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Abstract
In this report, we describe suprasegmental markers of verbal irony produced
naturally in spontaneous discourse and acted in laboratory conditions. Our study
revealed that although irony in speech may be acoustically marked, there is no
unique way for speakers to do so. Even protagonists in our scripted or ‘acted’
condition failed to show a homogeneous strategy of adjusting parameters of their
sound pressure levels (SPL) or their fundamental frequency (F0) in a uniform way.
The present findings depict a number of strategies speakers use to mark irony in
prosody and quantify the extent to which it manifests.

1     Introduction

The use of non-literal language serves important social and communicative goals in both the
‘western’ and more traditional cultures. Irony, as a kind of non-literal language, helps a
speaker to communicate particular moods and attitudes indirectly and to achieve a number of
situation-relevant social and communicative goals (e.g., [1], [2]). There is a large scope of
studies of irony responsible for a number of existing theories proposing different constraints
on understanding, interpreting, producing, or appreciating irony (e.g., [3], [4]). Yet, thus far,
no study has fully identified the acoustic/prosodic markers present in successful ironic
communication. These seem to be of particular importance in cases of the wrong use of irony,
which may cause unpleasant misunderstandings or breakdown of communication.

Ironic speakers are reported to adopt a monotonic or lower fundamental frequency (F0) [5],
[6], [7], [8], [9]. Ironists are also reported to reduce both their speech rate and F0 range and
change nasal resonance in sarcastic speech, relative to sincerity and humour in certain
linguistic contexts [7]. Yet, findings from different studies of relevant prosodic correlates to
pragmatic figures lack consistency. For instance, while some report reductions in F0 standard
deviation in ironic utterances relative to control utterances [5], [6], [7], [10], others have
documented an increase in F0 standard deviation in ironic utterances [8], [11], [12]. A
thorough and systematic study identifying the acoustic/prosodic markers of irony is timely. As
most of the studies on the subject have been done in English-speaking context, studying the
phenomenon in other languages is appropriate to further account for the cross-cultural
similarities or differences. Moreover, to clarify any existing contextual and methodological
limitations, it is essential to study the phenomenon systematically in natural as well as acted
discourse.

Thus, the present study examines irony in spontaneous and acted Czech utterances. Our aim
has been to reveal whether irony is marked acoustically in Czech. Specifically, we have
examined and described raw correlates of suprasegmental markers of irony—such as sound
pressure level (SPL) and levels and variability of fundamental frequency (F0)—(i) in
identified and coded instances of natural discourse and (ii) in acted speech against non-
ironic/literal speech samples.



2 Method

The material consists of ironic utterances and control—non-ironic or literal—utterances in
the Czech language. The spontaneous natural speech samples come from unrehearsed political
debates broadcast on public TV and the acted samples of irony and non-irony were performed
and recorded in controlled laboratory conditions. Due to the intensity of work on gathering
and analyzing data from natural discourse, we only present data from one male speaker (n =
1); this material consists of 28 ironic and 28 literal statements (with the total of 802 syllables
in the ironic condition and 803 in literal condition and the mean of 29 syllables per statement).
Our sample of acted laboratory-recorded performances comes from three male speakers (n =
3) and includes 16 ironic and 16 literal utterances performed by each of the participants (with
the total of 115 syllables in each condition and the mean of 7 syllables per statement). The
natural-sample material is a compressed audio signal converted to mono soundfile *wav-pcm
format. The laboratory recorded acted-speech samples were digitized at 32 kHz with 16-bit
resolution. Sound pressure levels (SPL) were measured by RMS method in Praat [13] and the
fundamental frequency (F0) was measured by autocorrelation method, with values taken
every 10 milliseconds. The F0 tracks were manually corrected.

3 Results

To examine the hypothesized differences between prosodic parameters in ironic versus literal
statements as well as the effect of individual speakers, a two-way mixed model ANOVA was
conducted on the different aspects of the sound pressure level (SPL) and fundamental
frequency (F0). For these analyses, the data from all four speakers were combined across the
two contexts (i.e., natural and acted speech). In the mixed-model analysis, statement type
(ironic vs. literal) was a within-subject factor and speaker was a between-subject factor. The
speaker main effect, the statement-type main effect, and the speaker-by-statement-interaction
effect were tested using univariate tests. The following two sections summarize the findings
for the particular domains of suprasegmental features (SPL and F0, respectively), while the
last section considers trends in F0 manifestations gathered from our data.

3.1 Sound pressure level (SPL)

In the intensity domain, we examined mean SPL values (M), standard deviation (SD),
maximal and minimal values, range, and trend of the SPL within the utterance. The last
mentioned trend includes difference in mean SPL values between the initial and final thirds of
the utterance and slope, standing for a difference in mean SPL values between the initial and
final thirds of the utterance accounting also for the utterance length. A summary of F values
and their levels of significance is displayed in Table 1.

Table 1.  F Values from ANOVA Performed on Variables of Sound Pressure Level (dB)

                   Trend                     

Effect Mean SD Maximum Minimum Range  Difference Slope

Speaker1 137.18*** 8.46*** 202.02*** 35.92*** 4.19** 2.74* 3.32*

Statement2 2.99 2.56 1.52 3.15 5.05* 16.46*** 34.39***

Speaker x statement1 4.78** 1.62 2.13 4.19** 5.53** 3.80* 6.63***

Note: 1F(3,72); 2F(1,72); * p < .05, ** p < .01, *** p < .001



Table 1 shows that the SPL values manifest themselves in ironic utterances most notably in
connection with the speakers’ individual characteristics. The most interesting parameters
marking the difference between ironic and literal statements overall are exemplified by the
SPL overall trends (the last two columns in Tab. 1). Post-hoc test (not reported here) showed
that the difference between the initial and final thirds of ironic utterances is significantly
smaller than in literal utterances in three of our four speakers. There seems to be a trend
towards keeping SPL in ironic statements more or less levelled compared to non-ironic
statements which, contrary to the previous, manifested profound decrease in SPL values.

3.2 Fundamental frequency (F0)

Parallel to the parameters examined in the intensity domain, the variables of interest in the
domain of fundamental frequency (F0) measured in semitones are as follows: mean values
(M), standard deviation (SD), maximal and minimal values, range, and intercept and gradient
illustrating the trend of the F0 values throughout the utterance. The F values and their levels
of significance are for the F0 variables are summarized in Table 2.

Table 2.  F Values from ANOVA Performed on Variables of F0 (semitones)        

                   Trend                      

Effect Mean SD Maximum Minimum Range  Intercept Gradient

Speaker1 127.48*** 2.46 68.33*** 28.71*** 3.87*  26.86*** 20.30***

Statement2 2.09 .37 .00 .82 .62 5.56* 27.77***

Speaker x statement1 10.76*** 9.59*** 10.01*** 3.29* 9.31*** .19 7.89***

Note: 1F(3,72); 2F(1,72); * p < .05, ** p < .01, *** p < .001

Table 2 illustrates that the values of F0 surface in the production of ironic utterances, yet
again, mostly in connection with the speakers uttering the given statements. There is a
significant difference in mean values of F0 between ironic and literal utterances among the
individual speakers. Post-hoc analyses revealed that while the mean F0 values in ironic
utterances are significantly lower than in literal utterances in two out of four speakers, the
opposite marks a significant difference in one of the remaining speakers.

Furthermore, post-hoc tests also revealed significant difference in standard deviation between
ironic and literal utterances in the data of our protagonist representing the spontaneous natural
production. His SD values in ironic utterances are higher than in literal utterances. While the
difference in standard deviation is significant in yet another speaker (although with the
opposite trend), the difference in the data of two other speakers failed to reach significance.

Gradient is a value representing a degree of declination by a number of semitones per second
to the local average F0. Our data further show a significant difference for 3 (J, R, P) out of 4
speakers with consistent trend showing a steeper declination in literal statements, thus
leveling the gradient in ironic utterances.

3.3 Trends in F0 manifestations

Three parameters of F0 manifestations–maximum, minimum and range of F0–in our data
deserve particular attention due to their delineation of a potentially constrained number of
individual trends in signalling ironic meaning of an utterance. Table 3 summarizes the trends
in F0 manifestations identified in the data from our four speakers.



Table 3. Trends in F0 Manifestations for Speakers J, R, P, and V

Note: Symbols  ,  represent significantly lower and
higher levels of F0, respectively, in ironic utterances
when compared to corresponding literal utterances.
Symbol  represents non-significant differences between
the two utterance conditions. Brackets ( ) mark
marginally significant differences.

Table 3 shows strategies used by our speakers to signal ironic meaning of their messages: (i)
R lowers the maximum F0 value but doesn’t change his minimal value, resulting in the F0
range being smaller in ironic messages compared to literal utterances, (ii) P raises both
minimum and maximum F0 values, resulting in F0 range not differing between ironic and
literal statements, and (iii) V increases his range in both directions—a higher maximum F0
and lower minimum F0 in ironic statements compared to literal statements. Although there is
no evident strategy discernable from data above for speaker J, the 10- and 90-percentile
values (not reported here) indicate his strategy to lower both the 10- and 90-percentile when
speaking ironically while keeping the range constant (i.e., reversed strategy to that identified
in P).

Thus, there seem to be different ways to signal irony in discourse acoustically. This may be
one of the reasons behind the conflicting findings reported in the literature. Consequently,
both lowering the F0 standard deviation in ironic messages [5], [6] and raising F0 standard
deviation in ironic messages [8], [11] may both reflect independent strategies taken up by
individual speakers to acoustically signal meaning of their messages other than the literal.

4 Conclusion

Our initial assumption of finding similar trends in ironic performances of our protagonists in
the acted group was not confirmed. Analyses failed to find a homogenous pattern of marking
irony acoustically. We have identified four possible strategies to signal irony in prosody.
Notwithstanding the high ratio of actors to irony-signalling-strategies gathered from our data,
we have a reason to speculate that there is a finite number of strategies speakers follow to
mark their ironically intended messages. Identifying these is the aim of our future research,
always accounting for differences in spontaneous as opposed to scripted production of irony.
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