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Abstract 

Hesitations, interruptions within phrases or within words are 
common in spontaneous speech. Those phenomena are widely 
known to be observable from a prosodic point of view through 
disfluencies. From a syntactic point of view, many studies 
already established that discursive markers such as hm, oh, 
I mean, etc. are representative of spontaneous speech. In this 
study, we demonstrate through a joint corpus-based analysis 
that these prosodical and syntactical features are correlated, 
without however being equivalent. More precisely, the lack of 
either disfluencies or discursive markers is consistently shown 
to be representative of a planned discourse. 
 

Index Terms: disfluency, discursive marker, genres 
 

1. Introduction 
 

Corpora of spontaneous speech are characterized by a massive 
presence of disfluencies phenomena, whose function is yet to 
be better described (hesitation, self-repair, formulation, 
memory search, malaise, style effects, trademarks facilitating 
the right to speak, etc.). Despite the apparent irregularity of 
these phenomena ant their diversity, constants emerge through 
observation of corpora.  

The disfluencies represent a very heterogeneous class. In 
this study, we distinguish between those that correspond to 
numerous acoustic markers (extensions, crushing registry, 
etc.), and those that are expressed only morphosyntactically 
(mainly rehearsals and unfinished segments without associated 
acoustic markers). The former are the prosodic disfluencies 
which we denote “hes” and the latter are denoted discursive 
markers, abbreviated “DM”. 

From a prosodic point of view, Corley shows in [1] that 
repetitions, also called disfluencies or hesitations, are not 
always accidental and are used by the speaker as a 
communicative tool. In fact, they are even advocated as a 
particular way to plan discourse. Apart from varying with the 
planning of discourse, disfluencies were also shown to depend 
on the content of speech [2]. For example, longer or 
complicated statements are much more likely to contain 
disfluencies [3,4]. Similarly, a speaker unfamiliar with the 
subject he is talking about will tend to produce 
disfluencies [5,6]. 

The importance of disfluencies for the syntactic analysis of 
spontaneous speech was highlighted by Dell [7], who 
proposed a syntactical model for natural language that 
explicitly accounts for disfluency as a fundamental 
phenomenon in spontaneous speech. 

In this study, we build on those considerations and first 
focus on the identification of a possible correlation between 
prosodic disfluencies and syntactic discursive markers. To this 
purpose, we proceed to a large-scale statistical analysis of the 
Rhapsodie corpus of spontaneous speech, which is 
independently annotated both in syntax and prosody. Then, we 
show that the rate of disfluencies and DM is indeed 
representative of both the type (planned or spontaneous) and 
context (private or public) of discourse. 

This paper is organized as follows. In section 2, we describe 
the context of this study and its material, namely the 
Rhapsodie Corpus. In section 3, we present the statistical 
analysis we performed along with its results. Finally, some 
conclusions are drawn in section 4. 

 
2. Corpus 

 
The aim of this section is to present the corpus and the various 
transcription studies that have been conducted during 3 years 
within the Rhapsodie project [8]. This project aims at 
providing and testing on large-scale of constructions a new 
prosodical and syntactical transcription and annotation system. 
A total of 57 samples were gathered – such as existing 
samples from corpora [9,10,11] but also new ones – with a 
wide topological coverage. 

The speech database covers various discourse genres and 
speaking styles and comprises about 3 hours of continuous 
speech, monologues and dialogues, private vs. public, face-to-
face vs. broadcasting, more or less interactive, descriptive vs. 
argumentative vs. procedural samples. 

In this study we present an analysis of disfluencies and 
discursive markers which are often considered as similar 
phenomena. Each of those two phenomena has been annotated 
independently from the other using either only formal 
syntactical criteria or only acoustical/prosodical criteria. 

 

2.1. Syntactic analysis 

2.1.1. Syntactic annotation 

Combining the syntactic model proposed by the Aix School 
[12] and the pragmatic model developed within the Lablita 
experience [13], two levels of syntactic cohesion have been 
annotated within Rhapsodie: microsyntax (i.e., syntactic 
cohesion guaranteed by government) and macrosyntax (i.e., 
syntactic cohesion guaranteed by illocutionary dependency). 
Microsyntax describes the kind of syntactic relations which 
are usually encoded through dependency trees or phrase 
structure trees. 

Macrosyntax, which is of interest to us here, can be 
understood as an intermediate level between syntax and 
discourse. This level describes the whole set of relations 
holding between all the sequences that make up one and only 
one illocutionary act. The annotation of macrosyntax is 
essential to account for a number of cohesion phenomena 
typical of spoken discourse and in particular of French spoken 
discourse, because of the high frequency of paratactic 
phenomena that characterizes this language.  

A complete annotation and a functional tagging of pile 
structures are also available [12,13,14]. More generally, a 
complete categorical and functional tagging for every word 
was achieved in the Rhapsodie corpus, including discourse 
markers, which are integrated into the syntactic representation 
at the macrosyntactic level.  
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2.1.2. Discursive markers annotation protocol 

Discursive markers (DM), also called “associated illocutionary 
units” [14], are considered as macro-syntactic units. They 
often come as series of impaired verbal constructions, such as 
huh, well, uh, so, hem, etc. These units, which we denote with 
quotation marks “” are equipped with an illocutionary operator 
but they do not convey information content that is added to the 
content of knowledge shared by the interlocutors. They are a 
special case of illucutionary units described below. 

An Illocutionary Unit (IU) is any portion of discourse 
encoding a unique illocutionary act: assertions, questions, and 
commands [15,16]. An IU expresses a speech act that can be 
made explicit by introducing an implicit performative act such 
as “I say”, “I ask”, “I order”. A test for detecting the 
Illocutionary Units that make up a discourse consists of the 
introduction of such performative segments (see below). A 
segmentation in IUs is particularly important for the study of 
the connection of prosody and syntax, which is the goal of 
Rhapsodie, because these units are prosodically marked. For 
example, consider the following statements: 

(1) c’est fils de la Sarce “je crois”  
it's son of Sarce “I think” 
[Rhap-M011, Corpus Avanzi [17]]  

(2) ils sont deux Argentins “hein”  
they are two Argentinians “eh” 
[Rhap-D2003, Broadcast Corpus]  

(3) je lui ai dit “ben” “tu vois” je vends des livres  
I told him “well” “you know” I sale books 
[Rhap-D2001, Corpus Mertens [18]] 

Segments “je crois” (“I think”), “tu vois” (“you know”), 
“hein” (“eh”) and “ben” (“well”) are equipped with an 
illocutionary operator that permits to recognize them as 
assertions (I think, you know) or exclamations (eh). They share 
internal characteristics with the nuclei, such as being segments 
organized around a finite verb or reduced to an interjection. 
However, these segments do not convey information content 
that is added to the content of knowledge shared by the 
interlocutors: they can be deleted, for example, without any 
state of knowledge being changed. They do not have a 
descriptive function, but rather a function of modal change (as 
in the first example) or interactional regulation (as in the 
following two examples). From this point of view, we can say 
that they lack illocutionary strength in the true sense of the 
term. Indeed, they are not proper illocutionary acts addressed 
at an interlocutor, who can not deny or question the content of 
these segments. 

2.2. Prosodic analysis 

2.2.1. Prosodic annotation 

For prosody, Rhapsodie annotators built on the theoretical 
hypothesis formulated by the Dutch-IPO school [19] stating 
that, out of the total information characterizing the acoustic 
domain, only some perceptual cues selected by the listener are 
relevant for linguistic communication [20,21]. On this basis, 
they decided to manually annotate only three perceptual 
phenomena characterizing real productions: prominences, the 
cornerstone of the sentence-prosodic segmentation [22,23], 
pauses and disfluencies [24].  

Starting from this annotation, a prosodic structure was 
automatically generated, organized around rhythmical and 
melodic components. For each constituent of the structure, 
prototypical-stylized melodic contours were computed. First, 

perceptual syllabic salience in speech contexts was annotated 
using a gradual labeling distinguishing between strong, weak 
or zero prominences. Second, all prosodic segments were 
annotated, including disfluencies and different kinds of pauses 
(silent pauses vs “uh” or syllabic hesitation in the proximity of 
pauses). Third, prototypical-stylized melodic contours were 
generated for units of different sizes and domains. The 
availability in the Rhapsodie Treebank of the contour of a 
large number of prosodic and syntactic units allow the user to 
build various lexicons of intonation shape in an extremely 
flexible way according to his/her research goals [25].  

In more general terms, it should be highlighted that these 
annotation choices have allowed us to identify the primitives 
of prosodic structure independently from any reference to 
syntax or pragmatics, and to provide all the elements needed 
for a complete prosodic analysis of linguistic units.  

2.2.2. Disfluencies protocol annotation 

An element that breaks the flow phrase in the speech chain, 
like stumbling voice, is called a disfluency or hesitation (hes) 
in this study. It can take different types and often exhibits an 
excessive syllabic elongation. Moreover, it can often consist in 
a repetition of morphemes or in interruptions of words or 
sentences. Every syllable perceived as disfluent is marked 
with a specific tag, annotated H. The annotation of 
disfluencies is carried out manually under PRAAT [26]. Each 
encoding step performed sequentially on batches of data. The 
number of listening for annotating one batch is limited to 3.  

The most classic disfluencies are: 
• Interruptions: it’s not far | you | I'm going 

• Repeated segments: it is not far you you go 

• Hesitations: “Uh”  

• Excessive syllabic lengthening (not corresponding to 
a boundary structure): we:::::::ll 

These phenomena are not mutually exclusive but can be 
combined. If disfluence is simple (one disfluent syllable), the 
disfluent syllable is annotated “H” in the dedicated tier. If it is 
combined, i.e. concerns several successive intervals, then all 
the corresponding syllables are tagged as disfluent. 
 

3. Methodology and statistical analysis 
 

In this study, we focus on the correlation of the number of DM 
with the number of disfluencies over all samples from the 
Rhapsodie corpus. To this purpose, we propose a statistical 
analysis focusing on two separate aspects. 

A first analysis focuses on the average number of 
disfluencies and DM per minute (hes/min and DM/min). 
Studying these scatter-plot showing one vs the other across all 
samples, we performed a correlation study, to be developed in 
section 3.1. 

Then, disfluencies and DM may simply be synchronized. If 
that would be the case, it would mean that the corresponding 
annotations were strongly influenced by each other. In section 
3.2, we show through a synchronization analysis that it was 
actually not the case. 

Finally, the average number of disfluencies and DM of the 
samples are used to identify those corresponding to planned or 
spontaneous speech.  
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3.1. Correlation of disfluencies and DM 

A first remarkable fact is that there are approximately half DM 
compared to disfluencies in the whole Rhapsodie corpus, as 
can be seen in Table 1.  

 
Table 1: Basic numbers from the corpus 

Units count 
Syllables 45192 

Words 33 182 
Disfluencies 3460 

DM 1818 
 
However, having half as many DM than disfluencies does not 
mean they are uncorrelated. Indeed, when plotting hes/min vs 
DM/min for all samples clearly show a strong correlation 
between them. 

To confirm this fact, we performed a linear regression 
whose results are displayed in figure 1. With an infinitesimal 
p-value of p=1.8×10-15, the null-hypothesis corresponding to 
decorrelation can safely be rejected. A correlation of 0.8 was 
observed between hes and DM. 

 

Figure 1: Average number of disfluencies and 
discursive markers per minute for each sample 

(black dots) 

3.2. Independenceof DM and disfluency annotations 

This strong correlation between DM/min and hes/min means 
that these phenomenon are related. Still, this may actually be 
due to a deterministic interaction such as a bias in the 
annotation.  

In order to check for this hypothesis, we performed a 
synchronization analysis and display in Figure 2 the ratio of 
both hes and DM that have the same temporal support. 

The low proportion (between 10% and 50%) of disfluencies 
which are synchronized with DM confirms that these units 
have been annotated independently from syntactic 
considerations, unlike DM.  

On the contrary, there are a bit more (between 40% and 
80%) of DM which are synchronized with disfluencies, 
proving that annotation of DM probably involved disfluencies 
in some way. However, this tendency looks rather weak 
considering the scatter-plot displayed in Figure 2, and may 
also simply be due to the higher number of disfluencies than 
DM, causing an increase in the probability of their 
synchronization. 

3.3. When average number variation means planning 

In this section we show how the joint presence of DM and 
disfluencies within a sample of the corpus is related to the 
corresponding type of discourse. To this purpose, we display 
for each sample its position along the regression line found in 
Figure 1. That way, a small value indicates a lack of both 
disfluencies and DM, whereas a high value indicates their 
joint important within the sample. The resulting barplot can be 
found in Figure 3. 

Considering this figure, we can see that samples 
corresponding to planned speech contain very little 
disfluencies and DMs whereas the repartition of 
semi-spontaneous and spontaneous samples is more random. 
The same results pertain to public or private speech, the 
former including less DM and disfluencies than the latter. 
Hence, public speech may appear more planned, which seems 
natural. It should be emphasized that the two first samples are 
the corpus’ shortest (less than 60 words) and don’t contain any 
DM and disfluencies. 

 

4. Conclusions 
 

It is widely acknowledged in prosodic studies that there is a 
strong relation between disfluencies and speech planning. 
Similarly, many syntactical studies have established that 
discursive markers are typical of spontaneous speech. 

However, there was no study we were aware of that 
performed a joint intonosyntactical analysis on a large-scale 
corpus to study how prosody and syntax agree on the same 
data. In this paper, we demonstrated that the density of 
disfluencies in a sample is indeed strongly correlated to the 
density of discursive markers, even if the two notions are 
showed not to be equivalent. It is hence our belief that a joint 
analysis of prosody and syntax may lead to a better 
understanding of spontaneous speech. 

Since hesitations are the most frequent type of speech 
disfluence in many languages, it is possible that the majority 
of the synchronized cases falls within the class of hesitations. 
It would be and interesting perspective to examine more finely 
the degree of synchronization for sub-classes of disfluencies 
and discursive markers. 
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Figure 2 : Display of synchronization between 
disfluencies and discursive markers. 
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Figure 3: Rate of disfluencies and discursive markers (Y-axis) for the 57 samples of the Rhapsodie corpus (X-axis), along 
with a description of the content of each sample in terms of public/private/professional/planned/spontaneous speech. 
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