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Abstract 
Turn transition is often predictable, as 
evidenced by the relative ease with 
which speakers follow one another 
without large silences between turns. 
The current study investigates prosodic 
turn-taking cues in perception in Swe-
dish and English. While Swedish listen-
ers prefer duration as a cue for turn 
transition, English listeners prefer pitch 
cues. This difference between lan-
guages may be due to the relatively 
heavier meaning-bearing role for pitch 
in Swedish. 

Introduction 
The apparent ease with which transition 
from one speaker to another occurs in 
conversation has been widely acknowl-
edged ever since Sacks, Schegloff & 
Jefferson’s (1974) seminal paper, alt-
hough some more recent work has indi-
cated that these transitions are not as 
smooth as those authors originally pro-
posed. Heldner & Edlund (2010) found 
a large degree of variation in timing of 
the onsets of new speakers’ turns, with 
the greatest number of turn transitions 
across three corpora having a “just-
noticeable” silence with a duration of 
around 200ms. Heldner (2011) showed 
further that overlaps and gaps at turn 
transitions must be at least 120ms long 
in order to be perceptible to listeners as 
overlaps or gaps. Heldner & Edlund 
(2010) indicate that in their data, at 
least 41% of cases had a long enough 
gap that the next speaker could poten-
tially use phonetic information from 
even the very end of the prior turn as a 
cue to turn transition. 

Prosodic turn transition cues 
In English, intonational patterns at pro-
sodic boundaries have been associated 
with cuing turn hold or transition. Lo-
cal, Kelly & Wells (1986) note that 
high pitch rises or low falls generally 
occur at speaker transition in Tyneside 
English, alongside other phonetic fea-
tures such as slowing and vowel cen-
tralization. This intonational finding has 
recently been replicated by Gravano & 
Hirschberg (2009, 2011) in a corpus of 
American English. Ford, Fox & 
Thompson (1996) and Schegloff (1998) 
also point out that intonation can influ-
ence whether complete syntactic struc-
tures are interpreted as turn ends in 
English conversation, countering argu-
ments from e.g. de Ruiter et al. (2006) 
that intonation does not play a role in 
the predictability of turn ends. 

The case of prosodic cues at turn 
boundaries in Swedish appears to be 
somewhat more complicated. Hjalmars-
son (2011) found that Swedish listeners 
associated “flat” intonation with turn-
holding, while “falling” intonation was 
associated with turn-yielding. This is 
consistent with findings by Edlund & 
Heldner (2005), who also found that 
rising intonation patterns were not con-
sistently associated with either turn-
holding or turn-yielding. Although 
Hjalmarsson (2011) did not find that 
listeners made consistent predictions of 
turn-transition on the basis of final 
lengthening, Hjalmarsson & Laskowski 
(2011) showed that including final 
lengthening in an automatic model im-
proved prediction of speaker change at 
pauses, with increased final lengthening 
before the pause being associated with 
turn hold. 
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Perception experiments 
A set of perception experiments were 
conducted in which listeners in either 
Swedish or English made judgments 
about prosodic features related to turn 
transition. 

Methodology 
Spoken sentences were taken from cor-
pora of conversational Swedish (DEAL 
corpus, Hjalmarsson et al., 2007) and 
British English (unpublished corpus, 
Cambridge University). The conversa-
tional turns used for the experiment 
were chosen on the basis of several 
criteria. First, they were syntactically 
complete, but with a declarative sen-
tence form (i.e. not interrogative or im-
perative). This meant that the turns 
were syntactically/semantically ambig-
uous as to turn transition. The final 
word of each turn was a content word, 
with stress on the penultimate or ante-
penultimate syllable. In the Swedish 
turns, the final word was focally ac-
cented (i.e. an additional high pitch 
peak followed the word-accent LH 
tones; cf. Bruce, 1998; Gårding 1989). 
In the English turns, the final word was 
pitch-accented, always with an H* tone. 
The pitch contours in all turns in both 
languages ended with a final fall to low 
(i.e. L%). There were four base turns 
each for the Swedish and the English 
experiments. 

Resynthesis of turn prosody 
Modifications of duration and pitch 
characteristics of the turns were carried 
out using PSOLA resynthesis in Praat 
(Boersma & Weenink, 2013). The final 
unstressed syllable(s) of each turn had 
their duration modified, so that seg-
ments in the final rhyme had a duration 
of either 0.1 sec (Short condition) or 
0.15 sec (Long condition).  

The pitch contours of the turns 
were then modified in two ways, illus-
trated in Figure 1. First, the height of 
the final pitch peak (i.e. the focus tone 
peak in Swedish and the pitch accent 
peak in English) was modified to a lev-
el of either 3, 5, or (in Long stimuli) 8 

semitones (st) above the speaker’s base-
line pitch. These modifications will be 
referred to hereafter as the Peak modifi-
cations.  

For each peak height, a set of modi-
fications of the final pitch fall were 
made, with the fall ending at the speak-
er’s baseline, or else 2, 4, or 6 st above 
the speaker’s baseline. In all cases the 
basic shape of a pitch fall was retained, 
so items with Peak height 3 st only had 
falls to baseline and 2 st above the base-
line, while items with Peak height 8st 
had falls to 0, 2, 4, and 6 st. The modi-
fications of the ends of the pitch con-
tours will be referred to hereafter as the 
Truncation modifications. A schematic 
of the pitch manipulations is given in 
Figure 1. 

After the resynthesis of the turns 
was completed, five native speakers of 
Swedish and four native speakers of 
English gave naturalness ratings for 
each of the stimuli. Stimuli which did 
not attain a majority rating as reasona-
bly natural were not included in the 
final experiment. 50 of the 56 original 
Swedish stimuli remained, while 55 of 
the 56 English stimuli were rated as 
acceptable. This allowed for 101 usable 
pairs in the Swedish stimuli. The Eng-
lish stimuli used were matched to the 
Swedish stimuli, with sentences paired 
on the basis of highest average accepta-
bility. 

Figure 1. Schematic of pitch manipulations 
made in the experiment stimuli. Left: Peak 
variations. Right: Trunc variations (for a 
stimulus with Peak height 5st).  

Experiment procedure 
In each trial, participants heard two 
versions of one of the base sentences. 
The two versions differed in one, two, 
or all three of the prosodic manipula-
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tions described earlier. Half of the par-
ticipants were asked to choose which 
version of the sentence the speaker 
would say if s/he had more to say and 
was going to continue speaking (Hold 
condition), and the other half to choose 
which version the speaker would say if 
s/he was done speaking and ready for 
someone else to talk (Change condi-
tion). Participants had the option to re-
listen to the pairs, but most did not do 
so after the first few trials. Participants 
also reported for each response whether 
they were relatively sure or relatively 
unsure about their selection. 

Thirty-two native speakers of Swe-
dish, all resident in the Stockholm area, 
participated in the Swedish version of 
the experiment. Twenty-four native 
speakers of British English, all resident 
in Cambridge, UK, participated in the 
English version of the experiment.  

Results 
Swedish 

Figure 2. Length of chosen stimuli in 
Change (C) and Hold (H) conditions for 
Swedish listeners. (χ2(1, N=1978)= 
63.6423, p<0.001). 

 
The Swedish listeners preferred to use 
duration cues when they were available. 
In turns where there was a difference in 
the Length condition between the two 
stimuli, listeners in the Hold condition 
preferred the Long stimuli, while listen-

ers in the Change condition preferred 
the Short stimuli, as shown in Figure 2. 

When there was no duration differ-
ence between the two stimuli presented, 
the Swedish listeners tended to prefer 
stimuli with high Peak values in the 
Hold condition and low Peak values in 
the Change condition. Although the 
most commonly chosen stimuli in the 
Hold condition also had high Trunca-
tion values, and the most commonly 
chosen stimuli in the Change condition 
had low Truncation values, these differ-
ences did not attain statistical signifi-
cance when Peak height was included 
in the statistical model. It is also im-
portant to note that Peak height did not 
override Length in listeners’ judgments 
about appropriateness for turn transi-
tion. 

English 
The English listeners, in contrast to the 
Swedish listeners, responded very 
strongly to both Peak and Truncation 
variations, with high Peaks and high 
Truncation levels being associated with 
Hold, and low Peaks and Truncation 
with Change. Length variations did not 
appear to play a role in the English lis-
teners’ judgments about which turn 
versions were more appropriate for 
Hold or Change. The Peak and Trunca-
tion levels preferred by the English lis-
teners are shown in Figure 3 overleaf. 

Discussion 
The evidence from these two perception 
experiments demonstrates that listeners 
can judge whether a turn is ending or 
not at least in part on the basis of the 
prosodic form of that turn. Since not all 
syntactically/semantically complete 
productions necessarily lead to turn 
transition, the prosodic form of these 
turns can be a valuable tool for the con-
versational participant who is determin-
ing whether and when to begin a new 
turn. 
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The prosodic cues reported here 
should be seen as probabilistic rather 
than definitive, for several reasons. 
First, although listeners were sensitive 
to the cues, they were not forced into 
particular interpretations; that is, a 
Short turn (in Swedish) or a turn with a 
low pitch Peak (in English) did not 
guarantee that the listener would con-
sider that turn as over; instead, the re-
sults represent preferences over many 
repetitions of similar stimuli. Second, 
the cues occurred only at the very ends 
of turns – within the last 500ms or so. 
In the current experiment, the turns 
were always followed by silence, so 
there was no question that the partici-
pants had time to hear the prosodic cues 
and respond to them. However, turns 
beginning less than about 150ms after 
the offset of the previous turn are likely 
not to reflect responses to turn-final 
prosodic detail. Average reaction time 
to auditory stimuli in a variety of exper-
iments tends to be around 140-160ms 
(see review in Kosinski 2013), and 

turns which begin in overlap do not 
take into account the previous speaker's 
intention, whether or not that speaker 
then chooses to produce a prosodic cue 
indicating their intention about what 
may follow their turn (i.e. as a result of 
earlier planning that is not modified on 
the basis of the overlapping speech). 

Cross-linguistic differences 
While Swedish listeners preferred dura-
tion variation as a cue to turn transition, 
English listeners preferred pitch varia-
tion. Pitch has regularly been reported 
as being strongly linked with turn tran-
sition in English (Local et al., 1986; 
Gravano & Hirschberg 2009, 2001 inter 
alia), while its association with turn 
transition in Swedish has been more 
ambiguous (Edlund & Heldner, 2005; 
Hjalmarsson, 2011). Similarly, duration 
variations with longer duration being 
associated with turn hold, have been 
reported for Swedish production data 
(Hjalmarsson & Laskowski, 2011; 

Figure 3. Height of pitch Peaks (left) and Truncation (right) for English listeners in Change
(C) and Hold (H) conditions. Length of stimuli did not have a statistically significant effect
on listeners’ judgments. Peaks: F(1, 2422)=33.16, p<0.001. Trunc: F(1,2422)=36, p<0.001. 
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Zellers, submitted) as well as for Eng-
lish (Gravano & Hirschberg, 2009, 
2011). If these kinds of variations are 
available in both languages’' produc-
tions, why are listeners with different 
native languages so different in their 
preference for turn transition cues? 

One possible explanation for this 
phenomenon depends on the intona-
tional phonology of the two languages 
in question. Central Swedish has a 
complex word-accent system (Bruce, 
1998; Gårding, 1989) in which most or 
all content words bear a potentially con-
trastive word accent. Focus is addition-
ally marked with an additional high (H) 
tone following the focused content 
word. English, in comparison, has a 
relatively sparse tonal specification. 
Content words may bear a pitch accent 
but need not, especially if they refer to 
already-given information, and focus is 
typically marked by the placement of 
the nuclear pitch accent, and possibly a 
following phrase boundary, as well as 
phonetic modification of that accent to 
increase its prominence (cf. e.g. 
Gussenhoven, 2004). 

If we assume a cross-linguistics 
preference for pitch as a signaling tool 
– perhaps because it may be more sali-
ent than other types of prosodic varia-
tion – then we can argue that English, 
with its relatively sparse use of pitch 
variation in the intonational structure, 
has “space” left for pitch variation to be 
used as a turn-transition cue. Swedish, 
on the other hand, may already be satu-
rated when it comes to pitch as a mean-
ing-bearing tool. Thus, the default turn 
transition cue must be something else – 
e.g. duration, as found by the current 
perception experiment. 

A short further investigation of 
pitch variation in Swedish production 
data lends further support for this pro-
posal. Turns or turn segments in 10 
minutes of spontaneous Swedish con-
versation from the DEAL corpus were 
investigated with regards to their pro-
sodic characteristics. In turns with simi-
lar form to the Hold and Change turns 

used in the perception study above (i.e. 
syntactically complete with indicative 
structure, and with the final word being 
a focused content word), duration was 
found to vary consistently with the lis-
teners' preferences in the perception 
experiment: that is, potential boundaries 
followed by a short silence then contin-
uing talk by the same speaker had rela-
tively long final syllables, while poten-
tial boundaries followed by a short si-
lence and then talk from another speak-
er had relatively short final syllables. 
However, the pitch characteristics of 
these turns (height of final pitch peak, 
height of final L%, or height of low 
pitch preceding final pitch peak) did not 
vary significantly in relation to the turn 
transition structure. The only source of 
statistically significant variation in the-
se pitch data was whether the content 
word bore Accent 1 (in which case the 
first L tone in the final LHL sequence is 
considered to be associated with the 
stressed syllable) or Accent 2 (in which 
case the first L tone is considered to be 
a trailing tone after the starred H tone). 
In other words, the only statistically 
significant pitch variation is directly 
tied to the intonational phonology. 

Conclusions 
The current perception study has 
demonstrated that prosodic cues are 
relevant to listeners as part of their de-
cision about the turn-taking process in 
conversation. The study gives evidence 
for language-specific variation, poten-
tially influenced by the phonological 
system of the language in question. 
Further research in other, more varied 
languages, will give further insight into 
the degree of overlapping influence of 
the phonological system on the turn-
taking system or vice versa. 
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