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Abstract

While abundant, studies’ have examined cognitive efforts required for metaphor
comprehension, what happens duringmmetaphorproduction remains underexplored.
Based.on#19 triadic conversations‘produced by 57 participants, this paper examines
conversational behaviours associated with the use of metaphorsvand deliberate
metaphors in particular. The data includes 2,631 conversational turns, of which
690 contained metaphors and 45ad deliberate metaphors! Four. conversational
behaviours were examined: turn duration, within-turn“pause duration, between-turn
gap duration, and.co-speech gestures. Compared with turns without metaphors,
those with metaphorsdasted significantly longer and"were more likely to co-occur
with gestures, whereas differences in within-turn pause and between-turn gaps
werenot significant. The results suggest that metaphor production involves more
cognitive efforts or a stronger awareness of thetengoing communication; however,
metaphor processing by the listener does not necessarily take more time. The effect of

metaphor deliberateness was not significant im‘any of the conversational behaviours.

Keywords: metaphor production; deliberate metaphors; conversational

behaviours; cognitive processing; disfluencies
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1. Introduction

Metaphor is the linguistic act of talking, andfpotentially thinking, about
something «in terms of something else (Semino, 2008). An example is “The
researcheriis quite far away from a breakthrough™ (metaphorically used words
italicized, the same hereafter);in' which “far away from” is'used metaphorically,
exhibiting a clear meaning transfer from their ‘basic’smeaning,of physical distance
(i.e., the source.domain) to a contextual meaning describing the researcher’s«chances
of achieving a breakthrough (i.e., the target demain) (Lakoff & Johnson, 1980). In
this example, the metaphor is. mostdikely used in a non-deliberate way, which means
the speaker talks about, the target domain without paying attention to the source
domain of the metaphorical utterance’ (Steen, 201L1); Another example is.“The
researcher is twenty miles away from a breakthrough”. Here,.the effect of the
utterance is for the listener to shift theirattention temporarily from the target domain
only to both the target and the source domain evoked by the metaphorical expression
(Steen, 2015). Physical distance is presented as a source domain referent for inferring
theschances,of achieving academie¢ success., Expressions like(this, where the speaker
intends' to provide a new perspective on the topic, are referred«to as deliberate
metaphors (Steen, 2011). In contrast, a literal equivalent of'the two metaphors, “The
researcher is unlikely to make a breakthrough”, expresses the same idea without
establishing meaningful links between a conecrete and an abstract domain.

How metaphors function in real-world contexts have long been considered
interesting questions to cognitive linguists. Extensive research has examined the

semiotic features of metaphor use (e.g., Kaal, 2012; Tay, 2016; Reijnierse et al., 2020;
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Ritchie, 2013) and the comprehension process (e.g., Brisard et al., 2001; Columbus
et al., 2015; Olkoniemi et al., 2016). However, speakers’ conversational behaviours
in metaphor production, which may be non-linguistic and multimodal, remain
unexplored. Do speakers behavedifferently when producing metaphors compared to
literal utterances? What about when usingsdelibérate compared to non-deliberate
metaphors? What do the patterns say about the underlying cognitive mechanisms
and/or the effects of being used injan ongoing interaction? These questions remain
to be answered through an'integration of linguistic and behavigural data.

In this paper, we foctus on four conversational behaviours: turn‘duration,
within-turn patiserduration, between-turn gap duration, and co-speéch gestures,
comparing these measures in turns containing metaphors to those that do not. We
firstsprovide a review of existing literature, highlighting the need to adopt a
multimodal approach. in, studying metaphor use in conversations, and then
introduce the data and statistical imethods. After that, we will presentwthe
descriptive” statistics and statistical /results, and diseuss the “implications,

limitations, and future.directions.

2. Literature Review

2:1.Metaphors in conversation:«findings from the/semiotic approach

Given the dialogic nature of conversation, the use of metaphors is seen as
arising from the interaction among the linguistic, cognitive, affective, interactional,
and sociocultural dimensions of the ongoing conversation (Kaal, 2012; Cameron,
2003; Cameron & Maslen, 2010; Mu'ller & Tag, 2010).

A large body of research follows a semiotic approach, exploring the linguistic
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features and functions of metaphors based on textual analyses. According to
Reijnierse (2017), about 7.3% of all lexical units in conversation data are metaphor-
related. Metaphors are often used to clarify abstract ideas, shape perspectives,
influence opinions, createscommon ground, and convey judgments, performing
explanatory, persuasive, affective, and evaluative“functions (e.g., Semino, 2008;
Ritchie, 2013). According to the Conceptual Metaphor Theory (Lakoff & Johnson,
1980), metaphors create systematic mappings between abstract.concepts and more
concrete, bodily-related, and tangible experiences. Such mappings are expected to
trigger embodied‘simulation”Gallese and Lakoff (2005), which can be broadly
defined_as thesco-activation of neural activities and bodily features.(Cuccio et al.,
2019). This/ process can facilitate the transmission of abstract/ideas.as well as the
speakers’ values and beliefs (Gallese’& Lakoff, 2005), making metaphors particularly
effective in influeneing the audience’s thoughts and reasoning (Lakoff & Johnson,
1980; Gibbs, 2005; Cuccio et al., 2019).

While certain metaphors appear./to be more appealing or, impressive than
others, some researchers attributed the difference to. the degree of deliberateness
involved in metaphor use (Steen, 2011, 2015)-According to Reijnierse.et al. (2018),
a metapher 1s potentially deliberate,*“if the source domain is¢part, of the referential
meaning of the utterance i, which itis used” (p. 136). Deliberate metaphors, like the
example discussed earlier, are assumed to guide attention and prompt the listener to
engage in cross-domain mapping. They are onceptually different from novel
metaphors, which concerns the linguistic' property of metaphors rather than

communicative intent (Steen, 2023)!. Corpus-based research shows that 1.3% of

! Importantly, deliberateness is not equated with novelty: Both novel and
conventional metaphors can be used deliherately or non-deliberately depending on



metaphors in conversations are potentially used in a deliberate manner (Reijnierse,
2017). Among all types of metaphors, deliberate metaphors, are believed to best
activate and shape the mental representation of the abstract idea due to the explicit
emphasis they put on bodily-related information (Cuccio et al., 2019).

While the sémiotic approach provides valuable insights into the linguistic
characteristics of metaphors, it typically reduces eonversation data to written text,
foeusing’ exelusively on verbal content while overlooking multimodal
information in conversational behaviours. This tendency is noted by Linell
(1982) as “the written-language bias”, an oversight that disregards impottant
multimodal information accompanying, spoken language, such as disfluencies, pauses,
and gestures. As a result, crucial‘conversational cues that co-occur with language use
arenoften neglected, limiting our understanding of how metaphors, amongst other
things, are usedifispontaneous interactions. Another Key limitation of the semiotic
approach is .itslimited ability to .eaptute cognitive activities associated “with
metaphor processing. While some studies argue that metaphors, particularly
deliberate ones, maytbe more cognitively and affectively. engaging than literal
expressions, thesesconclusions are often based on.inference rather than empirical

evidence:

the communicative intent and context (Steen, 2011, 2023). Nevertheless, deliberate
metaphors are indeed significantly moretlikely to involve the creation of novel
expressions while non-deliberate metaphors are more likely to be conventional (Tay,
2016). Also, deliberateness is not necessarily the same as consciousness in metaphor
use. According to Steen (2011), deliberate metaphors can be seen as metaphors in
attention, which affords the possibility of conscious metaphorical cognition, but
conscious cognition does not have to occur for a metaphor to be considered
deliberate.



2.2 Experimental Approaches to Metaphor Processing

Beyond identifying the communicative and affective functions of metaphor,
recent theoretical work has sought to specify how different levels of cognitive effort
arise during comprehension. Studies based on psycholinguistic experiments yielded
mixed results, highlighting the nuanced demands of metaphor processing. Some
suggest'heightened cognitive demands for metaphors. For example,experiments on
reaction time showed that wnderstanding written metaphors takes.donger than
understanding non-metaphorical<expressions withs€omparable”meanings (Gibbs;
1990; Onishi™& Murphy, 1993). Similarly, eye-tracking studies show ‘that
metaphorical sentences often result in longer reading times (€olumbus, et al.,
2015; ¢ Olkoniemi et al., 2016).4In a self-paced reading=task, novel metaphors
specifically require longer reaction times than/ literal expressions (Brisard et al.,
2001). A more recent eye movement study further,shows that deliberate:metaphors
aretead significantly slower than that of non-deliberate metaphers, and, both types
ofmetaphors are read significantly slower than non-metaphorieal. words (Vries et als;
2018). Deliberateimetaphors were also found to draw more attention to the Speaker’s
intention (Gibbs, 2015 Thibodeau, 2017) or add to perceived effectiveness.compared
tomon-deliberate cases (Reijnierse, 2017).

Despite this weight, of evidence of increased processing demands of
metaphors compared to non-metaphors, there aré€ also studies that revealed only small
or no difference between the processing of metaphorical and literal expressions. For
example, Glucksberg (2008) found that metaphorical and non-metaphorical
meanings can be processed equally quickly and in parallel, with neither having
unconditional priority. Nevertheless, in cases where both are present, metaphorical

expressions may be preferred to non-metaphorical ones. Similarly, Ortony et al.
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(1978) found that metaphor reading times exceed literal ones only when contextual
information is lacking; when sufficient contextual information is provided, reading
times of metaphorical and literal sentences did not differ significantly.

Apart from processing time, there are also studies that examined cognitive
engagement in metaphor processing basedson ether factors, such as accuracy of
judgement, perceived vividness, emotional engagement, and persuasiveness. A study
onsthe speed-accuracy trade-off, for example, showed that although metaphors and
their literal counterparts<were processed at the same speed; the accuracy rate of
metaphors can bedower than'that of literal expressions (Bambini et al., 2021). This
suggests..that thegderivation of metaphor 1s more complex than that of literal
meanings. Some studies have also shown that metaphors across all types have a larger
N400" effect, compared to literalexpressions (see Lai'et al., 2009 for a review),
indicating greater processing demands ordifficulty in semantic integration (Coulson,
2008).4In additien; metaphorical expressions, both novel and conventionalyrare
widely found to be more vivid or emotionally evocative thanstheir literal counterparts
(e.g:;.Bohrn et al., 2012; Reijnierse, 2017; Tay, 2024; Citron/& Goldberg, 2014;
Mon et al., 2021).sStudies such as Thibodeau and Boroditsky (2011)also provide
evidencesthat metaphors can influence the ways we reason aboutiand act regarding
complex abstract issues. These studies provide evidence that metaphors have greater
potential in triggering Embodied Simulation and influencing audiences’ opinions.

Overall, experimental evidence reveals ‘that metaphor comprehension engages
variable levels of cognitive effort depending on factors such as familiarity, context, and
communicative intent. Drawing on Kahneman’s (2011) dual-process model, Steen (2023)
proposes that metaphor comprehension may shift between fast, automatic and slow,

reflective processing, depending on the communicative context. Familiar metaphors in



neutral contexts may be understood effortlessly, whereas novel or deliberate metaphors
that extend across utterances require more conscious, reflective engagement. This dual-
process account helps explain the imixed empirical results by linking variability in
processing effort to contextual and communicative factors that influence metaphor
processing.

While existing “Studies have qprovided valuable insights into the cognitive
precessing of metaphors, most [ have, examined it only .as am outcome of
comprehension, leaving the process involved in metaphor production unexplored.
Moreover, similarto studies that follow the semiotic approach, existing experimental
studies also exhibitan apparent written-language bias. As noted by Kaal((2012), there
are far more experimental studies on written.metaphor comprehension than on spoken
scenarios. As summartised abovey“these studies primarily use written materials
displayed on\ sereens, with metaphor comprehension measured through indicators
such as mouse-clicking and eye movements. Even studies performed on spoken
materials tend to present isolated audio to the experimental subjects and are thus also
not interactive in nature. While precise measurements of cognitive indicators offer a
deeper understanding® of the processing™ mechanisms underlying ‘metaphor
comprehension, those indicators dognot capture’the dynamicgmultimodal nature of

spontaneous conversation.

2.3 Conversational Behaviours

The study of multimodal behaviours in conversations provides an
opportunity to gather indirect evidence about cognitive processing in metaphor
production. Conversational features like repetition, prosody, and gestures, which are

often neglected in previous research, may capture speakers’ awareness of the
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form and/or content of their acts in the ongoing communication; they are thus
referred to by Cienki (2020) as cues of “metacommunicative awareness (MCA)™.
According to Cienki (2020), these«cues do not necessarily indicate that the speaker
intended to speak or.behave in a certain way; rather, they may be signals that the
speaker is more or less aware of how they were expressing themselves. If the cues
are presented, in an effortful way,dor examplej, deliberate use of gestures and
elevated<tone, they may play a role in the listeners’ comprehension (Cienki,
2020). Apart from signalling the speakers’ communicative intent, some cues, such
as long utterancestand disfluencies, may also _indicate difficulties in formulating ot
expressing theddea or challenges in managing interpersonal dynamics (Bard et al.,
2007).. These cues can be a signal for listeners even if they/were produced non-
intentionally, influencing the comversation in implicit ways. In what follows, we
introduce somesspecific conversational behaviours that may provide complementary

insights into previeus findings on metaphor use.

2.3.1 Duration of conversational turns

A key indicator of speakers’ metacommunicative awareness and.cognitive
efforts in metaphor production is the duration<0f conversational turns. Longer
turnsy” which involve more words or slower speech, may<indicate slower
information processing, less coherent speechyandrelatively higher cognitive load
(Berthold & Jameson, 1999; Miller et al., 20015 utterances with a large number
of words are unlikely to be fast, see Goldman-Eisler, 1954). In contrast, shorter
turns, characterised by fewer words or faster speech, typically reflect quicker
information processing, more coherent speech, and a lower cognitive load. From

the perspective of communication, longer durations may arise when the speaker
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intends to emphasise a particular point or articulate the message with greater
precision and clarity, or when the speaker experiences pressure when talking,
whereas shorter turn duration may reflect a more spontaneous and natural flow of

speech (Mtller et al., 2001).

Turn duration and disfluencies

A behavioural indicatorthat.can lead to increased turn duration is the presence of
verbal disfluency markers, such.as self-repair, filled,pausesi(e.g. er, um), and
repetition (Lackley, 2015). These markers may occur as a result of cognitive
difficulties (Levelt, 1983; Bortfeld et al., 20015 Clark & Tree, 2002), attention to
the ongoing communication (Cienki, 2020), and interactive issues Goodwin
(1979). Previous research shows that longer and more,cognitively demanding
utterances_typically involve more disfluencies (Liekley, 2001; Shriberg;,1996).

Qiu et al. (2024) found that turns. with metaphors weresignificantly more
likely to contain self-repair and filled pauses compared testurns without any
metaphors. . Thisssuggests that the cognitive processes,involved in producing
metaphors | may ‘introduce additional planning or retrieval demands, or an
increased ‘awareness of the{extra effort, that the listener may . need in
comprehending the utterance, leading to more frequent disfluencies. The
increased occurrence of self-repair and filled pauses in metaphor-rich turns
indicates that speakers may need extra timesto formulate and adjust their

metaphorical expressions during the conversation (Qiu et al., 2024).

2.3.2 Within-turn pauses

Another conversation behaviour gelevant to production difficulty, either



cognitive or communicative, is the time lag between two conversational turns. In
cases where the same speaker continues speaking after a short silence (i.e., they
hold the turn), this time lag is referred.to as the duration of within-turn pauses.
Shorter within-turn pauses suggest more fluent or less deliberate speech, while longer
pauses reflect less fluent.speech or a stronger intent'to emphasise the idea (Lickley,

2015; Cienki, 2020).

2.3.3 Between-turn gaps

Whengsandifferent speaker takes the' floor after a pause, the time, lag, is
referred to as,the duration of between-turn “gaps. Shorter between-turn gaps
indicate that the precedingsturn<may, not be very much.cognitively challenging to
the listener (Holler et al., 2018; Roberts et al;, 2015; Berthold & Jameson, 1999;
Muller et al., 2001) or do not pose a challenge in formulating appropriatesesponses,
whereas longer gaps may suggest greater difficulty in comprehension or thatthe turn

is'more difficult to formulate a response to.

2.3.4 Co=speech gestures

Gestures are widely acknowledged to play a crucial role/in communication
and thought. According to MeNeill (1992), speech and gesture arise from the same
“growth points” of thoughts, which are then “unpacked” into linguistic content and
gestures during speech production. Some ) gestures convey visual, spatial, and
kinesthetic information in iconic, metaphoric, and deictic ways (McNeill, 1992), and
some are merely used to stress or emphasise certain parts of the utterance but do
not carry substantive meanings (Clough & Duff, 2020).

According to the information packgging hypothesis proposed by Kita (2000),



gestures help speakers organise and package visuo-spatial information into a linear,
sequential format that can be readily verbalised. Speakers gesture more in cognitively
challenging or linguistically complex tasks (Kita & Davies, 2009; Morsella & Krauss,
2004; Hostetter, 201 1), when'they perceive a lack of shared knowledge with their
listeners (Campisi & Ozyﬁrek, 2013; Galati& Brennan, 2014; Hoetjes et al., 2015;
Hilliard & Cook, 2016), and, in dialogue, when they are aware that their partner
is-having trouble understanding, for example in clarification.sequences (Healey

etal., 2015).

These «conversational behaviours ' are well-established _indicators of
cognitive processing and communication dynamics; however, they have been
underexplored in the context of spontaneous metaphor use. How these behavioural
cues vary across turns, with and without® metaphors, and turns with deliberate and
non-deliberate metaphors, remains_an open question. Furthermore, it is unclear
whether some behavioural cues, like turn duration, might'be further influenced
by other cues, such as within-turn pauses and vetbal disfluency markers. The
present study,addresses this research gap by identifying conversation behaviors

associated with the use of metaphors and deliberate metaphors in particular.

3. Data and Methods

Our data consists of 19 face-to-face fAriadic conversations between 57
unfamiliar participants (26 females and 31 males). Their mean age was 31 (SD=10.09,
Min=18, Max=54), and the average age of completing training or education was 21
(SD=5.77, Min=13, Max=43).

As shown in Figure 1, participants were seated close to one another in a
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triangular formation. They were video- and audio- recorded and motion-captured
using markers positioned on their upper body, arms, and head. The dialogues were
collected previously as the contrel condition in an experiment comparing these
dialogues to others involving a‘patient with schizophrenia. The data collection
methods and associated details are reported«in Lavelle et al. (2012) and Howes and

Lavelle (2023).

Figure 1: Participants in a triadic interaction

3.1 The'balloon task

The context of the conversations i$ the balloon task. Participants were verbally
presented with an ethical dilemma and informed that their task was to collaborate with
their group to resolve it. The verbal instructions are presented in Table 1.

The balloon task was chosen as the conversational context primarily to control for
topic variation: participants were instructed to go over all four passengers’ cases, ensuring

comparability across conversations. Moreoxlfgr, moral dilemmas naturally engage higher-



order cognitive and evaluative processes, such as weighing values, assessing risks, and
negotiating perspectives, which are often expressed metaphorically, for example, through
metaphorizing life, decision-making,.or moral responsibility. Therefore, ethical dilemmas
provide a structured and cognitively and socially rich context where metaphor use is both

likely and meaningful.

Fourpeaple are in a hot air balleon. The balloonis losing height and about
to crash into the mountaing. Having thrown everything imaginable out of the
balloongincluding food, sandbags and parachutes, their only hope isfor one
of them to jump to their certain 'death to give the balloon the extra height to

clear the mountains and save the other three. The four people are:

Dr Nick Rivers, a cancer research scientist who believes he is on_ the brink
of disgovaring @ cure for most comman‘types of cancer. H& is a‘good
friend of William and Susanne Harris.

Mr=s. Susie Derking a primaryschool teacher. She is gver the moon because
she is 7 months pregnant with her second child.

Mr. Tom Derking the balloon pilot. He'izs the husband of Susie, who he loves

verymuch. He iz also the only ane with any balloon flying.expearience.

Carla Jenkins = a nine-year old musical prodigy, considered by many to
be a "twenty-first century Mozart”.

Yourtask is to debate the reasons for and against each individual being saved;
and reach a mutual@greement on which of thefeurindhiduals should jump from
the balloon.

Table 1: Verbal instructions for participants of the balloon task

3.2 Behavioural Data

Time stamps for turn durations, within-turn pauses, and between-turn gaps
were extracted automatically from the recordings using ELAN. Gestures during
speech were recorded in terms of hand movement, regardless of semantic
informativeness (see Howes & Lavelle, 2023). In this study, gesture presence was
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annotated as a binary variable at the level of turn (present/absent). Table 2 shows
an example transcript together with the four conversation behaviors annotated at the
level of turns. Turn durations, pauses, and gaps are in milliseconds. Descriptive
statistics are summarized in Table 3.

Duration Pause Gap

Turn No. Spk Transcript Metaphor Gesture Disfl.

(ms) (ms) (ms) presence presence
14 3 7781 926 —240 So, really, we’ve got to decide who, yes, no no
who is most likely to be able to save  deliberate
the greatest amount of life, if you
like, isn’t it, do you think? Do you
agree?
15 3 1459 0 =450\ So who is most [likely to] no no no
16 3 1350 0 230 land the balloon safely. no yes no
17 1 610 0 =528 [you see cause I-] no yes no
18 3 3331 0 1307 [Because] otherwise, they the inc- yes, yes yes
the probability of them all dying is non-
greater. deliberate
19 3 800 0 5 If, if you. no no yes
20 1 5330 498 96 Bu- bu- but are you s- saying that yes, yes yes
um uh we need to value the sort of deliberate
the 'worth of each person?, As they
um uh, you know,
21 3 355 0 —101 Well. no no no
Table2: Example extract of a.conversation
Variable Descriptive statistics
Wotd count per turn M=9.30, SD=10.1; 95%CL8.92, 9.69]
Duration efturn (ms) M=2319:SD=2630,95%CI [2219, 2420]
Duration of within-turn pause (ms) M=284, SD=751;95%CI [256, 313]
Duration of between-turn gaps,(ms) M=-781, SD=766, 95%CI [—107, —48.§]
Gesture presence Yes: N=961, No: N=1670)

Table 3¢ Descriptive statistics of behavioural variables

3.3 'Linguistic Data

The transcription is illustrated in Table 24 A turn is defined as a speaker’s
contribution to the interaction between two points of transfer of speakership; a turn begins
when a speaker starts talking and ends when they stop or when the next speaker begins.

2

Backchannels and disfluencies (e.g., “yeah”, “umm”, “okay”), self-repairs, repetitions,
and laughter were included. Overlapping speech was marked, and co-speech gestures

were annotated where relevant. Unclear or ilnsaudible segments are marked as <unclear/>.



The 19 transcripts, with an average length of 6.44 minutes, consisted of 3,784
turns. 1,153 turns that included only laughter, backchannels, or unclear utterances were
excluded to avoid inflating the number of utterances without metaphors. 2,631 turns were
kept for the analysis. The ayerageword count per turn was 9.30 (SD=10.1, 95%CI[8.92

~9.69]).

Metaphorddentification

Metaphors were 1dentifiedfollowing the framework Metaphor Identification
Procedure VU(MIPVU) (Steen et al., 2010)./The eriterion is whether the lexical unit
has a more basic.meaning, i.e., a meaning that 1§*“more concrete, body-related, more
precise, or historically oldes’pandswhether its contextual meaning contrasts with the
basic meaning but can be understood in comparison with'it. If these conditions are
met, the basic meaning is interpreted as the sourceidemain, the contextual meaning
as the target domain, and the metaphorical meaning is evoked through cross-domain
mappings between the two (Lakoff & Johnson, 1980).

Following thesMIPV U, lexical units were ©perationalised as single words and
multi-word expressions, which were identified using the BNC List of Multiwords?. Adl
lexical units'were annotated based‘on the meanings‘provided by three dictionaries, i.e.,

the Bongman Dictionary, the,Oxford English Dictionaryssand WordNet®. To enhance

2 Accessed from https://ucrel.lancs.ac.uk/bnc2/multiwd.htm (June 19, 2025).

3 Dictionary meanings provide a baseline for identifying metaphorical uses, allowing annotators to detect
departures from conventional usage that may invite conceptual processing of the source domain. More
specifically, this allows annotators to distinguish between purely literal senses, conventionalized

metaphorical uses, which are typically listed in dictionary as metaphors, and more novel or deliberate
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interrater reliability, the VUAMC (Steen et al., 2010)*, the largest available corpus hand-
annotated for metaphorical language use, were used to assist with decision-
making. To account for the fact thataetaphors in real-world data can span across words
(Cameron & Maslen, 2010).and to‘facilitate statistical analyses, for this study, metaphor
use was annotated as'a binary variable (present/absent):

Table 2.shows examples of turng with and without metaphors. Turn 14, 18 and 20
were. marked as metaphorical because each contains at least one.metaphorically used
word or phrase that maps abstract moral or ethical concepts onto' conerete, quantifiable
domains. The most notable metaphors are “the greatest amount of life” and “greater
probability of dying” (metaphors italicized, the same after), which conceptualize human
survival as ameasurable substance or quantity. Likewise, Turn 20 describes moral worth
in terms of economic or,social valueyframing ethical judgment through the metaphor of
evaluation. In contrast, other turns in this*extract talk about the possibility of a safe
landing,without establishing obvious metapherical links; they were therefore labeled as

not containing metaphors.

Deliberate Metaphorldentification
Deliberate metaphors were identified following the! framework Deliberate
Metaphor Identification Procedure (DMIP) (Reijnierse etsal., 2018), also converted to a

binary variable at the level of turns. Focusing on the communicative function of the

metaphors, which are not captured by dictionaries or extended creatively based on conventional metaphors.
This approach is used in established metaphor identification procedures such as MIP (Pragglejaz Group,

2007), MIPVU (Steen et al., 2010), and DMIP (Reijnierse et al., 2018).

# Accessed from http://www.vismet.org/metcor/documentation/home.html (June 19, 2025).
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metaphor, DMIP builds on MIPVU by examining whether the metaphor is intended to be
noticed and conceptually processed as a metaphor by the addressee. According to DMIP,
a metaphor is considered deliberate ifthe source domain is not merely a conventional part
of the metaphorical expression but plays an active role in constructing the referential
meaning of the utterance (Reijnierse et alg 2018):Cues of potentially deliberate
metaphors include metaphor markers (e.g., like, as if; asthough), comparisons or similes,
novel metaphor and extended metaphors, and paralinguistic features like intonation and
stress (Reijnierse et al., 2018).

Turns 14 and 20 in Table 2 were marked as deliberate metaphors bécause the
speakers._explicitlysguided attention to, the metaphorical construal of moral decision-
making in quantitative terms. Tufn 14 was classified as a deliberate metaphor because
“amount” evokes adfigurative mapping between life'and a measurable quantity, and the
use of the superlative “greatest” further highlights, this metaphorical construalThis is
further supported by the fact that the metaphor was taken up and extended by.another
speaker in Turn 20 as “fo value the sort of the worth of each"person”, demonstrating
successful highlightingdand shared awareness of the metaphorical meaning. As noted by
Cienki (2020); thepresence of tuning devices suchias “sort of” in Turn 20 signals
reflectiveyprocessing and awareness of the figurative expressionytherefore, this turn was
also'classified as containing.a deliberate metaphor. In contrast, Turn 18.was marked as
non-deliberate, because the adjeetive “greater” has been conventionalized for expressing
quantitative comparison in terms of probability, and no other word or phrase in this turn

further highlights its metaphorical origin.

Interrater reliability checks

Interrater reliability checks were conducted with a novice researcher.
18



According to Bolognesi et al. (2017), a linguistic annotation scheme has a greater
degree of replicability if the annotations provided by a trained rater are comparable
to those provided by a novice<rater \with no prior experience in metaphor
identification. After the pre=annofation training’, the two annotators worked together
on 10% of data, random selected, to calibrate their‘understanding of metaphor use
in the data." Project notes for dealing with frequently occurring words like
prepositions and context-dependent eXpressions were created for reference in
independent annotation.

The two annotators worked independently on 25% of the data. The annotation
of turns. with" and " without metaphors teached 97.1% agreement (Cohen’s
kappa=0.88), and that of turns with deliberate and non-deliberate metaphers reached
97%vagreement (Cohen’s kappa=0.75). After thednterrater reliability checks, the two
annotators resolved inconsistent cases i their annotations. The remainder’of the

dataset.was annotated by the first auther of the paper.

3.4 Research Questions and ‘Methods

In this paper, we address the following questions:

RQ1.How does metaphor presence interactwith turn duration, and what is the
role played by disfluencies?

RQ2 How does metaphor presence interact with within-turn pause duration,
between-turn gap duration, and co-speech gestures?

RQ3 How does metaphor deliberaténess interact with each conversational

> The training materials included Steen et al. (2010); Steen (2011, 2015, 2023); Reijnierse
(2017); Reijnierse et al. (2018, 2020).
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behaviour?

A series of mixed effect models were run to investigate the effect of linguistic
metaphors and metaphor deliberateness on the behavioural variables. Given the
nature of variables and data distribution, different models were applied for the
variables of interest. Generalised Linear Mixed Meodels, (GLMMs) with a Gamma
distribution and log link were chosen for the medel on turn durations, and the
presence®©f disfluency markers, a key factor influencing turn durations, was included
as,an interaction term. Zero-inflated models with a Gaussian distribution for_the
conditional part were run forwithin-turn pauses, given the large number of'zeros and
negative values'in the data. Linear Mixed Models (LMMs) were used for the duration
of between-turn gaps. The binomial family of GLMM with a logit link ' was chosen
forithe models on gesture presencerFor all models, p<.05 was set as the threshold of
statistical significance.

Due to multicollinearity when.including word count as a fixed covariate; all
models exeept the two on between-turn/gaps were specifiedwwith, word count as a
random slope, allowing its effect to vary across groups:. Cenversation group was
included as a random intercept. For the modelS'on between-turn gaps, including word
count asa random slope led to multicollinearity; therefore, word count was instead
included as a fixed covariate. Including Participant as nested in.Group caused
multicollinearity for most medels, indicating minimal within-group wvariability;
therefore, only Group included as a randomeffect., The models were run with R

packages ImerTest and glmmTMB.

4. Results and Discussion

4.1 Descriptive Statistics 20



Among the 2631 turns, 1941 turns did not contain any metaphor-related words.
690 contained at least one metaphor-related words. Among these, 45 were identified as
deliberate metaphors and 645 as non-deliberate metaphors, corresponding to 26.23% of
all turns containing metaphet-related words and 6.5% of all metaphor-containing turns
being potentially deliberate. Consistent with previousfindings that such metaphors are
inherently infrequent in“spontaneous conversation (e.gs« Reijnierse et al., 2018; Steen,
2023), 'deliberate metaphors were rare in,our dataset, as speakers generally rely on
conventionalized expressions tommaintain communicative efficieng€y.

720 of the2631 turns‘included disfluency markers; either self-repair or filled
pauses, and 1911 were fluent utterances. 276 of the disfluent cases contained metaphors,
including 23 deliberate and 253 non-deliberate, and 444 were without metaphors. The
dataset had 1911 fluent utterancesy among which 4 14'contained metaphors.and 1497 were
without.

Descriptive.statistics of each utterance type and associated behavioural measures
are summarised in Table 4, and those. for/fluent and disfluentsutterances are shown in

Table. 5.

21



Linguistic Turn Within- Between- Gesture

Variable Duration turn Pause turn Gap Presence
Duration
Turns with M=93.6, N=319
metaphors SD=784, (46.23% out
(N=690) 95% CI [-152, of 690)
-35
deliberate N=20
metaphors (36.36% of
(N= 55)
[4096, 9310]
M=23840, =-92. 299
L erate SD=3 9, SD=791, 46. of
metaphors 95% CI [442, 95% CI |- )
(N=645) 585]
Turns

withou
metap.

M=195, 6, N=642 &
SD=622 ~759, (33.08% o
5 @ b CT [-106,

-38.3]

05% CI [2415, 2833)

503, SD=2003,
5% CI [2216, 4719

5% CI , 2029]

Table 5: Duration of fluent and nt utterances

4.2 Statistical modelling results

The effects of metaphors and metaphor deliberateness on the four behavioural
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variables are illustrated in Figures 2a to 2d.

4.2.1 Turn duration

Descriptive statistics shown in, Table 4 suggest that turns with metaphors
generally lasted longer than those without metaphors after accounting for group-
level variation in word count. Our statistical.modelling results show that the main
effect of metaphor presence on turn duration was significant (t=—5.57, p<.001), with
minimal variability in the effeet'of word count across groups. The predicted durations
were 1956.21 (95%CI[1865.88,:2050.91]) for turns“with metaphors and 1780.38
(95%CI[ 171544, 1847.77]) for those without.

When the' influence of word. count, also minimal in this model, “was
accounted for at the groupmlevel, the effect of metaphortdeliberateness was not
significant. Predicted durations were similar/for turns with'deliberate metaphors
(M=2005.54,95%CI[1744.92, 2305.07]).and those.with non-deliberate.metaphors
(M=2001.58, 95%CI[1907.78, 2099.78]); both were longer than) turns -without
metaphors. The difference was only significant between turnsswith'non-deliberate

and no metaphors«(z=3.80, p<:001).
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Figure 2: Effects of metaphor presence and deliberateness on the four behavioural

variables
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Turn duration and disfluencies
Unsurprisingly, as can be seen in table 4, disfluent utterances, which contain

either filled pauses or self-repairs, lasted longer than fluent ones. As shown in

Figure 3, disfluent_turn @ ficantly longer predicted mean duration
(M2166.23,95%®. ,2316.31]) compar &turns (M=1882.47, 95%CI

r accounting for&ﬂl variation in word count
his case. Among both.fluent and disfluent

. (t= O@l , which was mini @
\ rances, turn with m@de to be longer than tho out. Howexer, @
. . )

¢ @ een metaphor_presence, and disfluency” t&\
.
p<.00@;‘@a the difference ficant in fluent s 7=4.00,

. with turns with metaphors las onger (M=1882.4

@gﬂ) than th: e‘ it&ﬁ& 959 15
due to the limi X\size, the interaction model on metaphor deliberateness
failed cm X .

[1786.06, 1984.10]),

1800 - |

no
1700 - I
1600 - I

Figure 3: Metaphor x Disfluencies interaction on turn duration
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4.2.2 Within-turn Pause Duration

Turns with metaphors generally had longer within-turn pauses compared
to those without metaphors. However, the difference was not significant after
accounting for group-levelwariation in' word count (z=—0.035, p=.97), which was
also minimal in this model. The predicted within=turn pauses following turns with
and without metaphors were 828199 (95%CI[556.70, 1234.47]) and 831.34
(95%CI[562.19, 1229.35]), respectively:

Descriptive statistics showed that turns with delibérate 'metaphors had
generally longer? within-turn pauses compared, to ‘turns with non=deliberate
metaphors. and*these  without metaphors., When the influence of word count was
accounted for at the group level, which was again minimal, within-turn pauses after turns
withedeliberate metaphors| turned out to be shorter”(M=552.39, 95%CI[320.80,
951.17]) than in‘the other two utterancetypes (M=843.08, 95%CI[568.92, 1249.37],
M=828418, 95%CI[562.36, 1219.66],.although the differences were not significant

(p-values from .09 to .97).

4.2.3 Between-turn.Gap Duration

Turns with metaphors were followed by’ shorter gaps compared to those
without metaphors. The negative values suggest that, participants often started
responding to the utterance before the preceding” speaker finished speaking, a pattern
widely observed by previous studies (e.g., Jefferson, 2004). After accounting for the
influence of word count, which did not have a significant effect (t=0.77, p=0.44),
turns with metaphors (M=—61.12, 95%CI[—180.36, 58.13]) were predicted to have
shorter between-turn gaps compared to those without metaphors (M=-25.37,

95%CI[—133.70, 82.96]), but the difference was not significant (t=0.99, p=.32).
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Between-turn gaps following turns with deliberate metaphors were
generally shorter than those following turns with non-deliberate metaphors and
turns without metaphors. After accounting for the influence of word count, which
had no significant impact (t=0. 76, p=0.45), the two utterance types were predicted
to have similar /mean between-turn gap duration (deliberate: M=—61.12,
95%CI[—303.74, 181.50]; non-deliberate: M==61.12495%CI[—180.97, 58.73]). The
durationswas shorter than gaps after turns without metaphors, but the differences

were not significant (p=95'and .59, respectively).

4.2.4 Co-speech Gesture

Participants gesturedymore in,turns with metaphors ‘compared to those
without (see Table 3). ‘After accounting for group-level wvariance in the influence
of word count, which was minimal in this modelytheé predicted probabilitysin the
former was 0.24 (95%CI[0.18, 0.32]), significantly higher than that'in the latter
(0.20,95%CI[0.16, 0.25]); z=—2.27, p=0.02)

Descriptiverstatistics show that a slightly lower ‘proportion of turns with
deliberate metaphors,were gestured (44.44%) compared to turns with non-deliberate
metaphors (46.35%), and both were more frequently gestured than turns without
metaphors. The modelling results revealed the .same pattern: the predicted
probabilities of gesture occurrence in. thes'three  utterance types were 0.21
(95%CI[0.11, 0.37]), 0.24 (95%CI[0.18, 0:.32]),«and 0.20 (95%CI[0.16, 0.25]),
respectively, and the influence of word count was still minimal. Turns with non-
deliberate metaphors were significantly more likely gestured compared to those
without metaphors (z=2.32, p=.05), but not significantly different from turns with

deliberate metaphors (z=—0.47, p=.89).
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4.3 Discussion

The results showtthat speakers generally spend a longer time producing
turns with metaphors than producing turns without any.metaphors. The fact that
the effect'was significant even after econtrolling for word countiindicates that the
longer duration is not simply.due'to these turns containing'more words but may
reflect cognitive or processing factors associatedswith metaphor use. In other
words, the speakers are more likely to slow down when using metaphors. This
might aeflect the complexity or expressive.nature of metaphor, which requites more
cognitiveand verbal adjustments "frem the speaker. Across models, the effect of word
count remained consistently small and non-significant, suggesting that sentence
lengths did net play a major role in shaping the conversation behaviours under
examination.

In actual conversations, extended turn duration’ can.manifest as more
frequent disfluencies, longer within-turn pauses, or slower pronunciation‘of each
word. While our previous study shows that turns with'metaphors were indeed more
likelyato ‘be disfluent than turms without metaphors (Qiu et al., 2024), the
interaetion between metaphor presence and disfluency markers suggests that
prolonged duration in turns with metaphors should not be attributed to increased
disfluencies. Quite the contrary, fluent utterances with metaphors lasted
significantly longer than those without metaphors, while no significant difference
was found among disfluent utterances.

The lack of a significant difference in within-turn pause duration between turns

with and without metaphors further suggests that within-turn pause is not a key
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factor leading to increased turn duration. The prolonged duration observed for
turns with metaphors was most likely influenced by the time attributed to
articulating each word in the turn: Compared to the presence of disfluencies and
within-turn pauses, slowed articulation in turns with metaphors is not merely a
result of cognitive strain but more likely: a pragmatic strategy to assist self-
expression. This pattérn reflects heightened meta-Communicative awareness in
thesspontaneous production of metaphors.

Descriptive statistics «sSuggest that metaphor presence in a turn may
enhance other spéakers’ engagement in the conversation, potentially prompting
quicker_responses. However, between-turn gap durations were predicted to be
similar across utterance types, Suggesting that the next speaker spent comparable
amounts of time zesponding, regardless of metaphor use or deliberateness. In
other words, résponding to turns with metaphors '‘and turns with deliberate
metaphors did netsubstantially increase the cognitive load on the. other speakers.
It is worth'noting, however,.that between-turn gap duratiemoffers only a general
measure of response<time 1n conversation; it doesinot capture the full scope of
cognitive processes rthat the listeners smay engage in whensinterpreting
metaphorical language. Additional measuresswould be necessary to understand
the‘complexities of listeners’ processing efforts and the effects of interacting.

Another significant différence was observed for co-speech gestures. Turns
with metaphors were significantly more likely<to be gestured compared to those
without. A possible reason is that metaphors can invoke concrete, tangible, or bodily-
related concepts (Citron et al., 2025; Desai, 2023), which can or need to be
emphasised through non-verbal resources. In this process, gestures may thus serve as
a communicative aid, enriching the metaphorical expression through visual-spatial
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dimensions. While this study leaves a detailed analysis of gesture types for future
work, we anecdotally observe that some gestures and paralinguistic cues are aligned
with the metaphorical part of the utterance. An example is provided below in example
1). The gestures generated by thespeaker are illustrated by Figure 4 and the linguistic

example below (theletters refer to aligned.gestures,shown in the pictures).

B C

Figure 4: Gestures when using metaphors

1) Well appatently.on the verge of a breakthrough so surely he‘s quite close to it,
A B C

Asshown in Figure 4A, the speaker on the right has raised his right hand. The
movement began whilst he, says the word ‘“appatently”, and the gesture hold
occurs during hissarticulation of the word “verge’..This co-speech ‘gesture is
accompanied by increased volume and a slower speech rate. Thesspeaker then lowers
his hand; sitting on it whilst saying “breakthrough” (4B). Subsequently, he raises his
right hand again, in an open-palmed gesture aligned with production of the word
“surely” (4C). The increased probabilities, of gesture presence can be a reflection
of cognitive engagement, which helps to alleviate the emerging cognitive load.
It could also be viewed as an indicator of heightened meta-communicative
awareness, through which speakers consciously adjust their non-verbal
behaviours to support or clarify their metaphor use. While our current analysis

does not classify gestures by type or exgmine their overlap with specific speech



content, how different types of gestures support metaphor production represents
a promising avenue for future research.

An interesting finding for metaphor researchers is that the effect of metaphor
deliberateness was much less ‘prenounced than that of metaphor presence across the
four conversational'behaviours. The occurrencesofideliberate metaphors, in most
cases, did not have significant impacts on conversational behaviours compared to
thesuse of non-deliberate metaphors. The only significant difference was observed
for gesture presence in turns with non-deliberate metaphors and those without any
metaphors, which!'suggest that gestures may_arise spontanecously in reSponse to
metaphor.use.in real time rather than being employed to reinforce patticular types
of metaphor use.

Given the overall lack of significant differences between deliberate and non-
deliberate metaphors; . it is tempting to' conclude that whether a metaphor is
intentional or inecidental does not substantially influence how long|the speakers
spend to articulate their ideas, how, long they pause duringrtheir own and other
speakers’ utterances,<and how often they gesture in‘speech..Itds also possible that
non-deliberate. metaphors, although not produced, with the explicit,intention of
highlighting their figurative nature;/nonetheless involve underlying metaphorical
meaning-making processesithat engage embodied associative processes in a way that
1s distinct from literal languagesHowever, it is worth noting that turns with deliberate
metaphors exhibited larger variability in all four conversational behaviours, and the
predicted data also had large confidence intervals, indicating considerable uncertainty
in the estimated probabilities. A likely explanation is the relatively small number of
deliberate metaphors within each category. Because the limited sample size may reduce
statistical power, conclusions drawn from this comparison should be interpreted with
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caution. This variability also represents an interesting avenue for future research,
particularly with larger datasets or experimental designs that can elicit more instances of
deliberate metaphor use. An alternative explanation for the unbalanced categories is that
the distinctions between deliberateiand non-deliberate metaphor use in conversation may
be more fluid than current linguistic identification methods.can fully capture. As DMIP
primarily focuses on linguistic features but less ensparalinguistic cues that signal
speakers < communicative awareness, some metaphors classified.as non-deliberate on
linguistic grounds may stillinvolve degrees of intentional highlighting conveyed through
non-verbal channels. Future research could therefore integrate linguistic, paralinguistic,
and multimodal indicators to better ‘acecount' for varying degrees of communicative

awareness in metaphor use.

5. Conclusions and Future work

In this paper, we_examined 2631 conversational turns, produced by 57
participants, to see.whether the presence of metaphors and deliberate metaphors has
an impact ¢on  conversation behvaviours/ like  turn*“duration, within-turn pause,
between-turn gaps, and co-speechsgesture. By linking linguistic and behavioral data,
our study provides empirical evidence for how metaphors are produced and received
in spontaneous conversation, revealing subtlesand previously neglected ways in
which speakers manage timing, pacing, and gesture to construct and convey
metaphorical meanings.

Our results show that after accounting for the influence of word count, turns
with metaphors had significantly longer durations compared to turns without

metaphors, which means people tend to speak more slowly and use more gestures
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when producing metaphors. However, turns with and without metaphors had roughly
similar within-turn pause durations, which suggests that the use of metaphors does
not appear to pose substantial cognitive challenges for the listener. The fact that
speakers articulated each word more slowly with relatively shorter within-turn pauses
suggests that the production of metaphorssmore likely reflects a stronger meta-
communicative awareness than cognitive difficultiess While metaphors may create
subtle shifts in conversational pacing, they do not uniformly.accelerate or delay
responses. In addition, deliberateneéss of metaphor use does not seem to be a key
factor in shaping $peakers’ conversational behaviours.

Some limitations should be acknowledged. Firstly, the number/of turns with
deliberate metaphors was small/While the low frequency is consistent with previous
studies (e.g., Cameron & Maslen, 2010; Kaal, 2012; Reijnierse et al., 2018),
findings from theistatistical analyses should be interpreted with caution. /Future
research could" censider using a larger dataset that contains more deliberate
metaphors.“Secondly, only a limited number of conversational behaviours were
examined. Paralinguistic ‘cues like intonation, pitch; gaze,.and facial expressions
were not taken inte"account due to constraints in data.collection. Thirdly, gestures
in this study were identified based«on indexwef hand movement,and the forms of
gestures were not taken into account. Future studies can use more eomprehensive
data collection methods to capture a broader range of conversational behaviours.
Lastly, because this study examines utterances in'Spontaneous conversation tasks, the
specific utterances being compared were not controlled in terms of semantic content,
and responses from other speakers did not always address the preceding turn. Follow-
up studies may use controlled stimuli to elicit metaphorical and non-metaphorical
utterances on the same topic to explore the connection between topic and utterance
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types and the relationship between gestures and the content of speech. This can be
achieved, for example, by applying picture-prompted discussions of abstract topics
(see Tay et al. (2020) for an example of non-interactive tasks) in interactive contexts.

As an initial and quantitative exploration, this study only focused on a limited
range of conversational, behaviours, although many other features may also be
associated with metaphor use, for example, stress, intonation, and facial expressions.
Future research could examine a wider range of behaviours following our approach
or, explore whether different<types of utterances are accompanied by distinct
combinations of conversational behaviours. Based on ourresults, future research ¢ould
also consider incorporating conversational behaviours into the identification of deliberate
metaphors. Another interesting/ direction+is conversational behaviours in online
communicative contexts such asstext-based chats@and video-based chats. Text-based
chats can be studied in terms of a different range of conversational behaviours, for
example, typing time, correction before sending, and the use of emojis and emeticons,
and the study of video-based chats could provide a new perspeetive on our knowledge
about facial expression, gaze, and gestures in conversation.<Studies in the two
directions aresexpected to bring deeper insights into the interaction.ef multimodal
behaviours in spontaneous conversations andsthe design of AT chatbots that have

more natural and expressive communication abilities.
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