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Abstract

In this study, pauses within speakers’ turns are described and analysed. Tentative
results show that different pauses within a speaker’s turn might differ in length.
Pause length variations over time in dialogues were investigated, and in 5 out of
6 dialogues, a statistically significant correlation was found between the speakers’
variations in pause length.

Introduction
Pauses are an essential part of human speech, and
they fill many different functions. We need pauses
to, for example, breath, plan what we are going to
say and negotiate turntaking. In their now clas-
sic article, Sacks et al. (1974) categorized pauses
in speech into pauses, gaps and lapses. They are
defined as follows: a pause is a silence that oc-
curs inside a speaker’s turn. This includes the si-
lence at a transition relevance place (TRP), when
a speaker has been nominated but has not begun to
speak. It also includes the silence at a TRP, when
a speaker has stopped, but then continues to speak
after the TRP. A gap is the silence that occurs at a
TRP when the first speaker has not nominated an-
other speaker, but another speaker self-nominates
and there is a turn change. A lapse is the silence at
a TRP, when the first speaker has stopped speak-
ing, has not nominated a new speaker, and does
not continue speaking. No other speaker takes the
turn. A lapse is in part defined by the perceived
length: thus, a lapse should be perceived as longer
than a gap and as a discontinuity in the flow of
conversation.

Heldner and Edlund (2010) provide an excel-
lent review of pause research to date. It is evident
in their review that researchers have used different
methods and definitions, which means that results
are difficult to compare. Even the definition of a
pause differs between studies: some argue that a
pause is that which a listener perceives as a pause,
whereas others base their pause identification on
the acoustic signal. This will undoubtedly lead to
discrepancies in results, as it has been shown that
perceived pauses do not necessarily coincide with
pauses identified acoustically (Zellner, 1994).

The majority of pauses and gaps are shorter
than 1000ms, and the most common gap length

is 200ms (Heldner and Edlund, 2010), but there
is a substantial amount of intra- and interspeaker
variability. Pauses, that is intervals where the
speaker is silent within her turn, can occur at dif-
ferent places in the turn, as described above. It
might therefore be useful to divide pauses into
sub-categories, as the context of the pause might
affect its length; when a speaker pauses within her
turn but not at a TRP, it is already clear that the
speaker will continue after the pause. This can
be compared to when a speaker pauses at a pos-
sible TRP: even when turn change does not take
place, the speakers still have to negotiate who is
going to speak after the pause. It is not unlikely
that this will lead to the pauses at possible TRP:s
being longer than the pauses that do not occur at
a possible TRP. The pauses that occur at the be-
ginning of a speaker’s turn when the speaker has
been nominated by a previous speaker should in
that case also be shorter than the pauses at possi-
ble TRP:s.

Pauses that occur within a speaker’s at a pos-
sible TRP will hereafter be referred to as pauses
between syntactic units, whereas pauses that oc-
cur within a speaker’s turn but not at a possible
TRP will be referred to as pauses within syn-
tactic units. A pause that exists at the begin-
ning of a speaker’s turn when she has been nom-
inated but has not yet begun to speak can be re-
ferred to as initial pause. However, that pause
type will not be further discussed in this paper. In
the present study the pauses within and between
syntactic units will be investigated and compared.
If there is evidence of a difference in length be-
tween these pause types, that information could
be used, in conjunction with other factors, in end-
of-utterance detection in dialogue systems.

Edlund et al. (2009) have proposed a method
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to investigate pause length variation in dialogues
over time. Their method might make it possible
to capture the dynamics of pause variation, and to
visualize how the speakers influence each other.
In this study I will apply the method proposed by
Edlund et al. to pauses within turns.

Method and material
Five persons, all female, were recorded while
speaking in pairs. Altogether, 6 dialogues were
recorded, each lasting approximately 10 minutes.
The subjects received a question to discuss but
were informed that they were allowed to stray
from the subject. The subjects will be referred
to as a, b, c, d & e and the dialogues as D1-D6.
The speakers were paired as follows:

• dialogue 1 (D1): speakers a + e

• dialogue 2 (D2): speakers d + b

• dialogue 3 (D3): speakers a + c

• dialogue 4 (D4): speakers d + e

• dialogue 5 (D5): speakers a + b

• dialogue 6 (D6): speakers d + c

The dialogues were transcribed ortographi-
cally in Praat, and pauses and gaps were identi-
fied manually based on the acoustic signal. No
cut-off time for pause length was set. This is of-
ten done to exclude occlusion intervals, but they
were instead excluded manually. The pauses were
categorized into the three different categories de-
scribed in the previous section: pauses within
syntactic units, pauses between syntactic units
and initial pauses.This coding schedule has not
yet been tested for inter-rater-reliability tested,
but this is planned in relation with future studies.

When pause length variation over time was
analyzed, a moving, Gaussian-shaped window of
9 data points was used. The Gaussian shape of
the window gives more weight to the central val-
ues in the window, and provides a smoother curve.
Using interpolated curves, average pause lengths
were calculated for both speakers in each dia-
logue; the pause lengths were measured at the
data points of one speaker.

Results
Comparison between pause types
For each speaker, all pauses within and between
syntactic units were identified. Pauses for each
speaker were pooled across dialogues. The pause

lengths were logarithmized (as pauses are not nor-
mally distributed) and mean values were calcu-
lated. This data is presented in table 1.

Table 1: Mean pause lengths and number of
pauses per speaker

Speaker Within units Between units
a 0.41 (124) 0.65 (150)
b 0.58 (66) 0.70 (63)
c 0.49 (126) 0.38 (66)
d 0.47 (209) 0.47 (100)
e 0.40 (51) 0.55 (85)

For speakers a, b and e, pauses between syn-
tactic units are on average longer than pauses
within syntactic units. For speaker c, the opposite
is true: the mean of pauses within syntactic units
is 0.49 seconds, compared to 0.38 which is the
mean of the pauses between syntactic units. The
mean pause lengths of speaker d were the same
both within and between syntactic units.

Pause length variation over time
Figures 1-6 show how the speakers’ median pause
lengths vary over time in each dialogue. The
curves do not always cover the same amount of
time: for example it can be seen in figure 2 that
speaker d’s curve continues for some time after
speaker b’s curve has ended. This is caused by
the fact that speaker b did not make any intra-turn
pauses after a certain time in the dialogue.

The pause lengths in each dialogue were
correlated between speakers, using Pearson’s
product-moment correlation coefficient (Pear-
son’s r). It is important to note that it is not the
actual pause durations that are compared, but how
they vary over the course of the dialogue. If there
is a positive correlation, pause lengths tend to be
higher and lower than average respectively at the
same time for both speakers. On the other hand, if
there is a negative correlation, pause lengths tend
to longer than average for one speaker when they
are shorter than average in the other speaker. This
means that there can be a negative or positive cor-
relation even if average pause times differ. An
overview of the correlations is given in table 2.

In 1 the pause length variations of speaker a
and e are presented. A significant positive correla-
tion (p=0.01) between the speakers’ pause length
variations was found in this dialogue.

Figure 2 shows speakers b and d. In this dia-
logue there was a significant negative correlation
(p=0.01) between the speakers’ pause length vari-
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Figure 1: Dialogue 1

Figure 2: Dialogue 2

ations. This is the only negative correlation be-
tween pause length variations found in the study.

Figure 3: Dialogue 3

Speakers a and c took part in dialogue 3,
which is presented in figure 3. A significant pos-
itive correlation (p=0.05) between the speakers’
pause length variations was found.

Figure 4: Dialogue 4

The pause length variations of speakers d and
e is visible in figure 4. In this dialogue there was a
significant positive correlation (p=0.01) between
the variations in speakers’ pause lengths.

Figure 5: Dialogue 5

In dialogue 5, which can be seen in figure 5
speakers a and b participated. No significant cor-
relation between their pause length variations in
was found.

Finally, the pause length variations of speak-
ers d and c are shown in 6. In this dialogue,
dialogue 6, a positive correlation (p=0.05) was
found.
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Figure 6: Dialogue 6

Table 2: Correlations between pause length vari-
ations in D1-D6

Pearson’s r
D1 .621**
D2 -.635**
D3 .327*
D4 .391**
D5 -.175 p=.132
D6 .405**
*Correlation is significant at the .05 level
**Correlation is significant at the .01 level

Summary and discussion
In the introduction, three subcategories of pauses
were proposed, of which two are investigated in
this study. The hypothesis is that pauses that oc-
cur between syntactic units (at a possible TRP)
should be longer than pauses that occur within
syntactic units. The reason for this would be that
pauses that occur at a possible TRP include turn
taking negotiation. Out of the five speakers inves-
tigated in this study, three present longer pauses
on average between syntactic units compared than
within syntactic units, which is in line with the hy-
pothesis. However, one speaker showed no such
difference, and one speaker made longer pauses
within syntactic units. This suggests that the sub-
categorization of pauses may be useful, but more
data is needed to back up this hypothesis.

When looking at the data presented in table 1,
it is clear that average pause times vary markedly
between speakers; for example, speaker e’s mean
value for longer pauses is shorter than speaker b’s
mean value for shorter pauses. This means that
when using pause length data in for example end-

of-utterance detection, a baseline for the speaker’s
pause lengths should be established, and subse-
quent pauses compared to this, rather than com-
pared to a ’one-size-fits-all’ general pause length
value.

The method proposed by Edlund et al. (2009)
was used in this study, but with some alter-
ations. Instead of a rectangular moving window
a Gaussian-shaped window was used, and fewer
data points (9 in this study compared to 20). A
Gaussian-shaped window did provide a efficient
smoothing of the curve, but it is possible that a
window that places more weight on the most re-
cent pause would yield even better results. Re-
garding the number of data points, future research
should investigate whether there is an optimal
number of data points. That number could quite
possibly depend on the length of the dialogue and
the number of pauses identified.

Another distinct difference is that Edlund et
al. used automatic pause identification, whereas
in this study pauses where identified manually.
Automatic pause identification has the advantage
that a large amount of data can be used, while
manual pause identification does not necessitate
excluding pauses shorter than a certain length
to not include occlusion intervals in stop conso-
nants. In the future, the results of automatic and
manual identification of pauses should be com-
pared to see if, and then how, they differ.

When comparing pause length variations for
speakers in dialogues, significant correlations
were found in five out of six dialogues. This pro-
vides further evidence that the method outlined
by Edlund et al. (2009) is an effective way of cap-
turing how speakers are influenced by each other
when it comes to pause length variation. With
more data and more in-depth analysis, the results
yielded by this method could be used to model
pause behavior in dialogue systems.
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