Examining the influence of perspective and prosody on expected emotional responses to
irony: Evidence from event-related brain potentials

Abstract

Ironic language is typically more difficult to process and interpret than a literal equivalent,
hence is assumed to serve several social and emotional functions not achieved by literal
communication (such as politeness or introducing humour). Several factors may influence
emotional responses to irony, such as the perspective from which the utterance is encountered
(e.g., speaker vs. target) and the tone of voice (prosody) used. To examine these issues, we
conducted two event-related brain potential (ERP) studies in which participants listened to
scenarios describing emotional responses to either literal criticism or ironic criticism. Ironic
criticism was delivered with either natural or ironic prosody. Scenarios either described an
emotional response the speaker expected to elicit from the target (speaker perspective), or the
target’s actual emotional response (target perspective). Expected or actual emotional responses
were described as either ‘amused’ (Experiment 1) or ‘hurt’ (Experiment 2). ERPs were
calculated time-locked to the end of the ironic or literal statements, and to the audio
presentation of the critical emotion words. Results showed a significant effect of perspective
for amused conditions, reflected by a larger late posterior positivity for the target than speaker
conditions, indicating amused responses are more expected from speaker than target
perspective. This effect was not seen for hurt conditions, suggesting these are equally expected
from target and speaker perspectives. The data also revealed a more negative-going ERP
waveform specifically for ironic criticism delivered with ironic prosody, reflecting prosodic
processing. This suggests prosody may be able to speed the identification of irony.
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Public interest statement: This study shows that when delivering criticism, people
expect both speaker and target to find it hurtful, but only the speaker may intend it to be

amusing. It also shows that ironic tone of voice may facilitate the identification of irony.



Introduction

The basic nature of verbal irony is to say one thing with the intention of communicating the
opposite of the surface form (Booth, 1974; Grice, 1975); for example, saying You're so
hilarious with the intended meaning of You're not even slightly funny. However, if the irony is
not correctly identified, a listener may take the literal surface form as the intended meaning.
The potential ambiguity posed by irony is well established (Clark, 1996; Filik, Leuthold,
Wallington, & Page, 2014; Filik & Moxey, 2010; Regel, Gunter, & Friederici, 2011), as is the
frequency of irony in everyday speech (Gibbs, 2000; Hancock, 2004). Language users,
therefore, are often faced with resolving this particular ambiguity, either relying on context or
more explicit signals.

Irony has many functions that are argued to justify its use in spite of the ambiguity it
poses. These can include politeness (Kumon-Nakamura, Glucksberg, & Brown, 1995) and
forging in-group identity (Colston, 1997), though they mainly fall into the broad categories of
hurtfulness (Gibbs, 1986; Jorgensen, 1996; Katz & Pexman, 1997; Kreuz, Long, & Church,
1991) and humour (Dews, Kaplan, & Winner, 1995; Dress, Kreuz, Link, & Caucci, 2008;
Kreuz et al., 1991; Toplak & Katz, 2000). Interestingly, these are not necessarily mutually
exclusive responses (Dress et al., 2008). A speaker can intend a comment as partially hurtful
and partially amusing. Indeed, Filik, Brightman, Gathercole, and Leuthold (2017) found that
ironic criticism can be initially interpreted as hurtful and later understood as humorous. These
additional layers to irony increase the chances of discrepancies between speaker intent and
listener interpretation.

Indeed, perspective has been highlighted as a significant factor when interpreting
meaning. Bowes and Katz (2011) demonstrated that criticism (both literal and ironic) is judged
as more impolite when framed from the perspective of the target as opposed to the speaker.

Eye-tracking research (e.g., Filik et al., 2017) has also indicated that participants find it more



difficult to process ‘amused’ responses to criticism when described from the perspective of the
target as compared to the speaker. This is perhaps explained by the observation by Toplak and
Katz (2000) that intention is most closely linked to the speaker’s perspective and the emotional
impact is closely linked to the target’s perspective. Based on this, Filik et al. (2017) suggest
that when the target’s perspective is considered, the negative aspects are attended to more,
while framing things from the speaker’s perspective prompts a deeper consideration of intent.

Perspective may also be a factor underlying a point of contention in the literature:
whether irony strengthens or lessens the impact of a comment. Some research has suggested
that irony increases the emotional response, typically to negative comments (Colston & Gibbs,
2007; Leggitt & Gibbs, 2000; Toplak & Katz, 2000), but also for positive comments (Filik,
Hunter, & Leuthold, 2015). However, an opposite muting effect of irony, which is known as
the Tinge Hypothesis (Dews & Winner, 1995), has also been widely reported (Dews et al.,
1995; Filik et al., 2016; Harris & Pexman, 2003; Jorgensen, 1996; Thompson, Mackenzie,
Leuthold, & Filik, 2016). Pexman and Olineck (2002) suggest that these different findings may
relate to the particular perspectives that are used in different experimental materials, such as
focusing on intent, or on ‘social impression’.

Clearly, then, the perspective from which irony is encountered or described can be
expected to influence the anticipated emotional response. In order to further examine this issue,
we conducted two event-related potential (ERP) studies in which participants listened to short,
spoken scenarios. The reason for using spoken scenarios is that it affords the opportunity to
additionally investigate the influence of tone of voice (prosody). The disambiguating effect of
prosody has been shown by Mauchand, Vergis, and Pell (2020), at least for literal praise versus
ironic criticism (as in Your hair looks great!), and observed in a more general manner by Bryant
and Fox Tree (2002). The most common feature of an ironic tone is a slower speaking rate

(Bryant, 2010), but other typical features can include more varied pitch and greater stress



(Kreuz & Roberts, 1995). However, beyond serving to disambiguate, it is currently unclear

whether prosody contributes to the expected emotional response to irony.

Current Study: Objectives and Hypotheses

The aims of this paper are (1) to study what role ironic prosody plays in the processing of ironic
criticism and in contributing to the expected emotional response; (2) to reveal whether there is
a difference in the expected emotional response to irony as a function of the perspective from
which it is described; and (3) to examine whether the two major attributes of irony (humour
and hurtfulness) are associated with particular perspectives. We address these by conducting
two ERP studies in which we manipulate perspective and attitude. Specifically, participants
will listen to scenarios in which criticism is delivered one of three ways: literally with natural
prosody; ironically with natural prosody; or ironically with ironic prosody (we refer to these
conditions as literal-natural, ironic-natural, and ironic-ironic, respectively; see Table 1 for
example scenarios). Participants’ electrical brain activity on encountering (1) literal-natural
criticism vs. ironic-natural and ironic-ironic criticism, and (2) the emotional response (amused
in Experiment 1, and hurt in Experiment 2) to the criticism that is either described as being
experienced by the target, or intended by the speaker, will be analysed.

With regard to the processing of prosody, Regel (2009) reported a more negative-going
ERP waveform over posterior electrodes for ironic than natural prosody at sentence onset,
which was not influenced by the type of context (ironic versus literal). Hence, she took this
enlarged ERP negativity to reflect the detection of prosody. By contrast, for ERPs time-locked
to sentence offset, she observed an enlarged positivity (P600) to ironic versus literal utterances.
Likewise, we predict that processing of prosodic information would be revealed by a more
negative going ERP waveform for ironic-ironic as compared to both ironic-natural and literal-

natural conditions. By contrast, if ERPs reflect the processing of irony, a larger positivity



should be triggered by ironic than literal criticism as in previous ERP studies (Filik et al., 2014;
Regel, 2009; Regel et al., 2011), although this effect might also be modulated by prosody. That
is, if irony mutes the response to criticism, one might predict a smaller LPP to ironic than literal
criticism.

Regarding the processing of the target emotional response (e.g., words such as amused
in Experiment 1, and hurt in Experiment 2), studies using non-constraining contexts or
emotional contexts have typically shown a larger late posterior positivity (LPP) to emotional
than non-emotional materials, reflecting the intensity of affective processing both when the
affective content has to be judged (e.g., Delaney-Busch & Kuperberg, 2013; Kunkel, Filik,
Mackenzie, & Leuthold, 2018) and when merely reading for comprehension (e.g. Kunkel,
Filik, Mackenzie, & Leuthold, submitted). Specifically, we predict participants will find
humour to be a better fit for the speaker’s intent, and hurtfulness to be a better fit for the target’s
response. Given the relatively non-constraining nature of the current contexts, therefore, we
expect an LPP effect.

That is, in Experiment 1, which examines ‘amused’ responses, we might predict a larger
LPP for amused responses that are described as being experienced by the target, as opposed to
being intended by the speaker. In contrast, in Experiment 2, which examines ‘hurt’ responses,
we might expect the opposite, specifically, a larger LPP for hurt responses that are described
as being intended by the speaker, as opposed to being experienced by the target. In addition, if
irony mutes the emotional response to criticism, one might predict a smaller LPP to emotion
words following ironic compared to literal criticism. In terms of effects of prosody, ironic
prosody may help to emphasise the presence of irony generally, and hence elicit a greater
consideration of the possible speaker intentions and target responses, however, it is not clear

how this will impact expectation for specific emotional responses.



Participants

Forty-one participants took part in Experiment 1, however, three were excluded due to poor
data quality (e.g., excessive EEG activity during the baseline, extreme alpha activity, or drifts),
one due to too few trials remaining following artifact correction (< 35%), and one due to a
computer crash half-way through the experiment. The final set of 36 participants were aged
between 16 and 44 (mean = 24.97; SD = 6.99; 15 female). A new set of 41 participants took
part in Experiment 2; five were excluded due to poor data quality (as above). The final 36
participants were aged between 18 and 60 (mean = 22.36; SD = 6.88; 21 female). All
participants were native speakers of British English with no learning difficulties. Participation
was voluntary and paid at £18. Both studies were approved by the Ethics Committee of the

School of Psychology, University of Nottingham.

Stimuli

Two hundred and forty sets of materials were created in the form of short scenarios with six
conditional variants, as in Table 1. Items were assigned to six counterbalanced lists and
interspersed with a set of 240 filler materials. All were recorded by a native speaker of British
English and cut to length using Audacity (Version 2.1.0) audio editing software. The materials
all took the same form for the two experiments except that for those in Experiment 1, the final
sentence described either the target having an amused response, or the speaker intending to
elicit an amused response, whereas in Experiment 2, the final sentence in each case was
replaced with one describing either the target having a hurt response, or the speaker intending
to elicit a hurt response. For further details on stimuli and a full list of materials, see our

supplementary materials.



Table 1 Example material showing six conditional variants: 2 perspective (target vs. speaker) x 3
attitude (literal-natural vs. ironic-natural vs. ironic-ironic). The critical emotion word in Experiment 1
vs. 2 is shown in italics.

Audio Condition
1 Mark had aimed to climb a mountain at the weekend but
barely got past the car park.
Lauren said to him, "You're so lazy". literal; natural tone
o | Lauren said to him, "You're so energetic". ironic; natural tone
Lauren said to him, "You're so energetic". ironic; ironic tone
When Mark heard the comment, he was amused/hurt. target perspective
3 Lauren hoped Mark would hear the comment and be speaker perspective
amused/hurt.
Procedure

Participants sat in a magnetically shielded and soundproof booth. Stimuli were presented using
SR Research Experiment Builder, while EEG signals and sentence-specific triggers were
recorded in BioSemi ActiView. Trials started with a fixation spot. While there was no visual
component, this helped to minimise eye-movement artifacts. Next the three-sentence audio
stimuli were played. The experiment had regular breaks built in to avoid fatigue. To ensure
attention, comprehension questions were asked after 10% of trials and always following fillers
to avoid drawing attention to any aspects of the experimental materials. All participants

achieved an accuracy of at least 80%.

Electrophysiological measures and ERP analysis

In the following, we briefly describe data preprocessing, with full details being given in our
supplementary materials. EEG activity was recorded continuously from 72 Ag-AgCl electrodes
using a BioSemi Active-Two amplifier system. The sampling rate for the EEG and

electrooculogram (EOG) recordings was 256 Hz. Off-line, all EEG channels were recalculated



to an average reference and high-pass filtered (0.1 Hz, 6 dB/oct). EEG signals were
preprocessed as described in Dudschig, Mackenzie, Strozyk, Kaup, and Leuthold (2016; for
details see supplementary materials).

For artifact-free trials, the signal at each electrode site was averaged separately for each
experimental condition, time-locked (1) to the offset of the second sentence containing the
literal/ironic criticism, and (2) to the onset of the critical word in the final sentence. Thus, the
analysis epoch for the second sentence started 1,400 ms prior to its offset and lasted until 600
ms after it, whereas the epoch for the emotion word started 200 ms prior to its onset and lasted
until 1,500 ms after it, resulting in total epoch durations of 2,000 and 1,700 ms, respectively.
All resulting ERP waveforms were low-pass filtered (6 Hz, 6 dB/oct), and aligned to a 200-ms
baseline either at the start of the analysis epoch of the second sentence or prior to the onset of
the critical emotion word of the final sentence.

The ERPs triggered by the critical word in the final sentence were analysed as in a
previous study from our lab concerned with emotional text comprehension during reading
(Kunkel, Mackenzie, Filik, & Leuthold, submitted). That is, mean ERP amplitudes were
determined for the two time ranges 300-600 ms and 600-1000 ms at electrodes close to the
midline (CP1, CPz, CP2, P1, Pz, P2, POz) that were pooled to form one posterior region of
interest (ROI). For this ROI, the resulting ERP amplitudes were also determined relative to the
offset of the second utterance for the time range -300-0 ms and 0-300 ms. Since the
disambiguating word started about 1000-500 ms before the offset of the second sentence, these
two analysis intervals should allow us to reveal potential effects of irony and prosody triggered

by this sentence.



Data analysis

Statistical analyses were performed by means of Huynh-Feldt corrected mixed-design analyses
of variance (ANOVA) for the analyses of the between-subjects factor emotional response
(Experiment 1: amused vs. Experiment 2: hurt) and the within-subject factors perspective
(speaker vs. target) and attitude (literal-natural vs. ironic-natural vs. ironic-ironic). For all
statistical analyses, the significance level was set to alpha = .05. For follow-up tests, the

significance level was Bonferroni-corrected.

Results

Utterance-related ERPs

Figure 1 displays grand average ERP waveforms time-locked to the offset of the utterance,
showing an ERP positivity that was maximal around the offset of the utterance in both

experiments.
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Figure 1 Grand average ERP waveforms for literal-natural, ironic-natural, and ironic-ironic criticism
separately for amused responses (Experiment 1: left panel) and hurt responses (Experiment 2: right
panel). The respective topographic maps of ERP amplitudes in grand mean difference waveforms for
the 300-600 ms and 600-1000 ms time intervals are depicted below.



Time interval -300-0 ms
Within this time window, only the main effect of attitude was significant, F(2, 140) = 8.26, p
< .001, ¢ = .97, np? = .11. Further testing indicated a reliably more negative-going ERP
amplitude for the ironic-ironic condition (2.01 pV) than for both the ironic-natural condition
(2.53 pVv), F(1, 71) = 10.02, p = .002, and the literal-natural condition (2.59 pV), F(1, 71) =
11.91, p < .001. There were no other significant effects, all Fs < 1.70, ps > .17, np? < .02.
Time interval 0-300 ms
As in the earlier time interval, the ERP analysis revealed a main effect of attitude, F(2, 140) =
10.57, p <.001, £= 1.0, np? = .13. Again, ERP amplitudes for the ironic-ironic condition (1.90
K1V) were more negative-going than for both the ironic-natural condition (2.51 pV), F(1, 71) =
16.09, p <.001, and the literal-natural condition (2.55 pV), F(1, 71) = 10.07, p < .001. No other

effects were significant, all Fs < 2.08, ps > .15, np? < .03.

Emotion word-related ERPs

Figure 2 displays grand average ERP waveforms time-locked to the critical emotion word in

both experiments.
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Figure 2 Grand average ERP waveforms for target and speaker perspectives (averaged across attitude
conditions) separately for amused responses (Experiment 1: left panel) and hurt responses (Experiment

2: right panel). The respective topographic maps of ERP amplitudes in grand mean difference
waveforms for the 300-600 ms and 600-1000 ms time intervals are depicted below.




Time interval 300-600 ms
As can be seen in Figure 2, within this time window, the ERP waveform for the posterior ROI
was characterized by a developing positivity. The Emotional Response x Perspective
interaction was significant, F(1, 70) = 9.87, p =.002, np? = .12. Separate tests indicated a more
positive-going ERP amplitude for the target than the speaker condition (1.20 vs. 0.76 pV) with
amused responses, F(1, 35) = 11.26, p = .002, whereas the reverse numerical effect with hurt
responses (0.85 vs. 1.05 uV) was not significant, F(1, 35) =1.59, p =.22. No other effects were
significant, all Fs < 2.56, ps >.081, > < .04.

Time interval 600-1000 ms
Posterior ERP amplitude within this time interval was more positive for the target than the
speaker condition (2.25 vs. 1.92 pV), F(1, 70) = 8.22, p = .005, np? = .11. In addition, the
Emotional Response x Perspective interaction was significant, F(1, 70) = 7.75, p = .007, np?
=.10. Again, separate tests indicated a more positive-going ERP amplitude for the target than
the speaker condition (2.53 vs. 1.90 uV) with amused responses, F(1, 35) = 16.44, p < .001,
but not with hurt responses (1.96 vs. 1.95 uV), F(1, 35) = 0.003, p = .95. There were no other

significant effects, all Fs < 1.40, ps > .25, ny% < .02.

Discussion
This paper presented an ERP study examining the roles of perspective and prosody on the
processing of (a) ironic and literal criticisms and (b) two types of emotional responses typically
associated with irony: humour and hurtfulness. The data produced several interesting findings.
There was a notable effect of perspective, aligning with other work that highlights its
importance (Bowes & Katz, 2011; Toplak & Katz, 2000). Perspective made a significant
difference for amused conditions (Experiment 1), as reflected by the larger LPP for the target

than speaker. This was sustained throughout the analysis epoch, which lasted from 300-1000



ms. We take this to indicate that an amused response was generally evaluated as affectively
more salient from the perspective of the target than that of the speaker, in other words, because
it was more unexpected from the target than the speaker. For hurt conditions (Experiment 2),
this pattern was reversed, though only produced a statistical trend in the 300-600 ms but not
the 600-1000 ms time interval. This zero-effect might indicate that hurtfulness is equally
processed in both a speaker’s intention and a target’s response. This suggests criticism can be
both perceived as hurtful and intended as hurtful, as one would expect; however, while an
amused response to criticism is emotionally salient and unexpected from the target’s
perspective, it is seen as a legitimate possibility that criticism is intended as amusing by the
speaker. Since intending to elicit an amused response to literal criticism is unlikely, we suggest
this effect is driven in part by the ironic conditions, due to irony’s association with the attributes
of both humour and hurtfulness (Dress et al., 2008). A future study could examine this
possibility.

Interestingly, the ERP response to hurt conditions also seems worthwhile to investigate
further. Thus, There was a numerical trend for a more positive-going ERP waveform for the
speaker than the target condition, but this appeared to be less sustained than the effect observed
for amused conditions. This observation might relate to previous findings that a hurt response
elicits a more complicated pattern of effects than an amused one. Specifically, an eye-tracking
study conducted by Filik et al. (2017) using similar materials showed that whether or not a hurt
response was anticipated by readers changed over time, whereas expectations for an amused
response did not.

The data also revealed a more negative-going ERP waveform for ironic criticism
delivered with ironic prosody as compared to the ironic-natural and literal-natural conditions,
which pattern together. We take this to reflect processing of prosodic information, in line with

Regel (2009). Furthermore, given how early the difference emerges, it seems likely that ironic



prosody contributes to faster detection of irony. Typically, prosody helps to disambiguate irony
from its possible literal interpretation (Bryant & Fox Tree, 2002; Mauchand et al., 2020).
However, our data suggest such disambiguation or greater attention does not impact the way
participants process or predict speaker intent, nor the response of the target. That is, prosody
may signal the presence of irony, but does not appear to impact further pragmatic processing.

In conclusion, we see that the perspective from which a statement is framed - speaker
versus target - primarily impacts the processing of amused responses, but has a less clear effect
on hurt responses. We also saw a clear response to ironic prosody, which is likely to lead to
faster identification of the presence of irony. However, this did not alter responses to the
subsequent emotional reactions or intentions. Given these first insights, it appears worthwhile
for future studies to investigate the combined impact of irony, prosody, and perspective on

online pragmatic processing using ERPs.

Acknowledgements

This work was supported by the Economic and Social Research Council [grant number
ES/L000121/1], awarded to Filik and Leuthold. We would also like to thank S. Ling for

preparation of the audio stimuli, recruitment, and participant setup.

References
Bell, A. J., & Sejnowski, T. J. (1995). An information-maximization approach to blind
separation and blind deconvolution. Neural Computation, 7(6), 1129-1159.
doi:10.1162/nec0.1995.7.6.1129

Booth, W. C. (1974). A rhetoric of irony. Chicago, US: University of Chicago Press.



Bowes, A., & Katz, A. (2011). When sarcasm stings. Discourse Processes, 48(4), 215-236.
doi:10.1080/0163853X.2010.532757

Bryant, G. A. (2010). Prosodic contrasts in ironic speech. Discourse Processes, 47(7), 545-
566. doi:10.1080/01638530903531972

Bryant, G. A., & Fox Tree, J. E. (2002). Recognizing verbal irony in spontaneous speech.
Metaphor and Symbol, 17(2), 99-119. doi:10.1207/S15327868MS1702_2

Clark, H. H. (1996). Using Language. Cambridge, UK: Cambridge University Press.

Colston, H. L. (1997). Salting a wound or sugaring a pill: The pragmatic functions of ironic
criticism. Discourse Processes, 23(1), 25-45. doi:10.1080/01638539709544980

Colston, H., & Gibbs, R. (2007). A brief history of irony. In R. Gibbs & H. Colston (Eds.),
Irony in language and thought: A cognitive science reader, (pp. 3-21). London, UK:
Lawrence Erlbaum.

Delaney-Busch, N., & Kuperberg, G. (2013). Friendly drug-dealers and terrifying puppies:
Affective primacy can attenuate the N400 effect in emotional discourse contexts.
Cognitive, Affective, & Behavioral Neuroscience, 13, 473-490.

Dews, S., Kaplan, J., & Winner, E. (1995). Why not say it directly: The social functions of
irony. Discourse Processes, 19(3), 347-367. doi:10.1080/01638539509544922

Dews, S. & Winner, E. (1995). Muting the meaning: A social function of irony. Metaphor
and Symbolic Activity, 10(1), 3-19. doi:10.1207/s15327868ms1001 2

Dress, M. L., Kreuz, R. J., Link, K. E., & Caucci, G. M. (2008). Regional variation in the use
of sarcasm. Journal of Language and Social Psychology, 27(1), 71-85.
doi:10.1177/0261927X07309512

Dudschig, C., Mackenzie, I. G., Strozyk, J., Kaup, B., & Leuthold, H. (2016). The sounds of

sentences: Differentiating the influence of physical sound, sound imagery, and



linguistically implied sounds on physical sound processing. Cognitive, Affective, &
Behavioral Neuroscience, 16, 940-961. doi:10.3758/s13415-016-0444-1
Faul, F., Erdfelder, E., Lang, A., & Buchner, A. (2007). G*Power 3: A flexible statistical power
analysis program for the social, behavioral, and biomedical sciences. Behavior Research
Methods, 39, 175-191.

Filik, R., Brightman, E., Gathercole, C., & Leuthold, H. (2017). The emotional impact of
verbal irony: Eye-tracking evidence for a two-stage process. Journal of Memory and
Language, 93, 193-202. doi:10.1016/j.jm1.2016.09.006

Filik, R., Hunter, C. M., & Leuthold, H. (2015). When language gets emotional: Irony and
the embodiment of affect in discourse. Acta Psychologica, 156, 114-125.
doi:10.1016/j.actpsy.2014.08.007

Filik, R., Leuthold, H., Wallington, K., & Page, J. (2014). Testing theories of irony
processing using eye-tracking and ERPs. Journal of Experimental Psychology:
Learning Memory and Cognition, 40(3), 811-828. doi:10.1037/a0035658

Filik, R., Moxey, L. M. (2010). The on-line processing of written irony. Cognition, 116(3),
421-436. doi:10.1016/j.cognition.2010.06.005

Gibbs, R. W. (1986). On the psycholinguistics of sarcasm. Journal of Experimental
Psychology: General, 115(1), 3-15. doi:10.1037/0096-3445.115.1.3

Gibbs, R. W. (2000). Irony in talk among friends. Metaphor and Symbol, 15(1-2), 5-27.
doi:10.1080/10926488.2000.9678862

Grice, H. P. (1975). Logic and conversation. In P. Cole & J. L. Morgan (Eds.), Syntax and
semantics 3: Speech acts (pp. 41-58). New York, NY: Academic Press.

Hagoort, P., & Brown, C. M. (2000). ERP effects of listening to speech: semantic ERP

effects. Neuropsychologia, 38(11), 1518-1530. doi:10.1016/S0028-3932(00)00052-X



Hancock, J. T. (2004). Verbal irony use in face-to-face and computer-mediated
conversations. Journal of Language and Social Psychology, 23(4), 447-463.
d0i:10.1177/0261927X04269587

Harris, M., & Pexman, P. M. (2003). Children's perceptions of the social functions of verbal
irony. Discourse Processes, 36(3), 147-165. doi:10.1207/S15326950DP3603 1

Jorgensen, J. (1996). The functions of sarcastic irony in speech. Journal of Pragmatics,
26(5), 613-634. doi:10.1016/0378-2166(95)00067-4

Katz, A. N., & Pexman, P. M. (1997). Interpreting figurative statements: Speaker occupation
can change metaphor to irony. Metaphor and Symbol, 12(1), 19-41.
d0i:10.1207/s15327868ms1201 3

Kreuz, R. J., Long, D. L., & Church, M. B. (1991). On being ironic: Pragmatic and
mnemonic implications. Metaphor and Symbolic Activity, 6(3), 149-162.
d0i:10.1207/s15327868ms0603_1

Kreuz, R. J., & Roberts, R. M. (1995). Two cues for verbal irony: Hyperbole and the ironic
tone of voice. Metaphor and Symbol, 10(1), 21-31. doi:10.1207/s15327868ms1001_3

Kumon-Nakamura, S., Glucksberg, S., & Brown, M. (1995). How about another piece of pie:
The allusional pretense theory of discourse irony. Journal of Experimental
Psychology: General, 124(1), 3-21. doi:10.1037/0096-3445.124.1.3

Kunkel, A., Filik, R., Mackenzie, I. G., & Leuthold, H (2018). Task-dependent evaluative
processing of moral and emotional content during comprehension: An ERP study.
Cognitive, Affective, & Behavioral Neuroscience, 18, 389-409. doi:10.3758/s13415-
018-0577-5

Kunkel, A., Mackenzie, I. G., Filik, R., & Leuthold, H (submitted). Implicit evaluative

processing of emotional and moral content during discourse comprehension.



Legoitt, J. S., & Gibbs, R. W. (2000). Emotional reactions to verbal irony. Discourse
Processes, 29(1), 1-24. doi: 10.1207/S15326950dp2901 1

Leon, ., Diaz, J. M., de Vega, M., & Hernandez, J. A. (2010). Discourse-based emotional
consistency modulates early and middle components of event-related potentials.
Emotion, 10, 863-873. doi:10.1037/a0019983

Leuthold, H., Filik, R., Murphy, K., & Mackenzie, I. G. (2012). The on-line processing of
socio-emotional information in prototypical scenarios: inferences from brain
potentials. Social cognitive and affective neuroscience, 7(4), 457-466.
doi:10.1093/scan/nsr029

Mauchand, M., Vergis, N., & Pell, M. D. (2020). Irony, prosody, and social impressions of
affective stance. Discourse Processes, 57(2), 141-157.
doi:10.1080/0163853X.2019.1581588

Nolan, H., Whelan, R., & Reilly, R. B. (2010). FASTER: fully automated statistical
thresholding for EEG artifact rejection. Journal of neuroscience methods, 192(1),
152-162. doi:10.1016/j.jneumeth.2010.07.015

Pexman, P. M., & Olineck, K. M. (2002). Does sarcasm always sting? Investigating the
impact of ironic insults and ironic compliments. Discourse Processes, 33(3), 199—
217. d0i:10.1207/S15326950DP3303_1

Regel, S. (2009). The comprehension of figurative language: Electrophysiological evidence
on the processing of irony (Doctoral dissertation). Max Planck Institute for Human
Cognitive and Brain Sciences Leipzig. (MPI1 Series in Human Cognitive and Brain
Sciences; 111). Retrieved from

https://pure.mpg.de/rest/items/item_726953/component/file_726952/content



Regel, S., Gunter, T. C., & Friederici, A. D. (2011). Isn’t it ironic? An electrophysiological
exploration of figurative language processing. Journal of Cognitive Neuroscience,
23(2), 277-293. doi:10.1162/jocn.2010.21411

Thompson, D., Mackenzie, 1. G., Leuthold, H., & Filik, R. (2016). Emotional responses to
irony and emoticons in written language: evidence from EDA and facial
EMG. Psychophysiology, 53(7), 1054-1062. doi: 10.1111/psyp.12642

Toplak, M., & Katz, A. N. (2000). On the uses of sarcastic irony. Journal of Pragmatics,
32(10), 1467-1488. doi:10.1016/S0378-2166(99)00101-0

Van Berkum, J. J., Brown, C. M., Zwitserlood, P., Kooijman, V., & Hagoort, P. (2005).
Anticipating upcoming words in discourse: evidence from ERPs and reading times.
Journal of Experimental Psychology: Learning, Memory, and Cognition, 31(3), 443.

doi:10.1037/0278-7393.31.3.443



