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Preface

This book is the culmination of some forty-five years of personal research on
intonation. When I first went to Canada in 1968, I had the rare and precious
opportunity to be hired by Pierre Léon (1926–2013), then a young and
enthusiastic phonetician, who was eager to carry out research on all possible
aspects of intonation, in didactics, phonostylistics, and phonology. Being a young
graduate in electronic engineering, I was given as a first task the job of developing
an acoustic instrument capable of measuring in real time the fundamental
frequency of speech (an acoustic measure of vocal folds vibration frequency).
Being quite new to the field, I thought this assignment would be easy to complete
in some two or three weeks! I realize today, after all these years, that despite the
considerable progress that has been made, the question of fundamental frequency
tracking has still not been completely solved. In fact, new generations of young
specialists in speech signal analysis are regularly tackling the problem, only to
discover that even though systems are becoming more reliable, there is always
room for improvement. The grail in the field would be the availability of an
algorithm which would give reliable results for all cases of speech recording
conditions, or at least all cases where a human listener can perceive the melodic
variations resulting from fundamental frequency change.

Nevertheless, I had no fear at that time, especially as I had received a brand
new PDP 8/I for my exclusive usage (the PDP 8/I was at that time a
revolutionary laboratory computer with 8 kBytes central memory and a 32
kBytes hard disk). I spent all my work and leisure time developing a hybrid
analog-digital system, capable of delivering in real time a fundamental
frequency curve with an extended range (70 Hz to 500 Hz). The curve was
displayed on a high remanence oscilloscope screen and filmed on a large TV
screen. At a time when all intonation acoustical data were obtained either with a
spectrograph (limited to 2.4 second analysis and requiring 3 to 5 minutes of
processing, not to mention the necessary and tedious manual setup) or with a
mingograph (hooked to a not too reliable voice filter operating in a limited
frequency range and requiring an expensive roll of ink or UV photographic
paper to print the results), this was an important achievement which had direct
consequences for my own prosodic research.
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Indeed, I was then able to process a very large amount of data, essentially in
French, sometimes playing with the intonation of my own voice and getting the
resulting melodic curves immediately, and was curious to see if some pattern
would emerge from all these trials. In the late months of 1973, I finally got an
idea pertaining to the frequently observed regularity of F0 patterns, an idea that
I formalized with the term contraste de pente (contrast of melodic slope) in
French, and published in the review Linguistics in 1975 (Martin, 1973, 1975).
At the same time, I coined the terms structure prosodique and hiérarchie
prosodique (prosodic hierarchy and prosodic structure) to name a hierarchical
organization of minimal prosodic units or prosodic words, containing one and
only one prosodic event indicating this hierarchy. Although referring to the
same kind of experimental data in French, papers published at that time (e.g.
Vaissière, 1975; Émerard, 1977) were phonetically rather than phonologically
oriented but brought comparable data.

To my regret, my Linguistics paper had almost no impact on the research
domain in prosody, except in France. Only five years later, however, papers
using the term prosodic structure appeared, but unfortunately without ever
mentioning my earlier work. Later, speech analysis computer software
became popular (Signalyze, WinPitch, Praat, and so on), and phonologists
(essentially based in US universities) were happy to discover a new
playground. To differentiate their activity from that of the phoneticians, who
were not considered seriously by linguists at the time, and to avoid being
confused with them, they called it “laboratory phonology,” which
corresponds to what most phoneticians have actually been doing for a
century or more.

The purpose of this monograph is to present an alternative theoretical
approach that attempts to describe and understand the prosodic organization
of sentences. In this endeavor, I briefly present a critical exposition of the main
aspects of the dominant Autosegmental-Metrical model (henceforth AM),
succinctly describing existing research using this approach for Romance
languages such as European French, Italian, Spanish, Catalan, European
Portuguese, and Romanian (Post, 2000; D'Imperio 2002; D'Imperio et al.,
2005; Michelas & D’Imperio, 2010; Sosa, 1999; Hualde, 2003; Prieto, 2014;
Frota, 2009). Then I introduce an alternative model, called Incremental Storage
Concatenation (henceforth ISC) derived from the Storage-Concatenation
model I proposed in 2009 (Martin, 2009). In this model, I highlight some
characteristics, apparently never mentioned in AM descriptions, formalized
as a set of constraints limiting the number of prosodic structures that could be
associated with a given text.

This leads to a concept of intonation that from the start completely
dissociates sentence text from its hierarchical organization by syntax. This
concept departs dramatically from earlier concepts of prosodic structure
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conceived under the AM approach, where only one such structure can be
associated with a given syntactic structure, even if its restructuration appears
possible,in order to obtain a better eurhythmicity (Post, 1999).

The set of constraints, originally part of the Storage-Concatenation
framework, i.e. planarity, the seven syllables rule, eurhythmicity, stress clash,
and syntactic clash, made me look for an underlying explanation that gives a
proper account for the observed constraints. A key aspect is their time
dimension and especially the dynamic process performed by listeners to
recover the prosodic structure intended by the speaker or the writer.
Examining the consequences of the time domain aspect of the process is the
key to a better understanding of the observed data, an aspect that is often
neglected or totally ignored in the current literature. Indeed, the usual
reasoning on a two-dimensional plane of a sheet of paper limits considerably
an understanding of the mechanisms necessarily used by the listener in the
perception of the prosodic structure.

Pushing this exploration further, I related this model to results obtained
recently in the neurolinguistic domain, and particularly those concerning
evoked potential linked to prosodic stimuli. These results lead me to propose
a new and coherent model based not only on the time dynamics of the prosodic
structure but also, and perhaps even more interestingly, on specific cognitive
mechanisms, in particular those involving short-term memory (Gilbert, 2012).
This approach suggests a convincing set of explanations pertaining not only to
the set of constraints relative to the prosodic structure but also to some phonetic
data, such as the duration of minimal units of prosody (defined below as
prosodic words), the minimal and maximal time interval between
consecutive stressed syllables, and even the speed limits of silent reading.

The second part of this book is devoted to applications of the model
presented in the first part to the analysis of data in some Romance languages,
starting with French, often considered as the ugly duckling among other
languages of the same family as it is deprived of lexical stress. This second
part itself is divided according to the type of data analyzed: read/laboratory
speech and spontaneous/non-prepared speech. In this latter set of chapters, I use
a modified macrosyntax approach derived from the GARS (Groupe Aixois de
Recherche en Syntaxe) work (Blanche-Benveniste, 1990, 2000) for both the
text and the prosodic aspects of speaker productions.

I sincerely hope that this book will help both new and experienced
researchers in the field of prosody to restore sentence intonation to its
deserved place in linguistic studies. I will try to show that far from being the
cherry on the phonological cake for some, intonation is the essential linguistic
base for both speech production and speech perception.
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Key concepts

To help the reader to quickly evaluate the distance from known (and
dominant?) concepts in the field of intonation studies, the following list
contains the essential nonstandard theoretical points developed in this book.
1. This book is about the structure of spoken language.
2. Spoken language is made of time sequences of syllables organized into

stress groups (basic units of speech are syllables, not phonemes).
3. Stress groups are not necessarily aligned with words or syntactic groups;

however, they are aligned on complete words (i.e. their beginnings and
ends are aligned on beginnings and ends of lexical units – words).

4. Stress groups are also called rhythmic groups, accent groups, prosodic
words, and Accent Phrases in the literature.

5. Prosodic words are segments of prosody associated with and aligned on
stress groups.

6. Prosodic words are organized hierarchically by a prosodic structure.
7. Specific prosodic markers indicate prosodic structures; they allow the

listener to reconstitute dynamically the speaker intended prosodic struc-
ture in an incremental time fashion.

8. Prosodic markers are instantiated by prosodic events located on stressed
groups’ stressed and final vowels.

9. Prosodic events are instantiated by prosodic contours, described primarily
in acoustic terms of duration, melodic contour, and intensity.

10. (Silent) reading and speaking are described as an Incremental Storage-
Concatenation (ISC) process.

11. Recovering the prosodic structure in (silent) reading mode is a specific
process distinct from listening to speech.

12. Generation of spontaneous speech involves chunks of prosody hosting
syntactic constructions, which in turn host morphological units.

13. There is therefore a precedence of prosody over syntax, and of syntax over
morphology.

14. It follows that the same prosodic structure can host various syntactic and
morphological constructions, i.e. different texts.

15. Conversely, more than one prosodic structure can be associated with a
given text (for example when reading).
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16. Prosodic boundaries (between an AP, ip, or IP) do not correspond neces-
sarily to syntactic or macrosyntactic boundaries. Likewise, (macro)syn-
tactic boundaries do not necessarily correspond to prosodic boundaries.

17. Stress shift in stress clash conditions entails a reallocation of stress groups
organized hierarchically in the prosodic structure;

18. Generation of a prosodic structure when reading involves the precedence
of syntax (analyzed by the reader from the written text).

19. Prosodic structures are not necessarily congruent with the sentence syn-
tactic structure. They do not result from restructuration of the prosodic
structure either. Actually they do not coexist with syntax; they precede
syntax.

20. Prosodic markers are subject to neutralization of some of their acoustic
features when partially or totally redundant in a given prosodic structure
configuration.

21. Prosodic markers must be acoustically similar in their respective domain.
22. Acoustic features describing prosodic events ensure a necessary and

sufficient differentiation between prosodic markers (melodic contours) in
the prosodic structure.

23. Prosodic structures are constrained by a set of rules: planarity / seven
syllables / stress clash / syntactic clash / eurhythmy (the latter for read
speech).

24. Neurocognitive properties and processes may explain these constraints.
25. Prosodic structure and prosodic markers properties are extended to

macrosyntax.
26. Broad and narrow focus are subcases of macrosyntax configurations

(Prenucleus, Nucleus, Postnucleus).
27. There is a macrosyntax analysis of sentence intonation (no Prefix, only

prosodic Nucleus, prosodic Parenthesis, and prosodic postfix).
In order to be compatible with the many other studies on intonation that are
probably familiar to most readers, I use the terms R (prosodic structure root), IP
(intonation phrase), ip (intermediate intonation phrase), and AP (Accent
Phrase) throughout this book whenever possible, despite potential general
conceptual differences.
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