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An important issue in irony comprehension concerns when and how listeners integrate
extra-linguistic and linguistic information to compute the speaker's intended meaning. To
assess whether knowledge about the speaker's communicative style impacts the brain
response to irony, ERPs were recorded as participants read short passages that ended either
with literal or ironic statements made by one of two speakers. The experiment was carried
out in two sessions in which each speaker's use of irony was manipulated. In Session 1, 70%
of ironic statements were made by the ironic speaker, while the non-ironic speaker
expressed 30% of them. For irony by the non-ironic speaker, an increased P600 was observed
relative to literal utterances. By contrast, both ironic and literal statements made by the
ironic speaker elicited similar P600 amplitudes. In Session 2, conducted 1 day later, both
speakers' use of irony was balanced (i.e. 50% ironic, 50% literal). ERPs for Session 2 showed
an irony-related P600 for the ironic speaker but not for the non-ironic speaker. Moreover,
P200 amplitude was larger for sentences congruent with each speaker's communicative
style (i.e. for irony made by the ironic speaker, and for literal statements made by the non-
ironic speaker). These findings indicate that pragmatic knowledge about speakers can affect
language comprehension 200 ms after the onset of a critical word, as well as neurocognitive
processes underlying the later stages of comprehension (500–900 ms post-onset). Thus
perceived speakers' characteristics dynamically impact the construction of appropriate
interpretations of ironic utterances.
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1. Introduction

Understanding the precise meaning of the phrase, “Go ahead,
make my day,” depends heavily on the context of utterance, but
not, in most cases, on the identity of the speaker. However,
whenuttered by Clint Eastwood as the characterDirty Harry, the
speaker's identity is very important for comprehending its
meaning. In such a case, knowing that Harry used this phrase
0.
el).
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when he needed an excuse to harm his enemies, helps the
listener to interpret themeaningofhis famousphrase “Goahead,
makemy day.” In fact, there aremany situations in every-day life
where pragmatic information about the speaker is relevant for
language comprehension, and may specifically influence the
interpretation of a speaker's intended utterance meaning.

Such extra-linguistic information is especially important for
understanding non-literal language such as metaphor or irony.
.
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1 The cloze probability of a given word in a sentence context is
the proportion of participants who completed the sentence with
that word on a sentence completion task known as the cloze
procedure (Taylor, 1953). Contextually expected words thus have
high cloze probabilities, while unexpected words have low cloze
probabilities.
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For instance, imagine a speaker saying “This book is fabulous” after
having read several boring passages. In this context, he is rather
likely to convey an ironic meaning that differs from that of the
literal sentence meaning, and perhaps even expresses the
opposite meaning. Considered as a type of figurative language,
irony generally impliesmore subtle and often differentmeanings
that extend the literal sentence meaning by expressing an
evaluation of the situational events to which they refer.
Consequently, pragmatic (extra-linguistic) information about the
speaker's attitudes and emotional states might be expected to
play an important role in irony comprehension. Indeed, behav-
ioral studies have shown that listeners take longer to read ironic
utterances made by speakers whose occupation (e.g. priests)
makes it unlikely they would speak ironically (Katz and Pexman,
1997; Pexman and Olineck, 2002). Therefore, Pexman et al. (2002)
speculated that themore sarcastic a speaker is believed to be, the
more likely his or her comments will be interpreted as ironic.

In the present study, we aimed to investigate the effects of
speaker-related pragmatic knowledge on literal and figurative
language comprehension. In particular, we examinedwhether
the processing of irony is influenced by the speaker's
communicative style, in this case, the relative frequency of a
given speaker's use of ironic comments. In everyday commu-
nication, pragmatic knowledge about a speaker is established
by the attitudes he or she expresses, and the way he or she
reacts to certain events. We hypothesized that listeners might
be able to utilize pragmatic knowledge about a speaker's
individual communicative manner in the interpretation of
their utterances. For example, it might be easier to interpret a
speaker's ironic remark if the speaker is known to make ironic
remarks on a regular basis.

The influence of such extra-linguistic information on
figurative language comprehension is a matter of dispute in
psycholinguistics. Whereas some authors have suggested that
context mainly affects late comprehension processes (see
Grice, 1975; Giora, 1999, 2002), others have argued that context
influences lexical-semantic processing (see Gibbs, 2002). In the
standard pragmatic model (Grice, 1975; Grice, 1989; Searle, 1979),
the comprehension of figurative language begins with the
activation of the literal meaning of the sentence and its
integrationwith preceding contextual information. The result-
ing semantic incompatibility then triggers additional inferen-
tial processes to yield the contextually appropriate meaning.
Similarly, the graded salience hypothesis by Giora (1999, 2002)
assumes an activation of the most salient meaning initially,
regardless of contextual fit or a sentence's figurativity. If
salientmeanings are incongruentwith contextual information
(processed in parallel), additional comprehension processes
are necessary to build up a coherent sentence representation.
In contrast, the direct access view (Gibbs, 2002) suggests that
contextual information has an immediate influence on
language comprehension enabling the direct access of appro-
priate ironic or literal meanings. According to the direct access
model, when contextual information supports a figurative or
ironic meaning, no incompatibility phase is predicted.

1.1. Event-related brain potentials (ERPs)

Evoked potentials (ERPs) allow the investigation of neurocog-
nitive processes involved in the comprehension of figurative
language by imaging the time course of processing and
distinguishing underlying comprehension processes. One
ERP component related to language processes is the N400
component, a negative-going brain potential whose amplitude
peaks around 400 ms after stimulus presentation. The N400
was first observed by Kutas and Hillyard (1980) for semanti-
cally anomalous sentence completions. N400 amplitude has
also been shown to bemodulated by semantic expectancy and
contextual constraint (see Kutas et al., 2006 for review). The
amplitude of N400 elicited by words in sentence contexts has
been shown to be inversely proportional to its cloze
probability,1 a measure of a word's predictability as assessed
by a sentence completion task. N400 amplitude is thus large
for unexpected endings with low cloze probability, small for
expected completions with high cloze probability, and inter-
mediate in amplitude for words with intermediate cloze
probabilities (Kutas and Hillyard, 1984).

Moreover, modulations of the N400 have been reported for
pragmatic anomalies (Kuperberg et al., 2003b; Laurent et al.,
2006; Otten and Van Berkum, 2007), and violations of world
knowledge (Hagoort et al., 2004; Hald et al., 2007). Thus, the
N400 appears to be sensitive to lexical-semantic and prag-
matic information processing.

Another relevant language-related ERP component is the
P600 component, which is controversially debated with regard
to its sensitivity. This late positivity emerges around 500 ms
post-stimulus and has a centroparietal scalp distribution. The
P600 occurs reliably in response to various syntactic anoma-
lies and has been associated with repair processes of the
violated sentence structure (Friederici et al., 1993; Neville et al.,
1991). Larger P600 amplitudes seen for non-preferred syntactic
structures (Osterhout et al., 1994), or syntactically complex or
ambiguous sentence structures (Friederici et al., 1996; Frieder-
ici et al., 2002; Kaan and Swaab, 2002) have been suggested to
reflect structural reanalysis processes.

Since earliest reports of a syntax-related P600, this ERP
component was shown to vary as a function of semantic
information and stimulus probability, thus calling a syntax-
specific interpretation into question (Coulson et al., 1998;
Ericsson et al., 2008; Gunter et al., 1997; Gunter et al., 2000;
Vissers et al., 2006). In line with these findings, numerous ERP
studieshave revealedP600-likeeffects in response toavarietyof
non-syntactic anomalies. For example, a late positivity was
elicited by sentences such as “⁎The cat that fled from the mice”
which contained a semantic reversal anomaly (Kolk et al., 2003;
van Herten et al., 2005). Modulations of P600 have also been
reported for pragmatically incongruous sentences (Kuperberg et
al., 2003a) or thematic role violations (Hoeks et al., 2004;
Kuperberg et al., 2003b; Nieuwland and Van Berkum, 2005).

The emergence of P600 to several types of linguistic
information (i.e. semantic, syntacticandpragmatic information)
provides evidence that this ERP componentmight be a reflection
of more general language comprehension processes.
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1.2. ERP evidence of figurative language comprehension

A large amount of research on figurative language compre-
hension concentrates on the comprehension of metaphors
and idioms (e.g. Coulson and Van Petten, 2002; Coulson and
Van Petten, 2007; Ferretti et al., 2007; Laurent et al., 2006;
Pynte et al., 1996). Most of these studies reported greater
amplitudes of the N400 for comprehending metaphoric or
idiomatic sentences in relation to literal ones. Findings
suggest that the semantic processing indexed by the N400
is more demanding for figurative than for literal language
comprehension.

A differential pattern of brain activity has been observed
for the processing of irony. In an ERP study by Cornejo et al.
(2007), an N400 was reported for irony relative to literal
sentences whose occurrence was dependent on the proces-
sing strategy applied for the comprehension of irony. An N400
emerged when participants were asked to focus on sentence
plausibility (i.e. holistic interpretative strategy), but not when
they were required to judge whether the sentence was related
to the context (i.e. analytic strategy). Another recent study
comparing ERPs to irony and equivalent literal sentences
found no differences in the N400, but rather a larger late
positivity for irony (Regel et al., in press). These findings
suggest that the comprehension of irony need not involve
difficulty at the stage of semantic integration (at least, as
indexed by the amplitude of the N400), but rather requires
effortful pragmatic interpretation indexed by the increased
amplitude of the P600. While such studies clearly suggest
contextual information plays an important role in the
comprehension of irony, the extent to which irony compre-
hension is influenced by extra-linguistic information about
the speaker is currently unknown.

A number of studies, however, have addressed anomalies
resulting from explicit contextual knowledge about a speaker,
and have typically reported N400 effects (Fischler et al., 1983;
Van Berkum et al., 2008). For example, in one study
participants learned social facts about fictitious characters
(e.g. their occupation), and ERPs were recorded as they read
sentences ostensibly uttered by those characters. The ampli-
tude of the N400 was larger when sentences were inconsis-
tent with a speaker's occupation than when they were
consistent with it (Fischler et al., 1983). In a recent study by
Van Berkum et al. (2008), it was shown that information
about a speaker's identity (i.e. his or her gender as indicated
by a male or female voice) was rapidly incorporated in
sentence processing. Van Berkum et al. reported an increase
of the N400 component (with a latency onset between 200
and 300 ms) for sentences that contrasted with expected
speakers' gender such as “⁎I always rent movies with lots of
violence in it” uttered by a female voice. In contrast, Lattner
and Friederici (2003) reported that stereotypical male or
female utterances elicited a larger P600 when said by a
speaker whose gender did not match the stereotype relative
to one whose gender did (e.g. a male versus a female saying “I
like to wear lipstick”). Similarly, in a study by Osterhout, Bersick
and McLaughlin (1997) stereotypical information about a
male or female agent that was incongruent with a subse-
quent reflexive pronoun evoked an enhancement of the P600
component.
1.3. The present study

The present study was constructed to explore the influence of
pragmatic knowledge regarding a speaker's communicative
styleon thecomprehensionof ironicand literal sentences. Short
discourses were created in which two particular speakers
interacted with other interlocutors, and who could be expected
to comment on described events in a different way, i.e. either
ironically or literally. In these discourses, one of the speakers
makes frequent use of irony, and consequently appears to be
highly ironic; the other speaker appears to be rather sincere by
using irony quite rarely. In this sense, both speakers differed
from each other in their communicative style in expressing
attitudes about the events described in a short discourse
context. In order to avoid strategic processing whereby partici-
pantsmight focus on respective sentences uttered by one or the
other speaker, specific characteristics of the speakers are not
explicitly introduced but had to be detected implicitly by
attentive reading of the stimuli. In this regard, the experimental
setting used here remains comparable to real life settings in
which listeners must implicitly note a speaker's preferred way
of expressing his or her attitudes.

Moreover, the question of whether this subtle pragmatic
information serves as a reliable cue for language comprehen-
sion is central to the present study. Accordingly, we examine
whether listeners continue to utilize speaker informationwhen
the communicative styles of the original speakers have
noticeably changed (i.e. when both speakers reply ironically as
often as they do literally). To explore this question the
experimental paradigm included two sessions in which the
speakers' use of irony (frequently vs. infrequently) was manip-
ulated. In the first session, listeners could perceive a clear
difference in the communicative style of the two speakers. In
the second session, this difference was balanced as both
speakers were equally likely to make ironic versus literal
statements. Thereby, it was investigated whether particular
pragmatic knowledge can be acquired implicitly, andwhether it
is integrated into the processing of sentence meanings when a
speaker's communicative style has changed.

The ERP results mentioned above suggest the following
predictions for the two experimental sessions of the present
study. First, if information about a speaker's communicative
manner serves as an interpretive cue for listeners, a larger
N400 component might be observed for incongruent condi-
tions as reported in previous studies (Fischler et al., 1983; Van
Berkum et al., 2008). Thus, a larger N400 for ironic utterances
made by the non-ironic speaker would suggest that encoun-
tering utterances inconsistent with the speaker's communi-
cative manner can lead to difficulty in semantic integration.
An increased N400 in response to literal language of the ironic
speaker is not predicted, as it seems unlikely that this speaker
would be perceived as completely insincere. Moreover, as
previously observed, a larger late positivity is predicted for
irony compared to literal language (Gunter et al., 2005; Regel et
al., in press). If this irony-related positivity is modulated by
speaker, it would suggest that pragmatic knowledge of the
speaker's communicative manner affects late processing
stages in irony comprehension in which different types of
information seem to be integrated (cf. Lattner and Friederici,
2003).



Table 2 – Participants mean perception of speakers'
communicative style for Sessions 1 and 2 as obtained by
the post-test questionnaire.

Perception of speakers' use of irony (in % (SD))

The more ironic speaker SESSION 1 SESSION 2

Ironic speaker 78 (0.42) 44 (0.50)
Non-ironic speaker 15 (0.36) 33 (0.47)
None of both speakers 5 (0.22) 25 (0.44)
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2. Results of Session 1

Behavioral and ERP data are described separately for Sessions
1 and 2 below.

2.1. Comprehension task

A behavioral measure of participants' comprehension of the
discourseswasobtainedby thecomprehension task.Therein the
accuracy of a test statement concerning the discourse content
had to be judged. Participants showed an excellent performance
with a mean accuracy rate of 96.7% (SD 2.54). Behavioral results
for all conditions are displayed in the left column in Table 1. An
ANOVA with the factors Context and Speaker revealed a
significant interaction between both factors (F(1,39)=36.33,
p<0.0001). Separate analyses for the two speakers showed
main effects of Context for both the ironic and non-ironic
speaker (F(1,39)=9.51–36.96,p<0.004) indicating thatparticipants
made slightly more errors for congruent items (i.e. for irony of
the ironic speaker as well as for literal utterances of the non-
ironic speaker) than for incongruent ones. This result might be
caused by the probabilitymanipulation in which themajority of
items was congruent (i.e. 70%) increasing error probability.

2.2. Post-test questionnaire

After completion of the experimental session participants
were asked to fill out a questionnaire in stating whether they
perceived one speaker as more ironic than the other, and if so
to name this speaker. Eight experimental items were pre-
sented that had to be completed with an ironic or literal
statement to control for reliability of participants' reported
perception. Analysis of the post-test showed that 78% (SD 0.42)
of the participants correctly perceived the ironic speaker as
being very ironic, 15% (SD 0.36) estimated the non-ironic
speaker as the more ironic one, and 5% (SD 0.22) felt neither
speaker was more ironic (see Table 2).

2.3. Event-related brain potentials

Grand average ERPs at the target sentence final word seen for
Session 1 are displayed in Figs. 1–3. ERPs for ironic compared
to literal sentences show a slightly enhanced P200 amplitude
on frontocentral electrode sites. An increased N400 compo-
nent related to irony was not present. Instead a larger late
positivity distributed over frontocentral and parietal electrode
sites was evoked by irony relative to their literal equivalents.
This irony-related late positivity was present only for the non-
Table 1 –Mean accuracy rates of all conditions obtained in
the comprehension task for Sessions 1 and 2.

Accuracy rates (in % (SD))

SESSION 1 SESSION 2

Speaker Speaker

Ironic Non-ironic Ironic Non-ironic

Ironic context 97.0 (3.71) 97.8 (3.50) 94.9 (2.22) 94.9 (2.86)
Literal context 96.0 (4.26) 96.8 (3.73) 97.1 (3.14) 98.5 (2.34)
ironic speaker. ERPs elicited by the ironic speaker seem to be
identical for both his ironic and literal sentences. Moreover,
effects of Speaker are seen in the N400 time window in
showing a larger frontocentral negativity for the non-ironic
speaker relative to the ironic speaker.

2.3.1. Statistical ERP analyses
Statistical analyses of the P200 latency window (200–300 ms)
showed a three-way interaction of the factors Speaker,
Context and ROI (F(6,34)=5.49, p<0.001). Follow-up analyses
for the ironic and non-ironic speaker separately revealed
interactions of ROI and Context, which were present for both
speakers (F(6,34)=2.51–3.56, p<0.04). In separate analyses of
each ROI, a marginally significant effect of Context was found
for the ironic speaker in the central ROI, i.e. R5 (F(1,39)=3.58,
p<0.07). Since no further effects of Context were found
(F(1,39)=0.19–2.63, n.s.), these early interactions between
Context and ROI for both the ironic and non-ironic speaker
cannot be clarified. ERPs for both speakers seem to vary by
sentence type, and to differ in scalp distribution.

Analysis of the N400 time window of 300–500 ms revealed
significant three-way interactions of Context with Anterior/
Posterior and ROI (F(6,34)=2.82, p<0.02), as well as of Speaker
withAnterior/Posterior andROI (F(6,34)=2.66,p<0.03). Resolving
the former interaction with Context by Anterior/Posterior
revealed a marginal interaction of Context with ROI posteriorly
(F(6,34)=2.20, p<0.07). Separate analyses for each posterior ROI
showed no further effects of Context (F(1,39)=0.05–1.11, n.s.)
indicating that an N400 effect was not present. The latter
interaction with Speaker was resolved by Anterior/Posterior,
and showed a marginally significant interaction between
Speaker and ROI for anterior sites (F(6,34)=2.07, p<0.08).
Separate analyses for anterior ROIs revealed a main effect of
Speaker in the most central anterior ROI, i.e. A4 (F(1,39)=9.62,
p<0.004). The analysis confirms that a frontocentral negativity
was evoked by utterances of the non-ironic speaker.

Regarding the P600 timewindow of 500–900ms, interactions
between Context and ROI (F(6,34)=2.48, p<0.04), and between
Context, ROI andAnterior/Posterior (F(6,34)=4.91, p<0.001) were
found. The two-way interaction of Context with ROI was
resolved by separate analyses for each ROI, and showed
significant effects of Context in the two most central ROIs, i.e.
R4 andR5 (F(1,39)=4.25–4.53,p<0.05). The analysis confirms that
an irony-related late positivitywaspresent on frontocentral and
centroparietal scalp sites. Analysis of this timewindow revealed
a further interaction of Context, Speaker and ROI (F(6,34)=2.99,
p<0.02). On the basis of this interaction, separate analyses
were performed for each speaker. Significant two-way interac-
tions of Contextwith ROI were found for both speakers (F(6,34)=



Fig. 1 – Grand average ERPs for Session 1 elicited by the sentence final word that pointed to an ironic sentence meaning (red
line), or a literal meaning (blue line) with respect to the foregoing discourse context. The visual onset of the critical word is at
0 ms on the x-axis. In this and all subsequent figures, negativity is plotted upwards. The topographic map on the right side
shows the scalp distribution of P600 in response to irony.
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3.82–4.01, p<0.005). Separate analyses for each of the ROIs
showedeffects of Context for thenon-ironic speaker in the three
most central ROIs, i.e. R3–R5 (F(1,39)=4.06–9.08, p<0.05) indicat-
ing that an irony-related late positivity was elicited by the non-
ironic speaker. For the ironic speaker, no effects of Contextwere
seen in any of the ROIs (F(1,39)=0.03–1.76, n.s.), suggesting that
ERPs in response to ironic and literal sentences were identical
for this speaker. A late positivitywas seen for both his ironic and
literal utterances that was comparable in amplitude to the
irony-related P600 of the non-ironic speaker.
3. Results of Session 2

3.1. Comprehension task

For Session 2 the mean accuracy rate on the comprehension
questions was 96.3% (SD 1.33), similar to that of Session 1 (see
Table 1). The statistical analysis showed a main effect of
Context (F(1,39)=49.77, p<0.0001) indicating that participants
had slightly more difficulty in responding to ironic discourses
than to literal ones. In addition, a marginally significant
interaction between Context and Speaker (F(1,39)=3.13,
p<0.08) was found. This interaction was resolved by Speaker,
and revealed a main effect of Context for both the ironic and
non-ironic speaker (F(1,39)=12.45–49.36, p<0.001). Slightly
more errors were made when both speakers replied in an
ironic way relative to their literal utterances.
3.2. Post-test questionnaire

The resultsof thepost-test showed that participants' perception
of the speakers' characteristics changed inSession 2 (cf. Table2).
Only 25% (SD 0.44) of the participants correctly noticed that
neither speaker was more ironic than the other. Forty-four
percent (SD 0.50) still perceived the ironic speaker as the more
ironic one, and 33% (SD 0.47) considered the non-ironic speaker



Fig. 2 – Grand average ERPs at the sentence final word to sentences uttered by the ironic speaker (dotted line), or the non-ironic
speaker (solid line) for Session 1.
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as highly ironic in the second session. Compared to Session 1,
the correct perception of speakers' use of ironywas significantly
reduced (t(39)=5.55, p<0.0001).

3.3. Event-related brain potentials

Grand average ERPs for Session 2 are shown in Figs. 3–5. Visual
inspection of the ERPs suggests the P200 was larger when the
meaning of the target sentence was congruent with the
respective speaker (i.e. the non-ironic speaker replying literally,
and the ironic speaker replying ironically). In the N400 latency
range, a slightly increased negativity seems to be present for
irony used by the non-ironic speaker compared to irony used by
the ironic speaker.As inSession1, a latepositivity in response to
irony was again seen. However, unlike Session 1 in which the
irony-related positivity was evident only for the non-ironic
speaker, in Session 2 this irony-related late positivity was
apparent only for the ironic speaker.

3.3.1. Statistical ERP analysis
In the P200 timewindow of 200–300ms, a three-way interaction
of Context with Speaker and ROI (F(6,34)=2.54, p<0.04) was
obtained.This interactionwas resolvedby separate subanalyses
for each ROI showing significant interactions of Context with
Speaker in all ROIs (F(1,39)=5.53–16.28, p<0.02). On the basis of
these interactions, further analyses were conducted for the two
speakers. Main effects of Context were found for the non-ironic
speaker in all ROIs (F(1,39)=4.26–8.20, p<0.05). For the ironic
speaker a significant effect of Context was obtained in themost
central ROI, i.e. R4 (F(1,39)=5.09, p<0.03) and marginally signi-
ficant effects in adjacent ROIs, i.e. R2, R3, and R5 (F(1,39)=
2.97–3.56, p<0.09). This analysis indicates that a larger P200 was
evoked when speakers' communicative style was congruent
with respective sentence interpretations.

Statistical analysis of the N400 time window showed a
two-way interaction of Context and Speaker (F(1,39)=5.98,
p<0.02). Follow-up analyses for each speaker type separately
showed a significant effect of Context solely for the ironic
speaker (F(1,39=4.86, p<0.05). This analysis confirms that for
the ironic speaker, less negative ERPs were observed for irony
than literal statements. Moreover, an effect of Speaker was
also obtained in this time window (F(1,39)=4.08, p<0.05), as
ERPs in response to the non-ironic speaker were slightly more
negative than those to the ironic speaker.



Fig. 3 – Grand average ERPs to critical words of ironic (red line) and literal sentences (blue line) expressed either by the ironic
speaker (dotted line) or by the non-ironic speaker (solid line) for Sessions 1 and 2. The picture of the enlarged electrode CZ
displays the observed ERP effects in more detail.
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Analysis of the P600 time window of 500–900 ms revealed a
three-way interaction of Context with Anterior/Posterior and
ROI (F(6,34)=2.58, p<0.04), and a two-way interaction of
Context with Speaker (F(1,39)=4.90, p<0.03). Based on the
three-way interaction, further analyses were carried out for
anterior and posterior sites separately. For both regions,
effects of Context were obtained (F(1,39)=5.13–12.56, p<0.03).
In addition, on anterior electrode positions an interaction of
Context with ROI was significant (F(6,34)=3.95, p<0.004).
Separate analyses for each of the anterior ROIs showed main
effects of Context in themost central and right lateral anterior
ROIs, i.e. A3–A6 (F(1,39)=4.71–11.73, p<0.04). The analysis
confirms that an irony-related late positivity was replicated
in Session 2. This positivity was distributed over central and
right lateral anterior electrode sites, and more broadly over
posterior electrode sites. Based on the above mentioned two-
way interaction of Context with Speaker, individual analyses
were carried out for each speaker. These analyses revealed a
main effect of Context for the ironic speaker (F(1,39)=14.61,
p<0.001), but not for the non-ironic speaker (F(1,39)=0.60,
n.s.). Thus, an irony-related positivity for the non-ironic
speaker seen for Session 1 was not replicated in Session 2.
Rather, a late positivity in response to irony was elicited only
by the ironic speaker.

3.4. Summary of the ERP results obtained for Sessions
1 and 2

Between both experimental sessions, characteristics of two
particular speakers were varied concerning their use of irony.
In the first session, speakers' use of irony differed in the
proportion of 30% to 70%. This difference was balanced in
Session 2, in which each speaker uttered an equivalent
number of ironic and literal sentences.

In Session 1, ERPs varied as a function of both Context (ironic
versus literal) and Speaker (ironic versus non-ironic). Early
interactions of Speaker with Context and ROI were obtained in
the 200–300ms timewindow suggesting that ERPs in response to
the ironic andnon-ironic speakerdifferedby sentence typeand in
topography. ERPs in the 300–500 ms time window were modu-
lated by Speaker, as a frontocentral negativity was evoked by the
non-ironic speaker relative to the ironic one. ERPs in the 500–
900ms latency range revealed an irony-related P600 for the non-
ironic speaker, but not for the ironic speaker. For the latter, a large
positivity was evoked both by ironic and literal sentences,
suggesting that the rarity of literal utterances by the ironic
speaker enhanced the positive-going response to this type of
sentence. These effects imply participants were sensitive to each
speaker's proclivity to produce ironic versus non-ironic remarks.

In Session 2, ERPs varied both as a function of Context and
Speaker. Most strikingly, an increased amplitude of P200 was
observed in response to items congruent with a speaker's
communicative style. P200 was larger for ironic utterances by
the ironic speaker, and for literal utterances by the non-ironic
speaker. Ironic utterances also elicited a larger centroparietal
negativity 300–500 ms when uttered by the non-ironic than
the ironic speaker, suggesting the speaker's communicative
manner influenced the integration of ironic utterances. The
amplitude of this negativity displayed a centroparietal max-
imum, which was distinct from the frontocentral negativity
elicited by the non-ironic speaker seen for Session 1.

Finally, ironic utterances elicited a larger posterior positiv-
ity than literal ones (irony-related P600), an effect observed
only for the ironic speaker.



Fig. 4 – Grand average ERPs for Session 2measured at the sentence final word pointing to an ironic interpretation (red line), or a
literal interpretation (blue line). Themap on the right side shows the topographic distribution of the P600 component related to
irony.
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An irony-related late positivity resembling a P600 compo-
nent was observed for both Sessions 1 and 2. In Session 2,
where the proportion of literal and ironic sentences was
balanced for both speakers, interactions of Context and
Speaker were nonetheless observed in that a large P600
occurred for irony by the ironic speaker, but not for irony by
the non-ironic speaker. Thus, the irony-related P600 seen for
the second session appeared to be modulated by prior
pragmatic information about each speakers' communicative
style in using irony.
2 Note that participants may have formed an expectation for a
speaker's particular communicative style only after experiencing
a larger number of trials.
4. Discussion

The current study investigated whether pragmatic informa-
tion about the speakers' communicative style can be acquired
(i.e. Session 1), and whether such information sets up a
reliable cue for the perception and interpretation of sentence
meanings (i.e. Session 2). The ERP data for both sessions are
discussed separately in the following sections.
4.1. Acquiring pragmatic knowledge

The question whether speaker-related information can be
acquired implicitly via attentive reading was addressed in the
first experimental session in which the proportion of ironic and
literal utterances between two particular speakers differed. The
ERPdataobtained for Session1provideevidence thatparticipants
learned each speaker's communicative style with respect to the
use of irony, and that such communicative differences affected
language comprehension processes.2 The current findings indi-
cate that both ironically and literally intended sentences were
processed differently depending on who said them. Indeed, a
significant interaction between speaker type and figurativity of
sentences was found as early as 200 ms post-stimulus onset
suggesting that particular speakers' frequent versus infrequent
useof ironyaffectedearly stagesof thecomprehensionprocesses.



Fig. 5 – Grand average ERPsmeasured at the sentence final word for sentences uttered by the ironic speaker (dotted line), or the
non-ironic speaker (solid line) for Session 2.
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Results from Session 1 are thus in line with studies
reporting early effects of extra-linguistic information on
language comprehension. In a study by Van Berkum et al.
(2008), gender specific utterances (e.g. “⁎If I only looked like
Britney Spears”) that were incongruent with the expected
gender of the speaker (e.g. spoken in a male voice) elicited
an N400 component with an onset latency of around 200 ms
post-stimulus presentation. This ERP effect has been taken as
evidence for an early impact of stereotypical information on
language comprehension. The present study suggests that
prior experience with particular speakers can also exert an
early influence on sentence processing, and indicates that
such findings are not unique to spoken stimuli as visual
presentation was employed in the current study.

Surprisingly, the pragmatic manipulation in Session 1 did
not modulate the N400 component. This suggests that
semantic information processing indexed by this component
was not affected by a speaker's communicative style during
the acquisition phase of pragmatic knowledge. Instead, we
observed a frontocentral negativity that was larger for the
non-ironic speaker. Further, modulations of pragmatic infor-
mation were present in the late positivity. This positivity was
seen for irony and emerged around 500 ms post-stimulus
presentation thereby resembling previously observed P600
effects in response to irony (Gunter et al., 2005; Regel et al., in
press).

The current findings show that this irony-related positivity
can be modulated by speaker-specific pragmatic information
as a larger P600 amplitude was present for ironic statements
made by the non-ironic speaker, but was similar for both
ironic and literal statements made by the ironic speaker.
While this might suggest an influence of speakers' commu-
nicative style on the construction of appropriate sentence
meanings (presumably reflected in the late positivity), it
cannot be clearly disentangled in how far the probability
manipulation applied for the current session contributed to
the results. An increased P600 component was seen for irony
of the non-ironic speaker, which had a probability of 30%, in
comparison to his literal utterances that had a probability of
70%. A number of ERP studies have reported an influence of
probability of stimulus occurrence on the amplitude of the late
positivity whereby a larger late positivity was evoked for
stimuli with a lower probability relative to those with a higher
probability (Coulson et al., 1998; Gunter et al., 1997; Hahne and



Fig. 6 – Grand average ERPs to critical words of ironic (red line) and literal sentences (blue line) expressed either by the ironic
speaker (dotted line) or by the non-ironic speaker (solid line) for Session 2. The picture of the enlarged electrode CZ displays the
P200 effect in more detail.
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Friederici, 1999). Thus, it might be possible that the current
finding of P600 resulted from the lower probability of ironic
utterances of the non-ironic speaker relative to literal
utterances of this speaker. Still, when comparing ERPs for
the ironic speaker no differences were seen in the late
positivity for his literal and ironic utterances although both
sentence types also differed in probability by 30% to 70%. This
finding implies that probability of stimulus occurrence cannot
have caused this late positivity for irony of the ironic speaker
as this type of utterance had a high probability. While ironic
utterances made by the ironic speaker seemed to require an
effortful processing, it remains unclear what factor, i.e.
probability of occurrence, or presumably pragmatic interpre-
tation of utterancemeaning, contributed to our observation in
Session 1 of P600 for irony of the non-ironic speaker.

Based on the findings of Session 1, it can be concluded that
speaker-specific pragmatic information was acquired rapidly
(as shown by the post-test data and the ERP effects seen
already during the first experimental (learning) session)
without an explicit introduction to the ironic proclivities of
each speaker, and without any task demands that would draw
attention to the manipulation. While information about the
speakers' use of irony needed to be extracted by attentive
reading of discourses, these data suggest that participants
spontaneously associated the occurrence of ironic and literal
comments with particular speakers.
4.2. Implications for language comprehension

The second experimental session addressed the question
of whether prior pragmatic knowledge about two particular
speakers was established, and used in sentence processing. In
Session 2 the speakers' use of irony was completely balanced so
that both speakers replied equally often in an ironic or literal
manner. Thus, previously acquired pragmatic knowledge about
these two speakers as being high or low ironic (i.e. throughout
Session1)wasno longersupported. ERPeffectsofContextdiffered
as a function of speaker in every interval measured, beginning
200 ms and ending 900 ms after the onset of the critical word,
indicating that this sort of pragmatic information affects irony
comprehension during both early and late phases of processing.

The main result of Session 2 was that the influence of
speakers' communicative style was evident during initial
phases of sentence processing in showing an increase in
P200 amplitudewhen a speaker's communicativemanner was
consistent with respective sentence interpretations (i.e. when
the non-ironic speaker made literal statements, and the ironic
speaker made ironic statements). This finding suggests
participants were able to utilize subtle pragmatic information
that they implicitly extracted the day before during Session 1.
Pragmatic information about the speaker seems to provide a
relevant cue that appeared to influence sentence processing
as early as 200 ms after stimulus onset.



Table 3 – The experimental design applied for Sessions 1
and 2.

SESSION 1 SESSION 2

Speaker Speaker

Ironic Non-ironic Ironic Non-ironic

Ironic context 70% 30% 50% 50%
Literal context 30% 70% 50% 50%
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With regard to the literature, behavioral evidence (by
means of response times) for the rapid incorporation of
stereotypical gender information into readers' representation
of a person has been reported in a study by Oakhill, Garnham
and Reynolds (2005). Oakhill et al. (2005) showed that certain
role or profession terms affected response times for subse-
quent words that set up congruent or incongruent word pairs
with occupation or role terms (e.g. “sister/⁎father–typist”). Early
ERP effects of pragmatic knowledge have also been reported
for violations of speakers' gender with respect to stereotypical
messages (Van Berkum et al., 2008). In this study, an increased
N400 component starting around 200 ms post-stimulus has
been reported for anomalous sentences suggesting that
speakers' voice-inferred information was rapidly extracted
and used during initial sentence comprehension.

Our findingofanearly ERPeffect suggests that even implicitly
provided information can set up certain pragmatic knowledge,
onwhich participantsmight relywhen encountering utterances
of a particular speaker. The P200 currently obtained emerged by
means of information about a speaker's communicative style,
and did not result from figurativity of sentences per se. It might
be possible that an implicit categorization occurred concerning
the consistency of speakers' utterances with pragmatic knowl-
edge after encountering the critical word.

Effects of implicit categorization affecting P200 have
previously been reported for the distinction between catego-
ries of distractor items (Pernet et al., 2003). Note that the
stimuli in the study by Pernet et al. were objects clearly
distinguishable on basis of their visual features. The finding of
P200 for linguistic information shows that this component
apparently also reflects more higher-order cognitive process-
es. In language studies, P200 has been reported to be sensitive
to sentence constraint and expectancy for a particular word,
being larger for expected items (Federmeier et al., 2005;Wlotko
and Federmeier, 2007). Our finding of larger P200 for stimuli
consistent with each speaker's communicative manner may
reflect the influence of speaker-specific pragmatic knowledge
on participants' ability to categorize the stimuli according to a
speaker's communicative style. Such implicit categorization
processes might have been possible due to the constrained
variability in expressing either an ironic or literal communi-
cative intention by those particular speakers.

In the latency range of 300–500 ms, a less negative response
was observed for irony relative to literal statementsby the ironic
speaker. Whereas this effect suggests that pragmatic informa-
tion affected the processing of semantic information, it might
have resulted from a greater pragmatic expectancy for irony by
the ironic speaker since this speaker primarily replied in an
ironic way in the first session. Behavioral data obtained by the
post-test accordwith this suggestion in showing that a plurality
of participants in Session 2 still perceived the ironic speaker as
themore ironicone (toabout44%). Thus, theacquiredpragmatic
knowledge seems to bias expectancy for irony of the ironic
speaker but not for irony of the non-ironic speaker.

Our observation of a larger negativity between 300 and
500 ms for literal than ironic utterances made by the ironic
speaker differs from the findings reported in the Cornejo et al.
study (2007), where an N400 component emerged for irony
compared to literal language. Cornejo and colleagues (2007)
speculated that differences in semantic expectancy between
ironic and literal sentences led to this result. In the present
study, semantic expectancy was similar for the critical words
in ironic and literal sentences in these discourses, and thus
any differences are presumably due to knowledge about each
speaker's communicative manner.

The second session also showed an irony-related P600 but
this effect occurred for the ironic speaker only, and not for the
non-ironic one. This suggests that pragmatic knowledge
seems to influence the interpretation of communicative
intents, and further substantiates the irony-related P600 as a
reliable effect for figurative language comprehension. Late
positivities have previously been elicited by other figurative
language phenomena, including metaphors (Coulson and Van
Petten, 2002; Coulson and Van Petten, 2007) and jokes
(Coulson and Kutas, 2001; Coulson and Lovett, 2004; Coulson
and Williams, 2005; Coulson and Wu, 2005). This positivity
might be a function of pragmatic information processing
whereby appropriate sentence interpretations are derived.

Comparable P600 effects were found for inconsistencies
between a speaker's gender (conveyed in the auditory
presentation modality by voice information) with stereotyp-
ical statements that referred to a female or male speaker
(Lattner and Friederici, 2003). For sentences such as “⁎I like to
wear lipstick” spoken by a male speaker no N400 but a larger
P600 amplitude was seen in comparison to the same sentence
expressed by a female speaker. Lattner and Friederici (2003)
interpreted this late positivity as a function of reintegration of
semantic meaning and stereotypical beliefs based on extra-
linguistic speaker information.

Likewise, processesof reintegrationmight be reflected in the
irony-related P600 obtained for both experimental sessions.
As ironic sentences were pragmatically more complex by
implying an opposite meaning than literally stated, reintegra-
tion of various types of information could have been required
for complete utterance comprehension. Particular sentence
interpretationsbecameobviouswith respect toprior contextual
information making reintegration of semantic (literal) infor-
mation as well as prior contextual and pragmatic information
likely. Thus, it is not unreasonable to assume that further
interpretation processes might have occurred for deriving
appropriate sentence interpretations (i.e. on themessage level).

4.3. Conclusion

The current experiment showed an influence of subtle
pragmatic information about speakers' characteristics
(concerning their use of irony) on literal and figurative
language processing. An impact on initial phases of processing
was found as early as 200 ms, which indicates that pragmatic



132 B R A I N R E S E A R C H 1 3 1 1 ( 2 0 1 0 ) 1 2 1 – 1 3 5
information about two particular speakers had an early
influence on the processing of sentence final words.Moreover,
the findings also indicate that pragmatic knowledge affected
later phases of processing in showing modulations of P600 in
response to irony of the respective speaker, and that this
information once established seems to set up a reliable cue for
potential interpretations of someone's utterances. ERPs pro-
vided evidence that the interpretation of irony is influenced by
a speaker's communicative behavior as well as the knowledge
about it in showing a larger P600 for irony of the ironic speaker
compared to ironic utterances of the non-ironic speaker. This
indicates that subtle information about particular speaker
characteristics (occurring in addition to contextual informa-
tion) appeared to establish a relevant cue for potential
sentence interpretations affecting initial as well as late
comprehension processes.
3 Fp1, Fpz, Fp2, Af7,Af3, AfZ, Af4, Af8, F7, F5, F3, Fz, F4, F6, F8, Ft7,
Fc5, Fc3, Fcz, Fc4, Fc6, Ft8, T7, C5, C3, Cz, C4, C6, T8, Tp7, Cp5, Cp3,
Cpz, Cp4, Cp6, Tp8, P7, P5, P3, Pz, P4, P6, P8, Po7, Po3, Poz, Po4, Po8,
O1, Oz, O1 and left mastoid.
5. Experimental procedures

5.1. Stimulus material

Materials consisted of 100 experimental sentences such as
“The game was fantastic” that were embedded in two types
of discourse contexts, which biased either an ironic or a literal
sentence meaning. Discourses comprised two or three
context sentences that were followed by the target sentence.
The sentence final word (e.g. “fantastic”) was critical for
respective interpretations. All discourses were presented
visually.

In order to induce different speaker characteristics as being
ironic or non-ironic, literal and ironic sentences were uttered
by two individual speakers (i.e. Marcus vs. Lars) to varying
extents. In Session 1, ironic sentences were mainly expressed
by the ironic speaker (i.e. Lars) to about 70%, and occasionally
by the non-ironic speaker (i.e. Marcus) to about 30% (see
Table 3). For literal sentences this proportion was reversed
whereby the non-ironic speaker uttered 70% of all literal
sentences, and the ironic speaker only 30% of it. In Session 2,
the proportion of ironic and literal sentences was balanced
between both speakers so that each speaker expressed 50%
of each sentence type. For experimental presentation the 100
items were pseudo-randomized and divided into two item
versions (one for each session). Each target sentence meaning
occurred only once in each version. Each participant viewed
both sentence types (within-subject design), and both versions
within an interval of 24 h between the first and second session.
The experimental factors Context (ironic/literal) and Speaker
(ironic/non-ironic) were fully crossed (see Table 3).

5.1.1. Pretests
To test the experimental sentences on semantic–pragmatic
expectancy as well as acceptability, two pretests were carried
out. Cloze probability was assessed by using a sentence
completion task in which 22 participants (10 females, mean
age 23.7 years (SD 2.68)) took part. In this test, participants
read discourse contexts followed by the target sentence except
for the sentence final word. Participants were asked to fill in
the missing word with the first appropriate word that came
to their mind. All potential experimental items were divided
across two lists, so that each participant saw only one version
of an item. Whenever sentence completions for ironic
and literal target sentences were comparable in semantic
meaning, potential items were included as experimental
items. The mean cloze probability for ironic sentences was
87.4% (SD 12.87), and for literal sentences 96.5% (SD 7.12).
The difference of about 9% was significant (t(99)=6.90,
p<0.0001). An average cloze probability of more than 85% is
very high, and is less likely to cause substantial differences in
the ERPs.

A second pretest was performed to control for potential
acceptability differences between ironic and literal sentences.
Twenty subjects (10 females, mean age of 23.6 years (SD 2.72),
who did not take part in the cloze test) participated in the
acceptability test. Participants were asked to evaluate each
item either on its degree of acceptability on a 5-point scale (1
for less acceptable, 5 for high acceptable), or to state whether
an item was unacceptable. The mean acceptability for ironic
sentences was 3.6 (SD 0.49), and for literal sentences 3.8 (SD
0.67). The difference of about 0.2 was still significant (t(99)=
2.11, p<0.04) showing that literal sentences were slightlymore
acceptable than ironic sentences.

5.2. Procedure

Discourse contexts were presented in blocks of three to four
lines on a monitor in front of the participants. After reading
the contexts participants were instructed to press a button to
continue with the presentation (automatic continuation after
20 s). Target sentences were then presented word-by-word.
The presentation onset was introduced by the occurrence of a
fixation cross for 200 ms at the center of the monitor. Each
word appeared in a rapid serial visual presentation mode for
300 ms and was followed by a blank screen for 200 ms. All
wordswere presented in light grey on a dark background. After
sentence offset there was a blank screen for 1500 ms before
presentation onset of the comprehension task. Sessions 1 and
2were carried out in the sameway. Therewas an interval of 24
h between sessions. Before an experiment session started,
participants received a short training session comprised of six
trials to familiarize with the experimental procedure. Instruc-
tions for the two experimental sessions included a short
introduction of both speakers by presenting two discourse
examples on which the two speakers commented in an ironic
or literal way, respectively. At the end of each session
participants were asked to complete a post-test questionnaire
in which eight experimental discourses had to be filled in by
the most appropriate utterance for the respective speakers.
Thus, a measure of participants’ perception of the speakers’
characteristics was obtained.

5.3. Electrophysiological recording

The electroencephalogram (EEG) was recorded with 52 Ag-
AgCl3 electrodes that were embedded in an elastic cap, and
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referred to the left mastoid. Bipolar horizontal and vertical
EOG was recorded. Electrode resistance was kept under 5 kΩ.
The signals were recorded continuously with a band pass
between DC and 70 Hz, and digitized at 250 Hz. Average ERPs
were computed for the critical word (i.e. at sentence final
position) for each electrode position for each of the four
experimental conditions. All averages started 200 ms before
and lasted 1000 ms after the critical event. Only correctly
answered trials were included in the average. EEG rejections
due to ocular artifacts (EOG rejection ±40 μV) comprised about
9% of all trials for Session 1, and 10% for Session 2. Averages
were aligned to a 200 ms pre-stimulus baseline. Within-
subject factors were Context (ironic/literal) and Speaker
(ironic/non-ironic).

For statistical analysis of potential ERP effects, the 300–
500 ms latency window comprising the N400 component, and
the 500–900 ms latency range for a potential late positivity
effect were chosen. After visual inspection of the ERPs an
additional time window of 200–300 ms covering P200 was
analyzed. All dependent variables were quantified using
multivariate analyses of variance (MANOVAs). The multivar-
iate approach to repeated measurements was used to avoid
problems concerning sphericity (Dien and Santuzzi, 2005;
Vasey and Thayer, 1987). For distributional ERP analyses two
topographical factors Anterior/Posterior and Region of Interest
(ROI) were defined and completely crossed, yielding 14
different ROIs each containing three electrodes (see Fig. 6).
Within-subject factors were Anterior/Posterior (2), ROI (7),
Context (2) andSpeaker (2).Whenever interactionswere found,
further analyses were carried out.

Accuracy rates are reported for the behavioral perfor-
mance, and were used for ERP evaluation. For the statistical
analysis of accuracy rates a repeated-measures ANOVA with
the factors Context (2) and Speaker (2) was calculated.

5.4. Participants

Forty students (19 females, mean age 24.1 years (SD 2.61)) from
the University of Leipzig participated in the experiment and
were paid for their expenses. All were right handed, native
speakers of Germanwith normal or corrected-to-normal vision.
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Appendix
Five samples from the stimulus set in the original German version, and in the English corresponding translation. Target sentences
are in Italics.
Ironic discourses
 Literal discourses
(1) Lars freute sich auf die leckere Pizza, die Markus gerade in zwei
Hälften schneidet. Das weit gröβere Stück behält Markus aber für
sich. Lars sieht seine winzige Ecke und sagt:
Das ist ja genau die Hälfte.
(1) Markus bittet seinen jüngeren Bruder die Kuchenstücke zu
halbieren. Dieser bemüht sich sehr genau zu schneiden und exakt die
Mitte zu treffen. Markus sieht die gleichgroβen Stücke und sagt:
Das ist ja genau die Hälfte.
(2) Beim Mittagessen hat Markus kaum etwas von seiner Portion
angerührt. Ein wenig hatte er von den Kartoffeln gegessen. Lars war
schon längst fertig und beobachtete nun sein Gestocher. Schlieβlich
sagte Lars belustigt:
Du verdrückst ja einen Berg.
(2) Lars und Markus haben sich mit ein paar Freunden zum Grillen
verabredet. Lars freut sich schon auf die ersten Steaks. Hungrig hat
er schnell zwei aufgegessen. Markus sieht ihm kopfschüttelnd zu,
wie er nach dem dritten greift und meint:
Du verdrückst ja einen Berg.
(3) Zur Einführungsveranstaltung hält Professor Schmidt einen
komplizierten Vortrag. Er macht viele Gedankensprünge, so dass
man nur schwerlich folgen kann. Markus hat es schon längst
aufgegeben und murmelt am Ende verärgert:
Das war wirklich sehr aufschlussreich.
(3) Am Institut für Geoforschung hört Lars einen Vortrag über die
Veränderung des Klimas. Interessiert folgt er den Ausführungen des
Referenten. Er hat viel Neues erfahren und sagt beeindruckt:
Das war wirklich sehr aufschlussreich.
(4) Auf dem Bahnsteig muss Lars schonmehr als 20 Minuten auf den
Zug warten. In der Durchsage wird immer wieder um Geduld
gebeten. Lars hat das Warten satt und bemerkt entgeistert:
Auf die Bahn ist immer Verlass.
(4) Im Radio hatten sie heuteMorgen vor Schneefall und Glättegefahr
gewarnt. Markus entschied sich daher mit der Bahn zu fahren und
das Fahrrad besser daheim zu lassen. Als er pünktlich zur Arbeit
kam, sagte er zufrieden:
Auf die Bahn ist immer Verlass.
(5) Markus hatte viel Zeit gebraucht um das Doku-ment fertig zu
stellen. Doch plötzlich reagierte der Computer nicht mehr.
Abgestürzt. Das bedeutete, er musste ihn neustarten und mit der
Arbeit noch einmal anfangen. Trotzig meinte Markus:
Das ist ja groβartig.
(5) Lars hatte schon lang auf das Antwortschreiben gewartet. Jeden
Tag schaute er in den Briefkasten, ob es dabei sein würde. Als er
heute dann endlich den Umschlag fand, freute er sich sehr und rief
begeistert:
Das ist ja groβartig.
English translation of the stimuli (correspondingly).
(1) Markus asked his younger brother to cut the cake into to two
halves. His brother took much care to split it exactly in the middle.
(1) Lars was looking forward to the Italian pizza that Markus even cut
into to two halves. When he noticed that Markus kept the larger
piece for himself, he looked disappointedly at his slice and said:
That's exactly half.
Pleased about the equal pieces, Markus said:
That's exactly half.
(2) Lars andMarkus had a barbecuewith their friends. Lars was really
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(continued)ppendix (continued)
Ironic discourses
 Literal discourses
(2) During lunchMarkusnearly atenothingof hismeal. He only tasted
a little of the potatoes. As Lars had already finished, he watched him
picking at his food. After a while he said with amusement:
You eat like a horse.
hungry and looked forward having a burger. When they were ready,
he quickly shifted two big burgers. Markus watched him with
astonishment and said:
You eat like a horse.
(3) In the introductoryseminarProfessorTaylorgaveaverycomplicated
talk. He made many mental leaps, so that most of the students could
not follow. Lars had already given up, and murmured annoyed:
This is so informative.
(3) At the Technology Institute Lars listened to a talk about the latest
developments. Interested in the topic he followed all the statements.
He found out many new things and said impressed:
This is so informative.
(4) At the platform Lars had to wait more than 20 minutes for the
train. A number of announcements were made, begging customers
to be patient. Lars was tired of waiting in the cold and said angrily:
You can always rely on the railway.
(4) On the radio they warned of heavy snowfalls and black ice.
Because of that Marcus decided to go by train instead of taking his
car. When he arrived on time at work, he thought pleased:
You can always rely on the railway.
(5) Markus had to spend a lot of time to finish the essay. When he
was nearly done, the computer suddenly broke down. Nothing was
saved, so he had to start over from the beginning. He shouted upset:
This is great.
(5) Lars waited a long time for the written reply. Every day he
looked impatiently into his mailbox to see if he had received the
letter. When he saw the envelope, he felt quite relieved and said:
This is great.
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