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Emina Kurtić a,b, Guy J. Brown b, Bill Wells a,⇑

a Department of Human Communication Sciences, University of Sheffield, 31 Claremont Crescent, Sheffield S10 2TA, UK
b Department of Computer Science, University of Sheffield, Regent Court, 211 Portobello, Sheffield S1 4DP, UK

Received 15 June 2012; received in revised form 21 September 2012; accepted 9 October 2012
Available online 20 December 2012

Abstract

Overlapping talk occurs frequently in multi-party conversations, and is a domain in which speakers may pursue various communi-
cative goals. The current study focuses on turn competition. Specifically, we seek to identify the phonetic differences that discriminate
turn-competitive from non-competitive overlaps. Conversation analysis techniques were used to identify competitive and non-compet-
itive overlaps in a corpus of multi-party recordings. We then generated a set of potentially predictive features relating to prosody
(F0, intensity, speech rate, pausing) and overlap placement (overlap duration, point of overlap onset, recycling etc.). Decision tree clas-
sifiers were trained on the features and tested on a classification task, in order to determine which features and feature combinations best
differentiate competitive overlaps from non-competitive overlaps. It was found that overlap placement features played a greater role than
prosodic features in indicating turn competition. Among the prosodic features tested, F0 and intensity were the most effective predictors
of turn competition. Also, our decision tree models suggest that turn competitive and non-competitive overlaps can be initiated by a new
speaker at many different points in the current speaker’s turn. These findings have implications for the design of dialogue systems, and
suggest novel hypotheses about how speakers deploy phonetic resources in everyday talk.
� 2012 Elsevier B.V. All rights reserved.
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1. Introduction

People do not usually talk at the same time. Conversa-
tions seem to be based on well-organised turn exchange
systems, in which speakers take turns and cooperate to
achieve overlap-free interaction, estimated to occupy
around 90% of total speaking time (e.g. Shriberg et al.,
2001b; Cetin and Shriberg, 2006). Simultaneous speech
by two or more speakers is, nevertheless, frequently
observed. If, rather than total speaking time, we consider
the number of speaker turns that are overlapped, the inci-
dence of overlapping talk is much higher. For example,
Heldner and Edlund (2010) estimate that 41–45% of all
turn shifts between speakers in spontaneous conversational
dyads contain overlap, and Shriberg et al. (2001b) report
that 30–50% of all turn exchanges in multi-party meetings

contain some overlap. This raises a number of questions
about the status of overlapping speech in turn-taking:
Why does overlap occur with such frequency? Is it an inte-
gral part of the turn-taking system, a by-product of other-
wise one-speaker-at-a-time turn exchange? Or is it a
conversational tool used by speakers to achieve certain
communicative goals?

Most previous studies on turn taking and speaker over-
lap at least allow for the latter possibility, agreeing that
overlapping talk is an environment in which turn competi-
tion may take place. It follows that some instances of
speaker overlap will be turn competitive, while other over-
laps will be non-competitive. This observation raises the
question that the current study seeks to address: If overlap-

ping talk is the domain of different communicative actions

such as competing vs. not competing for the turn, how do con-

versation participants display these differences to one

another? An answer to this question would enhance our
understanding of how people deploy phonetic and linguis-
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tic resources in everyday talk, enabling us to address a
number of important theoretical and practical questions.
Are there interactional ‘universals’ in the management of
overlapping talk or is it language (or culture) specific (c.f.
Sidnell, 2001)? How might an answer to this question con-
tribute to the study of intercultural communication? How
do young children learn to manage turn-taking in general,
and overlap in particular (c.f. Wells and Corrin, 2004)?
What light might this shed on the interactional problems
of individuals with communication difficulties, arising for
example from autism or hearing loss?

An answer to our question might also contribute to
improvements in speech technology. Reidsma et al.
(2011) claim that differentiating between turn competitive
and non-competitive overlapped incomings is an essential
part of so-called ‘continuous conversation’ with a virtual
agent. An automatic dialogue system needs know when
to yield the turn to the human user, which also involves
being able to deal with the cases when the human user
takes the turn while the system is still talking. To achieve
this, the system has to be able to recognise such incomings
as turn-competitive and employ practices for management
of turn-competitive incomings. On the other hand, the dia-
logue system should also be able to produce non-competi-
tive overlaps such as response tokens (backchannels) at
appropriate places to acknowledge receipt of the ongoing
turn (Gravano and Hirschberg, 2011). Findings on the
organisation of human overlap management, and in partic-
ular on differentiating between turn-competitive and non-
competitive overlaps, could thus be a particularly impor-
tant source of knowledge for automatic systems that aim
at spontaneous conversation with human users.

The focus of the present study is solely on the acoustic
and temporal features of overlap. We make no claims
about participants’ use of non-verbal cues in the realisation
of turn competitiveness since, for reasons given in Section 3
below we chose to work with the ICSI meeting corpus, for
which only audio recordings exist. The role of gesture for
conversational sequencing and the structuring of turn-tak-
ing has long been recognised and analysed (e.g. in Good-
win, 1980; Goodwin and Goodwin, 1986; Kendon, 1967;
Bavelas et al., 2002; Barkhuysen et al., 2008). However,
there has been little research specifically concerned with
the relevance of non-verbal cues for turn competition in
overlap, with the exception of two recent studies which
support the view that gestures are relevant resources for
overlap management in face-to-face discourse. Lee et al.
(2008) show that adding hand movements to intensity anal-
ysis improves discrimination between turn-competitive and
non-competitive overlaps in their corpus of acted scripted
dialogues. In a study of French mundane conversations
Mondada and Oloff (2011) show that continuing vs. aban-
doning gesturing during overlap is associated with how
problematic participants take the overlap to be. These
studies indicate that the role of gesture and gaze in relation
to phonetic features in overlapping talk is a promising area
for future research. However, it will be dependent on access

to corpora where individual speakers are recorded on sep-
arate channels and where the video recordings provide suf-
ficient detail of each participant’s gesture and gaze
behaviour (e.g. Carletta, 2007; Kurtic et al., 2012).

The methodology of the present study draws on comple-
mentary traditions of research into overlapping talk:
speech science, conversation analysis and interactional
phonetics. First, we review the contribution of each of
these traditions to the study of overlap. On the basis of that
research, we identify a set of temporal, prosodic and other
features that may be implicated in the design of overlap-
ping talk. We describe how we constructed a collection of
overlaps from naturally occurring, unscripted multi-party
meetings and how these were classified as competitive or
non-competitive. Decision tree analyses are then used to
identify the role of prosodic and non-prosodic features in
differentiating competitive from non-competitive overlaps.
The resulting decision tree models enable us to make a
number of empirically grounded, testable hypotheses about
how human participants signal competition for the turn.
Finally, we explore the theoretical and practical implica-
tions of our hypotheses.

2. Traditions of research into overlapping talk

2.1. Speech science research into overlapping talk

As indicated above, the speech technology community
has an interest in understanding more about overlapping
talk, in order to improve spoken dialogue systems for
example. This has fuelled research into the acoustic and
temporal properties of overlap. Shriberg et al. (2001b) car-
ried out a quantitative study of overlaps from the ICSI cor-
pus, described below. The study is fairly typical of speech
science research into overlapping talk, in that the analysis
is conducted on a large corpus of audio recordings of more
or less naturalistic spoken interaction. Each speaker was
recorded onto a separate audio channel by a close-talking
microphone, thus allowing for acoustic analysis of individ-
ual speakers talking in overlap. The raw acoustic data was
analysed to search for recurrent acoustic correlates of over-
lap. Fundamental frequency (F0) and energy at the onsets
of turns in overlap were found to be high, compared to the
onsets of turns from silence (i.e. not in overlap). However,
the study did not differentiate between competitive and
non-competitive overlaps. For this reason, the conversa-
tional function of these prosodic resources remained
unclear.

More recently, Gravano and Hirschberg (2011) have
analysed the Columbia Games Corpus in order to identify
the prosodic, syntactic and acoustic cues that precede turn
changes, turn retentions and backchannels. They found
that inter-pausal units (IPUs) that precede turn transitions
with and without overlap exhibit comparable turn-yielding
cues. However, their study only considered smooth turn
changes, and therefore did not address cues that potentially
signal competitive and non-competitive overlaps. Indeed,
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