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Abstract
This study investigates whether a clear distinction can be made
between the prosody of continuation statements and polar
questions in conversational French, which are both typically
produced with final rising intonation. We show that the two
utterance types can be distinguished over chance level by
several pitch, duration, and intensity cues. However, given the
substantial amount of phonetic overlap and the nature of the
observed differences between the two utterance types (i.e.
overall F0 scaling, final intensity drop and degree of final
lengthening), we propose that variability in the phonetic detail
of intonation rises in French is due to the effects of
interactional factors (e.g. turn-taking context, type of speech
act) rather than to the existence of two distinct rising
intonation contour types in this language.
Index Terms: rising intonation, question
continuation intonation, polar questions, French

In summary, there is disagreement in the French intonation
literature about the exact prosodic characteristics of rising
continuation statements and rising polar questions, and about
their possible phonological distinction. In this study, we assess
the extent to which these two kinds of utterances can be
distinguished phonetically on the basis of their prosody using
data from a corpus of French spontaneous conversation.

2. Method

intonation,

1. Introduction
One of the main challenges to the study of human
communication is the lack of a one-to-one mapping between
pragmatic function and linguistic form. In this study, we tackle
this issue by investigating the prosody of continuation
statements and polar questions in French, two utterance types
that often exhibit a similar form (i.e. SVO word order and final
rising intonation) in spite of their markedly different functions
(e.g. keeping vs. yielding the floor, conveying vs. requesting
information). Despite the syntactic and intonational
similarities of these two utterance types, it is possible that their
prosodic characteristics can distinguish them robustly, and that
participants in a conversation do not need to rely solely on
context in order to interpret their pragmatic function. Our aim
in this study is to examine whether a clear distinction can be
made between the prosody of the two kinds of utterances in a
corpus of spontaneous French.
Several claims regarding the prosodic distinction between
rising continuation statements and rising polar questions have
been made in the French intonation literature. Based on
introspection, [1] claimed that these two utterance types both
have final rising pitch, but also that they are differentiated by
the scaling and shape of the final pitch rise, with questions
reaching a higher pitch maximum and exhibiting a more
concave final pitch contour than continuation statements. Two
later studies based on spontaneous and read speech [2, 3]
supported this distinction in the scaling of the final pitch
maximum, but did not find evidence for a distinction in terms
of contour shape. Moreover, [3] found a different intensity
profile and a shorter duration of the final vowel for
continuation statements than for questions.
However, [4], based on the variability observed for both
continuation statements and polar questions, claimed that a
single underlying rising intonation pattern is compatible with
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both functions. The possibility that rising polar questions and
continuation statements share the same phonological pattern
has also been reflected in more recent accounts of French
intonation within the Autosegmental-Metrical framework. It
has been suggested that the final rise found in both major
continuations and polar questions coincides with the end of the
highest level of phrasing (i.e. the Intonation Phrase) [5], and
that they both consist of the same tonal elements (H*H%) [6].

Our data come from the Nijmegen Corpus of Casual French
[7], which consists of 23 casual conversations among groups
of friends recorded with head-mounted microphones in a
sound-attenuated room. We used the initial dyadic part of each
conversation, which had a duration ranging from 4 to 40
minutes, and provided a total of around seven and a half hours
of spontaneous conversation. Twelve dyads were composed by
female speakers, and eleven by male speakers. All speakers
originated from Central or Northern France, and were mostly
university students, with ages from 18 to 27.
The two authors independently inspected all the
conversations in the data and identified cases of rising
intonation using Elan and Praat software [8, 9]. We only
considered utterances with rising intonation, which were
immediately followed by a pause. The reasons for this were to
avoid the effects of tonal and segmental coarticulation in the
utterance-final syllable, and to make sure that the final rises in
our data were all produced in a comparable context in terms of
prosodic phrasing. It should also be noted that we did not mark
cases with final plateaus, which we observed in tag questions
[5] and enumerations [10]. After finishing a first annotation
pass, we created a final dataset including all cases of rising
pre-pausal intonation that were identified by the two
annotators (n = 320). Then, for each utterance, we annotated
whether it was a question or a continuation statement in the
context of the conversation. Questions typically involved
knowledge within the listener’s epistemic domain [11] (e.g.
‘You went to Paris yesterday?’) and were followed by a turn
transition and an answer, whereas continuation statements
involved knowledge within the speaker’s epistemic domain
(e.g. ‘I went to Paris yesterday’) and were usually not
followed by a turn-transition. No ambiguous cases were
observed when the conversational context was taken into
account. In total, we included a total of 126 questions and 190
continuation statements in our dataset.
Several acoustic measurements were performed with Praat
[9] in the final syllables of the utterances, where differences in
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the final prosody of continuation statements and polar
questions were likely to be observed according to previous
studies [1,2,3]. We measured the minimum and maximum
pitch values (semitones re 100 Hz) in the final vowel of the
utterance, which was always present regardless of the structure
of the final syllable (e.g. open or closed, with or without an
onset). These pitch minimum and maximum values
corresponded to the start and end of the intonation rise
throughout the final vowel and can be used to investigate
differences in scaling between the intonation rises of
continuation statements and polar questions. As an estimate of
the pitch register used prior to the rise, we measured the
median pitch in the interval from the start of the utterance up
to the start of the final syllable. In order to control for speakerbased variation in pitch, we normalised pitch values with
reference to the median value calculated in an excerpt of ten
minutes for every speaker. The shape of the pitch rise has been
proposed as being important [1] as well as irrelevant [2, 3] for
distinguishing between continuation statements and polar
questions in French. In order to examine this feature, we took
pitch measures every ten ms throughout the final vowel, and
approximated these values with a quadratic equation using
least-squares linear regression as in [12, 13, 14]. For each
pitch rise, we fitted a linear model y = a + bx + cx2, where a
represents the initial pitch value, b the initial slope and c the
curvature of the rise. Convex pitch rises are fitted by models
with negative quadratic coefficients, whereas concave pitch
rises are fitted by models with positive quadratic coefficients.
In addition to the pitch measurements above, we calculated the
final drop in intensity between the intensity peaks in the last
two vowels. Furthermore, we also measured the duration of
the final vowel, which was always present regardless of the
structure of the final syllable (e.g. open or closed, with or
without an onset). In order to control for variability in final
vowel duration due to differences in speech rate across tokens,
we also calculated the speech rate over the last intonational
phrase up to the final syllable, so that it could be included as a
covariate in our statistical analyses.

Figure 2: Speaker-normalised minimum pitch in final vowel
(semitones, re 100 Hz) for the two kinds of utterances (C =
Continuation statement, Q = Question) for each gender (F =
Female, M = Male).

3. Results
We investigate whether the final prosody of continuation
statements and rising polar questions can be clearly
distinguished in spontaneous French. Using regression
modelling, we first compare the pitch, duration and intensity
characteristics between the two kinds of utterances. We focus
on the final syllables of the utterances, where relevant
differences are expected to occur according to previous
literature. Following this, we evaluate the degree of overlap
and separation between the two kinds of utterances using a
leave-one-out cross-validation procedure.

3.1. Phonetic comparison
Figure 1 shows boxplots of maximum pitch values (i.e. the end
of the pitch rise) as a function of utterance type, separated by
speaker gender. This figure shows that, excepting a small
number of outliers, questions tend to end in higher pitch
compared to continuations for males, but not for females. It
also shows a clear gender difference, with females having
higher values in general. These differences were confirmed by
a statistically significant interaction between utterance type
and speaker gender in a regression model with maximum pitch
as the dependent variable (ß = 1.7, t = 2.24, p < .05).

Figure 1: Speaker-normalised maximum pitch in final vowel
(semitones, re 100 Hz) for the two kinds of utterances (C =
Continuation statement, Q = Question) for each gender (F =
Female, M = Male).
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Figure 2 shows boxplots of minimum pitch values in the
final intonation rise as a function of utterance type, separated
by speaker gender. As for maximum pitch, females appeared
to have higher values than males in general. Regarding
utterance type, questions appear to exhibit a higher minimum
pitch value for both females and males. These differences
were confirmed by a regression model with minimum pitch as
the dependent variable, and utterance type and gender as
predictors (utterance type: ß = 3.65, t = 7.52, p < .0001;
gender: ß = -4.47, t = -9.36, p < .0001). Similarly to minimum
pitch, the pitch median up to the final syllable of the utterance
also exhibited a higher value for questions. A regression
model with the same predictors as for minimum pitch
supported this observation (utterance type: ß = 2.05, t = 6.50,
p < .0001; gender: ß = -4.39, t = -14.12, p < .0001).
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Figure 3: Intensity drop in final vowel in seconds (dB) for the
two kinds of utterances (C = Continuation statement, Q =
Question).

In order to investigate the shape of the rise (i.e. convex vs.
concave) we used quadratic equations modelling its trajectory
as explained in the Methods section. We fitted a regression
model with the quadratic coefficients of these equations,
which capture the degree of curvature of pitch rises, as the
dependent variable, and utterance type as predictor. The
statistical analysis revealed that polar questions and
continuation statements did not differ statistically in the
curvature of their rises (p = .33). Inspection of the data
revealed that the two utterance types could exhibit negative
and positive curvature values, indicating that they could both
have convex or concave final pitch rises.
Figure 3 displays boxplots of peak intensity in final
syllable relative to the peak intensity in the previous syllable.
The figure shows that questions tend to exhibit a lower final
intensity peak compared to continuation statements. A
regression analysis confirmed this difference (ß = -1.89, t = 3.71, p < .001).
Finally, we investigated if the duration of the final vowel
varies with utterance type. Figure 4 shows boxplots of final
vowel duration for the two utterance types. We can see in this
figure that questions tend to be produced with a slightly
shorter final vowel in comparison to continuation statements.
We fitted a regression model with duration as the response,
utterance type as the main predictor, and also speech rate as a
covariate, since we wanted to control for duration variability
related to this factor. This model yielded a statistical
difference of roughly 10 ms between continuation statements
and polar questions (ß = -0.012, t = -2.36, p < 0.05).
In summary, we have found differences between
continuation statements and polar questions in terms of several
pitch, duration and intensity measures. However, our data also
indicate that these two utterance types overlap considerably in
these prosodic features, in particular in the case of maximum
pitch for females, and intensity and duration for both genders.
The question arises therefore how well the two utterance
types can be distinguished on the basis of the several relevant
phonetic features in the comparison. We address this question
in the following subsection.

Campbell, Gibbon, and Hirst (eds.)

Figure 4: Duration of the final vowel in seconds (s) for the two
kinds of utterances (C = Continuation statement, Q =
Question).

3.2. Cross-validation procedure
In order to estimate the degree to which continuation
statements and polar questions can be separated on the basis of
the cues identified in the previous subsection, we performed a
leave-one-out cross-validation of the phonetic cues that
appeared to be relevant with our data. This procedure
simulated predicting new unseen data using our dataset in the
following way: utterance type was predicted for each token in
our dataset by means of logistic regression models trained on
the rest of the dataset including several features, yielding a
percentage of correct classifications for each different model.
We used regression models that included several combinations
distinguishing the two utterance types in the previous
subsection. Models with pitch cues as predictors also included
speaker gender as a covariate, whereas models including final
vowel duration also included speech rate.
Our automatic classifications yielded different accuracy
levels dependent on the model used. The minimum value of
the pitch rise offered an accuracy of 72%, close to that of a
model comprising all features (76%). The accuracy afforded
by maximum pitch, on the other hand, was significantly lower
(60%). Combining the two final pitch cues (i.e. minimum and
maximum pitch) allowed for a marginal increase in accuracy
over the model with minimum pitch alone (73%).
Interestingly, the pitch median before the last syllable, which
we used as an estimate of the pitch register of the utterance
prior to the final syllable, was almost as good a predictor of
utterance type as the final pitch cues, with an accuracy of 70%.
Regarding non-pitch cues, intensity and duration both
provided moderate improvements over chance level (61% for
intensity, 67% for duration, and 67% for a model combining
duration and intensity).
These results show that not all phonetic features are
equally useful for distinguishing between the two utterance
types. In particular, the minimum pitch value at the beginning
of the pitch rise was the best cue for the contrast between
continuation statements and polar questions, performing
almost as well as a the full model with all cues, whereas the
final pitch maximum only led to a moderate gain over chance
level.
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4.

Discussion and conclusion

This study has investigated whether a clear distinction can be
made between the prosody of French continuation statements
and polar questions, which both exhibit rising intonation
patterns previously claimed to be distinct or similar by
different authors [1, 4]. Our comparative analysis in Section
3.1 has shown phonetic differences between the prosody of the
two kinds of utterances in terms of several prosodic features.
However, a great amount of phonetic overlap between the
phonetic realizations of the two utterance types has been
observed. This has been evidenced in Section 3.2 by the fact
that roughly a quarter of the data was wrongly classified by a
logistic regression model containing all relevant prosodic
features identified in Section 3.1.
Regarding the phonetic differences, we have observed that
the maximum pitch value in the final intonation rise tended to
be higher for questions than for continuation statements, but
only for male speakers. A more consistent difference was
observed between the two utterance types in the minimum
pitch value at the beginning of the rise, and in the pitch
register prior to the final syllable of the utterance. As for the
shape of the rise, we did not observe any differences between
continuations and questions. On the other hand, the duration
and peak drop intensity of the final vowel showed differences
between the two utterance types. Questions tended to have a
shorter final vowel and end in a lower peak intensity target
than continuations.
Our findings therefore only partially agree with those from
past studies. The higher maximum pitch in the rise for
questions is in line with the findings of [1, 3], and the more
pronounced final drop in intensity for questions agrees with
the observations of [3]. Regarding the shape of the final pitch
rise, which had been suggested as a relevant feature by [1], we
did not observe any consistent differences between the two
utterance types, in line with [2, 3]. In our data, final intonation
rises in both continuation statements and polar questions could
adopt slightly concave or convex shape.
On the other hand, the minimum pitch value in the
intonation rise, a feature judged to be irrelevant by [1] and not
investigated in detail by [3], clearly offered the best cue for
distinguishing between continuation statements and polar
questions. Our findings regarding the duration of the final
vowel, which was the second-best cue to the contrast between
continuations and questions, were also opposed to the previous
literature [3]. In our study, polar questions exhibited shorter,
not longer, final vowels than continuation statements.

intonation contour choice, but rather to differences in turntaking actions (i.e. turn-yielding vs. turn-keeping). It is
therefore likely that the observed differences in duration and
intensity between continuation statements and polar questions
in our French data are due to the different turn-taking contexts
in which these utterances tend to occur.
Interactional factors may also be the reason why the
minimum pitch value at the start of the rise and the pitch
register at which the utterance was spoken before the final
syllable, features neglected in previous research, provide the
best cues in distinguishing continuation statements from polar
questions in our corpus. It has often been proposed that
questioning utterances in general, not only those with final
rising intonation tend to exhibit higher pitch registers
compared to assertive utterances [e.g. 17, 18, 19 among
others]. Our finding that the minimum pitch at the start of the
final rise and the pitch median before the final syllable were
consistently different between continuation statements and
polar questions is most likely due to the fact that the pitch
register throughout the utterances is generally higher in
questions than in continuations.
Our findings therefore appear to be in line with previous
proposals [4, 6] that a single rising intonation pattern (e.g.
H*H%) is compatible with both continuation statements and
polar questions in French. We have observed an important
amount of overlap in our data, showing that a clear phonetic
distinction cannot be drawn between the prosody of rising
continuation statements and polar questions in French.
Moreover, we have argued that the phonetic differences
observed between the two utterance types (i.e. overall F0
scaling, final intensity drop, degree of final lengthening), are
likely to be due to the effects of interactional factors (i.e. turntaking context). For these reasons, we conclude that
continuation statements and polar questions in French both
make use of the same rising contour type, and that this contour
type is subject to contextual variation which may help cue
different speech acts during conversation (signalling that one’s
turn is not complete vs. asking a question).
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These discrepancies between our findings and those of
previous studies may be due to the fact that studies in the past
were mostly based on introspection and read speech data,
whereas ours used utterances extracted from spontaneous
conversations more directly affected by the interaction
between speakers. In our study, for instance, the fact that polar
questions tended to have less final lengthening than
continuation statements may be due to the fact that questions
typically yield the floor to the interlocutor, and that their final
part usually marks the end of the speaker’s turn. This would be
in line with observations from studies on English dialogue,
which have shown that turn-final utterances tend to exhibit
less final lengthening and a more marked final drop in
intensity than turn-medial utterances [15, 16]. Since these
differences in duration and intensity were observed in
utterances with different intonation patterns, it can be
concluded that they were not directly related to differences in
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