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Abstract

Filled pauses are very frequent words, such as uh, um or mh
in English. They have been shown to serve many purposes in
interaction management, yet whether these conversational func-
tions are intended by the speaker to ease the interaction (hearer-
oriented) or just interpretations by the interlocutor of otherwise
unintentional vocalizations (speaker-oriented) remains an open
question. To participate in this debate, we investigate whether
filled pauses converge in terms of form (uh, um or mh) in the
course of 5 conversations made up of 12 asymmetrical sub-
conversations. Results show that each conversation displays
a different pattern in the choice of the filled pause, yet none
of them shows any clear evidence that participants align with
their interlocutors. This indicates that, unlike other frequent
words from the lexicon, filled pauses do not converge, at least
in their form, and that their use is more likely speaker-oriented
than hearer-oriented.

Index Terms: filled pauses, disfluency, convergence, discourse
management

1. Introduction

Filled pauses, sometimes also called “vocalizations” or “hesita-
tions”, designate very frequent utterances such as “uh”, “um” or
“er” in English, “4h” and “4hm” in German, “euh” or “euhm”
in French, etc. They have been shown to qualify as words in
written language [1] but their status in spoken language is still
debated: Some suggest that filled pauses in spontaneous speech
are “on a cline of wordhood” [1] while others suggest that they
are full conventional words in English [2, 3] or German [4].

In any case, in written language, filled pauses have been
shown to convey extra-propositional meaning such as attitude or
style [1] or to add subtext [4]. In spontaneous speech, they have
been shown to fulfill similar functions and more, such as sig-
naling major syntactic or discursive boundaries [5, 6], height-
ening attention [7], coordinating turn-taking [8, 9], holding the
floor [10, 11], informing the listener about meta-cognitive states
of the speaker [2, 12], etc. However, it is not clear whether
these speech-specific functions are intended by the speaker, i.e.,
filled pauses are consciously used to convey this kind of meta-
linguistic information, or whether they are the result of the in-
terpretation by the interlocutor of what are mere expressions of
buffering or speech planning by the speaker. The first scenario
is what we will call the “hearer-oriented” use of filled pauses,
the second “speaker-oriented”.

In this study, we propose to participate in this debate by
testing how filled pauses converge in terms of form (i.e., “uh”
vs “um” vs “mh”) in English dialogues. Convergence is a lin-
guistic phenomenon whereby participants in an interaction tend
toward a common speaking style [13, 14] — a mechanism which

has been shown to help establish a shared conceptualization
among speakers [14], to improve the success of communica-
tion [15, 16, 17] and to be favored by highly frequent words
([17] despite [18]). The rationale behind our operation is that,
if filled pauses are hearer-oriented, they should be prone to con-
vergence, as they are frequent words and thus ideal loci for im-
plementing such conversational device. On the other hand, if
filled pauses are speaker-oriented, they are considered as non-
(or less-) interactional items and thus they would be less prone
to convergence.

Past literature is surprisingly scarce regarding convergence
of filled pauses in spontaneous speech, considering the po-
tentially far-reaching insight its investigation could bring to
the study of discourse management and to both communica-
tion studies and cognitive linguistics in general. Regarding
their phonetic patterns, Beriu§ and colleagues investigate filled
pauses only indirectly, as turn-initial single-word utterances
among others (along with “okay” or “mhm”) and show that
the convergence of their patterns are informative of the domi-
nance relationships between interlocutors [8]. They also inves-
tigate three-speaker asymmetrical conversations from Supreme
Court’s arguments and show that the convergence of the acous-
tic characteristics of filled pauses during the whole session does
not correlate with the justices’ votes, however local convergence
does correlate with the success of the interaction [19, 20]. Re-
garding the frequency of occurrence of filled pauses, it is in-
vestigated in Hebrew spontaneous speech, where the rates of
filled pauses in asymmetrical dialogues tend to converge [21],
as well as in non-native German speech, where the proportions
of filled pauses are shown to be highly idiosyncratic and de-
pend only marginally on the interlocutor [22]. Regarding the
form of the filled pause, i.e., vocalic (the “uh” type), vocalic-
nasal (the “um” type) or only nasal (the “mh” type), it has been
investigated only in non-native German speech, where it is also
idiosyncratic and mostly independent of the interlocutor [22].

In the present study, we participate in this field of research
by investigating the use of various forms of filled pauses, i.e.,
“uh”, “um” and “mh”, in five task-oriented, same-gender dyadic
conversations in English. We present these conversations, i.e.,
how they were recorded, transcribed and analyzed in Section 2.
We then present the overall patterns for each conversation in
Subsection 3.1 before presenting more fine-grained results on
the alignment of the vowel-to-nasal ratio in Subsection 3.2. Fi-
nally, we conclude and discuss the results in Section 4.

2. Data and Methodology
2.1. Task

Data elicitation consists of speech from two-participant
(dyadic) conversations resulting from a description-drawing
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Figure 1: Rates of various forms of filled pauses (“uh”, “um” and “mh”, as well as unclear cases ( “unsure”)) per speaker (1 or 2) per

trial per conversation.

task involving 2D object images adapted from [23]). To that
extent, two previously unacquainted participants are paired into
one conversational pair, or dyad. Participants in a dyad always
share the same gender to avoid unbalanced propensity to align-
ment within a dyad, given that women have been shown to ac-
tively align with the linguistic performance of male interlocu-
tors while the reverse is not true [24, 25].

Participants are instructed to alternatively describe the pic-
ture of an object to their dyadic partner and draw an object de-
scribed to them by their partner, meaning that each participant
in each conversational pair alternates between the role of ‘de-
scriber’ (main speaker) and ‘drawer’ (secondary speaker).

In total, each participant describes six objects and draws six
other. Each participant’s audio signal is captured exclusively by
the corresponding AKG C520 microphone. The audio signal
passes through an RME FIREFACE UC and is then transmitted
back to the corresponding XF 105 HD camera.

2.2. Participants

The task is completed by 10 native speakers of American En-
glish, either students at the University of Aix-Marseille or resi-
dents in Aix-en-Provence, in France.

Among them, 6 are women and 4 are men. Their ages range
from 21 to 47 years old (M=31.3). In addition to English, all
participants speak a second language (e.g., French or Spanish),
however none has been exposed to the second language before
the age of 4, and they exclusively speak English at home.

2.3. Data set

The gathered data thus comprises 5 task-oriented dialogues, 3
female conversations (F(1), F(2) and (F(3)) and 2 male ones
(M(4) and M(5)). Each conversation is made of 12 trials, 6
where Speaker 1 is the main speaker, and 6 where Speaker 2 is.

In the present study we take into account only the speech
by the primary speakers (i.e., Speaker 1 and Speaker 2 alter-
natively). The data thus amounts to ~6.3h of recordings, i.e.,
76,950 word tokens. Among them, 647 are unconnected filled
pauses’.

I'The dataset is part of an ongoing project and will be made publicly
available upon project completion.

2.4. Methodology

The filled pauses are manually annotated in the recordings using
Praat (version 6.2.14 [26]). The starting and ending points of the
filled pause are based on vocal fold vibrations, and the boundary
between the vowel and the nasal part are determined based on
where the first formant changes significantly.

It may happen that the filled pause is produced in the con-
tinuation of words like “a”, “like” or “then”. In these cases, the
filled pause may actually refer to a case of lengthening of the
last phone of the word rather that to an actual filled pause. To
avoid grouping together different manifestations of hesitation,
we consider here only cases where the filled pause is uttered
disconnectedly from the preceding and following speech.

Finally, the durations of the vocalic and nasal parts of each
filled pause have been automatically extracted using Praat [26].
The vowel-to-nasal ratio is calculated as the duration of the
vowel divided by the duration of the nasal. To avoid dividing
the vowel in “uh” and the nasal in “mh” by zero, we assign a
value of 1 to the duration of the nasal component in “uh” and a
value of 1 to the duration of the vowel component in “mh”.

3. Results
3.1. Overall use of uh, um and mh

Fig. 1 shows that, overall, dyads have very differing uses of
filled pauses. The first (female) dyad displays a massive pref-
erence for um, the third (female) and fifth (male) dyads also
display such a preference, although less overwhelmingly, while
dyads 2 (female) and 4 (male) show more variation. One no-
table point is that speakers tend to favor the vowel-only filled
pause uh or the vowel-nasal one um, but none favors the nasal-
only filled pause. Most of them (7/10) do not use it at all.

It is also worth noting that, in Conversation 2, Speaker 2
is the one introducing uh, but Speaker 1 is the one using it the
most (100% of her filled pauses in Trials 5 and 7), and although
the overall pattern suggests an increase in the use of uh, the
overall impression is that it is not due to alignment, at least not
at the local level (from one trial to the next), as indicated by the
discrepancy of the uses between Trials 4 (45.45%), 5 (100%,
0=55.55%), 6 (27.27%, 6=—72.73%) and 7 (100%, 6=72.73%).

In Conversation 3, there is also variation in the patterns of
the speakers, with Speaker 1 realizing 0% uhs in 3 out of 6 trials,
while Speaker 2’s use of uh ranges from 12.50% to 50.00% of
her filled pauses. The pattern does not indicate that the two
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Figure 2: Values for vowel-to-nasal ratio for each speaker in each trial in each conversation. The y-axis represents the values of the
ratio, and the x-axis indicates the number of the trial. Grey represents Speaker 1 (S1), yellow represents Speaker 2 (S2). A bold line
connects the mean values for each speaker in each trial. A bold dashed line indicates that the first of the two connected trials lacks
data. The statistical values are the outcomes of a Mann-Whitney U Test of vowel-to nasal ratio for each comparative pair in dialogues:
The fine black line connects two adjacent trials of S1 followed by S2; The fine purple line connects two adjacent trials of S2 followed
by S1; The fine blue line connects the first and last trials of the same speaker; The asterisks indicate the level of statistical significance,
with * indicating p < 0.05, ** indicating p < 0.01, *** indicating p < 0.001, and ‘NA’ indicating that data are not available.

speakers converge in their choice of filled pauses.

In Conversation 5, the ums clearly dominate the choice
of the filled pause’s form, but it is also notable that, although
speakers use little uhs, Speaker 1 seems to use much less than
Speaker 2, especially at the end of the dialogue, indicating, if
anything, divergence rather than convergence.

The most interesting behavior is to be found in Conversa-
tion 4, where there is a clear difference between the usages of
the two speakers. The rates of uhs are consistently almost twice
higher for Speaker 2 than for Speaker 1, throughout the con-

versation (from §=26.19% between trials 8 and 9 to 6=75.00%
between trials 2 and 3). This dialogue displays the clearer pat-
tern of two speakers having each a specific pattern and never
showing any kind of alignment, either locally (with the preced-
ing trial) or in general (across the 12 trials).

3.2. Dialogical alignment of the vowel-to-nasal ratio

In this subsection, we present more granular results regarding
not only the form of the filled pause (vh, um or mh), but the



exact ratio between the duration of the vowel and the duration
of the nasal.

Fig. 2 shows both the intra-speaker (size of the boxes) and
inter-speaker (Mann-Whitney U test) variation in the vowel-to-
nasal ratio for each speaker, trial by trial.

In the first (F(1)) as well as in the second (F(2)) conversa-
tions, Speaker 2 only significantly diverges from Speaker 1 in
Trial 6 compared to Trial 5 (U=6, p=0.008 for F(1) and U=109,
p<0.001 for F(2)) and Speaker 1 diverges from Speaker 2 in the
following Trial 7 compared to Trial 6 (U=71, p=0.025 for F(1)
and U=1, p=0.003 for F(2)). It is notable, though, that in F(1),
the first speaker diverges from herself between her first and last
trial (U=29, p=0.043). This may indicate that she adapts her nat-
ural production to actively converge with her interlocutor. Un-
fortunately, Speaker 1 in F(2) does not produce any filled pause
in Trial 1, and thus it is impossible to calculate whether she too
changes her usage to align with her interlocutor, although im-
pressionistic observations of Fig. F(2) indicate that she may.

In the third conversation F(3), the two speakers remain
aligned throughout the conversation and none of them shows a
statistically significant difference between their first and last tri-
als, indicating either that they may have been naturally aligned,
or that Speaker 2 aligned her productions immediately after
Trial 1 and remained aligned with her interlocutor throughout
the conversation without shifting back to her natural way of
speaking.

The fourth conversation (M(4)), shows that, as expected,
the two speakers often diverge in their vowel-to-nasal ratio, es-
pecially at the beginning and at the end of the conversation.
In Trial 2, Speaker 2 diverges significantly from Speaker 1’s
first trial (U=19, p=0.003); Then in Trial 3, Speaker 1 diverges
from Speaker 2 (U=36, p=0.004); And in Trial 4, Speaker 2
diverges again from the preceding trial by Speaker 1 (U=19,
p=0.012). The two speakers then seem convergent for 6 trials
(half the conversation), despite the fact that they show very di-
verging patterns in Fig. 1: This may be due to the fact that,
although Speaker 2 uses less nasal filled pauses (um or mh)
than Speaker 1, he compensates with very long nasals in the
few ums he utters, or conversely that Speaker 1 realizes his few
uhs with very long vowels, thus compensating for the fact that
he produces less vowel-only filled pauses. Whether such com-
pensation patterns actually arise however will remain a topic
for future studies. Finally, towards the end of the conversa-
tion, the two speakers diverge again: In Trial 11, Speaker 2
diverges from Speaker 1’s Trial 10 (U=211.5, p=0.004) and in
the next Trial 12, Speaker 1 diverges from the preceding trial
(U=18, p=0.023). This may indicate that, if the two speakers
converged after four divergent trials, remaining convergent de-
mands efforts that last only temporarily: More data from more
(and longer) conversations would be needed to test this hypoth-
esis. As is, it can be noted that none of the speakers diverge
from themselves between their first and last trials, indicating
that they have an internally similar use of filled pauses at the
beginning and at the end of the conversation.

Finally, regarding the fifth conversation (M(5)), it can be
seen that the two speakers are divergent at the beginning of the
conversation (U=150, p=0.038 for Trial 2 compared to Trial 1;
U=92, p=0.031 for Trial 3 compared to Trial 2; and U=240,
p=0.003 for Trial 4 compared to Trial 3), but soon both display
too few filled pauses for results to be significant. Again, none of
the speakers diverge from themselves between their first and last
trials, indicating that neither changed their production habits to
align with their interlocutor.

4. Discussion

In this study, we investigate whether the various functions of
filled pauses are hearer-oriented, i.e., deliberately used by the
speaker to convey meaning, or speaker-oriented, i.e., mere ar-
tifacts of thought in the making, with no intention from the
speaker. To explore this question, we monitored the use of au-
tonomous filled pauses by 10 speakers in 5 same-gender dyads.

Our results indicate that, first, the choice of the form of the
filled pause (either uh, um or mh) seems highly idiosyncratic,
some speakers favoring uh, others um, but none favoring mh
over all others. Second, the comparison of the vowel-to-nasal
ratio in the filled pauses of speakers shows that speakers either
converge or diverge naturally, but that none, except one, change
their use of filled pauses to adapt to the interlocutor. From sec-
ond speakers, this may be due to the fact that they adapt (ei-
ther positively, thus causing convergence, or negatively, thus
enhancing divergence) right after the first trial. From the first
speaker however, this shows that only one participant out of
five adapts her speech to maintain or enhance convergence with
her interlocutor. These results indicate that filled pauses do not
seem prone to conversational convergence, thus advocating in
favor of the analysis of filled pauses as speaker-oriented rather
than hearer-oriented, at least in task-oriented speech.

In further steps of our investigations, we plan on measuring
the phonetic characteristics of the vowels and nasals in the filled
pause to investigate whether the lack of lexical convergence
is coupled with a lack of phonetic convergence. We also in-
tend to gather more data from more participants, to test whether
the observed pattern is confirmed. This would also allow us to
test more fine-grained hypotheses, such as whether participants
modulate the duration of their vowels or nasals to compensate
their differing use of filled pauses. Moreover, it would be in-
teresting to conduct a similar data collection with longer con-
versations to test whether convergence, if or when it happens,
is indeed only temporary, as hinted by the results on one of our
dyads, and if so, how long it lasts.

It is also possible that we do not find convergence in the
form of the filled pause because each form actually has a differ-
ent meaning, as hinted by [2], or because various filled pauses
are actually on various stages on the “cline of wordhood” [1].
In these cases, longer conversations may also allow us to ex-
plore whether the various filled pauses indeed announce differ-
ent types of delay in speech, or have a different lexical status,
and with more tokens, it could also be possible to investigate
the convergence within vowel-only, vowel-nasal or nasal-only
filled pauses.

Finally, a possible evolution of this work would compare
speech in task-oriented dialogues, which induces a higher cog-
nitive load, and natural speech in informal settings, to see
whether task or cognitive load affect the use and possible con-
vergence of filled pauses.
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