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Abstract 

Traditionally in intonation phonology, the sentence prosodic 

structure is often viewed globally, taking into account all the 

prosodic events at once from the beginning to the end, without 

taking into account the sequence of events in function of time. 

However, from the point of view of the speaker and the 

listener, the situation is quite different: whereas the speaker 

can achieve some planning ahead in the production of the 

prosodic structure of read speech, it is barely the case for the 

listener, who has to process the linguistic information from the 

sequence of units perceived one by one along the time scale. 

In this process, prosodic events are used as signals triggering 

partial processing of the already perceived syllables by 

concatenation of strings of already stored units to form larger 

syllabic groups organized in stress groups.  This paper looks in 

some details into the mechanism of this decoding process, 

focusing on the role of prosodic events in the specific case of 

French.  

1. Introduction 

The formal representation of the prosodic structure in 

intonation phonology normally extends from the beginning to 

the end of the sentence. Whether hypothetical-deductive or 

inductive, prosodic theories using the concept of prosodic 

structure consider prosodic events (PE) statically as part of the 

sentence as a whole. For instance, the autosegmental-metrical 

approach assigns specific tones to syntactic boundaries and 

stressed syllables by proceeding from a syntactic analysis [1], 

[2], [3], [4], whereas other theories [5], [6], [7] assign rising 

of falling melodic contours to lexically stressed syllables 

according to the declarative or interrogative terminal contour.  

 

Applied to the encoding and decoding processes 

performed by the speaker and the listener, most of these formal 

accounts of sentence intonation assume that the entirety of the 

prosodic structure of each sentence is known in advance. 

Whereas this might be true to some extend in read speech, 

where punctuation marks and visual verb detection may give 

some indications on the prosodic structure to be associated 

with the text, it is less the case for spontaneous (unprepared) 

speech, except perhaps for short sentences containing only a 

few number of stress groups. From the point of view of the 

listener, the prediction possibilities are even more restricted 

(except for very short sentences). 

 

Adopting again the points of view of the speaker and of 

the listener rather than the linguist’, this paper proposes a 

(relatively) new way to describe the prosodic structure, 

centered on the dynamic process involved in the encoding and 

decoding of the prosodic events in function of time. Among 

other benefits, this dynamic view may lead to a better 

understanding of some phonological descriptions of French 

considered earlier as inadequate. Among other examples, the 

concepts of “groupe de sens” as unit of description for 

sentence intonation [8] and of “période intonative” [7] could 

be reevaluated in the light of a dynamic cognitive approach. 

 

2. A dynamic cognitive view 

From the point of view of the listener, prosodic events are 

perceived one after the other in function of time. Therefore 

their categorization (the identification of the class they belong) 

depends only on past and not on future events. 

 

The prosodic structure reconsidered dynamically results 

from a process by which strings of syllables are hierarchically 

assembled thanks to the identification of each PE as belonging 

to classes known by the listener. This process involves 2 

mechanisms: a) storage of the string of syllables perceived by 

the listener since the last advent of a PE and 2) concatenation 

of this string with all strings belonging to the same level (i.e. 

whose storage was triggered by same class PEs).  

 

Among all PEs occurring in French, only those located on 

the last syllable of stress groups take part in this mechanism, at 

the exclusion of events located on the first syllable of lexical 

words, which are treated as secondary stress (a stress group 

contains either a Noun, a Verb, an Adjective or an Adverb). 

This means that the identification of PEs implied in the 

dynamic prosodic structure elaborated by the listener involves 

the identification of a syllable as stressed in order to qualify 

the associated PE as a triggering signal to process to storage-

concatenation mechanism.  

. 

2.1 Storage-concatenation process 

 
The dynamic view leads to consider that each PE, 

instantiated by various contrasts of variation and melody 

height, duration, of intensity, or vocalic quality, appears as a 

signal triggering the storage of syllables perceived since the 

appearance of the last prosodic signal belonging to the same 

class. This syllabic storage is accompanied by concatenation 

of the elements already present at the same prosodic “address”.  

 

We can look into this mechanism in some details with the 

simple example schematized on Fig. 1 which gives a diagram 

of the storage-concatenation mechanism relative to a syllabic 

sequence σ1 σ2… σn. In this sequence, some syllables are 

stressed and are therefore associated with a PE in the prosodic 

structure. When one of these stressed syllables is perceived, 

the PE attached to that syllable is identified by a grid of 

perception acquired by the listener.  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Schema of the storage-concatenation process 

 

In our examples, this grid pertains to the knowledge of the 

linguistic system of French, but can possibly be adapted to 

idiosyncratic systems used by some speakers (see below).  

Each one of these identifications by the grid starts the 

following operation:  

1) Storage of the syllabic sequence appeared since the last PE; 
2) Concatenation with the sequences stored at the lower levels, 

if they exist, and deletion of the existing strings of syllables 

already stored. This procedure implies a hierarchy between the 

PEs: EP0 > EP1 > EP2 >… > EPn.  

 

In the example, EP1 assembles all the sequences stored in 

the lower memories N2, N3 taken in the order with the 

sequence of syllables appeared since the last PE. This 

operation can be generalized on all levels. We will call this 

general procedure Storage-Concatenation Process (SCP). 
 

It also results from this dynamic cognitive view that 

prosodic marks enter a network of relative contrasts, and do 

not need invariant acoustic characteristics, as long as they are 

identified by the listener as belonging to the same class. 

Another argument going in this direction comes from the large 

variety of the styles of production of word. An emotionally 

depressed speaker will realize little or no melody variations. In 

whispered voice, contrasts between prosodic marks will have 

to be realized by other means than laryngeal frequency 

variations, with segment durations, about 50 to 70% higher 

than the equivalent achievements of duration in not whispered 

voice. There cannot thus be invariant characteristics for the 

prosodic marks, as opposed to what many of researchers in 

this field seem to admit. 

 

2.2 A simple example 

 

Fig. 2 gives a (very) simple example involving a sequence of 

syllables of the French sentence le frère de Max a mangé les 

tartines. This time, PEs are instantiated by various melodic 

contours found in many description of French intonation C0, 

C1, C2 and Cn, in the sequence Cn C2 C1 C0 [9]. 

 

The advent of the first contour C4 involves the storage of the 

syllabic sequence appeared since the beginning of the sentence 

up to the C4 contour. From its position, C4 must be 

differentiated of all other contours which could appear in its 

place, and in particular C2, C1 and C0 and its variations. The 

combinations of prosodic features being relatively limited, C4 

will be often realized without noticeable melody movement, 

by a flat contour simply ensuring enough prominence to the 

syllable. If it is the case, the listener can expect after C4 the 

appearance of another C4, C2, C1 as well as C0 announcing 

the end of the sentence. But if C2 is identified, which must be 

this time be well differentiated from C4, the listener proceed to 

the storage of the syllabic sequence appeared since C4, and 

assemble elements put previously in memory by C4 with the 

new sequence finished by C2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Storage-concatenation process for the simple example 

le frère de Max a mangé les tartines. 

 

Then C1 appears. This time a new syllabic sequence will be 

concatenated with the one ended by C2. The string of syllables 

appeared between C1 and C3 is then put in memory, but the 

listener has to wait for the following contour to know the level 

of concatenation: if C1 appears, the listener will concatenate 

the sequence with all the other sequences ended by C1; if C0 

appears, the listener will assemble the sequence with the other 

sequences ended by C0 before assembling the whole of the 

sequences ended by C1 with the ones ended by C0. In other 

words, C0 ends to whole process by triggering the 

concatenation of all remaining syllable strings and cleaning all 

storages afterwards. The same applies to C1, and to other 

contours instantiating the PEs. 

 

Each stressed syllable triggers a mechanism of grouping or 

storing depending on the class of the perceived PE, “strong” 

PE triggering concatenation and “weak” PE storage. In French 

“stronger” coding is generally carried out by a contrast of 

melody slopes, but of other achievements are possible. This 



principle was already stated in Martin [9], in Dell [10] 

specifying the nodes formed well by the sequence w - s (weak-

strong), and taken again later by Mertens [11].  

 

3. Some theoretical consequences 

3.1 The prosodic word 

 

In many phonological theories, the prosodic word, 

minimal unit of prosody organized by the prosodic structure 

(in a limited number of levels in the autosegmental-metrical 

approach, and in an undefined number in other approaches) 

does correspond to a lexical word (Noun, Adjective, Verb or 

Adverb) around which revolve grammatical words such as 

conjunctions, prepositions, and the like. This unit is frequently 

called stress group. 

 

Experimental data tend to contradict this statement. First 

in French, stress groups as defined above carry a stressable 

syllable which is not necessarily stressed. In our example le 

frère de Max a mangé les tartines the actual realization of 

stress on the stressable syllables ending the stress groups [le 

frère] [de Max] [a mangé] [les tartines] depends on the time 

distance between the consecutive stressable syllables: a slow 

rhythm would indeed involve a stress on each of the stressable 

syllables, whereas a very rapid rhythm would imply stress only 

on Max and tartines. 

 

Secondly, speakers can put a stress (not an emphatic 

stress) on each syllable of a lexical word. In an example such 

as je te le demande po-li-ment, with each syllable of poliment 

pronounced with a pause, each syllable of poliment can 

receive a stress. The prosodic word in this case does not 

correspond to the classical stress group. It should be noted that 

such emphasis must be done on each syllable of the word, so 

that they are assembled at the same level in the storage-

concatenation process. 

 

3.2 Variations of contours 

 

 

 

 

 

 

 

 

Fig. 3. Different prosodic contours encode correspond levels 

in the prosodic structure 

 

Prosodic contours at the same levels must be phonologically 

identical; they should not contrast with each other in order to 

be classified in the same category in the storage-concatenation 

process. This implies that contours belonging to similar levels 

in the prosodic structure must not be identical, as each of them 

has to contrast with only one contour at a time, as shown on 

Fig. 3. In French, this can be observed in the last prosodic 

group. Due to the contrast of melodic slope, contours on the 

last stress groups tend to have a melodic slope opposite to the 

final contour. In declarative sentences ended by a falling 

contour they are raising, and in interrogative cases with a final 

rising contour, they are falling.  

4. Compatibility issues 

4.1 Sense group 

 

The old concept of sense group used in descriptions of 

French intonation (e.g. Delattre, [8]) can be revisited in the 

light of the storage-concatenation process. Indeed, sequences 

of strings of syllables, although they may contain more than 

one lexical category, depending on the speech rate [12], do 

correspond to units of decoding,  

 

4.2 Intonation period 

 

The “période intonative” (Lacheret [7]) corresponds to the 

prosodic groups at the highest level in the prosodic structure. 

Indeed, these periods exhibit various realizations on melodic 

contours inside the stress groups, as explained in 3.2. The 

storage-concatenation process implies that the prosodic groups 

at the highest level must carry same class PE. In [7] these are 

assumed to be instantiated by rising contours, but other 

realizations are possible, as shown on Fig. 6 and 7. 

 

4.3 Dominance to the right 

 

Likewise, the “dominance to the right” by contours of 

various slope advocated by Mertens [11] is easily explained by 

the mechanism of Fig. 3. As long as the prosodic structure is 

limited to two levels, PEs can vary inside the same group as 

long as they are recognized as belonging to the same category. 

As structures of more than 2 levels are relatively rare in 

spontaneous speech (and in examples found in laboratory 

phonology…), the apparent free phonetic variations of 

contours seems valid, and justify in some sense axioms such as 

the Strict Layer Hypothesis [1]. However, if the structure 

becomes more complex with more than 2 levels, theses 

variations are not observed anymore, as contours have now to 

contrast with PE pertaining to prosodic groups situated lower 

in the structure [6]. 

 

4.4 Eurhythmicity 

 

Prosodic restructuration may appear when there is a strong 

unbalance between the number of syllables on the left and 

right of the syntactic structure. In Marie adore les chocolats 

belges, the prosodic structure may be align with syntactic units 

[Marie] [adore les chocolats belges], but also be eurhythmic 

as to tend to equilibrate de number of syllables defined at the 

first level of the prosodic structure [Marie adore]                 

[les chocolats belges]. On the other hand, the prosodic 

reorganization can help the listener in the storage-

concatenation process (SCP). As it does not seems easy to 

predict which association prosody syntax will be used by the 

speaker, it may be vain to look for a constant correlation 

between tones and syntactic categories. 

 

5. Spontaneous speech examples 

Fig. 4 and Fig. 5 give show different realizations of PE 

ending stress groups located at the same level in the prosodic 

structure. In each case, the various groups are assembled in 

larger groups (“periods”) ended by a rising contour, but their 

contours are flat in the first case (Fig.4) and falling in the 

second case (Fig. 5). Indeed, these prosodic markers do not 

have to contrast with contours other than final C0 and rising 

C1, so they can be realized with any variations of Fo, intensity, 



duration as long as they will be identified as belonging to the 

same class of prosodic events. On the other hand, inside the 

period, they must be phonetically similar enough so that they 

can be recognized by the listener as belonging to the same 

class, but again only inside the larger group which assembles 

them. 

 

 

 

 

 

 

 

 

 

Fig. 4. bon ben là tu vas boulevard Voltaire c'est pas 

loin euh tu tu j'y vais à pied (Speaker AM). The stress 

groups inside the period (tu vas boulevard Voltaire) 

(c'est pas loin) are marked by a flat melodic contour. 

 

 

 

 

 

 

Fig. 5. je suis chez moi je m'conditionne dans mon 

appartement en me disant "j'y vais à pieds" (Speaker 

AM). The stress groups inside the period (je suis chez 

moi) (je m'conditionne) (dans mon appartement) (me 

disant) are marked by a flat melodic contour. (corpus 

français parisien) 

Fig. 6 and Fig. 7 are examples of realizations typical of 

professional speakers, using specific contours in political 

debates. These contours are not frequently found in “ordinary” 

spontaneous speech, but are nevertheless easily classified by 

listeners who can quickly adapt their categorization prosodic 

system to successfully execute the storage-concatenation 

process to decode the prosodic structure.  

 

 

 

 

 

 

 

 

 

Fig. 6. …sur la scène internationale si je suis élue 

seront simples. The speaker SR consistently uses 

falling contours at the end of stress groups as well as 

at the end of periods. 

In Fig. 6 the speaker SR consistently uses a falling melodic 

contour to end prosodic periods, and another falling contour 

but placed at a higher frequency level on the last syllable of 

stress groups inside the period. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7. [Je veux bien [Claire Chazal] faire un débat] 

[encore faudrait il que madame Royal avance des 

idées] [or elle n’en avance aucune] (Speaker NS). The 

stress group [Claire Chazal] is associated with a 

parenthetical prosody ended by a falling contour.  

 

In Fig. 7, the speaker NS proceeds by periods containing stress 

groups ended by a falling contour, contrasting with rising-

falling contour ending periods. The final declarative contour is 

also falling, but without any rising part. 

 

6. References 

[1]   Selkirk, Elisabeth. O. (2005) Comments on Intonational 

Phrasing in English, Prosodies: Selected papers from the 

Phonetics and Phonology in Iberia Conference, 2003. 

(Phonetics and Phonology Series.) ed. S. Frota, M. Vigario, M. 

and J. Freitas, Berlin: Mouton de Gruyter. 

[2]  Jun Sun-Ah & Cécile Fougeron (2002) The Realizations of the 

Accentual Phrase in French Intonation, Probus 14, 147-172. 

[3]   Post, Brechtje (2000) Tonal and phrasal structures in French 

intonation. The Hague: Holland Academic Graphics, 289 p. 

[4]  D'Imperio, Mariapaola, Roxane Bertrand, Albert Di Cristo and 

Cristel Portes (2007) Investigating phrasing levels in French : Is 

there a difference between nuclear and prenuclear accents? In J. 

Camacho, V. Deprez, N. Flores, L. Sanchez, Selected Papers 

from the 36th Linguistic Symposium on Romance Languages 

(LSRL). New Brunswick: John Benjamins Publishing 

Company. 2007, p. 97-110 

[5]   Mertens, Piet (2008) Syntaxe, prosodie et structure 

informationnelle : une approche prédictive pour l'analyse de 

l'intonation dans le discours, Travaux de Linguistique, 56(1), 

87-124. 

[6]    Martin, Philippe (2009) Intonation du français, Paris: Armand 

Colin, 256 p. 

[7]   Lacheret-Dujour Anne et Bernard Victorri (2002) La période 

intonative comme unité d’analyse pour l’étude du français 

parlé: modélisation prosodique et enjeux linguistiques, Verbum, 

M. Charolles (éd), Nancy, 55-72. 

[8]  Delattre, Pierre (1967) La Nuance de sens par l'intonation The 

French Review, Vol. 41, No. 3 (Dec., 1967), 326-339. 

[9]  Martin, Philippe (1975) Analyse phonologique de la phrase 

f r a n ç a i s e ,  L i n g u i s t i c s ,  ( 1 4 6 )  Fév .  1 9 7 5 ,  3 5 - 6 8 . 
[10]  Dell, François (1984) L'accentuation dans les phrases en 

français, in Dell F., Hirst D. & Vergnaud J.R. (éds), Formes 

sonores du langage, Hermann, Paris, 65-122. 

[11]  Mertens, Piet (1993) Intonational grouping, boundaries, and 

syntactic structure in French, in House, D. & Touati, P. (ed) 

(1993) Proc. ESCA Workshop on Prosody, September 27-29, 

1993, Lund (S) Working Papers 41 (Lund Univ., Dept. of 

Linguistics), 156-159. 

 [12]  Di Cristo, Albert (2007) De la métrique et du rythme de la 

parole ordinaire : l’exemple du français,  in Le rythme de la 

prose, Eric Bordas, ed.,  Semen, 16-2003, 

http://semen.revues.org/document2944.html 

http://people.umass.edu/selkirk/pdf/Comments%20on%20IntonPhrsing.pdf
http://people.umass.edu/selkirk/pdf/Comments%20on%20IntonPhrsing.pdf
http://www.jstor.org/action/showPublication?journalCode=frenchreview
http://www.jstor.org/action/showPublication?journalCode=frenchreview
http://semen.revues.org/document2944.html

