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Turn-taking models



Turn-taking
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70% of speaker changes
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(Switchboard Corpus of 
American English)



A psycholinguistic puzzle

Planning and producing language takes time, e.g.:
ïpicture naming: 600 msLeveltet al. (1999)

ïsimple sentence (SVO) production: 1500 msGriffin & Bock (2000)

ÅPlanning starts in overlap with the current turn

ÅThe turn end should be estimated precisely
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Model 1
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!Ωǎ ǘǳǊƴ gap

.Ωǎ ǇǊƻŘǳŎǘƛƻƴ 
planning

Lexical prediction

1. Predict words up to end of turn
2. Estimate duration of these words
3. Launch planning to start speaking around 

estimated turn end

Sacks et al. (1974); De Ruiter, Mitterer & Enfield (2006)

Final cues are too late



Model 2
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!Ωǎ ǘǳǊƴ gap
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articulation

1. Early conceptual and linguistic planning 
2. Identification of turn-completion
3. Launch articulation
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e.g., Levinson & Torreira (2015)
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Turn-taking & 
non-prosodic effects



Model 1: Anticipation
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Lexical prediction

1. Predict words up to end of turn
2. Estimate duration of these words
3. Launch planning to start speaking around 

estimated turn end

Sacks et al. (1974); De Ruiter, Mitterer & Enfield (2006)

Final cues are too late



Magyari, Bastiaansen, De Ruiter, & Levinson (2014)

Turn-end anticipation (1)

Task: Listen to isolated conversational turns
Press a button exactly at the moment when the turn ends

De Ruiter, Mitterer, & Enfield (2006)

Predictable & Unpredictable turns
Lower beta (11-18.5Hz) power for predictable turns
from 1.8 s before button-press

=> Reflects early anticipation of turn end



Janssen, Wesselmeier, De Ruiter, & Mueller (2014)

Turn-end anticipation (2)

=> Reflects early anticipation of turn end

Readiness Potential (RP)
Åbutton-press
Åverbal response



Models
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articulation
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planning

Lexical prediction

Long-range anticipation appears possible
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(but what is it?)



Which character also 
ƪƴƻǿƴ ŀǎ ллт ΧΚ 

James Bond

Yes, that is correct!

EARLY:Which character, also called 007, appears in the famous movies?
LATE:Which character from the famous movies, is also called 007?

Response-planning

Bögels, Magyari, & Levinson (2015)



Alpha suppression

time(s)

( V˃)

-
Large positivity

localized in 
production areas

Hz

Which character, also called 007, appears in the famous movies?
Which character from the famous movies, is also called 007?

Response-planning

Absent/reduced in 
control study

=> Listeners start planning ASAP



Models
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Listeners start planning ASAP
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Turn-taking & 
Final prosodic cues



Are final cues too late?

.Ωǎ ǘǳǊƴ

!Ωǎ ǘǳǊƴ gap
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planning

Lexical prediction

De Ruiter, Mitterer & Enfield (2006)

Final cues are too late

How fast is reaction to turn-final cues? 



Methods

{ŀȅ ΨƧŀΩ ƛƴ ǊŜŀŎǘƛƻƴ ǘƻ ǎǘƛƳǳƭǳǎ ƻŦŦǎŜǘ !{!t

Materials (blocked presentation):
Speech-like repetitive stimulus (mamama...)

ïΨŦƭŀǘΩΥ ƴƻ ǇǊƻǎƻŘƛŎ ƳŀǊƪŜǊǎ

ïlengthening on last syllable

ïpitch change on last syllable

ïpitch change on penultimate syllable

ïmixed pitch block: less predictable

Torreira & Bögels (in preparation)



mixed

Results
0 200 400-200

flat

RT (ms)

lengthening

pitch last

pitch penultimate

Åflat: mode later than 
in conversation

Åprosodic cues lead to 
faster RTs

Åparticipants 
anticipate (even 
though asked to 
react)

Åmixed block: still 
anticipation (less)

mixed



Are final cues too late?

ÅProsodic cues do not seem to occur too late: they 
ǎŜŜƳ ǘƻ ŜƴŀōƭŜ ΨŀƴǘƛŎƛǇŀǘƛƻƴΩ ƻŦ ǘƘŜ ŜƴŘ

ÅΨ!ƴǘƛŎƛǇŀǘƛƻƴΩ ǎŜŜƳǎ ǘƻ ōŜ ŀ ŘŜŦŀǳƭǘ ǎǘǊŀǘŜƎȅ ƛŦ 
possible (even if asked to react)

ÅDistribution of turn transitions in conversation  
similar to prosodic conditions
ïIf content of turn is already planned; final prosodic 

cues could account for distribution in conversation

ÅA part of turn transitions in conversation could 
even be a reaction to silence



Final cues not too late
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articulation
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Prosodic cues enable 
ΨŀƴǘƛŎƛǇŀǘƛƻƴΩΥ ƴƻǘ ǘƻƻ ƭŀǘŜ
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Orientation to turn-ends? Breathing
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Inbreath: related to speech timing
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Conversational corpus with
Respitraceinductive plethysmography

Torreira, Bögels, & Levinson (2015)




