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ABSTRACT

A growing stream of research shows evidence of the
metalinguistic information that disfluencies (silent
and filled pauses, repetitions, false-starts, repairs,
etc.) can display to listeners. As a result, dis-
fluencies may work as fluent devices. By means
of a decision task latencies, this study investigates
whether lexical repetition co-occurring with an edit-
ing term affects the perception of native speakers of
French. There is a lack of consensus in the litera-
ture: do disfluencies trigger conceptual priming of
complex entity or act simply as attention cues? Re-
sults from multiple analysis of variance and linear
mixed-effect modelling show that the presence of a
disfluency triggers a faster response from the partic-
ipant, however complex the following noun-phrase
might be, supporting the hypothesis that repetition
and co-occurring editing terms act as cognitive sign-
posts rather than as cues of complexity of an upcom-
ing event.

Keywords: Disfluencies, reaction time, perception,
prosody, repetitions, French.

1. INTRODUCTION

Literature qualifies oral speech production as noto-
riously disfluent (i.e. containing silent and filled
pauses, false-start, prolongations, repetitions, sub-
stitutions, deletions, insertions, etc.): disfluency rate
range from 1 up to 6% of speech in conversation [9],
varying according to multiple parameters as cogni-
tive, social and situational factors that may interact
to affect speech production (age, gender, familiarity
of the subject, etc.) [15, 4]. In perception, most of
these occurrences do not lead to comprehension is-
sue. Research agrees that disfluencies may work as
fluent devices as they depict information about the
speaker’s confidence, his planning difficulties, and
are even used as tools to coordinate conversational
interaction [18].

The goal of a cognitive approach to disfluencies
would be to determine on the one hand which fac-
tors are responsible for disfluencies’ production in

everyday speech and on the other hand to understand
how speech containing disfluencies would affect the
processes of the listeners in terms of comprehension,
prediction, memory or attention [5]. Accordingly, in
Segalowitz’ terminology, the hypothesis underling
this contribution works towards a better understand-
ing of the perceived fluency by native French speak-
ers or “the inferences hearers make about speakers’
cognitive fluency based on their perceptions of the
utterance fluency” [17]. Within this framework, the
utterance fluency is accoustically measured on the
generated audio stimuli while the experimental de-
sign connects it to the cognitive fluency (or the “ef-
ficiency of operation of the underlying processes re-
sponsible for the production of utterances”) [17] by
measuring latency of responses (RT) to a decision
task with sentences including a disfluency, namely a
lexical repetition and a co-occuring editing term.

1.1. The present study

Repetitions are the second most frequent marks of
(dis)fluency, after filled and silent pauses: they
represent an average 25% of all disfluency types
in various discourse genres [12]. Disfluency have
been sometimes depict as a tool to capture attention
and/or a cue for conceptual priming of a complex
entity [2, 19]. As priming facilitates perceptual pro-
cessing, some disfluencies would make utterances
more fluent. Literature already attests for the struc-
turing function of silent and filled pauses, especially
in the hearers’ expectations about the complexity of
an upcoming event [7, 19] and its relevance [2]. The
field of linguistics tends to assume that all disfluen-
cies types display metalinguistic information [6] but
neurological work attested that “not all disfluencies
are equal”: they do not affect underlying cognitive
processes of speech perception identically in terms
of prediction, attention, comprehension or memo-
rization [13]. However, apart from works by [9],
[16] and [19] little experimental evidence exists on
the hypothetical coherence and fluency function of
disfluencies other than filled pauses (FP), such as
repetitions, false starts or reformulations.



1.2. Hypothesis

According to the fact that, as the simplest exemplars
of a target category, visually non compound stim-
uli (a sphere without vs with arrows) are inherently
more fluent (i.e. easier to process) [1], we predict
that RTs to simple shapes would be shorter than to
compound ones. Secondly, we hypothesize that RTs
to compound shapes would be shorter when pre-
ceded by a repetition, than when there is none, as
they might give a cue to the speaker’s planning dif-
ficulty and allow some time to predict the content of
the upcoming utterance [19]. Thirdly, due to FPs’
relative salience in the speech flow, we predict an
additional result of disfluencies: repetitions contain-
ing an editing term will result in quicker response
than simple repetitions.

2. METHOD

2.1. Participants and Design

Inspired by [19], the within repeated measures de-
sign invited 62 native speakers of French to listen
once to 96 sentences describing both a simple and
a compound shape (complexity factor – as verbally,
linguistic complexity in surface generally “includes
more words”). Their task was to listen once to each
sentence and press the left or right key as soon as,
from a displayed pair on a computer screen, they
identified the shape corresponding to the descrip-
tion.

Figure 1: Example
of 6 paired stimuli

The paired shapes
(Figure 1) were al-
ways of the same
type and colour so
that these features
would not affect the
task. The simple
shape was always on
the left side and the
compound one on the right. The actual measure-
ment of the exhaustion of the free capacity (log(RT))
is used as a concrete definition of “retrieval disflu-
ency”, the speed with which objects are accessed.
They were automatically extracted by subtracting
the word onset-time (disambiguating syllable) from
the RT measured from the start of the sound files.

2.2. Material

In summary, the experiment consisted of 96 items
(24 similar items in 4 different conditions). The
shapes in the sentences were either preceded by a
repetition including (1) a FP (original filler repeti-

tion), (2) a silent pause of same duration (repetition
with silent pauses), (3) no pause (contiguous repe-
tition) or (4) no repetition at all (no repetition) (flu-
ency factor). In addition, each utterance contained a
phrase describing a colour and a shape in this order
(e.g. “Bring me the uhm the red circular paper from
the living room” (simple shape with filler repetition),
“Bring me the the orange circular paper with arrows
from office” (compound shape with contiguous rep-
etition)). All sentences were transcribed and phonet-
ically aligned under Praat [3] using EasyAlign [11].

A thorough prosodic analysis of the 24 original
sentences including a filler and a repetition were
pronounced twice by a French native speaker, allow-
ing the selection of stimuli with very little prosodic
variation. The original utterances including a filler
repetition were used to generate the 3 other sets of
conditions by editing the appropriate audio segment.
Using Prosogram v2.9 [14], the 24 stimuli showing
the least prosodic variation were selected according
to the smallest relative distance from the mean and
median of : the speech rate, the pitch range in semi-
tones, the top and bottom pitch, the pitch mean and
median, the mean proportion of glissando, rises and
falls of each audio-sample, the duration of the schwa
in “le” (the first “le” in “Apporte-moi le euh le pa-
pier bleu triangulaire qui est dans le bureau”) and the
relative duration of the filler “euh”.

T-tests for the two levels of complexity were sepa-
rately performed for each prosodic feature and none
of them was proven significant apart from the ab-
solute speech time of the stimuli between the two
complexity conditions. On average compound shape
stimuli are 600 ms. longer than simple stimuli.
Filled pauses in the simple condition were not longer
than in the compound shape condition. Schwas
before the repetition were uttered with a homoge-
neous lengthening across conditions (M = 350 ms.,
SD = 38 ms.), in accordance with the tendency ob-
served on the first part of repetitions and segments
preceding a FP [18].

3. MAIN RESULTS

3.1. Error Rates and Types

Overall, the mean rate of correct responses was
98.147% (SD= 1.73), results comparable with [19].
Precocious responses (i.e. anticipated responses
made before the disambiguating sound) were dis-
carded and treated as errors. Error rates were signif-
icantly different in the simple and compound con-
ditions (t(4.92) = 4.92, p < 0.005), supporting the
fact that the compound shapes were indeed of higher
complexity.



Figure 2: RT across conditions

Roughly, the participants pressed a key between
0.55 and 0.70 sec. after the onset of the disam-
biguating syllable (Fig. 2). As in [19], a two way
repeated measures analysis of variance (ANOVA)
revealed an expected main effect of the complexity
factor (F(1,61) = 26.76, p < 0.001). As the first
hypothesis predicted, latency is indeed shorter for
simple NPs than for complex ones. Moreover, con-
trary to the homologue Japanese study, we did find
a significance of the main effect of the fluency fac-
tor as post-hoc comparisons using t-test with Bon-
ferroni correction indicated that the mean scores
within fluency conditions were statistically signifi-
cant (F(3,183) = 3.87, p < 0.02).

3.2. Linear mixed-effect Modeling

A linear-mixed effect model was selected based
on AIC and log-likelihood (pseudo − R2 = 57%).
Aside from random items and subjects, the model
included complexity and fluency factors as well as
the position of the item in the experiment and the re-
sults of the participants to the Cognitive Reflection
Test (CRT), a simple measure of cognitive ability as-
sociated with analytic thinking [10]. The latter pa-
rameter adds robustness to the model as it is highly
correlated with the intercept (r = 0.821).Table 1
shows the results for fixed effects (with default con-
trast treatment). The intercepts represent the origi-
nal filler repetition in the compound shape condition
(M = (e660.82/1000) = 1.94 sec.). Increased knowl-
edge about participants (age, gender, musical knowl-
edge or bilingual aptitude) were not included in the
model as they did not increase the explained vari-
ance.

Firstly, the negative estimates on the CRT reveals
that the lower the participants score on the Cogni-

Table 1: Fixed effects

Estimate Estimate Df t Sig.
(log) (sec) value (p)

(Intercept) 660.82 1.94 66.13 20.62 <0.001***
Filler rep.-

without arrows -50.25 -1.65 90.52 -10.78 <0.001***
No rep. (fluent) +13.95 +1.014 90.20 2.12 0.03*
Contiguous rep. +0.60 1.000 90.23 0.09 0.93

Silent rep. +10.79 +1.011 90.80 1.64 0.11
CRT scores -1.79 -1.001 60.00 -4.01 <0.001***

tive Reflection Test (i.e. make assumption or antic-
ipate on the upcoming content), the fastest partici-
pants react to the stimuli. Overall, RTs were indeed
1.65 sec. shorter for simple NPs than for complex
ones. Moreover, the fluent condition elicited longer
RTs than all other conditions, for both compound
and simple shapes (+1.01 sec., p < 0.05).

Little variance is attested between other fluency
levels. Post-hoc tests did show a significant differ-
ence among fluency conditions in the simple con-
dition, (F(3,58) = 2.79, p < 0.05), but no signif-
icant difference in the compound shape condition
(F(3,58) = 1.9, p = 0.131). These results contrast
with [19] who reported and inverted significance. As
a result, the second hypothesis according to which
RTs to compound shapes would be shorter when
there is a repetition than when there is none, and that
RTs to simple shapes might be longer with a repeti-
tion than without can not be fully supported. In fact,
due to the lack of interaction between fluency and
complexity factors, we can solely conclude that, no
matter the complexity condition, overall sentences
with repetitions did induce shorter RTs than fluent
ones. No matter the complexity condition, sentences
with repetitions did induce shorter RTs than fluent
ones.

The third hypothesis is partially confirmed. Over-
all, repetitions including a FP as an editing term
show shorter RTs than their homologue silent ver-
sion (t(60) = 4.018, p < 0.001), thus leaning in
favour of the interpretation of the filler and repeti-
tion additive weight. Nonetheless, there is no strong
difference in latency between the filler condition and
contiguous repetition condition, encouraging to con-
sider that the decrease in latency may be due more
to the presence of a repetition than to the presence of
FP. Moreover, within the simple condition, replacing
the FP by a silence doesn’t significantly increase the
latency, same is said when erasing the FP altogether
(+1.011 and +1.00 sec. respectively).

To summarize, Figure 3 illustrates the differences
in least square means across fluency conditions and
their confidence interval (based on Kenwar-Roger
approximation). The least mean square differences
were also found shorter for sentences including a



Figure 3: Differences in Least Square means for
fluency factor with 95% Confidence Intervals

repetition with silence than for fluent ones, but not
significantly. In decreasing order, fluent sentences,
repetitions with silent pauses and contiguous repeti-
tions show longer RTs than repetitions with filler.
Furthermore, latency to contiguous repetitions are
also significantly shorter than their fluent version
(p < 0.001 for no.rep-sil).

4. DISCUSSION AND CONCLUSION

The study tested the hypothesis according to which
hearers expect rather long or complex phrases when
preceded by a disfluency. Our results do not entirely
converge with previous studies: no interaction was
found between fluency and complexity factors. Rep-
etition and its editing terms do not seem to facilitate
processing or bias hearers’ expectations when com-
plexity rises which does go in line with [13] and [8].
Significant difference in RTs was observed within
the fluency condition for simple shapes but not for
compound ones. Results show that native speak-
ers of French are quicker to respond to compound
and simple shapes when there is a contiguous repe-
tition or a repetition with a FP. In decreasing order,
fluent sentences, repetitions with silent pauses and
contiguous repetitions show longer RTs than repeti-
tions with filler. The findings seem to support that
the combination of repetition with FP does not have
an additive effect. According to the results, repe-
titions and FPs would cause hearers to react faster;
they can thus be interpreted as a cue to catch their
attention rather than as a complexity cue.
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