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Abstract: In the last decade, much research in the Autosegmental framework (Loehr 2012; 2014; Rohrer et al. 2023; 

Rohrer 2022) has highlighted a strong synchronization between Strokes' apex and prosodic prominences (pitch accents 

and prosodic edges). The paper addresses whether the synchrony with prosodic prominence signals the gesture’s 

semantic affiliation. The question is studied through the fine-grained analysis of an interview given by an actor where 

gestures were previously annotated (Cantalini 2022). The detection of prominences is achieved following the Language 

into Act Theory (Cresti 2000; Moneglia & Raso 2004), which connects Perceptively Relevant Prosodic Contours (‘t 

hart et al. 1990) to the pragmatic functions of the Information Units (IUs). Even assuming this framework, the 

synchronization of gestures to prosodic prominence is systematic. The paper shows that the affiliation of gestures must 

concern the IU where the prominence falls (neither backward nor forward). Prosodic synchrony, however, does not 

determine the type of semantic affiliation, which can be lexical, modal, or pragmatic; it does, however, impose 

substantial restrictions. The stance of modal gestures can scope on one word or one IU. Pragmatic gestures correlate 

with the pragmatic functions foreseen by L-AcT and synchronize with prominences bearing the corresponding value.  

IUs not bearing a functional prominence (Scanning IU) can affiliate lexical or modal but never pragmatic gestures. 
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1 Introduction 

In his seminal work, McNeill states that there are three synchrony rules governing co-speech 

gestures: semantic, pragmatic, and phonological. When speech and gesture co-occur, they are 

expected to present the same semantic information or perform the same pragmatic function, and 

the Stroke of the gesture precedes or ends, but does not follow, the phonological peak syllable of 

speech (McNeil 1992). Lexical affiliate, however, does not automatically correspond to the co-

expressive speech segment. Gestures are 'windows onto thinking' (McNeil & Duncan 2000) and 

can refer to the underlying concept rather than the emerging speech: ‘conceptual affiliate’ instead 

of ‘lexical affiliate’ (Kirchhof 2011). Therefore, the notion of ‘lexical affiliate’ is insufficient to 

specify the semantic relations that a gesture may find in speech (Cienki 2022). 

Gestures capture both visual and speech aspects of the Growth Point simultaneously 

(McNeill 1992; 2005; 2015; McNeill & Duncan 2000).  They can complement the reference to 

objects or eventualities that are analytically determined in speech, but also act pragmatically or 

supplement linguistic information, conveying meanings in a synthetic manner. In this paper, we 

will propose that identifying gesture affiliation in speech is a way to disclose how speech and 

gesture contribute to the meaning of the multimodal utterance. 

In parallel, a substantial body of research on gesture/prosody synchronization has been 

conducted in the last twenty years, particularly in the Autosegmental frame (Ladd 2004; 2008; 

Pierrehumbert & Hirshberg 1990) using the ToBI representation System (Beckman et al. 2005). 

This research, starting from Loehr's (2004; 2012; 2014) work, shows a strong synchronization 

between prominent pitch accents and Strokes' apex. More recently, the importance of prosodic 

edges has also been considered, as well as the information structure in connection to gesture 

functions (Cantalini & Moneglia 2020; Moneglia 2024; Rohrer et al. 2023; Rohrer 2022). 

Considering the two sides of the speech/gesture relationship, this paper investigates to what extent 

prosodic synchrony and semantic affiliation overlap and whether the gesture’s synchrony to the 

prosodic prominence signals the gesture’s semantic relationship. To this end, a specific 

methodology has been settled.  

Prosodic prominence will be defined within the configurational frame of the Language-

into-act theory (L-AcT) (Cresti 2000; Cresti & Moneglia 2018) that assumes a one-to-one 

correspondence Prosodic-Unit (PU) / Information-Unit (IU) and considers that the prosodic cues 

of the IUs specify their function within the information structure of the utterance.  

The functional values of IUs, such as, for instance, the expression of the Illocutionary 

force, the Topic function, and the Parentheses, are conveyed by Perceptively Relevant Prosodic 

Contours, which, by definition, constitute the main prosodic prominence in the utterance since 

they are intentionally performed (’t Hart et al. 1990).  

Looking at these functional values, the linguistic information encoded by IUs will be 

highlighted beyond the sole lexical information. This approach will be crucial to identifying the 

affiliation of pragmatic and modal gestures (Kendon 2004; 2017) and their relation to prosody. 

 The dataset used for this case study is an interview given by an actor from the Cantalini 

Corpus (Cantalini 2022), where gesture structure and information structure have already been 

annotated, resulting in 214 Information units and 128 Gestures in 5:10 minutes of Italian 

spontaneous speech. To this dataset, we added two independent annotations: a) the prosodic 

prominences found in each PU; b) the linguistic affiliation of each gesture (if any).  The affiliation, 

which necessarily relies on gesture interpretation in the local linguistic context of its occurrence, 

will be based on an operative method intended to make it as objective as possible. 

The paper's structure is complex and follows a series of research steps. Section 2.1 will 

provide a brief introduction to L-AcT and the methodology for annotating prosodic prominence. 
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In Section 2.2, the methodology for defining gesture affiliations is sketched. In Section 2.3, the 

dataset and the annotation strategy in ELAN will be presented.  

Section 3 describes the findings concerning the relation among Strokes / Prosodic 

prominences / Linguistic affiliations derived from the annotation. We will first present a fine-

grained analysis of prototypical examples for each type of gesture’s affiliation found in the 

dataset, detailing the empirical process followed to identify the affiliation of the Stroke and its 

relationship with the prosodic prominence. In section 3.1. we will deal with gestures affiliated 

with the meaning of the locutive content (word or phrase). In Section 3.2, we will go through the 

pragmatic functions that constitute the affiliation of a pragmatic gesture, specifically the Topic 

(3.2.1), the Illocutionary information (3.2.2), the Listing (3.2.3), and the Parenthesis (3.2.4). In 

Section 3.3, the linguistic contexts that do not constitute a possible affiliate of a pragmatic gesture 

will be considered. In Sections 3.4 and 3.5, we will identify gestures with Modal values visually 

added to the verbal content, as well as the peculiar case of gestures that find their affiliation in 

silent pauses. In Section 3.6, we will compile the quantitative and qualitative results obtained and 

attempt to draw generalizations regarding the overall question raised by the paper. We will claim 

that gestures find their affiliation in the IU to which they are synchronous, neither backward nor 

forward. On this basis, we hypothesize that the IU constitutes the linguistic counterpart of the 

gesture information, unpackaging the Growth Point from which the utterance originates.  

Prosodic prominence attracts the gesture and signals a meaningful relationship with the 

linguistic information conveyed by the IU. Still, it does not select the specific affiliation among 

the lexical, pragmatic, or modal meanings the gesture may convey. This choice, however, turns 

out to be constrained by distributional restrictions. The few cases of asynchrony found in the 

dataset are discussed in 3.7 and framed within general prosodic and gestural strategies. Finally, 

the findings are summarized in the conclusions as a takeaway message for future research.  

 

2 Methodology 

2.1 Information Structure and the Annotation of Prosodic Prominence according to 

the Language into Act Theory  

 

2.1.1 The utterance and its information structure 

L-AcT applies the traditional speech act theory (Austin 1962) to the analysis of spontaneous 

speech by looking at prosodic performance. As a whole, it considers that, in speech, prosody is 

the necessary means to perform speech acts and behaves as an embodied interface with the 

semantic and morpho-syntactic constituents (locution). No illocutionary interpretation can be 

assigned to speech if the prosodic performance is not considered (Cresti 2020). 

The utterance is the primary reference unit for speech analysis since it is the minimal entity 

that can be pragmatically interpreted (Biber et al. 1999; Cresti 2000; Izre’el et al. 2020). Prosody 

is crucial to segment the speech flow (Izre’el et al. 2020; Barbosa & Raso 2018)). The L-AcT 

methodology is based on recognizing prosodic breaks relevant to perception (Swerts 1997; Collier 

et al. 1993). The utterance is identified as a prosodically terminated sequence, i.e., a sequence 

marked by perceptively relevant prosodic breaks to which the competent speakers assign a 

terminal value (// in the transcripts).  
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Once a terminated sequence is identified, it is segmented into Prosodic units (PUs) when 

non-terminal prosodic breaks occur (marked with /)1. According to tradition, these prosodic 

boundaries are assumed to segment the utterance into units corresponding to IUs (Chafe, 1994). 

L-AcT states that IUs convey a specific information function defining the information 

structure of the utterance (Cresti 2000; Cresti & Moneglia 2018; Moneglia & Raso 2014). 

Information functions have a pragmatic definition and are framed in a prosodic pattern (’t Hart et 

al. 1990). The core IU of an utterance is the Comment, whose function is to specify how the 

locutive content must be interpreted in the world, i.e., the illocution of the utterance, such as 

assertion, question, order, and several illocutionary activities that are performed in ordinary 

speech (Cresti 2020).  The Comment is the only necessary IU type in the utterance and can be 

interpreted independently of any other IU. 

In this frame, information structure is not limited to the Topic/Comment or Topic/Focus 

relation as commonly assumed (Krifka 2008; Krifka & Musan 2012). The pragmatic definition of 

the Comment unit and the idea of a strict correspondence among Prosodic-unit, Information-

function, and Prosodic-cues allow us to treat concepts considered separately in the linguistic 

literature under the same principles and to define them for their pragmatic function. 

In particular, according to the standard L-AcT definitions (Moneglia & Raso 2014), the 

Topic (TOP) specifies to the addressee the pragmatic domain that is relevant to the Comment 

interpretation; the Appendix integrates the locution of the Comment or the Topic (APC/APT), the 

Parenthesis (PAR), adds information or a modal evaluation to the utterance on a different plane; 

the discourse Connector (DCT) serve to relate one information patterns with the preceding ones. 

Finally, various IU types are dedicated to managing the interaction with the addressee, working 

as Discourse Markers (Schriffin 1987; Raso 2014)2. 

All the above units depend on the Comment and have a one-to-one correspondence with a 

dedicated PU shaped by a Perceptively Relevant Prosodic Contour with differential prosodic 

properties. However, the strict correspondence PU / Information function is weakened 

considering that the locutive content of the Topic, Comment, Appendix, and Parenthesis can be 

scanned into prosodic units (SCA), which do not bear an autonomous information function.  

The information patterns around a COM defined at the utterance level can be, in principle, 

projected3 in higher-level reference units that characterize prosodically terminated sequences in 

speech, as sketched in the following paragraph. 

 

2.1.2 Illocutionary Patterns and Stanzas  

Considering prosodically terminated sequences, L-AcT identifies two types of reference units 

beyond the utterance: illocutionary patterns and stanzas, which feature more than one Comment 

unit within the same reference unit. 

An Illocutionary pattern is a terminated sequence compounded by a chain of Comments 

called Multiple Comments (CMM).  It is performed in one shot in a single prosodic and pragmatic 

program, giving rise to a natural rhetoric model where two or more pragmatic units are linked to 

 
1 Their identification has been proven consistent in corpus annotation across languages, reaching a high 

interrater agreement in different frames (Du Bois 1993; Buhmann et al. 2002; Amir et al. 2004; Moneglia 

et al. 2005; Moneglia et al. 2010; Izre’el & Mettouchi 2015; Panunzi et al. 2020). See Barbosa & Raso 

(2018) for an overview of the speech segmentation issue. 
2 Unfortunately, only one occurrence of these IU types (Dialogic Units) in this monologic dataset. For this 

reason, Dialogic units are not discussed here despite their interest in identifying pragmatic gestures (Lopez-

Ozieblo 2020). 
3 There are restrictions on this projection that cannot be treated within this paper. 
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achieve a goal (Listing, Reinforcement, Comparison, and Tag questions are the main patterns) 

(Cresti 2000; Panunzi & Saccone 2018; Saccone & Panunzi 2020).  

Stanzas are sequences of Comment units (Bound Comments - COB), when turns are 

longer than in informal dialogic exchanges and a greater degree of textual complexity than a single 

utterance is needed, such as life stories, narratives, lectures, and conferences (Cresti 2010; 

Saccone, 2020). COBs are linked within the Stanza till a terminated prosodic break through 

successive additions following the flow of thought; they are prosodically “linked” together 

(Panunzi & Saccone 2018) and bear homogeneous and weak illocutionary forces. From a prosodic 

perspective, COB units generally exhibit prosodic contours that are concluded by a final rise, 

perceived as a continuation mark. A COM with a terminal profile concludes Stanzas. Stanzas can 

be internally structured into information patterns that develop around each COB, typically 

including Topic (TOP), Appendix (APC), and Parenthesis (PAR). 

 

2.1.3 Operative method for the annotation of prosodic prominence in the dataset 

The prosodic cues conveying the functional value of an IU are perceptively prominent because 

the speaker intentionally uses them in his speech activity (’t Hart et al. 1990) for packaging the 

information. Therefore, the main prosodic prominence of an IU is defined as the Minimal 

Perceptively Relevant Prosodic Contour that characterizes its functional value: we use the 

acronym MPR to refer to this contour. To the end of this paper, let us sketch the main properties 

of the root unit shaping the Comment, the prefix unit shaping the Topic, the suffix unit shaping 

the Appendix, and the prosodic properties of the Parenthesis (summarized in Table 1).  

The root unit (’t Hart et al. 1990) shows a variety of prosodic contours that select the 

specific illocution conveyed by the IU (Firenzuoli 2003; Moneglia 2011; Rocha 2016; Cresti 

2020; Cresti & Moneglia 2023) and can comprehend a preparation, a nucleus, and a tail. The 

nucleus is necessary and sufficient to convey illocutionary information.  

The prefix IU must precede the Comment and, independently of its length, record highly 

prominent language-specific f0 contours aligned to the last syllables of the units (Firenzuoli & 

Signorini 2003; Signorini 2005; Raso et al. 2017; Cavalcante 2020). 

The suffix is a holistic contour characterized by an overall slightly descending f0 profile 

to the baseline, following a TOP or a COM (Cresti 2012; Cresti 2021). 

Parenthesis shows a platform contour marked by f0 slope with respect to the other IUs of 

the information pattern (Cresti 2000; Moneglia & Raso 2014; Saccone & Trombetta 2021 Tucci 

2010; Tucci 2012; Saccone & Panunzi 2023) 

These contours constitute the core prosodic prominence within the utterance and are 

annotated in the dataset. SCA units, which lack autonomous information functions, do not have 

an MPR. Beyond this crucial information, we also find Perceptively Relevant Prosodic Movement 

in the utterance that signals lexical emphasis but does not play a functional role. Typically, they 

correspond to a sudden pitch rise or vowel lengthening. We use the acronym *MPR to refer to 

this type of prosodic prominence, which is systematically annotated in the dataset. 

To clarify the annotation workflow, let us consider how MPRs and *MPRs are annotated 

in one utterance of the interview. 

(1a)  l’azione /TOP che sta sotto /SCA la volontà che sta sotto quella battuta/APT ti fa trovare la sua 

sonorità //COM 

‘The action /TOP which is under /SCA the will underlying that line /APT it makes you find its 

own sound //COM’ 



 
 

 

J. of Speech Sci., Campinas, v. 14, e025011, 2025 – ISSN 2236-9740  

 

 

Figure 1a: Annotation of prominences on the f0 track of (1a)  

(1) is divided into four IUs (boundaries are marked by the green lines in the f0 track). The 

segmentation and the assignment of each IU to an IU type were achieved in previous work. The 

accuracy of this previous annotation has been verified by a second coder when marking the 

prosodic prominences of each unit and amended when necessary. The comparison of the two 

annotations shows a substantial agreement (Kappa Fleiss = 0.779). 

In (1), the first IU is a Topic, and the last is the Comment. The Comment can be interpreted 

in isolation and is an assertion with a conclusive value. If the other IUs are erased, the utterance 

will work fine as a Topic Comment Pattern, both from a semantic and prosodic point of view. The 

Topic and the Comment bear a prosodic prominence, which is the nuclear parts of the units 

bearing the respective functional values (MPR marked in red boxes). The Topic's prominent 

rising/falling contour corresponds to one of the forms foreseen in L-AcT for this unit (Signorini 

2005; Cavalcante 2020). The gently falling contour of the Comment is the typical profile of a 

Conclusive illocution (Cresti 2020). 

The functional value of the two contours is verified perceptually, ensuring that we get a 

well-formed Topic/Comment prosodic pattern by erasing all segmental material except the two 

nuclei. This empirical process challenges the annotator's perception and requires maintaining a 

fixed interpretation of the segmental material of the IU, despite its modification. For instance, the 

phonological word in the Topic unit of (1) records three syllables (la-zio ne’). If the first syllable 

is erased, the sequence ‘zione / ti fa trovare la sua sonorità’ is perceived as a well-formed Topic / 

Comment utterance from a prosodic point of view, allowing the interpretation as a Topic of the 

pseudoword ‘zione’. On the contrary, if even the second syllable is erased, the pseudoword ‘one’ 

within the pattern ‘one / ti fa trovare la sua sonorità’ is not perceived as a well-formed Topic / 

Comment pattern; i.e., ‘one’ cannot be interpreted as a Topic.  The reason for this judgment can 

be only prosodic, since there can be any semantic differences between two pseudowords. 

Therefore, we have perceptual evidence that the rising-falling contour in the last box on the right 

of Figure1a is the MPR that has pragmatic value since it is necessary and sufficient to perform 

the Topic function.  

The process is repeated considering the Comment. In short, if all segmental material is 

erased in the unit ‘ti fa trovare la sua sonorità’ except the last word ‘sonorità’, the sequence ‘zione 

/ sonorità’ is perceived as a well-formed Topic / Comment Pattern, and the word ‘sonorità’ can be 

interpreted in isolation, keeping the illocutionary value of Conclusion of the utterance. Therefore, 
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the gently falling contour on the word ‘sonorità’ in the last box of Figure 1a constitutes the MPR 

of the Comment.  

The processing of prominences that do not bear a functional value follows the previous 

steps. For instance, in the Comment unit, in correspondence to the word ‘trovare’, a prominent 

rising-falling movement (first box of the IU, on in Figure 1a) is evident to perception and on the 

f0 track. However, if the word is isolated, erasing all the other syllables of the IU, the sequence 

‘zione/trovare’ is not perceived as a well-formed Topic Comment pattern, and ‘trovare’ cannot be 

interpreted at all. Therefore, we verify that the rising-falling contour on the word ‘trovare’ 

constitutes one emphasis with no functional value (*MPR). 

Beyond the Topic / Comment pattern, the two units following the Topic in example (1) 

(SCA / APT) also present a typical annotation case. It is verified that the sequence does not 

constitute a valid information pattern with the Comment if the Topic is erased. The scanning unit, 

however, bears two prosodic prominences, giving emphasis (*MPR) to the words ‘sotto’ (under) 

and ‘volontà (will).  The APT has no nuclear part and exhibits an overall falling profile until the 

baseline. In this case, we do not find any emphasis. Therefore, no specific segment of the IU 

constitutes a prominence, and the contour is marked ‘SPRED,’ meaning that the perceptually 

relevant movement with functional value is up to the holistic profile of the unit.  

Once each prominence in the utterance is identified, each movement participating in the 

prosodic contour is manually annotated on the f0 track, and the syllables concerned are transcribed 

in a layer.4 Their perceptual relevance is then confirmed by observing whether the annotation fits 

the Glissando threshold provided by WINPITCH (Martin 2015). 5 

 

 

 

 

 

 

 

 

 

 

 

 

 
4 The reader can download the audio files and the video file referred to in the paper from 

https://doi.org/10.5281/zenodo.17079664. A second expert annotator replicated the perceptual judgements, 

and the annotation was delivered after consensus agreement.  Being manually annotated on the f0 track, the 

edges of the prominences suffer from some under-determinacy (+/-10 ms) that is accepted in this practice.  
5  Glissando is the rate of f0 change above which a melodic change is supposed to be perceived and 

determines the perceptual boundary between a static pitch and a melodic variation.  If the variation is less 

than the threshold, the perception will correspond to a static tone; if it is higher, it will be perceived as a 

melodic variation. The threshold was established for synthetic vowels using a semitone scale (Rossi 1971; 

Rossi 1978; ’t Hart 1975). 



 
 

 

J. of Speech Sci., Campinas, v. 14, e025011, 2025 – ISSN 2236-9740  

 

 

Table 1: Specification for the annotation of prosodic prominence according to L-AcT  

IU Type 

(TAG) 

IU Information Function Prosodic Contour with 

functional value  

 (MPR) 

Prosodic 

emphasis on 

words 

 (*MPR) 

COMMENT 

(COM; COB; 

CMM) 

Express the illocutionary 

information within Utterances, 

Illocutionary patterns, and Stanzas. 

Root unit with a Nucleus  

MPR: Open repertoire of 

nuclear forms 

Possible 

TOPIC 

(TOP; TPL) 

Specify the domain of relevance of 

the illocutionary activity expressed 

in the COM 

Prefix unit with a Nucleus   

 MPR: Closed repertoire of 

nuclear forms aligned to the 

right 

Possible 

APPENDIX 

(APC; APT) 

Integrate the information conveyed 

by COM or TOP  

Suffix unit with no Nucleus 

MPR: Falling profile of the 

IU according to the 

declination line (SPRED) 

Possible 

PARENTHESIS 

(PAR) 

Metalinguistic insertion in the 

utterance  

No Nucleus  

MPR: Platform profile of 

the IU at a lower f0 range 

(SPRED) 

Possible 

DISCOURSE 

CONNECTOR 

(DCT) 

Specify the relation of the 

subsequent Information pattern to 

the preceding one.  

Holistic form of a single 

word 

MPR: SPRED 

Not possible 

SCANNING 

(SCA) 

Scans the IU and does not specify 

any information function 

Platform profile - No 

nucleus  

No MPR 

Possible 

Time taking & 

Interrupted units 

No information function No MPR  Not possible 

 

2.2 Operative method to identify the affiliation of a gesture 

The linguistic affiliate is the linguistic information allowing the interpretation of a gesture in the 

context in which it is performed, i.e., the information allowing the disclosure of the metaphor that 

the gesture embodies in the context of the utterance (Cienki 2023; Cienki & Muller 2008). The 

following is an example of semantic affiliation in the lexical material of an information unit.  

Consider first the description of the gesture phrase in Figure1b. In the preparation phase, 

the subject raises both hands mid-air, then, in the Stroke, keeps the hand’s position (Vertical Palm 

Up Open Hand, Molding a rounding shape), moves them down on his right side, and finally 

returns to rest position.6 

 
6 For ‘Molding’ as a mode of representation, see Müller / Bressem / Ladewig 2013: 711-712; Müller 2014: 

1691. 



 
 

 

J. of Speech Sci., Campinas, v. 14, e025011, 2025 – ISSN 2236-9740  

 

 

 
Figure 1b: Phases of one gesture, mute vs with audio source 

 

Gesture’s semantic value is almost underdetermined. We might say that the subject depicts 

something round that moves in space. However, the meaning of the gesture may be better 

approximated considering how it is connected to the linguistic content of the IU synchronous to 

the Stroke in (1b), that is, the COM of the utterance just presented in (1a): 

(1b)  ti fa trovare una sua sonorità //COM 

‘it makes you find its sound //COM’ 

The metaphor underlying the gesture can be disclosed by considering the wording of (1b). The 

subject makes a round object appear in his proximal space as it happens when something is found 

(‘trovare’), and the round shape of the object refers to the qualities of the sound (‘sonorità’), which 

is metaphorically considered ‘well-rounded’. Therefore, the phrase ‘trovare la sua sonorità’ (find 

its own sound) is the locutive affiliation of the gesture, which synthetically expresses a meaning 

complementing that phrase.  

We used this method to define the affiliation of each Stroke in our dataset, where prosodic 

prominences were not previously annotated.  

Notice that the description of the gesture’s meaning is highly idiosyncratic. Different 

annotators may use different descriptors; however, the affiliation selection is more intersubjective: 

people agree that the gesture has something to do with ‘trovare’ (find), and that what was found 

is sound.7 

Crucially, we considered the various linguistic levels encoded in the IU as a possible 

object of affiliation beyond the locutive content (words or phrases). As the Language into Act 

theory highlights, the IU can bear an information function within the utterance; it can be a COM 

specifying an illocution, a Topic specifying a domain of relevance, a Parenthesis, inserting a 

different discourse plane, or it can be a CMM framed in an illocutionary pattern, etc. This 

annotation was already present in ELAN when searching for affiliation, and it is very relevant in 

identifying pragmatic and modal gestures (Kendon 2004:158-159; Bressem & Müller 2014; 

Kendon 2017). 

 

 

 

 

 

 

 
7 The selection of affiliates in the dataset, given in the first shot by the first author, was verified by the 

second author, and a consensus agreement was reached in the case of disagreement. 
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2.3 The structure of the data set  

2.3.1 The annotation of Gesture / Information structure relation 

The dataset is a monologue from an informal interview with an actor about his work, taken from 

the Cantalini Corpus (Cantalini 2022). The annotation of gesture structure, prosodic boundaries 

of the utterance, information unit boundaries, and information function played by each 

information unit, achieved in previous work, shows the following layer hierarchy in ELAN:8 

• Gesture hierarchy  

• G-Units  

• GPhrases  

• G-Phases: Preparation, Pre-Stroke hold, Stroke, Post-Stroke hold, 

Retraction 

• Terminated sequence hierarchy  

• Terminated sequence type: Utterance, Stanza, Illocutionary pattern 

• Prosodic boundaries identifying PUs: NTB / TB 

• Information function of PUs: (according to the L-AcT tagset) 

The monologue has a 5:10-minute duration. It comprises 128 GPhrases and 214 IUs aligned to 

the speech signal. 192 IUs belong to the main types foreseen in L-AcT. However, the annotation 

also highlights time-taking units (TMT), some isolated units working as discourse markers, and 

some interrupted units. The following table illustrates the IU types and their amount. 

 

Table 2: Information Unit Types in the dataset 

COM CMM TOP TPL PAR 

APC 

APT SCA DCT 

INT 

IMP-r 

PHA 

i-COM 

i-TOP TMT UNC 
 

58 8 28 5 24 8 49 11 4 3 14 2 214 

 

Based on this annotation, we added two independent layers to the dataset, following the 

methodology presented in sections 2.1.3. and 2.2: 

a. The selection of the linguistic affiliation by each Stroke  

b. The timestamp of the Perceptively Relevant Contours found in each information unit (MPR / 

*MPR). 

 

2.2.2 The annotation of prosodic prominence 

Given the above units aligned to speech, in this research, we annotated 201 prosodic prominences 

in a dedicated layer according to the L-AcT methodology, 73 of which emphasized a word 

(*MPR), and 128 movements conveyed informational value (MPR). 

 
8  Gesture annotation follows the model in Kita et al. (1998); with integration from Bressem, Ladewig, 

Müller (2013) and Ladwing & Bressem (2013). See Cantalini et al. (2020) for the validation measures on 

the original corpus annotation. 
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 The annotation was achieved through WINPITCH, then saved in PRAAT and imported 

into the original ELAN files. The visual information did not influence the annotation of 

prominences, as it was not available to the annotator, who worked solely on the audio source. 

 To make clear the possible correspondence between the prosodic prominence and the 

semantic information in speech, a layer was added specifying the syllables involved in the 

prominence, according to the following hierarchy: 

SP3-MPR: MPR or *MPR 

 SPR-MPR-OV: Syllables involved in prominence or SPREAD 

The following is a quantitative representation of the dataset, derived from the annotation of 

prosodic prominence and the previous annotations of gestures and information units. 

 

Table 3: Gestures, information units, and prosodic prominences in the dataset 

Duration Information units Prominence of 

MPR type 

Prominence of 

*MPR type 

GPhrs 

5:10 214 128 73 128 

 

Prosodic prominences have a temporal duration and are not an apex. Therefore, we could compare 

prosodic movement and Stroke duration, observing whether they overlap.9 

 

2.2.3 The annotation of gesture affiliates  

From a theoretical point of view, the linguistic levels that convey meaning in an utterance and can 

affiliate a gesture can be found at the following levels, each headed by the respective tag:  

• LEX: the locutive level, in which semantic information is distributed (word, phrase, or 

proposition); 

• INF: the information function of the IU (COM/COB/CMM; TOP/TPL; PAR; APC/APT / 

SCA; etc.); 

• MOD (L/-U): the modality/stance expressed by the speaker on the IU content: a) about a 

single lexical choice (MOD-L); b) about one IU (MOD-U). 

The selection of the possible gesture’s affiliation in the stretch of speech according to the above 

possibilities was determined for each GPhrase in the dataset. The prosodic prominences in IUs 

were unavailable to annotators when the interpretation was given.  The affiliation was defined in 

ELAN in four dependent layers, parent of the Stroke (or Independent Hold) of each GPhrase, 

according to the following hierarchy: 

G2 GPHA (Stroke / Independent Hold) 

GE3: Description of the gesture feature10  

GE3-Gloss: gesture interpretation in the given context 

AFFILIATION OV: semantic information that allows interpretation 

 
9 It is worth noticing that the relationship between Prosodic prominences and IUs is not a one-to-one 

correspondence. Sixty-six units in the previous table never bear an MPR because of their nature, which 

does not specify an information function (SCA, interrupted IUs, and filled pauses). Moreover, the MPR of 

PAR and APC/T units (SPRED) is not marked when the PAR or the APC/T shows lexical emphasis. On the 

other hand, one IU can also present one *MPR beyond the MPR that characterizes its information value, so 

scoring two Prominences. 
10 Gestures are described by applying the descriptors derived from Bressem & Müller (2014), Muller/ 

Bressem / Ladewig, 2013), and other standard reference literature (Kendon, 2004; Bressem, 2013; Muller, 

2014. 
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AFFILIATION TYPE according to the following closed vocabulary: LEX (comprising 

the word and Phrase levels); INF; MOD-L; MOD-U 

Based on the annotation of Affiliations, Prosodic prominences, and Strokes, we investigated 

whether and how the prominent prosodic information of IUs is predictive of the gesture’s 

linguistic affiliation. In particular, we verify:  

a) the type of affiliation found by each Stroke;  

b) the possible relation between the affiliate and the prominences in the stretch of speech; 

c) the synchrony between each Stroke and the prosodic contours constituting prominences in the 

utterance. 

Given that the gesture systematically starts before affiliation and prosodic prominence, we 

considered a Stroke synchronous to the prosodic cue or to the affiliate if the time span of the 

Stroke reaches the contour and/or its affiliation.  

 

3 Discussion 

3.1 Locutive affiliations 

Example (2) and Figure 2a present a sequence of two parenthetic units, each accompanied by a 

gesture. Considering the content of the two units, each Stroke can be interpreted considering its 

affiliation to the locutive content of each IU and, in this case, specifically to one lexical item. 

(2) nella vita non lo so /PAR ma a teatro sicuro11 /PAR 

‘in real life I do not know /PAR  but in a piece for sure /PAR’ 

 
Figure 2a: Strokes affiliated at the word level in (2) 

 
11 For a better reading, the affiliation is marked in bold in the examples here and below, and the syllables 

involved in the prominence are underlined (not in the English translation). The Information functions of the 

IU are superscripted at IU boundaries and are in bold when the gesture is affiliated with that function. 
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The first Stroke is a circular counterclockwise movement with the hand (combination of fingers 

one-five-bent) affiliated with the word ‘vita’ (life). Establishing this relation, the metaphor 

underlying the gesture becomes clear: ‘the arch of life.’ The second Stroke traces a cross (flat 

hand palm lateral / palm down) and can be interpreted when affiliated with the word ‘sicuro’ (for 

sure). The underlying metaphor in this context might be ‘there is no alternative’. 

 Two prosodic prominences are reported in ELAN on the words ‘vita’ (life) and ‘sicuro’ 

(sure). This corresponds to the emphasis marked in red boxes on the f0 track in Figure 2b 

 
Figure 2b: Annotation of prominences on the f0 track of (2) 

 

Therefore, we verify that, in this case, we have a complete synchrony of the three variables: 

- The two Strokes overlap almost completely with the IUs and end when reaching the 

prominence  

- The lexical affiliate overlaps with the prosodic prominence  

Affiliation in a word was found in all IU types except the units with no lexical content, like time-

taking units (TMT). Synchrony with the prosodic prominence (*MPR or MPR) occurs in almost 

all cases. The few exceptions are discussed in 3.7. 

The affiliation of gestures to the locutive content is not limited to single words. Example 

(3), again in a Parenthesis IU, illustrates a prototypic case of gesture affiliation regarding a phrase 

(NP), i.e., a gesture affiliated at the compositional level of meaning. 

(3)  se è un regista /TOP con cui tu non hai /SCA un rapporto consolidato /PAR 

‘if he is a director /TOP you don't have /SCA a solid relationship with /PAR 

The PAR unit in (3) is synchronous with a rapid up-down movement at the speaker’s center and 

center-center space12, palm down open hand to palm up. 

 

 
12 See McNeill (1992: 89) for the notion of ‘gesture location’. 



 
 

 

J. of Speech Sci., Campinas, v. 14, e025011, 2025 – ISSN 2236-9740  

 

 
Figure 3a: Stroke affiliated at the level of Phrase in (2) 

This gesture cannot be interpreted in connection with ‘rapporto’ (relationship) or ‘consolidato’ 

(solid). Still, it can be understood when considering the NP (a solid relationship). In this relation, 

the gesture may refer to an ‘easy development of events’, a quality that characterizes solid 

relationships.  In other words, the connection to the phrase discloses the underlying metaphor, ‘an 

easy and fluid deal as happens when the relation is solid’. So, the gesture complements the 

meaning of the locution, not at the word level but at the compositional level.  

The Stroke is synchronous with one *MPR reaching the lengthening and the rise of intensity on 

the word ‘consolidato’(solid), characterizing the f0 track in Figure 3b.  

From the two examples regarding the affiliation in the locutive content, we can draw a 

simple conclusion. Admitting that the synchrony with the prominence predicts the affiliation, this 

cannot be the case when the affiliate is a Phrase. Nothing in the prosodic prominence in the word 

‘consolidato’ allows us to foresee that the affiliate is a Phrase instead of the word on which the 

prominence falls.  

Therefore, considering the simple case of the gesture affiliation found in a phrase, we verify 

that the gesture’s synchrony with a prosodic prominence cannot predict the affiliation type. This 

conclusion will become even more evident when looking at pragmatic and modal gestures. 
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Figure 3b: Annotation of prominences on the f0 track of (3) 

 

3.2 Pragmatic affiliations 

3.2.1 Topic Function 

The possibility of affiliating a gesture in the functional information expressed by IUs may shed 

light on the concept of “pragmatic gestures” beyond the three functions foreseen by Kendon: a) 

adding interaction with the interlocutor (performative function); stressing parts of the utterance 

(parsing function); c) changing the interpretation of the utterance or commenting on it (modal 

function); (Kendon 2004:159).  
 Let’s see the prototypical cases of gestures whose affiliation cannot be found in the 

locutive meaning but can be interpreted if the IU's informational value is considered.  

(4)  noi nella vita /TOP (quando parliamo) /TOP  

 ‘in our life /TOP (when we talk)/TOP’ 

 

 
Figure 4a: Stroke affiliated with the Topic function in (4) 
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The gesture in Figure 4a goes from the rest position to mid-air toward the interlocutor; the hand 

twists in “bunch pulm up” - the combination of fingers, one-five touching, like in offering + 

precision grip. 

 Contrary to the previous cases, in the context of this utterance, the Stroke cannot be 

interpreted in connection with any lexical item of the IU ‘vita’ (life), nor in connection with the 

subsequent IU ‘quando parliamo’ (when we talk). 

 As Muller (2014) noted in a different frame, this kind of gesture has a pragmatic value, 

creating a point in time and space for the interlocutor. In so doing, the speaker refers to a possible 

eventuality. Gesture affiliation becomes clear when considering that the unit's function is to set 

up a Topic. The gesture refers to an eventuality that constitutes the aboutness of the illocutionary 

activity, and by consequence, finds its affiliation in the unit's functional value. 

 Looking at the synchrony with prosodic cues, the gesture extends over the IU and reaches 

the MPR (and is kept in post-Stroke hold over the following Unit, which is still a Topic). As 

Figure 4b shows, the prosodic contour is one of the typical movements signaling the Topic; i.e 

“falling /platform /rising” placed on the final syllables of the IU (Cavalcante 2020; Raso 

Cavalcante & Mittmann 2017; Firenzuoli & Signorini 2003; Cresti & Moneglia 2018). 

 

 
Figure 4b: Annotation of prominences on the f0 track of (4) 

 

 Therefore, considering that the MPR marks the topic function of the IU, we can focus on 

the fact that the gesture is synchronized with the formal prosodic cue of its pragmatic affiliation. 

Gesture’s affiliation with the information function of Topic is frequent. Almost half of the 

gestures occurring in a Topic Unit have a pragmatic interpretation that matches the Topic 

function. According to the type of entity selected as a Topic in the utterance, these gestures refer 

to one eventuality, one object, a subject, the speaker itself, or one distal or proximal point or 

period in the space/time coordinates. As in (4), the gesture synchronizes to the Topic IU and 

reaches the MPR in its Stroke phase.13  

We can notice again that the relation of the Stroke with the MPR marking the Topic 

function does not allow us to foresee that the gesture's affiliation is with the IU's pragmatic 

function. For instance, in the following example of the Topic unit, the gesture depicts a forward-

 
13 The possibility of reaching the MPR in the post-Stroke-hold phase is also verified in the dataset, so 

synchronizing in the full expressive phase (multi-segment phase as opposed to single-segment phase) 

according to Kita et al. (1998). 



 
 

 

J. of Speech Sci., Campinas, v. 14, e025011, 2025 – ISSN 2236-9740  

 

twisting movement. It is interpreted in connection with the word ‘azione’(action): ‘the action done 

when interpreting a text is something that finds its way’.  

(5) l’azione /TOP […] ti fa trovare una sua sonorità //COM 

‘the action /TOP […] makes you find its own sound //COM’ 

 
Figure 5a: Stroke affiliated at the word level in the Topic unit of (5) 

 

The gesture almost overlaps the functional movement of the Topic highlighted in Figure 5b, 

which also marks the word that constitutes the actual gesture’s affiliation. So, synchrony with a 

functional MPR does not necessarily predict a pragmatic affiliation.14 

 

 
14 Notice that if the pragmatic gesture in Fig 4a is substituted in this context, it works fine and still signals 

the Topic function of the Unit, but the reverse doesn’t hold i.e. the gesture in Fig 5a is meaningless in the 

context of Fig 4a 
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Figure 5b: Annotation of prominences on the f0 track of (5) 

 

 

 

 

3.2.2 The Comment function: the illocutionary information as the gesture’s affiliation 

The synchrony between the gesture and the Perceptively Relevant Contours with functional 

values characterizes all types of pragmatic gestures found in the dataset. Figure 6a shows a 

gesture affiliated with the illocutionary information conveyed by the Comment in (6). 

(6) sono molto diversi /COM    l’uno dall’altro /APC 

 ‘they are very different/ COM  from each other /APC 

 
Figure 6a: Stroke affiliated with the illocutionary information in the Comment unit in (6) 
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The gesture depicted in Figure 6a can be described as a movement directed toward the 

interlocutor, vertical palm, open hand prone (stopping gesture). Again, we cannot interpret the 

gesture in affiliation with the lexical concepts of the IU (“different”, “very”, or “each other,” but 

it can be interpreted when considering the illocutionary value of the utterance, which is an 

assertion expressing a personal evaluation by the speaker (Evident Assertion in the L-AcT 

taxonomy by Cresti, 2020).  Roughly speaking, the gesture may mean something like: ‘Caution, 

it is my judgment.’ In this interpretation, the gesture supplements the speech-act performance 

with a precautionary sign, and its pragmatic function could be classified as ‘interactive stance-

taking’, whose scope is specifically the illocutionary activity. 

 Figure 6b shows the rapidly falling nuclear part on the last tonic syllable of the Comment, 

which characterizes this type of assertion.   

 
Figure 6b: Annotation of prominences on the f0 track of (6) 

 

Looking at the gesture/prosody synchrony, the gesture extends over the unit, reaches the 

MPR, and extends in post-Stroke hold over the subsequent Appendix. So, we have full synchrony 

Stroke / Prominence / Affiliation, where the affiliate is the illocutionary information specified by 

the prosodic prominence15. 

We identified seven gestures that find affiliation in speech acts of different illocutionary 

classes and types recorded in the L-AcT taxonomy: Directives (Recall), Expressives (Contrast, 

Obviousness), and Representatives (Assent, Evidence assertion, Ascertainment, Conclusion).  All 

of them almost overlap with a Comment IU and, like in this case, reach the MPR expressing the 

illocutionary activity.   

The synchrony with the one MPR constituting the prosodic nucleus of the root unit appears 

as a compulsory condition for gestures affiliated with the illocutionary value. These gestures 

cannot be foreseen in synchrony with emphasis.  

 

3.2.3 Listing and Illocutionary Patterns 

Listing is one of the basic patterns of speech (Couper-Kulen & Selting 2018; Saccone & Panunzi 

2020; Kahan et al. 2019). Various Comments or Topic (2 or 3 IUs) are gathered in a prosodic 

pattern whose function is to make these IUs a list, as in the list of Topics in (7) (Mittmann 2012).  

(7) giocando con le pause /TPL con i ritmi /TPL con i toni /TPL 

‘playing with pauses /TPL with rhythms /TPL with tones /TPL 

 
15 Again, the synchrony with the MPR does not predict its nature; the speaker could have performed a 

gesture affiliated with the word ‘diversi’ (different), that is, the word bearing the MPR.  
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The MPRs, marked in the red boxes, played one after the other, are sufficient to give rise to the 

listing effect. 

 

 
Figure 7b: Annotation of prominences on the f0 track of (7) 

 

A variety of repeated movements can accompany listing (Dressel et al. 2023; Dankel & Satti 

2019); here, as shown in Figure 7a, the gesture, annotated as a single Stroke, comprises three 

apexes through a multi-segment phase,16 alternative right/left/right movement of wrists relative 

to the torso changing the flat hand palm orientation, each one in synchrony with the 

corresponding MPRs of the list. 

 
Figure 7a: Stroke series affiliated with the Topic List in (7) 

 

 
16  Multisegmented phases are characterized by abrupt direction changes, keeping the same velocity; Kita 

et- al.1998:29-30). 
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Looking at the affiliation of this gesture, we can only verify that it does not have its scope on the 

concepts that are listed, i.e ‘pause’ (pause),‘ritmi’(rhythms), toni’(tones), but it is directly 

interpreted if affiliated with the activity of making a list.  

The listing strategy does not regard Topic units only, but is better framed within 

Illocutionary pattern constructions, where Comment units are linked in one prosodic model. 

Our dataset records four types of illocutionary patterns: listing, reinforcement, alternation, and 

combination.  In (8), the subject lists two components that characterize the choice of an actor 

when interpreting a text: 

(8) è la battuta /CMM è la sonorità /CMM 

‘ It is the line /CMM it's sound /CMM’ 

 

 
Figure 8a: Stroke series as Catchment affiliated with the Listing pattern in (8) 

 

The functional concept of the list is expressed by repeating the same gesture as Catchment 

(McNeil et al., 2001), marking the cohesion of the Illocutionary pattern structure.17 As Figure 8a 

shows, the gesture consists of palm-down flat hands realizing a circular up-down movement 

towards the speaker's body. Each phase is synchronous with each CMM and reaches its prosodic 

prominence. Therefore, the catchment strategy finds its specific value when affiliated with the 

listing activity. 

 
17 A catchment is recognized when one or more gesture features occur in at least two (not necessarily 

consecutive) gestures.  
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Figure 8b: Annotation of prominences on the f0 track of (8) 

 

Notice that the gesture could be considered a sequence of beats. However, the synthetic nature 

of the gesture must be taken into account. These gestures also possess semantic qualities: 

movements have direction (top-down), so acting the term ‘battuta’ (line), and extend over time 

and space, like speech and sound. Therefore, the gesture is affiliated with the listing function as 

well as with lexical elements.  

 This possibility is even more evident in the following example. The illocutionary pattern 

in (9) expresses an alternative between two qualities (opposition) characterizing the outcome of 

an actor's performance when interpreting a line. 

(9)  è comprensibile /CMM ma non esplicito /CMM 

 ‘it is understandable /CMM but not explicit /CMM’ 

 
Figure 9a: Stroke series affiliated with the Alternation pattern in (9) 

 

The information structure links two Comments within an illocutionary pattern, comparing two 

alternatives. The gesture highlights this link, marking the two sides of the comparison through 

two hand movements, respectively, on the right and left sides of the torso, mid-hair.  
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 Figure 9b shows the prosodic pattern and the MPRs of the two CMMs. Both gestures are 

synchronous with these MPRs and are pragmatic gestures affiliated with the comparison pattern. 

 

 
Figure 9b: Annotation of prominences on the f0 track of (9) 

 

However, relying on visual cues, the gesture picks up more than one feature simultaneously in a 

synthetic manner. In particular, the form of the hand (from bunch to spread flat hand towards the 

recipient), in connection with the word ‘comprensibile’ (understandable), leads to adding the 

feature ‘shed light on’ to the movement, which selects the first side of the comparison. In other 

words, the gesture is also affiliated with the meaning of one word.  

 On the other hand, in the second movement from right to left, the open hand moves down 

toward the interlocutor and rather expresses the value ‘caution, it is my point of view’, which is 

instead affiliated with the illocutionary value of assertion taken for granted of the second CMM. 

Therefore, the concept of Linguistic affiliation is a valid tool for disclosing gesture semantics, but 

it should consider the synthetic nature of visual information, allowing for multiple affiliations.  

 

3.2.4 Parenthesis Function 

The information function of Parenthesis is marked by prosody through a lowering of f0 range 

with respect to the other units of the information pattern (Dehé 2014; Saccone & Panunzi  2021; 

Saccone & Trombetta 2021); it is inserted in the utterance as a metalinguistic commentary, 

passing from an objective point of view to the subjective point of view of the speaker (Tucci 

2010; Tucci 2011) and is not compositional within the utterance. The prosodic profile is flat but 

may be marked by some emphasis.18 

(10) is an example of parenthetical insertion (white part of the f0 teach in Figure 10b), 

which adds an explicative commentary after a Bound Comment (black part of Figure 10b). The 

IU shows a lengthening of the syllable in the red box, marking with *MPR the word 

‘schematici’ (schematic). 

(10) apparentemente non logici /COB che vuol dire non schematici /PAR 

‘apparently illogical /COB that means not schematic /PAR’ 

 
18 Parentheticals have been recently considered at the utterance level instead of at the IU function level 

(Saccone & Trombetta 2021). We did not find parenthetical utterances in this data set, so we skipped the 

point. 
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Figure 10b: Annotation of prominences on the f0 track of (10) 

 

As Figure10a shows, while performing the Parenthesis, the subject orients both hands toward his 

torso, palm-up open hand, fingers 2-5 bent, finger 1 stretched.  The gesture synchronizes to the 

unit and overwrites the *MPR. 

 

 
Figure 10a: Stroke affiliated with the Parenthesis function in (10) 

 

Again, the gesture cannot be interpreted if referred to the words or the phrase ‘che vuol dire non 

schematici’ (that means not schematic). Still, it is immediately understandable if affiliated with 

the parenthetic function of the IU. Orienting the hands deictically toward himself, the subject 

means something like ‘said from my point of view.’ Thus, the deictic gesture is pragmatic, as it 

signals to the addressee the informational value of the IU expressed by prosody; i.e., the change 

in perspective of the IU content. 
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3.3 Information unit functions not anchoring pragmatic gestures (SCA, Interrupted 

units, Appendix, and Discourse Connectors) 

As we might expect from the L-AcT perspective, we did not find any pragmatic gesture affiliated 

with SCA, whose function is played out at the locutive level and lacks pragmatic relevance.  SCA 

units only guest gestures affiliated with lexical content or bearing a modal value (see below). 

The lack of pragmatic function also regards interrupted units of Topic and Comment, which 

may have lexical relevance but do not bear the MPR, which is placed on the right side of the 

prosodic unit, after the interruption. 

Both cases confirm that pragmatic gestures strictly correlate with a Perceptively Relevant 

Prosodic Contour bearing a functional value and must synchronize with units that play an 

information function. However, we did not find pragmatic gestures in synchrony with information 

units that serve as Discourse Connectors, or in the few Appendix units. In other words, no gesture 

in the data set was affiliated with the function of “connecting a unit to something previously said” 

nor to the function of “adding supplementary information”, which, in principle, might be 

possible.19 

It may be interesting, however, to notice that when the Discourse connection is coordinated 

with a gesture, the gesture goes in parallel with the semantics of the connector. For instance, the 

disjunctive value of ‘ma’ (but) in (11) is synchronous with a rapid movement of both hands from 

the center to the left side. The gesture can be interpreted as ‘let us consider the other side’, and 

is affiliated with the meaning of ‘ma’(but).  

(11) non schematico /COB ma /DCT questo non vuol dire /SCA che non sia logico //COM 

‘not schematic /COB but /DCT that doesn't mean /SCA it's not logical //COM’ 

 

 
Figure 11a: Stroke affiliated with the lexical information of the DCT unit ‘ma’ in (11) 

 
19 The data set is too restricted to derive any conclusion from this lack. Indeed, the possibility of gestures 

affiliated with the Appendix function was hypnotized in a previous study (Moneglia 2024).  
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In example (12), the DCT function is played by the conjunction ‘perché’ (because), which has a 

different meaning, and the DCT is synchronous with a gesture affiliated with this meaning.   

(12) in realtà aveva senso //COM perché /DCT dava un ritmo alla battuta […] 

‘it actually made sense //COM because /DCT it gave a rhythm to the line […]’ 

Figure12a depicts a mid-air gesture in the upper center space, left palm down hand, fingers 1-5 

crooked. The subject designs a point in space, which in connection to the conjunction 

‘perché’(why) indicates a concept that turns out not obvious, i.e., ‘the reason why.’ Therefore, by 

changing the semantics of the DCT, the gesture also changes and can be interpreted accordingly.20 

 

 
Figure 12a: Stroke affiliated with the lexical information of the DCT unit in (12) 

 

3.4 Modal values  

When searching for the linguistic affiliation, gestures bearing a modal value, e.g., the stance taken 

by the speaker (Biber & Finegan 1989) emerge clearly. (13) is a chain of two Comment units 

linked within an Illocutionary pattern of Reinforcement, and each unit of the pattern shows a 

gesture conveying an epistemic modality. 

(13) possono funzionare entrambi /CMM sono straordinari entrambi /CMM 

‘they can both work /CMM they are both amazing //CMM’ 

 

 
20 The affiliation of the gesture to the meaning of the lexical expression working as DCT seems to contradict 

the proposal made by Cresti and Moneglia (2021) that DCT units can be substituted one to the other and 

are, for this reason, semantically empty. However, the question has a further complexity since also the 

gestures synchronous to ‘ma’ (but) and perché (because) in (11) and (12) can, in principle, be substituted 

the one to the other. 
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Figure 13a: Strokes with Modal-Epistemic value in (13) 

 

The same gesture, sweeping away palm down open hands, is repeated in the two units, marking 

their integration in the same prosodic model. The gesture ends at MPR, and, as Figure 13b shows, 

the f0 presents a final rise, which characterizes the illocution of Assertion taken-for-granted 

(Cresti, 2020).  

 
Figure 13b: Annotation of prominences on the f0 track of (13) 

 

Looking for the affiliation, however, none of the lexical items (“work”; “amazing”) allows for its 

interpretation.  The gesture expresses an epistemic stance of ‘certainty’ on the propositional 

content of the assertion. The underlying metaphor is ‘no alternative; all swept away.’21 Therefore, 

the gesture works like the speaker's modal evaluation of ‘certainty’ added to the linguistic content 

of the IU.22 No linguistic device expresses the modal evaluation; it is just added to the multimodal 

utterance through visual cues. 

 
21 The gesture is similar in meaning to that in (1) but is performed with both hands and does not depict a 

crux. Two different ways of expressing the same meaning (Frege 1892) 
22 It may be interesting to observe that the gesture is repeated in a catchment in the second CMM unit of 

the illocutionary pattern, strengthening the cohesion of the illocutionary pattern construction. In this case, 
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Gestures conveying a modal evaluation may concern a single word,  instead of the overall value 

of the utterance, as just seen in (13). For instance, (14) is a Comment IU. The speaker concludes 

that the ways of segmenting a line can appear strange, but it is not illogical. The gesture in Figure 

14a is the standard emblem for something said ‘in the quote.’ The gesture is synchronous with the 

word ‘apparentemente’ (apparently). 

(14) [i momenti in cui tu segmenti la battuta sono] apparentemente non logici //COM 

 [the moments in which you segment the line are] apparently not logical //COM 

 
Figure 14a: Emblem of citation as a Modal gesture in (14) 

 

The emblem of citation does not regard the full content of the Conclusion; it is precisely the word 

‘apparentemente’(apparently) that is said in a multimodal quote. 

 In parallel, the prosodic performance of the word synchronous to the gesture clearly 

emphasizes the lexical choice with *MPR.  As Figure 14b shows, the word is lengthened, and its 

f0 jumps to a high pitch (in red box), while the MPR conveying the pragmatic force of 

the conclusion is the final falling movement (in red circle). 

 Therefore, we also get complete synchrony among the Stroke, the *MPR marking the 

lexical choice, and the lexical affiliate to which the modal evaluation is added through visual cues. 

Considering both types of modal gestures (scope on the IU and scope on one word), we 

recorded a variety of modal meanings expressed through gestures, covering the main stance types:  
Epistemic stance (Possibility, Surprise, Certainty, Uncertainty); Relevance stance (Preciseness, 

Approximation); Intersubjective stance (Caution, Compliance). 

 

 
the synchrony with the prosodic prominence is missed. This seems a typical consequence of catchment 

phenomena (see below). 
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Figure 14b: Annotation of prominences on the f0 track of (14) 

 

 3.5 Gestures in silent pauses 

We showed that finding the affiliation of a gesture in speech is a key path to its interpretation. 

However, gestures may also occur and be affiliated to a time-taking unit, which, in principle, 

from the point of view of speech, are not units of information. Considering the time-taking units 

(TMT) not filled by linguistic material in the dataset, three of them co-occur with a gesture. For 

instance, during the 600 ms pause in the speech flow, the subject takes time to restart his 

discourse, and this silence is filled by raising both index fingers at the upper center toward his 

head. 

 
Figure 15a: Stroke affiliated with the meaning of a pause 

 

The gesture per se cannot be considered an emblem with conventional meaning, but it can be 

interpreted in connection with the fact that it occurs during the pause of a monologue. If we 

consider the Stroke affiliated with the reason for the pause, the gesture gets a meaning: ‘an idea 
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may come to my mind’ / ‘there is something I may say’. Therefore, due to the inclusion of visual 

information, the silent unit becomes a multimodal unit of information.  

 

3.6 Quantitative and qualitative results 

 

3.6.1 Types of affiliations and their relation to IUs  

The first result of the research concerns the type of linguistic affiliations that we found in this 

monologue, described by the histograms in Figure 16 

 

 
Figure 16: Affiliation of gestures in the dataset by type 

 

Considering 128 GPHRS, 69 were found to be affiliated with locutive information (word or 

phrase), but a large number of gestures (59) concern non-lexical information. In this set, half are 

pragmatic gestures affiliated with information functions, and half are modal gestures, which add 

evaluation in the visual modality. Therefore, the strategy of affiliating gestures with lexical 

information prevails; however gestures that find scope in the information underlying the locutive 

phrasing (modality and information function) constitute a substantial set, and all types are 

consistently represented even in this small dataset.  

Figure 17 details the relation between types of affiliation and the IU types foreseen in the 

L-AcT approach. Comment, Topic, and Parenthesis IUs guest gestures that find affiliation of all 

kinds (Locutive, Functional, and Modal). However, this is not the case with Discourse Connectors 

and Appendices, which do not affiliate with modal or pragmatic gestures.  

It is crucial to notice again that the IUs with no functional values and no MPR (Scanning 

units and Interrupted units) never affiliate a pragmatic gesture. This confirms one of the 

assumptions of the L-AcT framework. Scanning IUs refer to the same locution of the unit they 

parse and do not constitute an independent information unit with a specific information function. 
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Figure 17: Affiliation of gestures by type for each IU type 

 

The above figures indirectly highlight the strict relationship between IUs and gestures. As far as 

we consider prosodically marked IUs as the linguistic counterpart of the flow of thought (Chafe 

1994), it is not surprising that gestures are found systematically affiliated with the linguistic 

content of the IU to which they are synchronous or, in other words, get their scope in that IU, 

referring to one or more characters of the underlying idea unit from which gesture and speech 

origin.  

From the analysis of our dataset, it seems that gestures are never affiliated backward or 

forward with respect to the IU they synchronize with.  The prediction, however, may appear too 

compromising since the gesture/IU relation is not necessarily one-to-one. In principle, the 

following two cases might conflict with this assumption and deserve close attention.   

First case. Sometimes, one IU can synchronize with more than one Stroke. We found five 

cases in the dataset where two Strokes occurred in the same IU.  As far as the Strokes are affiliated 

with the linguistic information of the same IU, this does not conflict with the stated principle. 

However, the observation of these contexts has theoretical relevance. Under the L-AcT 

assumption that the MPR expresses the functional value of an IU and that only one MPR can 

occur in the same IU, if it is true that pragmatic gesture must synchronize with an MPR and is 

also true that a Stroke must find its affiliation in the IU in synchrony, then, in no circumstance 

does one IU guest two pragmatic gestures. This sounds reasonable, and although a larger dataset 

is necessary to confirm this prediction, our observations corroborate this restriction on gesture 

distribution. 

Second case. In the gesture/IU relation, we found various Strokes extending over two IUs. 

This, in theory, conflicts with the above principle, which should be downgraded to a tendency. 

However, observing these contexts, we see that the exception proves the rule. Strokes extend over 
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two IUs only in two cases, and in both cases, the two prosodic units share the same functional 

value:  

a) when the units belong to the same underlying idea, as in SCA/COM; SCA/TOP; i-TOP/TOP; 

b) when the gesture is repeated in a catchment, marking the foci of an illocutionary pattern or a 

list (as in Figure 8), it can be considered a pragmatic gesture marking the cohesion of the 

illocutionary pattern. 

Although larger data sets are needed to verify the extent to which the affiliation relation Stroke 

/IU holds, the positive and negative correlations observed confirm the claim that the affiliation of 

the Stroke in the Information unit in synchrony is more than a quantitative tendency.  

 

3.6.2 Asynchronies 

The synchronization relationship between Gesture, Affiliate, and Prosodic prominence is 

substantial. Considering the 128 Strokes, only a few cases (9) do not satisfy the complete 

synchrony among the three variables. 

 Despite the small number of asynchronies, our fine-grained analysis revealed that they 

pertain only to gestures affiliated with lexical entries and can be framed within informational 

limits and specific gesture strategies.  The following possible asynchronies can, in principle, 

occur: 

a) Semantics first: gesture synchrony to the affiliate not marked by MPR(*) 

b) Prosody first: gesture synchrony to MPR(*), which does not select any affiliation 

c) Complete asynchrony: gesture not synchronized to its affiliate nor to one *MPR 

(15) is a context of Semantics first, relevant for its theoretical implications on the relation between 

prosodic structure and gesture. As anticipated in 3.2.1, L-AcT foresees that the MPR 

characterizing the information function of Topic is placed on the right side, on the last syllables 

of the IU. Under this condition, to comply with the principle that a prosodic prominence signals 

the affiliation of a gesture, to affiliate a gesture with a word preceding the MPR, this word should 

be emphasized.  This is not the case in (15), where the Topic is filled by an NP whose semantic 

head is modified (on the right) by a PP guesting the MPR (red box in 18b).  

(15) se tu hai un gruppo di lavoro /TOP 

 ‘if you have a group of work /TOP’ 

 
Figure 18a: Stroke affiliated with one word preceding the MPR in the Topic unit of (15) 
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The gesture depicted in Figure 18a is a large circular movement, flat hand palm up, open hand 

supine. The gesture is synchronous to the word ‘gruppo’ (group), constituting the semantic head 

of the phrase in Topic. In affiliation with that word, the gesture can be interpreted as ‘framing a 

container.’ So, the affiliate is a word on the left side of the unit, but, as Fig (18b) shows, the MPR 

is on the last word (in red box), while the word ‘gruppo’ (in a circle) is not emphasized. 

 

 
Figure 18b: Annotation of prominences on the f0 track of (15) 

 

Therefore, the prosodic properties of the Topic IU can predict the possibility of a Semantic first 

phenomenon: the Stroke can synchronize with a lexical affiliate preceding the MPR, which may 

not be emphasized.23  

 One of the gestures synchronous with (16) replicates the same phenomenon 

(16) ma se tu sei un attore che viene lanciato /TOP su un set /APT 

 ‘but if you are an actor who is launched /TOP on a set /APT’ 

The prosodic contour marking the Topic function of the phrase, which is headed by the word 

‘attore’ (actor) modified by a relative clause, is on the word ‘lanciato’ (launched), i.e., the modifier 

(on the right), as in the first box in Figure 19b.  

 Figure 19a shows that in synchrony with the word ‘attore’ (actor), the subject performs a 

gesture identifying an object in space, while in synchrony with this MPR on the word ‘lanciato’ 

(thrown), he performs an iconic gesture acting the launching (Müller 2014). 

 

 
23 We can notice, however, that the gesture is kept in post-Stroke hold until the MPR. Therefore, it still 

follows the tendency to synchronize with a PRC in its expressive phase. This possibility is common. In five 

TOP units in the dataset, the gesture extends over the entire unit and reaches the MPR in its post-stroke 

hold phase, maintaining synchrony within the gesture's expressive phase (Kita et al. 1998).  
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Figure 19a: Strokes affiliated with lexical content in Topic and Appendix units of (16) 

 

So, both words are the affiliation of a gesture, but the gesture affiliated with the word 

‘attore’(actor) is not synchronous with any prosodic emphasis on that word (f0 in a red circle in 

Figure 19b). 

 

 
Figure 19b: Annotation of prominences on the f0 track of (16) 

 

Therefore, the synchrony with a prosodic prominence of gestures affiliated with a word is not 

strictly necessary if the gesture is synchronous with that word (Semantic first). 

(16), however, also presents the opposite type of asynchrony (Prosody first), which is not 

connected to the prosodic properties of the information structure, such as the fixed position of the 

MPR in Topic units but can be framed within the gesture strategy of Catchment (McNeill et al. 

2001).  

 The gesture of throwing something in Figure 19a fully synchronizes with the Topic MPR 

(in the first box of Figure 19b) placed on the lexical affiliate ‘lanciato’(thrown). Still, the same 

gesture is repeated in a catchment in the following Appendix unit, attracted by the prosodic 

emphasis on the word ‘set’ (second red box in Figure 19b). However, the word ‘set’ does not 

constitute a possible semantic affiliation for the gesture. The catchment strategy can cause 

asynchrony between the Prosodic prominence synchronized with the gesture and its affiliation. 
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4 Conclusions 

Identifying the linguistic affiliation of gestures through gesture interpretation in the context in 

which they appear is productive. Considering all the various levels of information encoded in 

speech, all gestures in the data set find an affiliation. By selecting the range of linguistic 

information that allows for the disclosure of the metaphor underlying the gesture, we identify the 

type of information conveyed by gestures. Beyond lexical affiliation, pragmatic and modal 

gestures are so well identified. 

 From a quantitative perspective, we observe a tendency to affiliate gestures with the 

locutive content, complementing the meaning expressed by words or phrases; however, pragmatic 

and modal gestures are not occasional behaviors and occur with nearly the same frequency.  Given 

that pragmatic/modal gestures are frequently Recurrent gestures, the methodology can be 

significant in developing a bottom-up approach for the induction of their abstract meaning. 

 The L-AcT approach assumes that IUs necessarily correspond to prosodic units and that 

prosodic prominence is connected to intentional prosodic variations conveying the information 

function of the unit. This frame enables the capture of relevant generalizations concerning the 

relationship between gesture/prosody synchrony and the possible scope of semantic affiliation. 

Once the affiliation is identified, we have strong confirmation that gestures are semantically 

connected to the information units (Unit of thought in Chafe) to which they are synchronized, 

neither backward nor forward. This correlation confirms that gesture and speech units originate 

from the same rich underlying unconscious entity (Idea unit in Kendon, Grow point in McNeill). 

 Gestures may extend over two IUs only when both IUs refer to the same locutive space, 

as in SCA units or Illocutionary Patterns, confirming the overall synchronization principle. 

 Within this general synchrony rule, we have evidence of a strong tendency to synchronize 

among the Stroke, a Perceptively Relevant Prosodic Contour, and a semantic affiliation, all 

belonging to the same IU. The expectation that the Stroke starts before the prominence and finds 

its apex when reaching it, as stated in previous research, is also confirmed, even marking 

prominences within the L-AcT frame.  

 Asynchrony may rarely occur in both directions (Semantic first and Prosody first) and 

specifically regard Gestures affiliated with the lexical choice.  We could observe two cases that 

have theoretical relevance. The Semantic first case occurs when the prosodic contour has a fixed 

position, as in the Topic IU, and the lexical affiliate does not coincide with this position; i.e, 

emphasis is not compulsory for attracting gestures. The Prosody first case can be foreseen when 

gestures are repeated in a catchment, marking the cohesion of a construction, as typically happens 

in illocutionary patterns. 

 The general question posed by the article has a clear but not univocal answer. The 

synchrony of gestures with prosodic prominence, both functional and emphasis, is substantial and 

foresees a semantic affiliation in the IU in which it appears. However, it does not specify the type 

of affiliation (locutive, pragmatic, or modal).  In other words, we cannot foresee a gesture's 

semantic relation with linguistic information only by looking at gesture/prosody synchrony. 

Disclosing the image underlying the gesture in connection with the various semantic levels 

encoded in one IU is necessary. 

 Nonetheless, this research highlighted distributive restrictions, correlating with the L-

AcT’s principles, that constrain gesture affiliation. Gestures with a lexical affiliate and modal 

gestures can synchronize with both lexical emphasis and functional contours. Scanning units, 

which do not play any information function, can contain only prosodic emphasis and never attract 

a gesture with a functional value. Gestures with a functional affiliation tend to extend over the 
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prosodic unit, never synchronize to an emphasis, and necessarily synchronize with a prosodic 

contour bearing functional value. If one IU with functional value is synchronous to two gestures, 

only one of them can be a pragmatic gesture, while if one gesture extends over two PUs, they 

must share the functional value. 

 Gestures affiliated with the Topic function, the Parenthesis function, and the Illocutionary 

pattern structures convey the corresponding pragmatic value. If affiliated with the illocution, they 

are synchronized with Comment IUs, supplementing the illocutionary information. Modal 

gestures specify the speaker's stance about the content of the IU or just about one word within the 

IU, supplementing the information expressed linguistically. These results are interesting for 

Information Structure theory, as they constitute an independently motivated correlation to the L-

AcT assumption, which predicts that one specific prosodic unit type will perform one specific 

information function type. 

 We did not find pragmatic gestures affiliated with IUs working as Discourse Connectors 

or Appendices, which, on the contrary, can be affiliated with a gesture in their locutive content.  

This lack of gesture/function correlation may be due to the reduced dimension of the dataset, but 

may also signal the low pragmatic relevance of these information units.  
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