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Abstract 
The acoustic features of the speaker's voice are liable to change due to a number of 
factors, such as success of communication, social distance between the interlocutors 
etc., and conversational role. The paper aims to find out how pre-defined roles of 
leader and follower are manifested in the speakers' prosodic features depending on the 
task they perform: map task vs. card-matching game. In general, information giver 
tends to speak louder and with higher maximum F0; temporal changes between roles 
are speaker-dependent. The two types of tasks differ in the prosodic manifestations of 
conversational roles: in map task the roles of giver and follower differ much more 
consistently; in card games speakers rarely reveal prosodically well-defined roles. 

Keywords:  speech prosody, dialogue, role-switching, map task, speaker variability. 

Introduction 
Much of the research of dialogue speech uses collaborative tasks to initiate 
active involvement of both interlocutors into the conversation. Among the 
most popular tasks are various types of card games, and the popular map task, 
where one speaker needs to describe a route drawn on a map to his/her 
interlocutor. It is often the case with collaborative tasks that speakers play 
either the role of information giver (the one who describes something, 
interviews the other speaker etc.), or the role of information follower (the one 
who listens to a description, is interviewed etc.). It has been shown that 
conversation roles are indeed a source of intra-speaker variability. It has been 
shown that information givers have longer turn duration [Forsyth et al. 2007] 
and more speech disfluencies [Bull, Aylett, 1998]; pause duration at turn 
transitions is greater when the turn is passed from the giver to the follower 
[Branigan et al. 1999]; between roles there are differences in speech rate 
[Karpiński et al. 2014]. Including the parameter of role in the analysis enables 
the researcher to observe curious interactions between role and gender, to trace 
in more detail the strategies of speech entrainment. 

In this research we are estimating the influence of conversational roles on 
the speakers' prosodic features. As an example of a highly role-dependent 
collaborative task we take the classical map task. For comparison, we apply the 
same procedure to a card game which is presumably less role-dependent. 
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Material  
This research is based on the corpus of Russian dialogue speech SibLing 
[Kachkovskaia et al. 2020]. The basic set of speakers consists of 10 pairs of 
same-gender siblings aged 23 to 40, and each of them was recorded in five 
dialogue settings: with the other sibling, a close friend of the same gender and 
similar age, a stranger of the same gender and similar age, a stranger of the 
opposite gender and similar age, and a stranger of the same gender, greater age 
and higher job position (“boss”). In total, the corpus contains 90 dialogues. 

The card matching game was based on searching for similarities in two decks 
of ten whimsical pictures. The speakers took turns to describe their picture; 
thus, they were supposed to swap roles several times. In map task, the 
interlocutors were asked to guide each other through a set of schematic maps, 
changing the roles 4 times. The maps were not identical—some of the objects 
were swapped or replaced, for longer discussion. The recorded dialogues were 
segmented into subdialogues, each containing a discussion of a single route or 
card. In map tasks, speakers usually had clearly defined roles. In card games, 
roles could be distinguished well only at the beginning; then, the discussion 
became more like a free conversation and, as a result, more role-neutral. This is 
why for the card matching task we only analysed the first two card descriptions. 

Method 
For each turn in a recording, the following features were extracted: mean and 
maximum F0, mean and maximum loudness, speech tempo. We removed all the 
turns shorter than 1.2 s from the analysis, to avoid the noise in the data that 
could be brought by short or mistakenly detected turns. F0 was computed using 
REAPER software (https://github.com/google/REAPER); for loudness we 
implemented the formula described in GeMAPS [Eyben et al. 2016]. Speech 
tempo was computed in syllables per second based on orthographic 
transcriptions. Each hesitation was counted as 3 syllables.  

A series of Welch's two-tailed independent t-tests was run to analyze the 
significance of differences in feature values between different roles. H0 was 
stated as follows: there is no significant difference between the ways a person 
speaks as leader and as follower. For each speaker in each dialogue and for each 
task, t-tests were run to test this hypothesis for each of the prosodic features.  

Results  
Figure 1 illustrates the differences between role switching in card game and 
map task for maximum F0 and speech tempo. The data are grouped with 
respect to speaker’s gender and the interlocutor’s relationship to the speaker. 

Statistical analysis has shown that there are much more dialogues with 
significant difference between the roles within the map task than within the 
card game. Maximum F0 is typically higher in leaders than in followers; the 
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difference is statistically significant in 77 % cases in map tasks and only in 13 % 
cases in card games. Mean F0 is a weaker cue which hardly differs across roles 
at all. This is a reasonable finding, as speakers can easily change their maximum 
F0 but not the minimum; as a result, mean F0 has smaller variation. Speech 
tempo differs across roles more rarely than maximum F0: 36 % cases in map 
task and 8 % cases in card games. But more importantly, some participants 
spoke faster as leaders (in map tasks, 26 %), while some—slower (in map tasks, 
10 %). Loudness is generally higher in leaders than in followers. Maximum 
loudness shows significant differences across roles in 99 % cases in map tasks 
and 30 % cases in card games; mean loudness—in 91 % and 28 %, respectively. 

 
maximum F0, map task 

 
 

speech tempo, map task 

 

maximum F0, card game 

  
 

speech tempo, card game 

 
Figure 1.  Relative differences in prosodic features across conversational roles 
(follower, F, vs. leader, L) in map tasks and card games. Various colours refer 
to types of relationship between the speaker and his/her interlocutor. 
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Discussion 
When the collaborative task requires well-defined conversation roles, the 
interlocutors indeed speak differently according to whether they need to behave 
as leaders or followers. The card-matching game initiates a different type of 
speakers' behaviour: while in the map task the interlocutors play the “externally 
imposed” roles, in the card game they seem to behave more naturally. In the 
latter case there might still be some hierarchy, but this is probably due to the 
actual speaker's roles. In fact, determining the speakers' roles and hierarchy in a 
natural dialogue is not an easy task by itself, as relying on various types of 
questionnaires only provides subjective data. Knowing about the changes in 
acoustic features across roles could help the researchers solve this problem. 

Speakers’ behaviour in terms of expressing conversational roles might 
depend on the relationship between the interlocutors. This can be seen in 
Figure 1 for tempo in map task, where dialogues between siblings show 
opposite tendencies compared with other dialogues. A thorough analysis of all 
possible factors will be the next step of this research. 
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