We are IntechOpen,
the world’s leading publisher of

Open Access books
Built by scientists, for scientists

9,300 130,000 155M

ailable International authors and editors Downloads

among the

154 TOP 1% 12.2%

Countries deliv most cited s Contributors from top 500 universities

Sa
S

BOOK
CITATION
INDEX

Selection of our books indexed in the Book Citation Index
in Web of Science™ Core Collection (BKCI)

Interested in publishing with us?
Contact book.department@intechopen.com

Numbers displayed above are based on latest data collected.
For more information visit www.intechopen.com

Y



Chapter

Can Turn-Taking Highlight the
Nature of Non-Verbal Behavior:
A Case Study

Izidor Mlakar, Matej Rojc, Darinka Verdonik
and Simona Majhenic

Abstract

The present research explores non-verbal behavior that accompanies the
management of turns in naturally occurring conversations. To analyze turn man-
agement, we implemented the ISO 24617-2 multidimensional dialog act annotation
scheme. The classification of the communicative intent of non-verbal behavior was
performed with the annotation scheme for spontaneous authentic communication
called the EVA annotation scheme. Both dialog acts and non-verbal communica-
tive intent were observed according to their underlying nature and information
exchange channel. Both concepts were divided into foreground and background
expressions. We hypothesize that turn management dialog acts, being a background
expression, co-occur with communication regulators, a class of non-verbal com-
municative intent, which are also of background nature. Our case analysis confirms
this hypothesis. Furthermore, it reveals that another group of non-verbal com-
municative intent, the deictics, also often accompany turn management dialog acts.
As deictics can be both foreground and background expressions, the premise that
background non-verbal communicative intent is interlinked with background dia-
log acts is upheld. And when deictics were perceived as part of the foreground they
co-occurred with foreground dialog acts. Therefore, dialog acts and non-verbal
communicative intent share the same underlying nature, which implies a duality of
the two concepts.

Keywords: non-verbal behavior, non-verbal communicative intent, multimodal
analysis, background expressions, regulators, deictics, turn-taking, dialog acts,
ISO 24617-2

1. Introduction

Turn-taking is an indispensable part of spontaneous and authentic human
communication. Despite its significance, it is not always as obvious and straight-
forward as one might want it to be. Rather, it is sometimes conveyed by elusive and
subtle cues. These cues can be of verbal or non-verbal nature, but, in successful
communication, all of them can be picked up by the human observer. To facilitate
effective natural communication between machines and humans, significant effort
must be put towards understanding and recognizing the inter-dynamics and intent
of non-verbal communication, of which turn-taking is also a part.
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The theory of dialog acts offers one possible way to gain insight into the
functionality of verbal and non-verbal expressions of communication. Dialog act
(hereinafter DA) theory has its origins in speech act theory [1, 2]. But despite its
name, DA theory is not merely a theoretical concept. As Bunt [3] emphasizes, its
goal is to provide a computational model of language in actual use. According to
Searle [2], a DA represents the meaning of an utterance at the level of illocutionary
force, and hence, it constitutes the basic unit of linguistic communication.

There are numerous DA annotation schemes, some of which are more purpose-
specific, such as the Verbmobil scheme, which is based on business appointment-
scheduling dialogs [4], the TRAINS scheme, annotating dialogs about train freight
management [5], or the Coconut annotation scheme, with dialogs about buying
dinning or living room furniture [6], while the ISO 24617-2, the DIT++, the DAMSL
and the Switchboard annotation schemes, for example, cover various topics and
apply to a wider range of material. The Switchboard scheme was created for a
corpus of various authentic, spontaneous telephone calls in the United States and
defined 42 types of DAs [7]. The DAMSL scheme, moreover, filled the need for
applying multiple tags to a single segment [8] and was the first multidimensional
scheme [3]. The concept of dimensions is best described by the ISO 24617-2 annota-
tion scheme, whereby it is defined as a “class of DAs with the same type of semantic
content” ([9]: 2). In comparison to multidimensional schemes, one-dimensional
schemes use several tags, which are, however, mutually exclusive. Multidimensional
schemes are, therefore, more appropriate for the annotation of naturally occurring
dialogs. Another example of a multidimensional scheme is the DIT++ annotation
scheme, which is partly based on the DAMSL scheme. It distinguishes between
general-purpose and dimension-specific functions, which together form a set of ten
dimensions — the Task/Activity dimension, the Auto-Feedback, the Allo-Feedback,
the Turn Management, the Time Management, the Contact Management, the
Own Communication Management, the Partner Communication Management,
the Discourse Structuring Management, and the Social Obligations Management
dimensions [3]. Furthermore, the DIT++ is not limited to verbal communica-
tion only; it also considers non-verbal communication, such as head gestures
and prosody. The ISO 24617-2 annotation scheme is partially based on the DIT ++
taxonomy. As Bunt [10] elaborates, it was created as a consolidation of selected
taxonomies with the aim of avoiding confusion among the several existing annota-
tion schemes and their inconsistent terminology [9]. Moreover, in addition to its
multidimensionality, the ISO scheme strives to be a domain-independent scheme.
Regarding dimensions, it contains functionally the same dimensions as the DIT ++
with the exemption of the Contact Management dimension, which is not included
in the ISO 24617-2. Among these nine dimensions, the scheme specifies 57 different
functions. Six of these functions pertain to the dimension of Turn Management,
namely, the functions of accepting, taking, grabbing, assigning, releasing, and
keeping a turn. The functions are relatively self-explanatory as long as we remem-
ber that the function is always carried out by the sender, i.e. the “dialogue partici-
pant who produces a dialog act” ([9]: 4). The functions of turn management are all
dimension-specific, which means that they cannot be assigned to any other dimen-
sion. The scheme also acknowledges the need for subtle characteristics of utterances
such as conditionality, modality, (un)certainty, stance, and sentiment, which
Petukhova and Bunt [11] raised in their analysis of existing annotation schemes. As
a solution, the ISO 24617-2 proposes function qualifiers that can be applied to a DA
function. Following its predecessor, the DIT++, the ISO 24617-2 also considers non-
verbal behavior in terms of DA annotation. Afterall, in its definition of DAs, the
ISO 24617-2 does not discriminate between verbal and non-verbal behavior, since it
defines DAs as “a semantic unit of communicative behaviour”.
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Hence, the ISO 24617-2 is well-suited for the annotation of multimodal
material and was implemented in research of non-verbal behavior. Yoshino et at.
[12] utilized the scheme to annotate information navigation and attentive listening
dialogs to improve natural conversation modeling for caretakers that communicate
with the elderly. Navaretta and Paggio [13] explore non-verbal behavior occurring
when providing feedback among persons who just met, i. e. in highly spontane-
ous settings. The one-hour recordings, annotated with the tool Anvil, specifically
analyze what kind of head movement or facial expressions accompany a certain
subtype of the feedback dimension. Their classification of non-verbal behavior is
based on the MUMIN scheme. Petukhova and Bunt [14] utilize almost an hour-
long recording from the corpus AMI, which consists of project meetings. They
analyze DAs according to the DIT ++ and the ISO 24617-2 schemes together with
co-occurring non-verbal behavior, which is classified according to the CoGest
scheme. In their previous work, Petukhova and Bunt [15] annotate recordings
from the AMI corpus according to the DIT scheme. Both the annotation of DAs
and the annotation of non-verbal behavior is carried out with the DIT scheme,
since, as they emphasize, non-verbal behavior helps us understand the true func-
tion of a DA. The pragmatical annotation of the multimodal corpus HuComTech
[16], however, is not based on the ISO scheme, yet its main annotation units are
very similar. They are referred to as communicative acts, which denote the func-
tion or purpose of an utterance (e.g., agreement, turn management, information).
The annotation of non-verbal behavior, including facial expressions, eyebrow
movement, head movement, touch motions, posture, or emotions, was performed
manually and partially automatically with the tool Qannot.

Although there seems to be strong evidence to support the multimodal and
multi-signal nature of the human-human interaction, for decades, spoken language
understanding has first and foremost focused on speech a priori [17]. The clas-
sification of non-verbal behavior by Mlakar et al. [18], draws upon McNeill’s [19]
common growth point theory, according to which speech and gestures both stem
from a common growth point of a concept and mutually influence one another,
Pierce’s [20] semiotics, that provides analysis of non-linguistic signs and symbols
as the meaning of non-verbal behavior, Ekman and Friesen’s [21] categories and
coding of non-verbal behavior, and Birdwhistell’s [22] insights into the importance
of kinesics. Moreover, the classification by [18] utilizes the communication manage-
ment theory [23, 24] and, therefore, also encompasses discourse functions to some
extent. Mlakar et al. [18] refer to ‘gestures’ as behavior generated by moving body
parts (i.e., head, hands/arms, face, and posture) performing a communicative pur-
pose, i.e., containing a discourse function, as a non-verbal communication intent
(hereinafter NCI). These non-verbal expressions represent the basis of cognitive
capabilities and understanding [25]. Namely, although not bound by grammar,
non-verbal expressions co-align with language structures and compensate for the
less articulated verbal expression models, thus providing a certain degree of clarity
of discourse [26]. The non-verbal behavior retains the semantics and at the same
time helps in providing suggestive influences and serves for interactive purposes,
even such as content expression of one’s mental state, attitude, and social func-
tions. The classification proposed by Mlakar et al. [18] positions the role/intent of
non-verbal concepts into five main NCI classes of regulators or adapters, deictics or
pointers, illustrators, symbols or emblems, and batons.

Cooperrider’s [27] classification of gestures, on the other hand, concerns
itself with the question of whether the gesture “communicates a critical part of
amessage” ([27]: 179) or not. He divides gestures into foreground and back-
ground gestures. Foreground gestures are those gestures of which we are aware
when we perform them, such as a thumb up, whereas background gestures occur
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unconsciously, automatically, such as nodding during a telephone call. Therefore,
foreground gestures are also in the foreground of the interaction. Among their
characteristics, he lists co-occurrence with demonstratives, absence of speech,

and a significant effort in their production, i.e., gestures that are bigger and

more precise. Contrary to them are background gestures. They are both smaller

in size and precision and occur while the sender is speaking. Despite this clear
division, Cooperrider [27] emphasizes that the line between foreground and
background gestures is anything but straightforward, as some gestures can break
the foreground-background barrier. He demonstrates this with pointing gestures,
which are generally in the foreground, but when pointing to oneself, they occur in
the background. Furthermore, even symbolic gestures can take the background

if performed automatically and if they are void of their communicative message.
On the other hand, beats occur only as background gestures. One can, therefore,
roughly consider illustrators, symbols, and partially deictics as NCI occurring in the
foreground, while regulators, beats, and partially deictics can be considered as NCI
occurring in the background, while still bearing in mind that the dividing line can
always be crossed.

Hence, Cooperrider [27] differentiates between gestures with a semantic or
propositional content, i.e., a message that provides some kind of information,
and those that are void of it. The same distinction can be made for DAs. There are
DAs that primarily convey information that is indispensable for communication,
such as the task dimension, and those DAs that primarily do not contain propo-
sitional content (hence, they contain metadiscursive content) yet are vital for
successful natural communication, such as the turn and management dimensions.
Nevertheless, we must apply the same caveat as the one in the background-fore-
ground distinction for gestures, as some DAs can occur either in the foreground
or the background. For example, the dimension of managing social obligations
can generally be considered part of the foreground, such as the concept of greet-
ing someone upon the first encounter. Still, if a social convention is performed
routinely, unconsciously, and is deprived of its semantic content, such as thanking
someone for the floor, such a DA can be considered as occurring in the background.
The nine DA dimensions can, therefore, roughly be divided into those occurring in
the foreground, such as the task and the social obligation management dimension,
and those occurring in the background, such as the feedback dimensions, the time
and the turn management dimensions, the discourse structuring dimension, and
the own- and the partner communication management dimensions.

For successful communication, the message must be as clear as possible. An utter-
ance with a mismatching underlying nature is potentially confusing. For example, to
take a turn, which is a typical background DA, one sometimes begins one’s utterance
with “look”. The NCI accompanying “look” is usually a subtle hand gesture (e.g., a
referential deictic), completely void of meaning and therefore a background ges-
ture. Whereas when one uses “look” in the propositional sense, one uses a pointing
gesture; both the DA and the NCI are, in this case, of foreground nature. To use a
pointing (foreground) gesture with the mentioned turn-taking (background) DA in
the “look” example would therefore be confusing, steering the collocutor to search
for an object in sight, which does not exist. Therefore, to ensure cohesion and for
the communication to be more effective, it seems plausible that a non-propositional
episodes should require a background DA as well as a background NCI.

In light of this foreground-background link between DAs and the NCI of ges-
tures, we set out to explore whether the theory of DAs can help predict the nature of
the NCI of the corresponding unit. Specifically, we hypothesize that turn manage-
ment DAs correlate with background gestures. Therefore, we propose the following
hypothesis:
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Turn management DAs, as background expressions, will tend to co-occur with NCI
of background nature. In particular, turn management DAs will co-occur primarily
with communication regulators.

2. Data and methodology

In order to perform research into authentic non-verbal behavior during turn-
taking, we utilized a 57-minute long video recording from the Corpus EVA [18].
Our annotation scheme, adapted from Mlakar et al. [28], outlined in Figure 1, was
applied in the dataset to perform conversational analysis. For this research, dialog
acts were added as a linguistic branch.

The main objective of the scheme is to identify inferred meanings of co-verbal
expressions as a function of linguistic, paralinguistic, and social signals (e.g., where
and when to gesture) on a symbolic level, and to identify the physical nature (e.g.,
articulation of body language) and use of the available “imaginary forms” (e.g.,
how to gesture, how to vocalize), i.e., the level of the interpretation of non-verbal
forms. The first layer, in Figure 1, the symbolic interpretation, is the focus of this
research. It is used to analyze the interpretation of the interplay between various
conversational signals, that is, verbal and non-verbal (i.e., DAs, gestures, syntax,
discourse markers) at a symbolic level. The second layer, the interpretation of form,
is concerned with how information is expressed beyond language, through prosody
and embodied expressions, as an abstract concept of a non-verbal conversational
expression with a specific communicative intent, i. e. how it is physically realized.
For example, the ‘form’ of a gesture or ‘accentuation’ of speech. Its primary goal
is to provide a detailed description, the closest possible to the physical reality and
the entity that will realize it (e.g., an embodied conversational agent). As already
mentioned, in this chapter, however, we focus on the first layer. The layer which
aims to find patterns and tendencies in how people communicate through joint use
of language, prosody, gaze, gesture, facial expressions, and other articulation of the

SPEECH & LANGUAGE NON-VERBAL EXPRESSIONS
CONVERSATIONAL EPISODE
COLLOCUTOR/
LAYER 1: Symbolic interpretation SPEAKER,
VISIBILITY
‘/‘JW "0"5#5”1-
DIALOG ACT TRANSCRIPTION, STATEMENT = L |" > » GESTURE UNIT WORD INDEX
DIALOG FUNCTION, STANADRIZED, sharediimeine
SENTIMENT
e | | sowe
TRANSCRIPTION GESTURE PHRASE COMMUNICATION
STANADRIZED SENTENCE | PROSODIC PHRASE, s
i PTICH, EMOTION
SENTIMENT, : BODY PART,
SYNTAX, START/END WORD
TYPE \ v
TRANSCRIPTION, WORD PROMINENGE, BODY PART
STANADRIZED, PROSODIC TOKEN r
POS FACE < | ™ LRARM
. FACIAL GESTURES
HEAD
——_— EXPRESSIONS
MARKERS MOVEMENT PHASE
START POSE «— TRANSITION —> END POSE
ABSTRACT WORD ABSTRACT WORD
CONFIGURATION CONFIGURATION
Figure 1.

The topology of annotation in the EVA Corpus: The levels of annotation describing verbal and non-verbal
contexts of conversational episodes.
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body, specifically focused on turn-taking and analysis of DAs and NCIs overlapping
in conversational expressions (episodes).

2.1 The EVA Corpus

The EVA Corpus consists of 228 minutes in total, and includes four video and
audio recordings, each 57 minutes long, with corresponding orthographic transcrip-
tions. The discourse in all four recordings is a part of the entertaining evening TV
talk show A si ti tut not padu’, broadcast by the Slovene commercial TV in 2010. In
this research, we utilize one of the videos.

In total, five different collocutors are engaged in each episode in multiparty
discourse. The conversational setting is relaxed and unrestricted. The hosts are
skilled interlocutors who engage in witty, humorous, and sarcastic dialog with the
guest. Therefore, the discourse is highly spontaneous, authentic, and, in this case,
since all the participants know each other privately, also relaxed and full of emo-
tional responses. Overall, the video contains 1,516 utterances, with an average of
303 utterances per speaker. The episode contains 1,999 sentences, with an average
of 399.8 per participant. The average sentence duration is 2.8 seconds, whereby the
longest is 18.1 seconds, and the shortest is 0.19 seconds. Overall, there are 10,471
words in the episode, and on average, a speaker uttered 2,094 of them, with a mean
value of 7.9 words per sentence. While the total length of the recording is just under
one hour, the total duration of all utterances without overlapping is 1 hour 33 min-
utes and 26.3 seconds, which suggests a substantial amount of overlapping speech.
Consequently, the dialog is characterized by a vivid and rapid exchange of speaker
roles, which makes it ideal for the study of non-verbal behavior that accompanies
turn-taking.

2.2 DA annotation

The entertainment show was segmented and transcribed with the transcription
tool Transcriber 1.5.1 and annotated in the annotation tool ELAN. The annota-
tion of DAs was performed with the web-based annotation tool Webanno. For
the classification of DAs, we applied the ISO 24617-2 scheme, however, it was
partially consolidated in accordance with our research’s aim. In the dimension of
information-providing functions, we specified the function Correction as it does
not clarify whether the sender corrects themselves of the interlocutor. Therefore,
we added the function CorrectionPartner, which denotes the action of the sender
who is correcting the interlocutor. Among the functions Inform or Agreement,
we also filled the need for argumentative acts and added the function Argument.
For occasions where the sender quotes someone, the function ReportedSpeech
was added. Among the directive functions, the Instruct function did not suffice
for acts where the sender provides support to the interlocutor or when the sender
warns the interlocutor. Therefore, the functions Encouragement and Warning were
added. With regard to feedback-specific functions, we merged the AutoPositive
and AutoNegative functions into the OwnComprehensionFeedback function.
Similarly, we merged the alloPositive, and the AlloNegative functions into the
PartnerComprehensionFeedback function. The dimension of discourse structuring
provided the function of opening but lacked the closing action, which we added. As
regards the dimension that manages social obligations, we merged the InitGreeing
and the ReturnGreeting functions into Greeting. The dimension, however, lacked
the function of providing and accepting praise or flattery, which is why the func-
tions Praise and AcceptPraise were included. The annotation of sentiment included
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the qualifiers Disappointment, Disgust, Emphasis, Hurt, Negative, Positive,
Satisfaction, and Surprise.

In line with Cooperrider’s [27] foreground-background distinction, we divided
DAs according to whether they are conveying a vital part of the message without
which the encounter would be void of propositional content or not. Since task-
oriented DAs include the functions of information-seeking and -providing, as well
as commissive and directive functions, they are part of the foreground. Similarly,
the social obligations management DAs perform functions such as greetings,
introductions, apologies, thanking, and valedictions. They contain propositional
content and can, therefore, be considered part of the foreground. On the other
hand, the feedback DAs, turn management DAs, time management DAs, discourse
structuring DAs, and own- and partner communication management DAs perform
background functions as their main purpose is not to convey information but to steer
the dialog or to provide active listenership. For example, when correcting oneself
after misspeaking, the act of correction is not in the foreground; it is the underlying
information-related DA. Similarly, when helping the interlocutor to find the correct
ending to a word, the act of completion is in the background, while the interlocu-
tor’s primary utterance that is being completed by the partner is in the foreground.
As emphasized in the Introduction, some functions can cross this distinction.

Let us consider an example with the function of completion. When people try to
demonstrate their connection by finishing each other’s sentences, the partner’ act
of completing the interlocutor’s primary utterance is in the foreground, since both
interlocutor’s purpose of communication was to demonstrate their connection

by completing each other’s sentences. Nevertheless, for the majority of cases, the
proposed distinction of DAs can be applied as proposed.

In terms of the background-foreground distribution of observed DA episodes,
we can conclude that the material is well balanced. It consists of 1,897 instances
where the primary role of the DA was recognized as of foreground nature, and
2,020 instances were the primary role of the DA was of background nature.

2.3 NCI annotation

The annotation of non-verbal expressions focusing on gestures, mimics, was
carried out in Elan. The annotation of each phenomenon highlighted in Figure 1
(e.g., gesture unit, phrase, NCI) was conducted individually, but by two or three
annotators at a time. In terms of annotation disagreement, diverging values were
elaborated and argued until consensus was reached. Moreover, before the annota-
tion process began, all annotators were familiarized with the nature of the signal to
be annotated and notified with the possible values from which they could choose.

In terms of NCI annotation, we used the following classification:

* Illustrators (I) define body movement (embodiment) that illustrates what a
speaker is saying. Regarded as foreground behavior, they accompany or rein-
force verbal cues and are accompanied by an actual word referent in the speech.
[lustrators are further classified into outlines, ideographs, and dimensional
illustrators. The outlines (Ip) subclass encompasses embodiments that repro-
duce a concrete aspect of the accompanying verbal content (explicit referents
in speech). The ideographic/metaphoric illustrators (I;) subclass refers to a
concretization of the abstract through a specific shape. The spatial/dimensional
(Ia) subclass refers to the spatial movements outlining or depicting dimensional
relations. They are used to ‘paint’ characteristics of entities and actions to

further highlight their physical properties.
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* Regulators/adaptors (R) define embodiments that are primarily used to
model the flow of information exchange. Adaptors are regarded as part of
background behavior and can be produced even without speech. They exist
without a specific speech reference and do not link with a specific speech
structure. The regulators are further classified into self-adaptors (Rg), the
communication regulators (Rc) subclass, the affect-regulators (Ra) subclass,
the manipulators (Ry) subclass, and the social function and obligation regula-
tors (Rop) subclass. Self-adaptors relate to how a speaker continuously manages
the planning and the execution of the speaker’s own communication. The
communication-regulators refer to managing interactions with other interlocu-
tors through systems of turn-taking, feedback, and sequencing, e.g., interac-
tive communication management (ICM). The affect-regulators are either
self- or person-addressed and are used to further emphasize or express attitude
or emotion regarding a topic, object, or person. Manipulators convey relief
or release of emotional tension or outline states of the body or mind, such as
anxiety, uncertainty, or nervousness. Finally, social function and obligation
regulation primarily deals with embodied behavior used in social settings, such
as greetings, goodbyes, introductions.

* Deictics (D) include entities that can actually be present in the real environ-
ment of the gesturer (e.g., indicating objects, persons, or places) or are ideally
present in the discourse content or abstract (e.g., pointing upwards or pointing
backward to indicate the past). If deictic expressions are actual word referents
with a semantic interlink, they are regarded as part of the foreground. If the
semantic link does not exist or is weak, deictic expressions will also be rec-
ognized as part of the background. We further distinguish between pointers
(Dp), indexes/referential pointers (Dg), and enumerators (Dg).

* Symbols/emblems (S) tend to establish a strong semantic link with verbal
counterparts. They are regarded as foreground and include all symbolic
gestures and symbolic grammars. Their specific meaning is often cultural-
specific, as the same emblem can have different meanings in different cultures.
Nevertheless, there are cross-cultural hand emblems, which are easily recog-
nizable because, despite their arbitrary link with the speech they refer to, they
have a direct verbal translation, which usually consists of one or two words or a
whole sentence (often a traditional expression shared in a specific culture).

* Batons (B) are those staccato strikes that create emphasis and grab attention,
such as a short and single baton that marks an important point in a conversa-
tion. Whereas repeated batons can “hammer” a critical concept. Batons are
equivalent to beats, however, beats may appear as a more random movement
(e.g., outlining rhythm). Batons, on the other hand, may also set the rhythm
and signal importance but, more importantly, they also outline the structure of
verbal counterparts, e.g., tag a set of words that should be processed together
(e.g., to produce a summary of the meaning of an utterance).

In terms of the background-foreground distribution of observed NClIs, we can
observe that the material contains predominantly non-verbal behavior “function-
ing” in the background. Overall, we have observed roughly 1,684 non-verbal
expressions, out of which 1,274 belonged to regulators (75.65 percent) and 136 (8.08
percent) to illustrators and symbols. The rest, 275 (16.33 percent), belonged to
deictic expressions. The majority of NCI is, therefore, of background nature.
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A rough classification of NCIs and DAs according to their underlying nature,
which can be of background and/or foreground nature is represented in Table 1. It
must be emphasized that this classification is purely provisional, as the foreground-
background barrier is vague and can, depending on the wider context, be crossed
by both NCIs and DAs.

2.4 Annotation agreement

In total, five annotators, two with a linguistic background, and three with a
technical background in machine interaction were involved in this phase of annota-
tions. Annotations were performed in separate sessions, each session describing a
specific signal. The annotation was performed in pairs, i.e., two or three annotators
annotated the same signal. After the annotation, consensus was reached by observ-
ing and commenting on the values where the was no or little annotation agreement
among multiple annotators (including those not involved in the annotation of
the signal). The final corpus was generated after all disagreements were resolved.
Procedures for checking inconsistencies were finally applied by an expert annotator.

Before starting with each session, the annotators were given an introductory
presentation defining the nature of the signal they were observing and the exact
meaning of the finite set of values they could use. An experiment measuring agree-
ment was also performed. It included an introductory annotation session in which
the preliminary inconsistencies were resolved. Overall, given the complexity of the
task and the fact that the values in Table 2 also cover cases with a possible duality of
meaning, the level of agreement is acceptable and comparable to other multimodal
corpus annotation tasks [29].

For the less complex signals, influenced primarily by a single modality (e.g.,
pitch, gesture unit, gesture phrase, body-part/modality, sentence type), the
annotators’ agreement measured in terms of Cohen’s kappa [30] was high, namely,
between 0.75 and 0.9 on the Kappa score. The signals such as, Part-of-Speech,
Syntax, Word Segmentation, were annotated (semi)automatically and the two
expert annotators (linguists) overviewed the process and corrected the tags manu-
ally. The agreement was measured over the agreement on the corrections made.
Pitch was annotated completely automatically, no agreement was measured. The
only exceptions between less complex, unimodal signals, were Gesture phrase
(0.53) and Prosodic phrases (0.71). The disagreements were expected since in some
cases it is quite ambiguous to identify where a certain phrase ends and the next
stars. Moreover, in a lot of cases, a retraction phase of a gesture can be recognized as
stroke phase of the next gesture phrase.

As summarized in Table 3, for the more complex signals that involve multiple
modalities for their comprehension (including speech, gestures, and text) the
disagreements in interpretation were expectedly higher.

Background nature Foreground nature
NCIs Regulators, Batons, Deictics Mlustrators, Symbols,
Deictics
DAs Turn management, Social obligations management, Time Task, Social obligations
management, Discourse structuring, Feedback, Communication management
management

Table 1.
A coarse-grained classification of the underlying nature of NCI classes and DA dimensions.
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Signal Kappa score
Word Segmentation (semi-automatic) 0.95
Part-of-Speech (semi-automatic) 0.81
Pitch (automatic) /
Syntax (semi-automatic) 0.79
Sentence type 0.97
Gesture unit 0.82
Gesture phrase 0.53
Modality 0.88
Prosodic phrases 0.71
Sentiment 0.67
Dialog function 0.64
Dialog dimension 0.71
Intent (semiotic class) 0.48
Emotion label 0.51
Gesture unit 0.75
Movement phase 0.66
Table 2.

Results of the preliminary inter-coder agreement experiment.

3. Case study

Example 1: DAs as part of background and foreground conversational
expressions.

Guest: Ampak se izgkaze, da ta zdravnik ne zna nic drugega delat kot vedno iste in
samo iste (A) obraze in so vsi poklonivani (B) — no to je (1) to. Fajn, ne (2)?
Co-host: (C) Samo v bistvu, a ves, v bistvu sej ce pri nas gledas sj so tud pol vsi glih.

Guest: But it turns out that this doctor can create only one and the same (A) face and
nothing else and that they ave all cloned (B) — well this is it (1) ! Great, huh (2)?

Co-host: (C) But actually, you know, actually if you took a look at where we are then
they are also all the same.

This segment represents a case of sudden turn release by the main guest.
Previously, the participants were discussing the effects of aging, during which
several sarcastic comments were uttered. The show’s host afterwards tries to transi-
tion to the next topic, which is the play the guest was directing, called The Ugly One.
However, the guest is offended by the co-host’s snide remark, where he compares
the name of the play and the guest, suggesting that the guest might also be an ugly
one. Nevertheless, after being asked to tell the audience about the play, he briefly
outlined the plot, which deals with cosmetic surgery in connection with the feel-
ing of self-worth and success. He is still mid-sentence and speaking with a rising
intonation (see Figure 2: B, in so vsi poklonirani “and they are all cloned”) when
he suddenly takes a deep breath and decides to stop summarizing the play with
the words 7o to je to “well this is it”. Additionally, he emphasizes that he no longer
wishes to talk about the topic, as he adds fajn, ne? “great, huh?”. With it, he simulta-
neously elicits feedback, which is yet another way to assign his turn to someone else.

! The literal translation of the utterance is »this is this«.
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Figure 2.
Multimodal analysis of the conversational expressions: use of DAs in background and foreground expressions.

The utterance “well this is it” cannot be characterized as any other DA than turn
management with the function of turn release as it serves no other communicative
purpose. The phrase itself is tautological, deprived of any propositional content.
The analysis of the accompanying body behavior also corroborates this fact. While
outlining the plot of the play, he uses foreground NCI (A, B), namely illustrators,
represented by two very prominent hand gestures. As he decides that he no longer
wishes to explain the gist of the play, his NCI also changes. The body behavior is
no longer prominent but very quick and even difficult to notice. The guest swiftly
turns his head slightly to the right and back again (see Figure 2: 1) as if he was trying
to point to the abstract “this” in “this is it” while still keeping eye contact with the
host and co-host. The head movement was classified as a deictic NCI, specifically, a
referent, since the guest is referring to the abstract “this”. He then adds the utterance
fajn, ne? “great, huh?” which primarily acts as feedback elicitation, but secondarily
also serves the function of turn management. The accompanying body behavior is,
again, subtle, just a slight shrug of the right shoulder (see Figure 2: 2). It was classi-
fied as a communication regulator. The co-host perceives his turn release request and
takes the turn by commenting on the essence of the play. However, since the release
was unexpected, his response is yet to be formulated. This is highlighted through the
use of metadiscourse (“But actually, you know, actually”) acting primarily as stall-
ing within the time management dimension. However, of course, stalling functions
also as a turn-take maneuver.

Example 2: Ambiguity of DAs in conversational expressions.

Host: eee eee eee(A) no eee (B) dejta ubesedet to midva se mava rada (1)
Host: uh uh uh (A) well uh (B) come on, define this we like one another (1)

The example above is a case of strong turn assigning. As a surprise for the main
guest, his stepdaughter was invited to the show. The show’ host is trying to determine
the correct nomenclature for the relation non-biological father/adoptive daughter,
which are specific and probably less frequently heard words in Slovene. However, he
is very clumsy when formulating his question, and neither of the guests understands
him, but rather fill their answers with humor. The show's host is dissatisfied and tries
to change the evolution of the conversation. However, he needs time to formulate
proper utterances and thus uses fillers (see Figure 3: A and B). After the first filler
(A), which acts as stalling, the content is not completely formulated, which is why he
uses the second filler (B). At the same time, however, the guests become impatient.
The second filler, therefore, functions not only as a stalling element but primarily
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Figure 3.
Multimodal analysis of the conversational expressions: The duplicity of DAs when interpreted as background
or as foreground conversational expressions.

as turn keep device. Once he formulated his idea, he begins with the imperative
formulation dajta (for this purpose best translated as) “come on”. This utterance is
accompanied by the host’s extended and raised left arm, both (temporarily) open
hands, slightly raised shoulders, and a protruding head movement (see Figure 3: 1).
This NCI was classified as a referential deictic (1a), as the host’s hands and head are
extending towards the guests. At the same time NCI can also be perceived as visual-
izing the word dajta, thus being recognized as an illustrator. From the context of DAs,
the utterance can be interpreted as having the underlying function of turn-taking or,
due to the imperative formulation, the instruct function within the task dimension. As
highlighted in the example, the use of DAs determines the perceived NCI.

Example 3: DAs in turn management within a multiparty conversation.

Guest: grmicevje je zlo nerodno objemat
Co-host: zakaj?

Guest: ful pic ... ful ful te (A)

Host: ful ful pic ful pic

Co-host: ful me

Guest: drevo je fajn men

Host: eee (1)

Co-host: kosmulja (2)

Co-host: nadaljuj (3).

Host: ja (4)

Guest: it's very tricky to hug shrubs

Co-host: why?

Guest: totally pricks ... you get totally totally (A)
Host: totally totally pricks totally pricks

Co-host: 1 get totally

Guest: trees I like

Host: uh (1)

Co-host: gooseberry (2)
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Co-host: continue (3).
Host: yes (4)

This segment illustrates NCI in tree different turn management functions. Prior
to the several turn-taking acts, the show’s host is mocking the guest for his alleged
morning ritual where he hula-hoops in his garden. The co-host humorously adds
that he hugs surrounding trees and shrubs in the garden. First, the guest smiles at
this mental image, but then his facial expression changes to serious, and he cautions
that it is very hard to hug shrubbery. As the co-host asks why this is so, he turns the
answer into a comical depiction of how he gets stung by thorns whereby he uses the
colloquial Slovene word ful, which means very or a lot. The co-host is fascinated by
this word choice of the guest, a theater actor, who just minutes before teased him
for not enunciating correctly. He, therefore, mocks his (almost plosive) pronuncia-
tion of the word ful and the guest joins in in the mocking. The show’s host, however,
tries to join the conversation (see Figure 4:1), but his co-host still continues the
mocking by saying “gooseberry” (see Figure 4: A) in a very comical manner, trig-
ging light laughter from the guest but befuddlement from the host. The host turns
to the co-host, hoping for clarification, the co-host stares back at him and finally
tells him to continue with the show. After briefly gathering his thoughts, the host
nods, says “yes” and changes the topic.

This excerpt, therefore, contains turn-taking, turn-assigning, and turn-accepting.
Following a series of task dimension DAs, the show’s host tries to take the turn by utter-
ing the filler eee “uh” He fails, as his co-host drowns him out with “gooseberry”. There
is no NCI accompanying the host’s utterance, as he barely moves (see Figure 4: 1). We,
therefore, classified the NCI as undetermined. An indicator for his turn-take attempt
is his gaze, which remains directed towards the guests (see Figure 4: 1) throughout the

A
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‘o) Coqp, " == . s ]
&e%*c%%aq 0 V.. 0:33:41.000 00:33:42.000 ... 00:33:44.000
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Figure 4.
Multimodal analysis of the conversational expressions: Use of turn-take and turn-grab to mediate the
conversation.
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co-host’s interruption. As he turns to the co-host, he remains speechless and waits for
him to elaborate. The co-host subsequent NCI, on the other hand, is a clear referential
deictic (3) accompanying the DA of assigning the turn. His gaze towards the host was
not enough to prompt a response, so he adds a firm head nod (see Figure 4: 3) towards
him and verbalizes his intent of assigning the turn to him with “continue”. This firm
head nod is why the DA was not secondarily classified as a turn release, but as instruct-
ing within the task dimension. The host almost simultaneously responds to this NCI
with a slight nod himself (see Figure 4: 4) and thereupon the verbal confirmation
“yes”. The nod was identified as a communication regulator NCI. The verbal confirma-
tion functions as a turn accept DA. Both the DA and the NCI are of background nature.

4, Discussion

An effective analysis of the non-verbal behavior that accompanies turn-taking
requires material that is authentic and rather informal than formal. The episode
from the entertainment show As ti tut not padu? offers such a resource. As elabo-
rated in the section The EVA Corpus, the notion that the material is highly spon-
taneous is corroborated by the video’s statistics. The sheer amount of overlapping
speech indicates a high frequency of turn management acts. The notion that the
material is spontaneous and performed in a relaxed manner is further supported
in Cooperrider’s [27] foreground-background distinction, as the DAs are well-
balanced according to their nature. Overall, there are 1,897 foreground DAs and
2,020 background DAs. Therefore, more than half of the DAs are of background
nature. This suggests that the material is not task-oriented, but instead serves the
purpose of an entertainment show. Moreover, the most frequently observed NCI in
the video were NClIs classified as regulators. The group of regulators represents 3/4
of all recognized NClIs in the entertainment episode. Regulators are followed by
the group of deictic NCIs representing almost roughly 16 percent of the recognized
NClIs. The remaining groups of illustrators, batons, symbols, and undetermined
NCI each account for less than a tenth of the recognized NClIs. Again, the domi-
nant NCI groups are of background nature, even if observing only regulators.
These findings further support the notion that the material is highly spontaneous,
relaxed, and entertaining. Therefore, it was a suitable choice for the analysis of
natural turn-taking behavior and its accompanying non-verbal behavior.

Even though it seems relatively elementary to annotate turn management DAs, at
times, the process proved to be complex. The acts of turn management are intertwined
with stalling and instruction DAs. Examples 1 and 2 show how the stalling function
(within the time management dimension) can also act as a turn-taking mechanism. In
example 1, on the one hand, the co-host wants to take the floor since the guest suddenly
released his turn. On the other hand, he does not know how to start. Hence, it is difficult
to determine the primary DA, especially since the remainder of his response can be con-
sidered an information-providing DA. Example 2 illustrates how fillers, which generally
pertain to the stalling function within the time dimension, act as turn-taking devices.
They signal to the interlocutor that one wishes to speak but still requires additional time
to properly verbalize one’s thoughts. To further complicate the annotation of turn-
taking management, in a conversation, each utterance by another person can second-
arily be considered a turn-taking DA. Even the act of posing a question, which would
primarily be annotated within the information-seeking dimension, can secondarily
be annotated with a turn-assign function (since person A, who is asking person B the
question, wishes person B to respond). Nevertheless, we did not annotate such second-
ary cases of turn management as alternative DAs. Only DAs where turn management is
key for an utterance were assigned the turn dimension. Consequently, the share of turn
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management DAs could be significantly greater, and the ratio between foreground and
background expressions notably tilted towards the background spectrum. Again, this
only highlights the nature of the material, which is by no means primarily task-oriented.

Since regulators and (partially) deictics are background expressions, we
expected them to co-occur with turn management DAs. As noted, deictics are the
elusive group of NCIs which can occur both in the foreground and the background.
In Example 1, the explicit turn management DA is accompanied by a referential
deictic. The semantic link with the word it refers to, however, is weak. The guest
speaks of an abstract “this” in his utterance “well this is it”. He does not refer to any-
thing physically present in the room; he just points to a mental image. Therefore,
the deictic is part of the background. This, in turn, is in line with the assigned DA,
since both concepts are background expressions.

A similar symmetry between the nature of the DA and the NCI is observed in
Examples 2 and 3. In Example 2, the NCI can be considered both as a background and
a foreground expression (see Figure 3: 1). Within the concept of DAs, it can also be
considered as occurring in the background and in the foreground. In the background,
it is a turn-assigning DA with which the host hopes to receive a response to his
nomenclature dilemma. In this case, the non-verbal behavior is perceived as sponta-
neous. Rather than to visualize the referential utterance dajta “come on” the speaker
tries to emphasize his frustration with the interlocutors, i.e., if you know better then
please explain, and thereby assigns the turn someone else. The ‘open hand gesture’ is
observed to signal this. In the foreground, it has an instructing function, within the
task dimension, since he demands a response. The host is referencing actual people
in the room and due to the imperative use of the referential utterance dajta “come on
you two”, the observed conversational expression may be interpreted as instructing.
Dajta is perceived as an explicit speech referent, and the non-verbal behavior seems
to directly visualize it. Similarly, in Example 3, the NCI (see Figure 4: 3) isnota
typical background referential deictic as the co-host physically leans towards the host
while he nods towards him in order to prompt him to continue. The referent of the
NCl is, therefore, an actual person (the host) in the room, and the NCI also occurs in
the foreground. This duality is reflected in DAs as well. On the one hand, the co-host
assigns the turn to the host (within the turn dimension); on the other, the co-host
instructs the host to speak (within the task dimension). Again, this is an example of
the difficulty in differentiating between background and foreground expressions.

Finally, as hypothesized, regulators are the group of NClIs that co-occur with
unambiguous turn management DAs. In Example 1, the secondary turn management
DA co-occurs with the group of regulators, specifically a communication regulator.
Whereas the group of deictic NCIs crosses the foreground-background barrier, regula-
tors are background expressions. The fact that the accompanying NCI is a regulator
and not a referent from the deictic group, which would be more typical for feedback
elicitation, further endorses the assignment of a turn dimension DA and highlights the
turn management intent. Example 3 illustrates a similar unambiguity when regulators
are used for turn-taking. There is an underlying agreement of the nature of the DAs
and the NCI in the last utterance “yes” (see Figure 4: 4). Namely, both take place in
the background. And clearly, they were well understood by the interlocutors as no one
else tried to take the turn. The opposite phenomenon is observed at the beginning of
the same example (see Figure 4: 1) with the host’s filler “uh”. It is an example of a failed
turn-take attempt since the co-host interrupts the host. There was no noticeable non-
verbal behavior accompanying the host’s filler, which is why no NCI could be assigned.
However, one might argue that the fact that there is no NCI accompanying his turn-
take attempt, contributes to the reason of why the attempt failed. Consequently, this
might be considered a supporting example of Birdwhistell’s [22] findings that success-
ful communication requires both verbal and non-verbal components.
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We can therefore confirm our hypothesis that turn management DAs co-occur
with regulators. The case analysis further supports the hypothesis that turn manage-
ment DAs particularly co-occur with communication regulators. Moreover, we can
observe that during propositional content, i.e., task-oriented DAs, use of illustrators
(foreground NCIs) is more common (see Figure 2: B in Example 1). In accordance
with Cooperrider’s [27] characteristics of foreground-background gestures, we
observed the spatial prominence of each type of gesture. Example 1 shows how
non-verbal behavior changes in parallel with the change of DAs. As the DAs changed
from task with the function of informing to turn management with the function
of turn release (see Figure 2, B and 1), so did the NCI. It shifted from foreground
behavior to background behavior. Moreover, foreground NClIs are far more promi-
nent than the background NClIs. It seems that, as this simultaneous shift in DAs and
foreground-background behavior occurs, body behavior is decelerated and mini-
mized. Our findings, therefore, corroborate Cooperrider’s [27] the special hallmarks
of foreground-background gestures.

There are, however, border cases. For example, the background DA of providing
feedback during active listening, such as uttering the supportive “yes” or “mm-
hmm”, can be accompanied by a slight nod of the head. Head nodding is generally
considered a foreground gesture, if it signals a “yes” or “no” answer, since it can
substitute speech altogether. However, in background use, one does not provide
an answer, but merely signals to the interlocutor, that one is listening to them and
wishes them to continue their turn. Hence, the act is clearly of background nature.
Nevertheless, it is impossible to state that at the same time one does not also agree
with what the interlocutor is saying. Agreement, however, is considered a fore-
ground act. This is a typical case where the duality no longer applies. Hence, it is
possible even for background DAs, such as feedback providing and eliciting, to co-
occur with foreground NCIs. Moreover, even task-oriented DAs are often accompa-
nied with batons, a representative background NCI, since they signal importance or
set the rhythm but do not convey any propositional content. It is therefore difficult
to extend the shared background-foreground nature hypothesis to other DAs.
Despite this observation, the exploration of the shared nature in foreground DAs
offers an interesting research question for future research.

A potential concept to further elaborate on the underlying nature is to observe
whether the gesture is prominent (in its iteration or spatial dimensions) or subtle
[27], as observed in Example 1. In accordance with this distinction, a subtle nod
suggests background nature whereas a prominent nod suggest that the gesture is of
foreground nature. Moreover, the relative timing may also, provide additional insight
in the communicative intent. Although, not directly investigated in this research, is
seems that when the stroke phase of the embodiment (especially a hand gesture) co-
occurs with a specific speech referent (i.e. the gesture starts at the same time as the
spoken articulation) the information provided is propositional, i.e., of foreground
nature, whereas when the stroke phase occurs outside boundaries of the targeted
referent (or without one) the information provided is of background nature. An
example would be phrases “look over there!” and “what do you mean?”. In general,
deictics will accompany both phrases. On the one hand, the phrase “look over there”
is clearly a task-oriented DA and will be accompanied by a pointer, the stroke of
which will occur aligned with the verbal articulation of “there”. On the other hand,
the stroke phase of a similar gesture ‘visualizing’ the “you” in “what do you mean?”
will co-occur with “mean” and will be recognized as a referential deictic in turn man-
agement (i.e., as turn offer). Thus, in our future investigations, we tend to analyze if
the alignment of verbal structure with the prosody of non-verbal cues (i.e. the cues
preceding verbal acts, cues following verbal acts, cues at the beginning or end of
verbal cats) may shed further light on the true purpose of the shared nature.
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5. Conclusions

In this chapter, we examined what kind of non-verbal behavior accompanies
turn management DAs. For the annotation of turn management DAs, the ISO
24617-2 scheme’s functions sufficed. Nevertheless, turn management DAs fre-
quently overlap with other DAs, especially within the time management dimension.
The fact that it is sometimes very difficult to decide which dimension and function
is the most fitting shows the importance of multidimensional DA tagging. Asa
future endeavor, it would be more functional to create annotation schemes that,
besides being multidimensional, denote the hierarchical order of the tags assigned,
for example, the primary, secondary, tertiary, etc. dimensions and functions.

Cooperrider’s [27] distinction between gestures that occur in the foreground or
background proved an effective method within the concept of DAs. We hypoth-
esized that there is an interlink between background NCI and background DAs.
Since regulators, specifically, communication regulators, convey typical back-
ground NCI, we predicted their co-occurrence with turn management DAs. Indeed,
the present case study confirms this hypothesis. Moreover, an interlink with deictic
NCI was observed. As they can be of either background or foreground nature, the
premise that background DAs co-occur with background NCI is maintained. This
duality is not observed only within NCI but also within DAs. An utterance can have
alternative expressions, one of background nature and one of foreground nature.
However, the duality occurs simultaneously for NCI and for DAs. Hence, the fact
that there is the same duality at the NCI level and at the DAs level strengthens the
hypothesis of an interlink between the two concepts.
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