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Abstract

In everyday conversations, speakers tend to adapt their voices in
order to fit the communication situation. One of the factors that
seems to influence speech variability is the interlocutor factor:
it has been shown that some linguistic features of our speech
are dependent on who we are talking to. In our previous work,
we observed interlocutor-related changes in speech tempo and
frequency of non-speech events. In this research, we are pre-
senting data on interlocutor-induced variability in within-turn
pausing strategies, involving frequency of silent intervals, filled
pauses and prosodic boundaries, as well as overall percentage
of time taken by silent intervals in speech. The results were ob-
tained using the large annotated speech corpus SibLing where
each of the 20 core speakers participated in 5 dialogue settings:
with a sibling, a friend, 2 strangers (a male and a female), and a
person of elder age whose job requires leadership skills.

Index Terms: pause, intra-speaker variability, prosodic phras-
ing, dialogue speech

1. Introduction

In natural communication, speech flow is often interrupted by
relatively short breaks that are called pauses. It is known
that pausing strategies are variable across speakers, speaking
styles, and types of speech [1, 2, 3]; pausing is also language-
dependent [4, 5]. This research is aimed at investigating another
source of variability in dyadic conversations—the interlocutor
factor. That is, we assume, that a speaker’s pausing strategy
may change depending on who he/she is talking to.

The idea of interlocutor-induced variability in speech roots
in the research area of communication accommodation, also
termed, among other, “speech entrainment” and “convergence”.
It is assumed that in a dialogue the interlocutors may ‘“attune”
to each other in a number of features, from gestures and body
movements to using similar syntax [6] or lexemes [7], and be-
coming more similar in the acoustic features: speech tempo,
intensity, and fundamental frequency [8, 9]. It is not neces-
sary, though, that in each conversation each pair would entrain,
or that it would happen in a particular way. The way entrain-
ment works depends on a number of social and situational fac-
tors. There is influence of the type of activity that speakers do
(e.g. free conversation vs. collaborative task), speakers’ gender
(female-female vs. male-male vs. mixed gender pairs), conver-
sational roles (e.g. interviewer vs. interviewee) and other [10].

Given that speech entrainment is socially and situationally
dependent, it seems reasonable to infer that some of the within-
speaker variation in speech is explained by the relationship be-
tween the interlocutors. And if the underlying mechanisms are
indeed socially-related, this variation must be observed system-
atically across speakers from the same social group. This idea is
in the centre of the presented research. The main hypothesis is
therefore as follows: “There is systematic within-speaker vari-
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ation in pausing strategies caused by the interlocutor factor”.

In order to talk about pausing strategies, we need to elab-
orate on the notion of a pause. In natural speech, the speech
flow is divided into meaningful chunks between which listeners
perceive some breaks (interruptions). Sometimes, such breaks
are filled with silence, and these are relatively transparent exam-
ples of pauses. In practice, however, such breaks are often filled
with something else—a filler (e.g. “uhm”), sounds of breathing,
clicks, and other non-speech noises. In fact, the way pauses are
filled (or not filled) is also variable, and it is therefore a part of
pausing strategy.

All the above-mentioned cases have a common feature:
they are all measurable in terms of duration, independent of
what the filler is. Sometimes, though, a prosodic break is per-
ceived, but there is no measurable “pause” in the speech signal;
in such cases the boundary is marked by other cues—mostly,
melodic and temporal (lengthening of final segments). Usually,
such breaks are not treated as pauses, as there is no actual pause.
In this research, however, we are looking at prosodic breaks as
part of pausing strategy, because they are very similar to pauses
in terms of function, even though manifested by zero duration.

In addition, it is worth noting that measurable pauses do not
always occur at boundaries of meaningful chunks; sometimes,
especially in unprepared speech, a silent interval or a filler may
be produced as a result of poor speech planning, providing the
speaker more time to put their ideas into words. This is also a
part of pausing strategy, as it indicates how much control the
speaker has in the conversational situation, and, therefore, sub-
ject to variation.

Below, we will present our analysis of within-speaker vari-
ation in terms of components of pausing mentioned above. At
this stage, only within-turn pauses will be analysed (although
strategies of turn-taking could obviously contribute to the over-
all picture). In order to test our hypothesis, we are using the
SibLing speech corpus, where each of the 20 speakers were
recorded in controlled settings so that he/she participated in 5
dialogues with different interlocutors of varying “social dis-
tance”. This corpus is thus a unique resource for research of
within-speaker variation.

At the present moment, there are not many publications
that addressed variability due to the factor of social distance,
mainly because it is hard to collect speech material that would
cover this aspect. Still, there are some publications that com-
pared two degrees of familiarity: familiar vs. unfamiliar [11],
strangers vs. friends [12], strangers vs. spouses [13]. There
are differences in the amount of disfluencies (lower in unfamil-
iar pairs); the degree of speech entrainment (higher in friends
than strangers, and even higher in couples); the frequency of
turn overlaps (lower in married couples). Previous publica-
tions based on the SibLing corpus have reported on interlocutor-
induced differences in speech tempo, disfluencies, frequency of
filled pauses, and laughter (for more detail, see Section 4).
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2. Material

This research is based on the corpus of Russian dialogue speech
SibLing [14]. This large corpus was designed for research on
communication accommodation (entrainment) in speech, with
particular focus on variability in the social distance between the
interlocutors.

The Sibling is composed of 90 dialogues that are organized
in the following way. The basic set of speakers are 10 pairs of
same-gender siblings aged 23 to 40 (10 male speakers and 10
female). Each of the speakers from the basic set was recorded in
five dialogue settings: (1) with a sibling, (2) with a close friend
of the same gender and similar age, (3) with a stranger of the
same gender and similar age, (4) with a stranger of the oppo-
site gender and similar age, and (5) with a stranger of the same
gender and greater age whose job requires leadership skills. To
enable this setup, more speakers were involved as interlocutors;
their age ranged between 20 and 70.

As a result, this corpus enables to compare the same
speaker’s features in dialogues with different social distance be-
tween the interlocutors. The social distance factor is composed
of the degree of familiarity (siblings-friends-unfamiliar), gen-
der (in dialogues with strangers, male vs. female interlocutor of
similar age), and social hierarchy (in dialogues with strangers,
same vs. elder age, with potential influence of job position).

The conversations were organized in the form of collabo-
rative tasks: first, a card-matching game, and then the classical
map task. The card-matching game consisted in searching for
similar items in two decks of ten whimsical cards. After find-
ing a suitable pair of cards, the interlocutors were instructed to
switch roles. The game was limited in time by approx. 12 min-
utes. In the map task, the speakers were required to guide each
other through a set of 4 schematic maps, switching roles after
each map. The task took 15 to 60 minutes to complete.

The corpus contains orthographic, phonetic and, partly, ex-
pert prosodic annotation; it is segmented into inter-pausal units,
turns and conversational roles (leader vs. follower). Within the
orthographic tier, the annotators manually registered all non-
speech events (hesitations, false-starts, within-word interrup-
tions) and marked lexical stress. Prosodic annotation is only
provided with the card game recordings, and includes segmen-
tation into intonational phrases, determining the nucleus place-
ment and its melodic type (see [14]). Subsequent alignment of
the annotation with speech signal was performed automatically.

3. Method

Based on the corpus annotation, the following features were cal-
culated automatically.

Within-turn silent intervals (SI): frequency and average du-
ration (median) of silent intervals occurring within each turn of
a given speaker in a given dialogue; also, the percentage of time
taken by silent intervals within all speaker’s turns. SI detection
was performed automatically with the threshold of 200 ms. To
avoid bias caused by turns without internal pauses, we excluded
the latter from the analysis.

Prosodic breaks: frequency of intonational-phrase (IP)
boundaries (per minute), average IP duration. The calculations
are based on prosodic annotation provided with the corpus, and
as a result, were obtained for the card-matching game only.

The ratio between the number of silent pauses and the total
number of IP boundaries (SI to IP ratio): approx. how many
IP boundaries are marked by silent intervals. (Similar to the
previous feature, it is based on prosodic annotation and, there-
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fore, was calculated for the card-matching game only.) In read
speech, the values of this parameter are about 60 % [15]. In
unprepared speech, this ratio has high variation (in [15], 39 to
90 %; in [3], similar variation is observed for the percentage
of clause endings marked by pauses), which leads us to assume
that the interlocutor factor may also manifest itself in this pa-
rameter. High values of this ratio, in general, occur in non-fluent
speech with significant self-interruptions.

Filled pauses: frequency of pauses filled with vowel-like
segments. Filled pauses are typical for unprepared speech and
are related to speech planning. Their frequency is variable, and
may reach the value of approx. 0.3 filled pauses per second [15].

Statistical analysis was performed in R using rstatix[16].
Repeated measures ANOVA was run using “anova-test” and in-
cluded within-subject factors of social distance (5 categories),
conversational role (Leader vs. Follower) and type of task (card
game vs. map task), and a between-subject factor of speaker’s
gender (f vs. m). Extreme outliers were detected using “iden-
tify_outliers” and removed from the analysis. Post-hoc pairwise
t-testing was performed with “pairwise_t_test”, and the Bonfer-
roni adjustment method was used.

In tables and figures, we will be using simplified terms for
the 5 dialogue settings reflecting:

* sibling: with a same-gender sibling;
* friend: with a same-gender friend of similar age;

e strangerl: with a stranger of the same gender and similar
age;

stranger2: with a stranger of the opposite gender and
similar age;

¢ boss: with a stranger of the same gender and greater age
whose job requires leadership skills.

4. Results and discussion
4.1. Average duration of silent intervals

Median silent interval duration did not reveal any influence of
the factor of social distance (F'(4,28) = 1.65, p = 0.19,
175 = 0.05). The only factor that significantly influenced the SI
median value was the type of task (F'(1,7) = 5.74, p = 0.048,
77?; = 0.09), with greater values for the card game: 0.616 sec-
onds (SD=0.143) vs. 0.519 (SD=0.133). It probably means
that in the card game, the participants needed more time to
look through their pictures and decide which objects to discuss,
while in the map task the items were easier to find as there were
less of them and they were located along the route.

From previous research using the same data [17] we know
that speech tempo, measured in syllables per second and ex-
cluding pauses (articulation rate), is slightly higher in map task
compared with card game. Given this information, shorter silent
intervals in map task are another indicator of slower tempo.

4.2. Percentage of time taken by silent intervals

The percentage of time taken by silent intervals, again, did not
reveal any statistically significant influence of the factor of so-
cial distance (£'(2.08,20.75) = 2.49, p = 0.11, 57 = 0.06).
The average values were as follows: sibling 20.2 % (SD=7.3);
friend 21.9 % (SD=7.9); stranger1 21.5 % (SD=5.5); stranger2
24.3 % (SD=8.3); boss 22.4 % (SD=8.6). In general, we
might be observing a tendency of slightly higher values with
the growth of social distance.

Among other factors, the type of task had borderline statis-
tical significance (F'(1,10) = 4.8, p = 0.053, 773 = 0.04); in
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Figure 1: The ratio between the number of silent intervals (SI)
and the number of IP boundaries grouped in accordance with
the speaker’s role (leader vs. follower), speaker’s gender and
the interlocutor

addition, we observed interaction between the factors of task
and role, as well as between role, task, and social distance.
On average, card game had slightly more silence in it: 23.9 %
(SD=8.4), compared with 20.3 % (SD=6.4) for map task.

4.3. Frequency of silent intervals

The number of silent intervals (SI) per 1 second of speech in-
cluding pauses did not reveal statistically significant influence
of social distance (F'(4,44) = 1.36, p = 0.26, ;. = 0.02).
The average values were: sibling 0.276 (SD=0.067); friend
0.289 (SD=0.057); stranger1 0.3 (SD=0.053); stranger2 0.309
(SD=0.061); boss 0.302 (SD=0.075). The general trend is as
follows: in dialogues with unfamiliar people, speakers tend to
insert silent intervals slightly more frequently.

Our analysis has revealed some influence of conversational
role (F(1,11) = 6.23, p = 0.03, n2 = 0.03) as well as the
interaction of role and task. In card game, leaders tend to insert
SIs more frequently: compare mean values 0.323 (SD=0.063)
and 0.263 (SD=0.058). In map task, the situation is reversed:
0.286 (SD=0.046) vs. 0.309 (SD=0.07).

4.4. Silent intervals to IP boundaries ratio

The ratio between the number of silent intervals and the num-
ber of intonational-phrase (IP) boundaries shows variation due
to the factor of social distance (F'(2.5,42.42) = 5.77, p =
0.004, n§ = 0.14). Another statistically significant factor was
speaker’s role (F'(1,17) = 19.46, p < 0.001, ; = 0.06).
The factor of speaker’s gender was not statistically significant
(F(1,17) = 0.005, p = 0.9, 2 = 0.0001), and the effect of
task type could not be measured as this parameter could only be
calculated for the card game. No significant interactions were
observed. The distribution of the data is presented in Figure 1.

Table 1 provides average values of the SI to IP ratio across
social distance situations. Pairwise comparison enabled us
to reveal more detailed systematic variation: dialogues with
the “boss” differed from each of the other dialogue settings.
Statistically significant differences were observed in the set-
tings “boss vs. sibling” (difference of means —0.189, p
0.002, CI[—0.283,—0.095]), “boss vs. friend” (difference
of means —0.185, p < 0.001, CI[—0.278,—0.108]), "boss
vs. strangerl” (difference of means —0.132, p = 0.008,
CI[—0.205,—0.059]), "boss vs. stranger2” (difference of
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Figure 2: Mean duration of intonational phrase (in seconds)
grouped in accordance with the speaker’s role (leader vs. fol-
lower), speaker’s gender and the interlocutor

Table 1: Ratio between the number of silent intervals and the
number of IP boundaries depending on the interlocutor

Mean SD
sibling 0.536  0.208
friend 0.54 0.164
strangerl  0.593  0.179
stranger2  0.613  0.138
boss 0.725 0.229

means —0.112, p = 0.037, CI[—0.199, —0.042)).

We may conclude that the conversational setting with an
unfamiliar person of greater age whose job requires leadership
skills this parameter is higher than in other settings. This means
that speakers either mark more IP boundaries with silence, or
use more silent breaks within IPs; that is, they either speak more
distinctly in terms of pausing, or, on the opposite, less fluently.

In our previous work [17], we already addressed the ques-
tion of fluency using the same material. We calculated the fre-
quency of false-starts (e.g. “to- tomorrow” or “to- yesterday”)
and word splits (e.g. “to [break] morrow”), i.e. those disfluen-
cies that cause IP-internal silent intervals. The factor of social
distance had borderline significance (p=0.056), but, more im-
portantly, the most disfluencies were observed in conversations
with a friend, while the least—with unfamiliar interlocutors, in-
cluding “boss”. For this research, it means that higher SI to IP
ratio in the “boss” setting could not be explained by more dis-
fluencies, but, on the opposite: speaking with a “boss”, one uses
more distinct phrasing (along with less disfluencies).

The general trend for this parameter is that it gets higher
with the growth of social distance (see Table 1). The lowest
amount of silences at IP boundaries is observed in the sibling-
to-sibling and sibling-to-friend settings, which are most com-
fortable in terms of mutual understanding.

4.5. Mean IP duration

The average (mean) duration of an intonational phrase (IP) re-
veals systematic variation due to the factor of social distance
(F(4,64) = 10.79, p < 0.0001, 52 = 0.2) and some in-
fluence of conversational role (F'(1,16) = 4.88, p = 0.042,
775 = 0.02, with followers having slightly greater values); the
factor of gender did not reveal statistical significance, and the
effect of task could not be measured as this parameter could



only be calculated for the card game.

The influence of social distance was observed mainly be-
cause of the outstanding difference for the “boss” setting, which
can be seen clearly in Figure 2. The average values were
as follows: sibling 1.12 (SD=0.22); friend 1.16 (SD=0.2);
stranger]l 1.25 (SD=0.25); stranger2 1.18 (SD=0.18); boss 1.43
(SD=0.32). Pairwise comparisons have shown statistically sig-
nificant differences in the settings “boss vs. sibling” (differ-
ence of means —0.31, p < 0.0001, CI[—0.392,—0.185]),
”boss vs. friend” (difference of means —0.27, p < 0.0001,
CI[—0.366,—0.175]), “boss vs. strangerl” (difference of
means —0.18, p = 0.001, CI[—0.253,—0.0895]), “boss
vs. stranger2” (difference of means —0.25, p < 0.0001,
C1I[—0.324,—0.167]). In addition, there was significant dif-
ference for the settings “’sibling vs. strangerl”: in dialogues
with a sibling, one uses shorter IPs than with an unfamiliar per-
son of the same age and gender (difference of means —0.13,
p = 0.025, CI[—0.181, —0.042)).

In general, there is a slight tendency for longer IP mean
with the growth of social distance (see Figure 2). When the
distance is the greatest (unfamiliar person, age difference and,
potentially, hierarchy caused by job position of the “boss”), the
IP duration reaches significantly higher values.

4.6. Frequency of filled pauses

Figure 3 presents the frequency of filled pauses for the conver-
sational role of Leader (for the other role, there were not enough
data). Only the factor of social distance was statistically signif-
icant (F'(4,44) = 3.32, p = 0.019, n2 = 0.09). The aver-
age values were as follows: sibling 0.094 (SD=0.054); friend
0.117 (SD=0.064); strangerl 0.112 (SD=0.061); stranger2
0.125 (SD=0.058); boss 0.144 (SD=0.069). Pairwise com-
parisons revealed difference between the “boss” setting and
two other settings: “sibling” (difference of means —0.05,
p = 0.0002, CI[—0.066, —0.027]) and “friend” (difference of
means —0.028, p = 0.027, CI[—0.048, —0.011]).

As we can see in Figure 3, there is a general trend for this
parameter to get higher along with social distance. Thus, there
is a possibility that greater social distance may cause speakers to
fill more of their pauses with vowel-like segments. Since filled
pauses are often associated with hesitations, this might mean
that in settings with strangers, especially the “bossy” ones,
speakers feel uncomfortable and, as a result, speech planning
requires more time. On the other hand, higher number of fillers
could be a consequence of using longer intonational phrases (as
seen in Figure2). It is worth noting, though, that this parame-
ter only reflects vowel-like fillers, but completely dismisses e.g.
the lexicalized ones (e.g. ”well”), that are quite frequent in this
corpus.

5. Conclusions

This research has enabled us to reveal some systematic variation
in the way the interlocutor factor influences the use of pauses in
speech. With the growth of social distance between the inter-
locutors, we observe a slight increase in the frequency of silent
intervals and the percentage of time taken by silent intervals.
Often, the lowest values are observed in dialogues between sib-
lings and friends, and the highest - in dialogues with strangers of
the same gender and greater age whose job requires leadership
skills (bosses”).

More statistically reliable data were obtained for those fea-
tures that are related to division into intonational phrases. With
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Figure 3: Frequency of filled pauses (per second) grouped in
accordance with the type of collaborative task (card game vs.
map task), speaker’s gender and the interlocutor

the growth of social distance, we observe an increase in average
IP duration and the ratio between the number of silent intervals
and IP boundaries. The percentage of filled pauses with vowel-
like fillers shows the same tendencies. At the same time, self-
repairs and interrupted words are less frequent in dialogues with
strangers. This means that (1) the pausing strategy for closely-
related interlocutors is to use more IP-internal pauses, but less
silent intervals at IP boundaries, shorter IPs and slightly less
silent intervals; in addition, more laughter is used in such con-
versations [17]. On the other hand, (2) the pausing strategy for
dialogues with stranger is of the opposite nature. (3) The paus-
ing strategy for dialogues with bosses is an intensified variant
of the latter one.

The use of less word interruptions, more pauses, longer IPs
and marking more IP boundaries with silent intervals—these are
all features of more careful, elaborate speech. The higher num-
ber of filled pauses, though, is indicative of disfluency. It may be
the case that the social situation of collaborating with a stranger
requires speaking slowly and carefully, but, if the speaker needs
more time for planning, a filled pause is a perfectly appropriate
instrument.

In casual conversations, other instruments are used for plan-
ning, such as word interruptions and shorter IP duration. It is
also possible that in dialogues with closer people, speech plan-
ning goes easier, as the interlocutors feel more comfortable.

As already mentioned, settings with "bosses” stand apart
from other dialogues with strangers. The other two settings—
dialogues with unfamiliar people of the same vs. opposite gen-
der (but similar age)—never differ from each other significantly.
However, as we can see in Figures 1 and 2, it is sometimes
the case that the values are slightly greater in same-gender di-
alogues. This is the opposite of what was expected, as mixed
gender pairs have greater social distance (unfamiliarity + gen-
der difference). But it is possible that in mixed-gender conver-
sations, other social and situational factors may interfere, such
as e.g. likability.

In a similar way, dialogues between friends sometimes re-
veal slightly greater values than dialogues between siblings, vi-
olating the general trend. Initially, we assumed that sibling-
to-sibling conversations represent a case of the smallest social
distance. But in fact, we do not choose our siblings, but we
do choose our friends; between siblings, there is often competi-
tion that may increase the social distance. This could mean that
friend-to-friend relationship is actually the closest.
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