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DEIXIS IN INTERACTION: A MULTIMODAL APPROACH
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ABSTRACT

This paper presents a corpus-based study of deictic non-verbal expressions produced by Greek
television interview participants and their relation to the co-uttered speech. Deictic non-verbal
expressions were extracted from a multimodally annotated multimedia corpus and they were studied in
terms of typology, modalities employed, frequency, and distribution per participant. Furthermore, in
order to identify the meaningful content they acquire, they were classified into categories according to
their referent, expressed or not through speech, i.e. a concrete object, person or location or an abstract
concept related to time and space.

1. Introduction

In face-to-face interaction speakers employ distinct modalities in order to communicate their message.
Thus, the processing of information conveyed in all modalities (gestures, facial expressions and body
posture) is important both to comprehension and production of language (Ekamn & Friesen 1969,
McNeill 1992, Kendon 2004). In order to study the interplay between speech and non-verbal
expressions in its communicative dimension, a multimedia corpus consisting of Greek TV interviews
was developed to include multimodal annotations; non-verbal modalities of hands, head, face and torso
that contribute to the communication as well as the dialogue management during the interviews were
identified and annotated with semiotic, semantic and pragmatic values.

Out of this rich collection of features we select to present the expressions annotated semiotically as
deictic. Our goal is to (a) investigate the form and functions of deictic non-verbal expressions in an
interactional context, as well as their relation with the co-uttered speech, (b) classify the non-verbal
expressions according to their identified referents. For the purpose of this study we extracted all
instances of gestures annotated as deictic, together with the words or phrases that are synchronized with
them. Subsequently, we examine the typology of the deictic gestures, i.e. the specific forms that they
may have. We then move on to the classification of the referents (e.g. self deixis, co-locutor deixis,
location, time, presence or absence in the physical space, etc.) and their distribution in the data, to
discover the reasons for which deixis is mostly employed. At the same time, we study the words that
co-occur with the gestures to find out more about the lexical and grammatical properties that induce a
deictic gesture. Finally, we examine whether the choice of the form or the trajectory of the gesture that
the speakers make is determined by the respective referent category.

2. Non-verbal deixis

Deictic non-verbal expressions are mostly movements pointing to some direction with reference to
concrete objects, persons or locations (present or virtual/ imaginary with regards to the physical space
where an utterance takes place) or to abstract concepts related to time, space, or discourse structure.
Their form does not convey semantic information itself, in contrast to other semiotic types such as the
iconic ones. There are though several variations of deictic movements, i.e. in terms of the shape and the
trajectory of a gesture, the direction of a gaze, etc. More importantly, they acquire meaningful content
when linked to the actual referent which may or may not be expressed through speech. In this sense,
they clarify the way through which the speakers refer to the surroundings.

Though deixis has been traditionally considered as the use of linguistic elements that contribute to
locate entities in spatiotemporal, social and discoursal context (Lyons 1977, Marmaridou 2000,
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Levinson 2006), non-verbal deixis provides access to the visible contextual information needed to
understand an utterance.

Since deictic gestures, facial expressions and torso movements are a form of visible activity, their
understanding and disambiguation require audio-visual information, i.e. they are dependent on both the
linguistic and the extra linguistic information and context of the utterance. Non-verbal deixis has been
studied within the broader context of multimodal communication and in parallel to other semiotic
categories attributed to the various modalities (McNeill 1992, Kendon 2004). An efficient means to
study the form and meaning of deictic non-verbal expressions is their observation through a corpus
annotated with multimodal information. In this respect, non-verbal deixis has been co-investigated
together with speech segments to discover their function and contribution content of the talk as well as
to the turn taking system (Mondada 2007).

In principle, the classification in semiotic types follows Peirce’s model of trichotomy of signs
(1955) to icon, index and symbol, depending on the type of reference to the denoted object or entity. In
this respect, an index is a sign that is linked to its object by an actual connection or real relation. When
co-examined with language, an index is often related to a demonstrative word, though this is not always
the case, as it will be explained in the following paragraphs.

3. Corpus description

The interview corpus examined is of approximately 170 minutes duration and it consists of 12
interviews. The structure is that of a typical two-person discussion program, i.e. an interviewer (host
journalist) addresses questions to a guest (politicians, actors, TV personas) and the discussion follows
an agenda which is predefined in either a strict or less controlled manner (Koutsombogera &
Papageorgiou 2009). During the interview, the participants present their argumentation to the
discussion topics and they elaborate on their opinions. In this context, they produce a multitude of non-
verbal expressions co-uttered with speech.

In each interview, the audio signal has been transcribed® and the output has been further segmented
and annotated in terms of dialogue acts® (Bunt et al. 2010). The video annotation® deals with the
labeling of the non-verbal expressions (facial, hand and torso movements) co-occurring with speech, at
multiple levels: (a) identification and marking on the time axis, and assignment of (b) respective
semiotic type, (c) turn management type (d) feedback type, (e) attitudes and emotions expressed (W3C
2008) and (f) semantic relations with speech (Poggi & Magno Caldognetto 1996). The levels and labels
used in the annotation scheme are mainly inspired by the MUMIN coding scheme notation (Allwood et
al. 2007), which was created for building annotated multimodal resources to study communicative
phenomena in different situations and different cultural settings, and whose categories have been
proven to be reliable. Both audio and visual signals as well as the tier-subtiers annotations are perfectly
synchronized; the overall set of annotation levels is distinguished by speaker, and all the annotation
metadata are integrated into xml files.

The goal of this corpus building process was to study the interplay between speech and non-verbal
expressions in its communicative dimension. For the purposes of the present study we focus on non-
verbal expressions semiotically annotated as deictic. All instances that were annotated semiotically as
deictic have been extracted from the corpus, and were further analyzed according to the semantic
properties they express and their coordination with co-occurrent words.

4. Non-verbal instantiations of deixis in the corpus

In the TV interview corpus of 170 minutes, 10K of non-verbal expressions were annotated. Non-verbal
expressions are grouped under the main modality used, i.e. hands, head/face and torso. Table 1 (left)
shows the distribution of the distinct modalities in the corpus. In general, the rate of the produced non-
verbal expressions is the same in all cases, independently of the interview or the participant and, on
average, a speaker produces 0.9 non verbal expressions per second.

Furthermore, 3.5% of the corpus instances, i.e. approximately 350 non-verbal expressions were
semiotically labeled as deictic. Deixis is one of the five values employed to describe the semiotic

! Transcriber (http://trans.sourceforge.net/ )
2 General-purpose functions, as defined in the draft of 1SO 24617-2
® ELAN (http://www.lat-mpi.eu/tools/elan/)
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properties of a non-verbal expression according to a Pierce-like model as included in the MUMIN
coding scheme notation. The rest of the labels are related to rhythmic movements of the hands
accompanying the speech (beats), to iconic and to symbolic (emblematic) expressions. A non-
applicable (n/a) value was also employed for cases where there is no evident semiotic property carried
by a non-verbal expression and it is attributed mostly to facial expressions and torso movements. The
most frequent label attributed is the one of beats, followed by n/a, deixis, iconicity, and finally
symbolic expressions, as presented in Table 1 (right).

Non-verbal expressions | % Semiotic types | %
hands 545 | beats 46.6
head-face 35.7 | nla 46.2
torso 9.8 deictic 3.5
iconic 2.9
symbolic 0.8

Table 1 Distribution of all non-verbal expressions attested
in the interview corpus (left) and their attributed semiotic types (right)

Non-verbal expressions annotated semiotically as deictic have been extracted from the corpus
together with the words or phrases that they synchronise with, and were further analyzed in terms of
their typology and the deixis referent to discover pragmatic, lexical and grammatical properties
inducing a deictic non-verbal expression.

The deictic function is performed by all modalities. Specifically, 85.4% of the deictic instantiations
was attributed to gestures, i.e. movement of index fingers or extending arms with palms open pointing
towards a referent. Subsequently, head movements and facial expressions appear in 10.3% of the cases;
gaze direction as well as head tilting combined with eyebrow raising and ranging openness of the eyes
are representative expressions of a referent indexing. Finally, torso movements may also have a deictic
function (4.3%) and are usually performed by turning the torso towards the referent while always
combined and synchronized with another modality. While examining the distribution of deictic non-
verbal expressions per speaker group, we attested that the hosts perform relatively more expressions
(60.5%) than the guests (39.5%); this difference however is not statistically significant.

Deictic non-verbal expressions | %
hands 85.4
head-face 10.3
torso 4.3
host 60.5
guest 39.5

Table 2 Distribution of deictic non-verbal expressions per modality and speaker group

5. Referents of deictic non-verbal expressions

Deictic non-verbal expressions acquire meaningful content when linked to the actual referent which
may or may not be expressed through speech. Furthermore, the indexing of the referent may occur with
or without the use of deictic words, i.e. deictic gestures that occur in both of the following examples:
aré T dnuocietuara avtd® # eivor or'to kalitepa Keiueva. The typology of the deictic non-verbal
expressions, that is, the forms they may have, were co-investigated together with the words or phrases
synchronized with them. Next, we attempted to classify the referent types and their distribution in data
to find out more about the reasons why deixis is employed by the speakers. We consider the deictic
non-verbal expressions as egocentric, that is, the center of the deixis (origo) is the interview participant

* Examples in Greek are extracted from the corpus transcription. Words that are synchronised with the deictic non-
verbal expressions are in bold.
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who holds the floor in any given moment. Thus, the center consists of the speaker at the time and place
of the utterance and the respective non-verbal expressions. The identified types are summarised in
Table 3 and presented in detail in the following paragraphs.

Deixis referents %
Self-reference 29
Other-reference 25.8
Space 9.5
Hypertextuality 8.8
Time 7.5
Discourse 19.4

Table 3 Distribution of referents of deictic non-verbal expressions

5.1 Self-reference

In general, person deixis, expressed either verbally or non-verbally, is related to the grammatical
persons included in the utterance, i.e. the speaker, the addressee, the audience of the interview and the
entities mentioned in the content of the utterances.

Self-reference non-verbal expressions are performed by the participants who hold the floor at any
time. It is represented by 29% of the overall deictic non-verbal expressions. Speakers use their index
finger or an open palm pointing at themselves whenever they want to highlight speech content that is
related to themselves or their professional and personal surroundings. A pattern attested is that of
stressing the first person of the personal pronoun, while at the same time the hand moves towards the
speaker’s chest. According to Turk (2007), speakers employ this type of gestures not only for self
reference purposes, but to distinguish themselves from a group and emphasize on their own
experiences as well.

Movements of this type often synchronise with forms of the 1* person of the personal or possessive
pronouns: ey mov oag WA, WS DTOVPYOS EYM, KAl PE YVOPLOE, ECOITIAS THG OIK)S MOV BE0NS, Kol Vo, ue
EYEL OVaoYNUATIOEL EUEVA, DTEP TOD VTOVPYEIOD MOV, TI Aéue ouwg gueig, etc. As Greek is a pro-drop
language, the pronoun may be omitted at times; still, the speakers clearly employ deictic movements to
refer to themselves: dtav pdliora Oewpovuar, EEpw var, 1o flémovue, ovta wov fovue, céfouar v
avtifetn amoyn, etc.

Moreover, use of the second or third person is quite often linked to self-reference deictic
movements to serve the goals of generalisation or expression of collectivity: za oroia vicdGovv kar ot
molites (a group where the speaker belongs), mov vouileic €66 onuavtixd, va Plafeic eav (you, i.e.
anyone) etc.

Besides linking of deictic non-verbal expressions to morphological forms, there are other cases of
self reference. Speakers indicate explicitly or implicitly that certain events they utter are somehow
connected to themselves, either as direct experiences or as part of their personal and professional
surroundings. For example, while a politician is talking about his wife addressing her by her name and
not revealing his relationship to her, he makes a self-reference gesture while uttering “n xvpio X péver
oto omitt THS”; he thus implies that there exists a connection between himself and that woman.

Deictic movements are also performed while the speaker talks about his/ her own actions: ¢y kat’
evrodv kopuazikig (orders that the speaker gives as a representative of his party), ue v apoordbeia
mov yiverar (from a speaker who is a minister), apocwmixd, w¢ éva eidog extévwang (for the speaker
himself), etc.

5.2 Other-reference
Assuming that the speaker is the deictic center, non-verbal deixis related to persons and performed to a
direction other than the body of the speaker who holds the floor are considered as other-reference. This

type of reference may take two forms, deixis towards the addressee as well as towards third parties,
which — in a two-party discussion — are absent from the physical space of the interview.
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5.2.1 Co-locutor deixis

Non-verbal modalities employed to express deixis of the addressee (13%) are usually synchronised
with uttering the co-locutor’s name and/or identity, or with forms of the second person of the personal
pronoun: fa eag dwow pia ovufovis], dikaiws E6ElG, Qo coc Tw E6AG ATEPO, 00C EPWTWD ECAG, 1
gvavtiov 6ag diopoptopia, eag onuovpynoe mpofinua avtd; etc. Co-locutor deixis is also synchronised
with larger groups or organisations to which a speaker may belong or be related to, e.g. a pointing
gesture towards the minister of public order performed while a speaker utters the phrase azé v
actovouio s Ococolovikg.

5.2.2 Third-party deixis

Non-verbal deixis to (well-known or not) persons who are not present in the physical space of the
interview, but are involved in the argumentation or mentioned in the speech content occurs quite often
(11.8%): ra miroipikia oto cyoleio, driovg kaliitéyveg, ano to TAXOK kar ty NA, o Poveémoviog
evemdakn oty vmobeon, evavtiov Eveg vmovpyov, avti va 1o wel § Zoyapéa, n Kpiotidav Auavmovp, o
O1e00vvTIiS TO KOVOVI(E, 01 PIAOL LLOG, VIO TIC POVAIKES COVOOEAPOVS, IE TOV TEPOEIPO TOD KOvofloviiov,
av Jdev mapovy 01 dAGKAAOL, Ol appoTeS, OTOV 0KODW amo TV OlIMUATIKY avTImoAiTevel, o
KOPepynTIKGS EKTPOGWTOS, Kai Tov duoaGloypdpov, etc. This type of movements is assumed to be
used to serve purposes of stressing the agent who carries out an action or is responsible for a statement
or an event.

5.3 Space deixis

Space deixis is related to the spatial locations relevant to an utterance. As it is also the case with person
deixis, the locations may be either those of the speaker and addressee or those of persons or objects
being referred to.

Speakers employ deictic non-verbal expressions to indicate the whereabouts of a specific location,
which rarely coincides with the interview setting (e.9. &dé eivar o yawpog, u’ apéoet wold avté to
mAaTd, EYovy AVTO oo oTOVVTIO, eluaote €06, To Miun arélw). In fact, most of the locations mentioned
are usually related to the topic of discussion; the speakers point vaguely sideways, while uttering names
of cities, districts and places related to their opinions or experiences (e.g. # Ipiavdia dev wdet kaAd, THS
Kpijtys oto Hpaxiero, oto Néo Aelyi, ey nuovv etig Bpulélies, ayoleio oto Keparoivi, otny
Kadapapra, uéypr to Bapdapn, uetal Bpoéeldav ko Zrpacfoipyov, otnv Kpijvy), to locations of
personal and professional activities uttered by the speaker: (e.9. nog karayysilare mpoytés oty Bovla,
70 OIKaGTI|PLO 070 TV GAAY, aifovea TS odouélerag), or other locations (eto motdur).

5.4 Hypertextuality

The annotated multimodal corpus includes non-verbal expressions making reference to texts the
content of which is commented upon. The term hypertextuality is adopted to describe these cases where
utteramces within the discussion is linked to textual or audiovisual material within the physical space
of the interview (e.g. books, pictures, reports in front of the speakers, studio displays). The deictic
movements are used as a link to other texts beyond the interview text. This connection with other types
of material is employed with the goal of either argumentation or information on a topic based on
additional sources.

Speakers point towards these texts while uttering words such as: avté mov eivar ovykIvyTIKG €ivan,
00 Ypagel oyylikn piloloyia, eivol Evo. Ao To KALVTEPA KEIUEVA, DTGPYODY KOl OVTIPATEIS HEGH GTIS
katabécerg, avti n cvovavryen (an event presented within the reports that the speaker has in front of
him), ezov id10 axpifds xpovo, flénw kit pwroypapics e5m, etc.

Moreover, speakers often point to displays located in the studio where the interview takes place, e.g.
in cases of broadcast commentaries or event coverage related to the topic of the discussion: érer Aéze,
t0 ’mate, Qo emucivw oty Onfiwen, onwg gire kar o0 X, 0w va TIS dovuE, 0TS Eime Kol o
OVVOIKOAIGTHS, OO Ol aUTA. Ta, omola. maidaue, EAeye N ThAgopaocy, etc.

[1250]



[ DEIXIS IN INTERACTION: A MULTIMODAL APPROACH ]

5.5 Temporal deixis

Non-verbal expressions related to temporal deixis are linked to aspects of time involved in the events
included in the utterances. In this sense, deictic movements of temporal reference attested in the corpus
are related mainly to the past. The trajectory and direction of the movements in question are usually
backwards or sideways: yres kdvaue wa exrours (head, hands and torso move sideways), doo ety
mpaty teTpactia (both hands move sideways), 7o sire o kipiog mpw, piog Kopioxic nptv andé apketd
xpovia, v’ avté éfalav Ty oblvydé pov (hand moves backwards), zo dexéufpy twpo. (hand moves
backwards), etc. Reference to the present is more rare, e.g.: oz tépa (hand moves down).

5.6 Discourse deixis

Discourse deixis is used to indicate in an abstract manner the introduction of new topics in the
interview. Specifically, new topics are considered as metaphoric images or locations to which the
deictic movements point; they are employed by the speakers with the goal of presenting the co-locutors
with a new material as a possible forthcoming topic of discussion, e.g. wdue tépa va doduc.

Unlike its function with regards to the verbal content, non-verbal discourse deixis does not refer to
parts of the discourse; if a speaker wishes to make reference to an utterance or a topic that has been
previously mentioned, then the movements used are related to the time slot when the utterance or topic
took place (i.e. the past) and not the topic itself, e.g. in the utterance eirare ot [...] the hand moves
slightly backwards to make a temporal reference.

6. Patterns in deictic movements

Although there are variations in the intensity and form of deictic movements, it is possible to group
together certain non-verbal expressions in the sense that their direction, when linked to specific speech
content, could lead to the formulation of patterns. The most prominent example is that of the use of the
index finger, the thumb or the whole palm pointing or moving backwards when referring to events or
participants of events of the past.

Moreover, deictic movements to sideways indicate referents that are far from the speaker (e.g. either
locations or persons not in the physical interview space). However, there was no evidence to support
that the number of hands (single vs. both) used to perform this kind of gestures entails specific
correlations to the speech equivalent. Finally, speakers often point down when accompanying a specific
demonstrative word (e.9. kar avté ue pwrodoe, exeivy 1 ovviixy, avtév tov Cvlodapud) or adjectives
and adverbs of spatiotemporal properties: xa: Tépa, axé 1o euepvé wroioio, siuacte €00, televtaio
EMELTOOI0.

7. Conclusions

The corpus-based study of deictic non-verbal expressions revealed that there are multiple ways through
which deixis is performed, as well as multiple types of referents to which the deixis is addressed. A
major contribution of the study of non-verbal deixis is its employment by speakers when there is no
actual demonstrative word or what is considered as a traditional deictic expression, be it a temporal,
spatial or discourse vocabulary. In fact, we believe that in order to come up with an as complete as
possible framework for deixis interpretation, both verbal and non-verbal instantiations should be
studied in their inter-relation and complementarity.

Furthermore, when it comes to communication, deixis can be a powerful means to interpret the
dynamics of a given interaction. Specifically, both verbal and non-verbal signs deictic signs can
account for social goals of the speakers; kinesic features of a deictic movement such as the proximity
of a gesture to/ from a speaker or its direction, when expressed in parallel to the speech content, can be
considered as devices that both unveil a speaker’s intention and enable him/ her to achieve a social
goal.

Our future goal is to provide elaborate evidence towards the development of an interpretation
framework of deixis. Specifically, we plan to enrich our data with broader communicative instances of
face-to face interaction in order to strengthen our findings regarding forms and variations of non-verbal
deixis, as well as to further elaborate on the established categories of referents related to deictic
movements.
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