages pronounce American-style 10-digit telephone numbers (written
with their conventional division into groups of 3, 3, and 4 digits), both in a
neutral context and in mini-dialogues where one specific digit needed to be
corrected, as in (3):
(3) Q: Is Mary’s number 887-412-4699?
A: No, the number is 787-412-4699.
In English, French and Mandarin Chinese, the corrected digit was “prominent” in
a phonetically obvious way: compared to the same digit in the same string
produced in a neutral context, the prominent digit had higher pitch, longer
duration, and greater intensity. Moreover, native speakers of these languages
were able to identify which digit was intended as prominent more than 90% of
the time. By contrast, the production data for Wu Chinese, Japanese, and two
varieties of Korean were much more varied, and identification rates were
generally in the range of 30-50%. Interestingly, though, in Seoul Korean listeners
were able to identify quite accurately whether the corrected digit was in the first,
second, or third group of numbers, which is presumably related to the fact that
Korean is a language with “edge-prominence” in which prosodic phonology uses
“dephrasing” of given information in much the same way English uses
“deaccenting” (Jun 1993, 2005b; Venditti et al. 1996; Ladd 2008, pp. 278ff;
Kember et al. 2019). In any case, the existence of such differences makes the idea
of a natural, universally valid phonetic notion of prominence increasingly
difficult to maintain [see Sidebar 3].
In fact, even in languages that uncontroversially use prosodic cues to make
specific words stand out, the system of intonational phonology may override any
presumed natural prosodic basis for prominence. Greek, a language with
lexically contrastive word-stress, illustrates this point strikingly. Compare the
statement and question versions of the word έφυγαν /ˈefiɣan/, shown in Figure
2 [Supplemental audio]. (As in some other European languages, it is common for
the difference between a statement and a polar question to be signalled only by a
difference of intonation contour.) The default Greek statement contour in
Version (a), typical of many European languages, has a high nuclear pitch accent
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on the lexically stressed syllable followed by low pitch at the end. he default
polar question contour in Version (b) – also used in several other languages of
south-eastern Europe (Grice, Ladd & Arvaniti 2000) – has a low nuclear pitch
accent and a rise-fall boundary pitch movement at the end. In (a), the location of
the lexical stress on the initial syllable is obvious to speakers of other European
languages, but in (b), speakers of those languages tend to hear the stress on the
final syllable, as readers who do not speak Greek can verify for themselves by
listening to the sound files.

(a) Statement:

H* L-L%
|
|/
ˈe f i ɣ a n ‘they left’

(b) Question:

L*
H-L%
|
|/
ˈe f i ɣ a n ‘did they leave?’

Figure 2. Two possible renditions of the Greek word έφυγαν /ˈefiɣan/ ‘they left’,
in which the difference between statement and question is signalled
intonationally. Version (a) has a falling contour (H* L- L%) typical of statements
in many European languages, with the high pitch on the lexically stressed initial
syllable. Version (b) has a rising-falling contour (L* H- L%) typical of polar
questions in several languages of south-eastern Europe, with a low nuclear
accent on the lexically stressed initial syllable and a falling (H- L%) boundary
sequence on the final syllable. This contour tends to be heard by non-Greekspeaking listeners as lending prominence to the final syllable, whereas Greek
speakers hear the low initial syllable as stressed in both versions

The explanation is straightforward. Although the association of the intonation
contour to the one-word utterance is structurally just like what we find in most
European languages, the rise-fall boundary movement of the question sounds to
speakers of English or Dutch like the marker of prominence they would expect
on a stressed syllable. But for the Greek native speaker, who recognises the
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structure of the tune, the low-pitched syllable bears the nuclear accent and is
perceived as more prominent than the high-falling final syllable.
This phonological explanation was tested experimentally by Arvaniti et al.
(2006), who showed that it extends to the way sentence stress is used to make
whole words prominent in polar questions. We illustrate here with the phrase το
γαλάζιο τρίγωνο /to ɣaˈlazʝo ˈtriɣono?/ ‘the blue triangle?’. This can be
pronounced so that the question is either about the shape (/ˈtriɣono/, i.e. ‘the
blue TRIANGLE?’) or about the colour (/ɣaˈlazʝo/, i.e. ‘the BLUE triangle?’), as seen in
Figure 3 [Supplemental audio].

(a) Focus on ˈtriɣono ‘triangle’:

L*H L* H-L%
|
|
|/
to ɣaˈlazʝo ˈtriɣono

(b) Focus on ɣaˈlazʝo ‘blue’:

L*
H- L%
|
|
|
to ɣaˈlazʝo ˈtriɣono

Figure 3. Two possible renditions of the Greek question το γαλάζιο τρίγωνο /to
ɣaˈlazʝo ˈtriɣono/ ‘the blue triangle?’. In version (a), the low (L*) nuclear accent is
on the stressed syllable of /ˈtriɣono/ ‘triangle’ and the intended meaning is ‘the
blue TRIANGLE?’; in version (b), the nuclear accent is on the stressed syllable of
/ɣaˈlazʝo/ ‘blue’ and the intended meaning is ‘the BLUE triangle?’. In both cases
the L* nuclear accent is followed by the H- L% boundary sequence characteristic
of Greek polar questions, which to many non-Greek-speaking listeners appears
to lend prominence to the syllable associated with the H-.
In Version (a), there is a prenuclear accent on /ɣaˈlazʝo/, and the questioning
intonation pattern illustrated on /ˈefiɣan/ in Figure 2 applies to /ˈtriɣono/. To
speakers of many European languages, this gives the impression of an accent on
the sentence-final syllable, just as with /ˈefiɣan/. In Version (b), the low nuclear
accent moves to the stressed syllable of the prominent word (/ɣaˈlazʝo/); the
boundary rise-fall is “split” so that the rise occurs on the stressed syllable of the
final word (the /tri-/ of /ˈtriɣono/) with the fall on the final syllable (Grice et al.
2000, p. 158). In this case the listener who does not speak Greek tends to hear
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the main prominence on /ˈtri-/ (again, readers can verify this for themselves by
listening to the sound files). Few non-Greek-speaking listeners detect the lowpitched accent on /ɣaˈlazʝo/, but for Greek listeners the focus on ‘blue’ is
unambiguous.
Nevertheless, as just described, prominence in this Greek tune is conveyed in just
the same way as in many other European intonation systems. As in English or
Russian or Italian, the tune consists minimally of a nuclear accent, optionally
preceded by one or more prenuclear accents, together with a final edge tone
configuration. The nuclear accent predictably associates with the metrically
strongest syllable (the lexically stressed syllable of the metrically strongest word,
here the focused word), and this is what is perceived as “prominence”.
Superficially, of course, there is a difference: the nuclear accent in the Greek tune
is low rather than high, and the edge tone sequence is a rise-fall. Since speakers
of most other European languages find this tune unfamiliar, they tend to
interpret it in terms of the tunes of their native language, and consequently
perceive the low nuclear accent as less prominent than the psychophysically
salient final rise-fall. Structurally, however, the difference in the shape of the
nuclear accent and the edge tone sequence is no more significant than the fact
that Greek has velar fricatives and English does not. For the native speaker, the
perception of prominence is based on the intonational structure, not the
phonetics of specific syllables.

5. Word stress, sentence stress, and stress subordination
In section 3.1 we saw how today’s notion of prominence emerged from a
particular understanding of the relationship between word stress and sentence
stress, namely that word stress is only a phonological abstraction and
prominence is the phonetic manifestation of that abstraction when a word is
made to stand out in an actual utterance. We have presented a variety of
empirical findings and a variety of theoretical problems that have resulted from
focusing narrowly on phonetically realized sentence-level prominence. We close
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by returning to the unresolved (and in our opinion far more central) question of
how word stress and sentence stress are related.
Probably the most widely held view is that the two are distinct phenomena, each
with its own phonetic properties. For example, widely-cited findings by Sluijter
and colleagues (Sluijter & van Heuven 1996, Sluijter et al. 1997) showed that in
Dutch utterances with an early nuclear accent, there are perceptible differences
between lexically stressed and unstressed syllables following the nuclear accent
even though there are no further pitch accents. The clearest phonetic correlate of
these differences is spectral balance: stressed syllables have shallower spectral
tilt (i.e. greater acoustic energy at higher frequencies) than comparable
unstressed syllables.
Such phonetic findings are often seen as evidence that the phonetic correlates of
word stress are distinct from the phonetic correlates of sentence stress (e.g. van
Heuven & Turk 2020). There is a considerable body of work that attempts to
identify specific cues to word stress (see van Heuven 2018 for a review).
Furthermore, there is a widespread view that Fry’s findings (sec. 3.3) deal
specifically with word stress, and that measurable differences of pitch, duration,
and so on can somehow be parcelled out and assigned to either word stress or
sentence stress (see e.g. Laver 1994, p.513f.). We know of no serious attempt to
model supposed interactions of this sort between word stress cues and sentence
stress cues; the concentration on sentence-level prominence that we have
reviewed in these pages has allowed researchers to avoid thinking about the
issue.
The alternative to drawing a clear distinction between word stress and sentence
stress is to assume that both are part of a single hierarchical system in which
stress in one prosodic constituent can be subordinated to another. The idea that
there is a hierarchical relation between phrasal stress and word stress has been
a recurring explicit theme in theories of stress, at least among speakers of West
Germanic languages, since the 19th century. It is perhaps most clearly
articulated by Sievers (1876), but it is also clearly seen in American analyses of
the mid-20th century (notably Newman 1946 and Trager & Smith 1957).
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Importantly, it is also consistent with – and in fact implicit in -- the notion of
“secondary” lexical stress, which has been part of descriptions of English word
stress at least since Walker’s Pronouncing Dictionary (1791). For some
discussion of this general conception of stress, we again refer the reader to
Beckman & Edwards (1994).
The Trager-Smith example elevator operator will illustrate. In both words,
considered separately, there is a main lexical stress on the first syllable and a
secondary stress on the third; the second and fourth syllables have reduced
vowels and may be regarded as unstressed. When the two words are combined
into a compound, the main stress on operator is reduced relative to that on
elevator, but (according to Trager & Smith, and in keeping with native English
speakers’ intuitions) it remains more prominent than the secondary lexical
stress on both words. Consequently Trager & Smith analysed the phrase in terms
of four levels of stress: primary (acute accent) secondary (circumflex accent),
tertiary (grave accent) and unstressed (unmarked): élevàtor ôperàtor. Sentence
stress and word stress are treated as part of a single system.
This approach was taken to its logical conclusion in a paper by Chomsky, Halle &
Lukoff (1956) about the relationship between syntactic structure and prosody.
The key idea – developed more fully in SPE (Chomsky & Halle 1968) – is that
there is no principled limit to the depth of prosodic subordination. There has
been little contact or cross-fertilization between the phonetic work on
prominence that we have discussed in this paper and phonological work
descending from SPE. This was primarily because SPE framed its claims in terms
of fine differences of “levels of stress” on individual syllables, which mainstream
phoneticians greeted with skepticism (e.g. Lehiste 1970, p. 150) or outright
scorn (e.g. Vanderslice & Ladefoged 1972, p. 827, who wrote “we do not believe
in the phonetic reality of these numerological anfractuosities”). In our opinion,
however, the problem of the phonetic nature of prominence will eventually be
resolved by assuming that a phonological analysis of stress must take stress
subordination seriously. Concretely, we contend that the key to such a resolution
probably lies in theoretical developments along the lines established by metrical
phonology.
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The basic idea of metrical phonology was presented in Mark Liberman’s PhD
thesis (1975): relative prominence is not a direct phonetic relationship but a
structural abstraction that regulates various features of utterance prosody,
notably rhythm and melody. The structural abstraction was expressed in
Liberman’s original proposal in terms of tree diagrams with headed prosodic
constituents, as shown in Figure 4.

Figure 4. A possible metrical structure for the English phrase elevator operator.
Such structures are consistent with the idea that there is no principled limit to
the depth of stress subordination, but unlike the SPE analysis the metrical
approach allows a much wider range of ideas about how stress subordination is
manifested phonetically. The key to this potential is the metrical understanding
of the nature of prosodic structure and its relation to phonetic detail:
... certain features of prosodic systems like that of English, in particular
the phenomenon of “stress subordination”, are not to be referred
primarily to the properties of individual segments (or syllables), but
rather reflect a hierarchical rhythmic structuring that organizes the
syllables, words, and syntactic phrases of a sentence. (Liberman & Prince
1977, p. 249, emphasis supplied)
This account goes beyond the developments sketched in section 3.1: in effect,
when Weinreich, Bolinger and others suggested that word stress is an abstract
feature that can be (but need not be) realized phonetically in actual utterances,
they put the abstraction in the wrong place. Metrical phonology acknowledges
that there is an abstraction at the heart of prominence, but does not locate it in a
distinction between word stress and sentence stress. Rather, the abstraction is a

30
metrical structure that governs the distribution of relative prominence in the
whole phrase, like the meter in music. What is cued phonetically in actual
utterances is not the prominence of individual words, but the metrical structure
itself. Pitch accents and other cues to “prominence” are local, but the structure is
global.
A synthesis of the empirical work we have reviewed in this article with the core
ideas behind metrical phonology appears to us to be the most likely route to a
more satisfactory understanding of how prosodic prominence works in the
languages of the world.
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SIDEBAR 1 - Prominence as a technical term
Between Google’s English books corpus and the database behind Google Scholar
there are no more than a dozen occurrences of the collocation “prosodic
prominence” anywhere in English before the late 1970s. By the late 1980s we
find the expression being used in contexts that suggest it was intended as a
technical term; after that it rapidly takes off. An analysis based on Google Scholar
shows that the number of published articles and books containing the expression
“prosodic prominence” increased by 1600% between the period 1992-95 (94
publications) and the period 2012-15 (1520 publications). Over the same
interval the increase in three other prosody-related terms that also got started
around 1980 (“phrase accent”, “boundary tone”, and “deaccenting”) averages
only a third of that, ranging from 380% to 770%.

SIDEBAR 2 – Pitch accent as a technical term
The primary use of the term “pitch accent” is as a counterpart to “stress accent”,
as introduced in section 2.1. In this use, the two terms distinguish between
different systems of lexical accent: those in which the prominence of the
accented syllable is phonetically based only on a characteristic pitch pattern, and
those in which it is additionally based on a variety of other prosodic features
such as duration, intensity, and vowel quality. The newer use of the term deals
with the phonology of intonation, treating contours as sequences of tonal events
usually associated with boundaries (“boundary tones” or “edge tones”) and
metrically strong syllables (“pitch accents”). This latter usage originated as part
of the discussion of the phonetic nature of “stress” in the European languages in
the mid-20th century, reviewed in section 3.1 and 3.2, and was intended to
emphasise the central role of intonational pitch features in phrase-level
“prominence”. Both terms are now well-established and hence a potential source
of confusion.
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SIDEBAR 3 – Prominence and speech rhythm
A corollary of the view that phonetic prominence is universally valid is reflected
in the enduring appeal of rhythm classes, which rest on the notion that stress is
important for some languages only (for reviews, see Arvaniti 2009, 2022).
Consequently, languages such as Italian, Greek, and Spanish are classed as
“syllable-timed”, even though they all have stress with a high functional load (as
evinced by processing and acquisition; see Arvaniti 2022 and references therein).
The undisputed presence and role of stress in these languages is either ignored
or seen as insignificant, on the grounds that its phonetic realization is “not as
great as in English” (Dauer 1983: 58). In other words, stress in English is seen as
central simply because it is psychophysically more salient than stress in, say,
Greek or Spanish. In turn, this view ignores the role of phonology in determining
perceptions of prominence in the native listener. This approach was criticized by
Roach (1982: 78) who noted that “the stress-timed/syllable-timed distinction
seems […] to depend mainly on the intuitions of speakers of various Germanic
languages all of which are said to be stress-timed; examination of the subjective
feelings of speakers of languages usually classes as syllable-timed should be
carefully studied if the distinction is to be maintained as a respectable part of
phonetic theory.”
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