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Abstract
This study aims to describe temporal characteristics of pausing
and turn-taking phenomena in conversation. The material
comes from the VASST corpus of contemporary Czech and
uses four spontaneous dialogues in the form of an informal
interview. We describe both general and idiosyncratic effects
found in our data and compare them with results from other
languages. In our material, transitions with a silent gap,
overlaps and back-channels all display notably similar
temporal distributions with the median around 360 ms and a
marked skewing. The four dialogues did not differ in the
proportion of turns belonging to the interviewer (58 %) vs.
interviewee (42 %), which is hypothesized to characterize the
experimental task. Despite a number of general tendencies,
individual differences in pausing and turn-taking behaviour of
the speakers were found as well. For instance, the ratio of
pauses and gap transitions proved to be highly dialoguespecific. We also gathered evidence for a substantial change in
the speech behaviour of the interviewer resulting from a
change of her communication partner.
Index Terms: conversation, turn-taking, transition, overlap,
back-channelling, pause

1. Introduction
The structure of conversation and turn-taking has been
systematically investigated since the 1970s. A pioneering
study in this regard is that of Harvey Sacks and his colleagues
[1], who introduced an early model attempting to describe and
explain the organization of turn-taking in natural conversation.
A key assumption is that the structure of syntactic and
semantic units should allow the listener to anticipate the end of
the speaker’s turn and to take over at a transition-relevance
place (TRP). In addition to these syntactic cues, however,
prosodic features (intonation contour, final lengthening,
loudness) also play an important role [2], [3], [4].
The model in [1] takes into account several further
assumptions that are supposed to describe any modifications in
the organization of conversation. One of these is the temporal
principle of “minimizing gap and overlap”, i.e. of making the
transition of speakers as smooth as possible. Several studies
(e.g. [5], [6]) challenged this principle, providing a new set of
data that yielded the most frequent pause duration at speaker
transitions approximating 200 milliseconds, while gaps or
overlaps of less than 10 ms were scarce. Thus the close
succession of turns remains to be further investigated [6].
The distribution of gaps (pauses at turn transitions) and
overlaps (intervals with overlapping speech at transitions) has
been widely investigated in English and a few other languages.
In the material of [6] overlaps appeared in approximately 40 %
of all turn transitions. The importance of overlaps was also
emphasized by ten Bosch et al. [7] and Shriberg et al. [8]. The
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latter, investigating multi-participant dialogues, found overlaps
in 17 % of all words, and in 54 % of intonation units without a
pause. Similarly, in an analysis of 26 meetings featuring
several participants, overlaps took up 12 % of all speaking
time [9]. These findings imply that overlaps represent a
relevant feature in the organization of conversation, and it is
thus necessary to include them in any model of turn-taking.
Naturally, pauses (not only) at turn transitions have been
the focus of much research. Discontinuities in speech may be
classified in several ways based, for instance, on their function
in conversation (pause, gap, lapse; [1], [6]), their form (silent
vs. filled pauses, different forms of hesitations; [10], [11],
[12]), their relation to syntax (boundary vs. hesitation pauses;
[13]), their duration [14], [15] or on the speaker’s intention to
continue or pass the word [11], [16]. This also influences the
used terminology which is not unified. The issue of what
constitutes a pause is also debated. Usually, the authors
determine a minimum cut-off boundary in the range of 100150 milliseconds [4], [17], [18], [19], [20], but other decisions
are possible, e.g. [13], [14], [21]. The detection threshold for a
pause in turn transitions was determined to be 120
milliseconds [22]. Nevertheless, it is important to keep in mind
that decisions on both pause type and minimum pause duration
always depend on the purpose of the analysis.
One of the central concerns of this study is the relation
between turn transitions and the duration of pauses. This was
investigated for instance by Wennerstrom and Siegel [4]. Their
results suggest that the probability of a turn transition
decreases within the first 500 milliseconds of the pause, and
then increases for longer pause durations (approximately 1500
milliseconds). The probability of giving the floor to another
speaker is thus highest for short and long pauses, while lowest
for pauses of middle duration – which, in other words, tend to
occur within a single turn.
Both duration and occurrence of pauses demonstrate a
great amount of variability in different languages, speech
styles and speech tempos. Studies also dealt with a strong
influence of individual habits on the duration of pauses [23],
[24]. However, it was ascertained that pauses are connected to
major syntactic breaks and coincide with prosodic boundaries
of intonational phrases [18], [25]. The duration of the pause
has been shown to correlate with the strength of prosodic
boundaries [26] and the length of the phrase (e.g. [27]).
We may hypothesize that the organization of conversation
is to a certain degree universal and independent of the
particular language. To our knowledge, none of the above
mentioned experiments have been replicated in Czech. The
present paper therefore aims to compare the findings from
well-investigated languages with our data on Czech, but also
to enlarge the scope of interest and explore idiosyncratic
patterns of speakers and accommodation towards the dialogue
partner.
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2. Method
2.1. VASST corpus
The speech material was taken from the VASST corpus (the
acronym meaning group and style variation in Czech, see
[28]), which is currently being built at the Institute of
Phonetics in Prague. The aim of the corpus is to capture the
variability of contemporary spoken Czech in different styles
and sociolinguistic groups. To this day, the corpus comprises
168 speakers from eight different regions and three specific
social groups. Each subject provided five different speaking
styles (ordered by formality): a read list of sentences, read
continuous text, picture description, controlled interview and
spontaneous dialogue.
For this study, the last part of the corpus – spontaneous
dialogue – was used. It should be noted that the level of
spontaneity of the dialogues is subject to discussion and
depends on several factors (familiarity with the interviewer,
character of the subject, position within the dialogue, etc.).
The fact of being recorded and interviewed presented a rather
unnatural situation for the subjects, however it was done in a
familiar environment (at the participants’ homes) and the
experimenters were instructed to make the subjects as
comfortable as possible. It could be stated that the recordings
we selected from the corpus show a high degree of
spontaneity.

2.2. Speech material
Four dialogues were analyzed with a total duration of 85
minutes (on average 21 minutes per speaker pair). The
speakers were female, aged 75 to 85, who all came from the
same region in Northern Bohemia and spoke colloquial Czech.
The experimenter (i.e. their dialogue partner) was in all cases
the same, a female student of Phonetics.
The utterances were recorded on a portable professional
device Edirol HR-09, with a sampling frequency of 48 kHz
and a 16-bit quantization. Afterwards, the recordings were
downsampled to 32 kHz and manually post-processed and
labelled in Praat [29] by experienced phoneticians (including
two of the authors). The boundaries of breath-groups were
marked for both dialogue partners, as well as pauses and turn
transitions. A breath-group was defined as a stretch of speech

of one speaker between his two breath intakes. A turn is the
stretch of speech (consisting of one or more breath-groups) of
one speaker uninterrupted by the second (with the exclusion of
back-channels, see below). Another solution was adopted by
[30] and [31] whose main analysis unit was the interpausal
stretch. However, this information is obtainable from our
annotation as well.
Pauses within speakers’ turns were categorized as follows:
silent pauses (Ps): unfilled pause
hesitations (Ph): pause containing a hesitation sound
breath pauses (Pb): pause containing breath intake
The minimum duration of a pause was set to 120 milliseconds;
shorter pauses were treated as part of segmental articulation.
Pauses that partake in speaker change (i.e. gaps) were not
included in this category, see below.
For labelling the turn-taking phenomena, a classification
based on [5] was used:
gap transitions (Tg): speakers switch their turns
following a gap
overlaps (To): speakers switch by overlapping each
other’s speech
back-channels (Tbc): intervals of short overlap not
resulting in speaker change; often consisting of a single
sound or word
It was shown that this classification can cover as much as
96 % of all turn transition phenomena [5].
In the next step, the duration of turns, pauses and turn
transitions was measured. Since the duration of transitions or
pauses cannot be expected to be normally distributed (the
values are only positive and the number of short and long
durations is bound to be extremely different), medians instead
of arithmetic means are reported. To assess the significance of
the results, non-parametrical statistic tests, i.e. Mann-Whitney
U test and Kruskal-Wallis one-way ANOVA, were used.

3. Results
3.1. Transitions and overlaps
Gap transitions (Tg) represent the most frequent type of turntaking in our material. They were over two times more

Figure 1: A histogram of the durations of OVERLAPS (on the left) and GAP TRANSITIONS (on the right).

Campbell, Gibbon, and Hirst (eds.)

Speech Prosody 7, 2014

503

SP-7

Conference Programme

frequent than overlaps (To), and this tendency holds true for
individual dialogues as well, although in one of them the ratio
amounted almost to 3:1. However, we found a discrepancy
between the subjects and the experimenter: the Tg/To ratio
was only 1.4 for the subjects, while it was as high as 4.6 for
the experimenter (who was instructed not to interrupt the
subjects if possible). In terms of percentage, gap transitions
constitute 52 % of all turn-taking phenomena, whereas
overlaps comprise 22 %.
Figure 1 shows the durational distribution of gap
transitions and overlaps. Although both phenomena are
inherently different in nature, they display strikingly similar
temporal characteristics. The medians for Tg and To are 333
ms and 353 ms, respectively, and both distributions are
massively skewed. 57 % of Tg’s and 57.5 % of To’s are
shorter than 400 ms, while 89 % of Tg’s and 88 % of To’s are
shorter than 1 s.
If we pool together gap transitions and overlaps from all
speakers, the distributions of Tg × To show no significant
difference (Mann-Whitney U test: p = 0.83). However, if we
divide the transitions between the speakers and assign each to
the speaker that follows, we discover that the experimenter
and one of the subjects are differentiated in their realization of
Tg’s and To’s – the subject in Dialogue 3 had significantly
longer overlaps than gap transitions (Mann-Whitney: p <
0.05), while the experimenter had longer Tg’s than To’s
(Mann-Whitney: p < 0.01). More importantly, if we compare
the duration of overlaps of the subjects with those of the
experimenter, the latter are significantly shorter (MannWhitney: p < 0.05).
Turn transitions in close succession, i.e. those realized
with a gap/overlap not exceeding 10 ms (investigated for
instance by [6]), constitute 1.7 % of all transitions in our
material. According to [22], this boundary can be raised to 120
ms, which is the detection threshold for a no-gap, no-overlap
transition in a dialogue. In this respect, smooth or close
transitions were realized in 18.5 % of all cases.

hesitation pauses (Ph) only up to 3 % of the subjects’ speaking
time. Since hesitation pauses were infrequent, differed greatly
in manifestation and were problematic in terms of identifying
and labelling, we decided to exclude them from further
analyses.
Breath pauses were significantly longer than silent pauses
(Mann-Whitney: p < 0.001), which was the case for all
subjects. For three of the subjects the median duration of a
breath pause ranged between 425 and 470 ms, while one (D2)
was significantly different with 572 ms (Kruskal-Wallis
ANOVA: H(3, n = 894) = 23.2; p < 0.001). Interestingly, the
same speaker had the lowest median duration of silent pauses
(274 ms), while the other three speakers clustered between 370
and 401 ms.
Working under the paradigm of [1], pauses can be
considered transition relevant places (TRPs) where the change
of speakers does not occur (similarly to [30]). It would
therefore be interesting to compare the duration of breath and
silent pauses to gap transitions, where the change of speakers
takes place.
We discovered a significant difference between the
duration of breath pauses and gap transitions – breath pauses
were considerably longer (Mann-Whitney: p < 0.001). This
holds true for all dialogues but one (D1). The case of silent
pauses and gap transitions was less clear, as in two dialogues
(D1, D2) Tg’s were longer than Ps’s, whereas in D3 and D4 it
was the other way round.

3.2. Back-channelling
As expected given the nature of the interview, the back
channels (Tbc) were more frequent (1.8 times) with the
experimenter than the subjects. Back-channelling can be used
as a supportive affirmation and encouragement on part of the
experimenter in order to induce subjects to continue speaking.
However, there were intra-speaker differences in the
experimenter’s back-channelling behaviour (see below,
section 3.4). The number of back-channels on the part of
subjects was too low to permit quantitative analysis.
Out of all turn-taking phenomena, back-channels
constitute 26 %, so they occur more often than overlaps
(22 %). Interestingly enough, the durational properties of
back-channelling are not significantly different from gap
transitions or overlaps (Kruskal-Wallis ANOVA: p > 0.05).
The median duration of back-channels was 384 ms.

3.3. Pauses
The overall duration of within-turn pauses constitutes 16 % of
the total duration of the speech material. Since the number of
experimenter’s pauses was low (due to briefness of her turns),
in the following text only pauses of the subjects are reported.
In individual dialogues, breath pauses (Pb) constitute 914 % of the duration, while silent pauses (Ps) up to 5 % and
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Figure 2: The probability of turn transition as a
function of pause duration. D1-D4 represent individual
dialogues.
We also computed transition probability by determining the
percentage of gap transitions in all “silences” (Tg, Ps and Pb).
Unlike [4], we did not find any drop in the percentage around
500 ms, nor an increase over 1500 ms. Instead, the percentage
curve drops to about 20 % around 300 ms and stays at that
level. Figure 2 shows the percentage in steps of 100 ms
according to individual dialogues.
It is remarkable that between 300 and 1000 ms (over 1000
ms the number of cases starts to be too low) the percentage of
gap transitions stays quite similar and highly dialoguespecific. For D1, gap transitions comprise around 15 % of all
silent intervals, D2 has the highest percentage (48 % on
average), D3 with only 5 % of Tg’s represents the other
extreme, and D4 fluctuates around 26 %.
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3.4. The experimenter
Since the experimenter was the same in all dialogues, it
presents an interesting opportunity to examine changes in her
speech behaviour associated with change of dialogue partner.
The frequency of her turns paralleled the speaking
behaviour of the subject, resulting in a substantial change in
the average values from 1.7 turns per minute (D3) up to 10.5
turns per minute (D2). The duration of turns of the subject and
the experimenter also seemed to be in a direct relationship, but
the low number of dialogues prevented statistical verification.
Regardless of turn duration or frequency, it is remarkable
to see that the experimenter uttered in all cases 58 % of the
turns (the exact range was 58.1 to 58.8), leaving the remaining
42 % to the individual subjects. This could be the consequence
of the task and of her role as interviewer.
Concerning the experimenter’s transition behaviour, it can
be seen from the data that her overlap strategy varied.
Although in all four dialogues she produces approximately 1/3
of the overlaps, their duration differs significantly (KruskalWallis ANOVA: H(3, n = 57) = 8.5; p < 0.05). Moreover, the
duration and frequency of her back-channels differed as well.
While in D3 the back-channels appear only 0.7 times per
minute, in D2 it increases to more than three times per minute.
This is in inverse relation to the length of the Tbc’s – in D3 the
back-channels were longest (median 593 ms), in D2 they were
shortest (median 322 ms).

4. Discussion
Identical instructions to all participants resulted in a number of
similar tendencies in the conversational structure of the
dialogues, but several individual differences were also found.
Despite the fact that gap transitions, overlaps and backchannels are phenomena of a different nature and they
manifest differently in the flow of speech, their temporal
characteristics show remarkable similarities in our speech
material.
The most frequent strategy for changing turns seems to be
a transition with a silent gap between individual turns.
Overlaps occured in our dialogues less often than reported in
[6], where they constituted around 40 % of all transitions. We
detected 30 % of overlaps; 22 % if back-channelling is also
included as a transition phenomenon.
Concerning the findings of [5] and [6], who point out that
the principle of minimizing gap and overlap postulated first by
[1] may not be the main cause governing transition duration,
our results show that although transitions without perceptible
gap (that is ±120 ms) do not constitute the majority of
transitions (only 18.5 %), the frequency of both gap transitions
and overlaps generally does increase as their duration
approaches zero.
If we compare the frequency of short transitions (without a
perceptible gap), longer transitions and longer overlaps with
the findings of [22: 511], our data are well in range of what the
author found for 12 different languages. In our data, no-gap,
no-overlap transitions constituted 18.5 % of all transitions,
longer gap transitions 57.1 %, and longer overlaps 24.3 %.
The author also noticed remarkable similarities in the ratio of
these categories within language families – but in his material,
Slavonic languages were not represented, so more research
would be needed to see whether this hypothesis is valid also
for them.
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Durational characteristics of pauses and their relation to
the turn-taking phenomena were also investigated. Gap
transitions were significantly shorter than breath pauses. This
may suggest that often the communication partner takes the
turn before the other finishes breathing in. Despite breath
pauses being physiologically conditioned, there also seem to
be some idiosyncrasy in their duration. One of our speakers
had a significantly longer duration of breath pauses and,
interestingly enough, a significantly shorter duration of silent
pauses at the same time. It is possible that this represents some
kind of unconscious compensation on the part of the speaker.
That the duration of pauses may be speaker-dependent and a
useful tool for speaker identification has already been pointed
out not only by forensic phoneticians (e.g. [11], [32]).
On the other hand, we could not replicate the findings of
[4], who observed a marked drop in the probability of
transition in pauses around 500 ms of length. We detected no
such change in transition probability; however, this probability
displayed remarkable and very stable inter-dialogue
differences (shown in Figure 2).
In our experimental design, the experimenter received
instructions concerning her conversational behaviour. The data
suggest that she indeed performed her role as an interviewer –
she uttered more turns and of shorter duration than the subjects
(around 58 % in each dialogue). Furthermore, she took turns
significantly less often by overlapping her communication
partner; and, if she did, the overlaps were significantly shorter.
The conspicuous similarity of experimenter’s turn
percentage in all dialogues could be attributed to the
experimental task. In future research we therefore plan to
compare it with the controlled interview, which is the other
conversational task from the VASST corpus, to see whether
the percentage of turns changes. It is also possible to be a
characteristics of the experimenter – again, we will examine
the same dialogue task performed by other experimenters to
verify this hypothesis.
Despite her consistencies mentioned above, the
experimenter shows notable changes in her behaviour
depending on the dialogue partner. This concerns mainly the
duration of overlaps and the duration and frequency of backchannels. The notion of accommodation or entrainment may
be evoked in this regard (see e.g. [7]), and these relationships
should be investigated further.
The VASST corpus of contemporary Czech with its
different speaking styles offers an excellent opportunity to
research conversation behaviour in contrast to other speaking
styles. In future studies the results will be verified on a larger
amount of speech data, and the scope of the research should be
enlarged to cover other prosodic phenomena in turn-taking, as
well as to discover further individual patterns of speakers’
behaviour.
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