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Abstract

The present study examined the acoustic cues
of sarcasm in Thai. Four Thai speakers par-
ticipated in two reading tasks: neutrality and
sarcasm reading. Speech rate, F0 mean, F0
range, amplitude mean, amplitude range, F0
slope, and F0 intercept were measured and
analyzed. The results indicated that sarcasm
was produced at a faster speech rate and with
a higher F0 mean, a wider F0 range, and a
higher amplitude mean. Amplitude range re-
ported no statistical significance. F0 slope
alone was an insignificant cue, but F0 slope to-
gether with F0 intercept could distinguish be-
tween sarcasm and neutrality. Regarding gen-
der differences, male speakers decreased their
speech rate and increased their F0 mean while
female speakers increased their F0 range when
expressing sarcasm. Also, both male and fe-
male speakers increased their amplitude mean
when producing sarcasm.

1 Introduction

Verbal irony is a linguistic device utilized to convey
an opposite meaning from the literal meaning em-
bedded in its linguistic form (Searle, 1991). To illus-
trate, the utterance “Your cooking is the best.” means
that the person to whom the utterance is addressed is
literally the best cook while can also suggest that the
person is the worst cook if the speaker intends to say
otherwise. Additionally, irony is regarded as flout-
ing the Maxim of Quality (Grice, 1989). In other
words, the speaker of the utterance above was ly-
ing to the addressee that they are good at cooking.

Sperber and Wilson (1981) propose another frame-
work that irony is an echoic expression of thoughts
that conveys a dissenting attitude such as skepticism,
mockery, or contempt. Thus, the speaker of the
utterance above could be mocking the person they
address. Despite having more definitions than pre-
sented here, irony can be viewed as a form of com-
munication expressing a different/opposite facet of
meaning with different attitudes.

Different meanings within a statement can be ex-
pressed via different methods employed whether
it be different word choice, syntactic structure or
means of communication. That is, some words con-
vey a more formal meaning than another and some
structures emphasize on different pieces of infor-
mation. Different tones of voice are used to sig-
nify different meanings apart from the original state-
ment. During communication, meaning is not just
encoded in linguistic forms. It is both linguistic
and non-linguistic cues that play a role in an effec-
tive communication among interlocutors. Linguistic
cues are encoded within sounds, words, and struc-
tures as previously explained. Non-linguistic cues,
on the other hand, involve gestures, facial expres-
sions, and the situations/contexts in which the com-
munication takes place. Hellbernd and Sammler
(2016) found that extralinguistic cues such as speech
prosody also function in conveying intentions. They
found that prosodic cues such as F0 rise, mean F0,
mean intensity, and duration provided a foundation
for listeners to recognize the intention of speakers.
This shows that acoustic cues also help convey in-
formation that is not encoded within the linguistic
form—intentions—which in turn helps decode the



intended meaning of an utterance. Bryant and Fox
Tree (2002) similarly examined the role of contex-
tual and prosodic information in the recognition of
verbal irony and found that participants rated a sen-
tence as more sarcastic1 when provided with acous-
tic contents or irony-biasing contexts. This shows
that both acoustic cues and contextual information
work hand in hand during the process of inferring or
decoding ironic intents. Hence, prosodic cues do not
only function as local linguistic cues, but also func-
tion as pragma-linguistic cues that help in the signal-
ing and interpreting processes of intents in commu-
nication. Speakers undoubtedly employ such cues
when expressing verbal irony.

1.1 Acoustic Cues and Sarcasm

There were a wide range of studies regarding the
acoustic characteristics of sarcasm. Each study ex-
amined different acoustic parameters of a different
language, but speech rate, F0 mean, and F0 range
appeared as variables in all studies. Majority of stud-
ies found that sarcasm was produced with a slower
speech rate when compared to neutral speech re-
gardless of language. However, F0 mean and F0
range appeared to be language-dependent and varied
across studies. For example, sarcasm was expressed
with a lower F0 mean in English (Cheang and Pell,
2008; Bryant, 2010; Chen and Boves, 2018), Span-
ish (Rao,2013) and Cantonese (Lan et al., 2019),
but was produced with a higher F0 mean in French
(Lœvenbruck et al., 2013) and Italian (Anolli et al.,
2002). Although there were different findings con-
cerning F0 mean in English and Cantonese (Rock-
well, 2007; Cheang and Pell, 2009), such difference
could be a result of different methodologies used in
each study. Apart from speech rate, F0 mean, and F0
range, amplitude mean and range –previously found
to be insignificant cues in English –were also found
to be another significant cue for sarcasm in various
works (Anolli et al., 2002; Cheang and Pell, 2009;
Lan et al., 2019). To recap, these studies support the
previous point that speakers employ different acous-
tic cues when expressing verbal irony and these cues
are found to contrast with neutral speech and vary

1Majority of studies seem to use the term sarcasm in Searle’s
sense, and both are used interchangeably despite the distinc-
tions. When sarcasm is used in this study, it refers to the general
sense of verbal irony.

across language.
Apart from the differences in acoustic cues be-

tween speech types found, the studies by Rao
(2013), Chen and Boves (2018), and Lan et al.
(2019) also found the differences between sarcasm
produced by male and female speakers. However,
there were differences across language. To elabo-
rate, Rao (2013) found that Mexican Spanish male
speakers would significantly decrease their speech
rate and suppressed their F0 range more than fe-
male speakers when producing sarcasm. Addition-
ally, Chen and Boves (2018) discovered that British
English male speakers showed larger durational dif-
ference than female speakers whereas female speak-
ers would lower their mean pitch when expressing
sarcasm. Lan et al. (2019) found a similar pat-
tern to Chen and Boves (2018) in term of the du-
rational difference; however, they also found that fe-
male speakers showed a larger F0 mean difference
than male speakers and F0 range was found sig-
nificantly smaller only in female speakers. Hence,
speakers of different gender could employ acoustic
cues differently when producing sarcasm and such
differences are language dependent like the acoustic
characteristics of sarcasm themselves.

1.2 Acoustic Study of Sarcasm in Thai

Majority of works that studied sarcasm/verbal irony
in Thai concerned pragmatics (Panpothong, 1996;
Kongchang, 2017; Bunnag, 2017) and stylistics
(Anansapsuk, 2016). Nevertheless, no studies exam-
ined sarcasm in Thai from an acoustic perspective.
An acoustic study of Thai most relevant to the study
of verbal irony was carried out by Sonboonta (2010).
Sonboonta (2010) studied the acoustic characteris-
tics of the What-word /Parai/ in direct and indirect
speech acts and found that despite the fact that no
difference between speech acts could be established,
F0 of a positive indirect speech act was found to be
higher than that of a negative indirect speech, sug-
gesting that there was difference in acoustic values
of different speech acts to some extent. However,
the study only examined the acoustic characteristics
of a single word produced by female speakers. Con-
sequently, an acoustic study of Thai sarcasm in the
sentence level produced by both male and female
speakers is needed so as to generalize the charac-
teristics of Thai sarcasm and to provide a broader



picture about acoustic cues of sarcasm from the per-
spective of the Thai language. It is also important to
note that most of the languages studied are non-tonal
with the only exception of Cantonese. An acoustic
study of Thai sarcasm would also add to the exist-
ing literature the acoustic characteristics of sarcasm
from the point of view of a tonal language such as
Thai. The aims of this study are (1) to study the
acoustic cues of Thai sarcasm in the sentence level
and (2) to investigate whether there is a difference in
acoustic cues of sarcasm between male and female
speakers.

2 Methodology

2.1 Participants
Two male and two female Thai speakers participated
in this study (M = 24 years old, SD = 0.71). All par-
ticipants spoke Bangkok Thai fluently. They were
picked from a self-selection process and voluntarily
participated without being paid. The participants re-
ported no speech hearing and production problems.

2.2 Materials
Thirty sentences and a biasing situation for each sen-
tence were prepared for this study. Each sentence
did not end with any final particles and was affirma-
tive sentence with the number of words ranging from
five to thirteen (M = 7.27 words/sentence, SD = 2.1).
Two sets of materials were prepared: (1) Baseline
Reading Set and (2) Biased Reading Set. The for-
mer was just the thirty baseline sentences without
any context provided whereas the latter was a set of
each baseline sentence preceded by its biasing con-
text as presented in Table 1.

2.3 Data Collection
Two production tasks were conducted: baseline sen-
tence reading and biased sentence reading.2 The
reading was self-recorded by each participant us-
ing a mobile application with a sampling rate be-
tween 41-48 kHz. The participants were instructed
to record a sample of their voice and send back to
check whether the voice level was not too loud or

2While some of the previous studies used a perception test
to select only the productions that sound sarcastic and some did
not, the current study did not use a perception test because it fo-
cused on production, the signalling of sarcasm through acoustic
cues.

too low and whether they placed their cellphone too
close or too far before the recording began. After-
wards, they received the Baseline Reading Set and
they were instructed to read each sentence once with
2-3s pause between each. After they sent back their
baseline recording, they received the Biased Read-
ing Set and were instructed to read the situation con-
text silently before producing the bolded and under-
lined target sentence. Total tokens (4 participants x 2
readings x 30 sentences) acquired were 240 tokens.

2.4 Acoustic Value Extraction and Calculation

Acoustic measures such as utterance duration,
maximum pitch, minimum pitch, mean pitch,
pitch listing, maximum intensity, minimum inten-
sity/amplitude, and mean intensity/amplitude were
extracted manually for each token using Praat. At
this stage, mean F0 (Hz) and mean amplitude
(dB) were automatically measured without any fur-
ther calculation needed. Afterwards, speech rate
(word/s) was calculated by dividing the syllable
number of a sentence by the utterance duration.
F0/amplitude range was calculated by subtracting
the maximum value by the minimum value. F0 val-
ues gained from the pitch listing function in Praat
were converted into a data point set. The data point
set was then used to calculate a slope (Hz/ms) and
its intercept (Hz) using the Least Square Regression
method. The extraction and calculation proceeded
as above for all 240 tokens.

2.5 Acoustic Analyses

An average of each acoustic cue was calculated for
each participant, for each gender, and for all partic-
ipants. All data were converted into z-scores. The
acoustic characteristics of sarcasm and neutrality be-
tween participants, between gender, and for overall
participants were then observed from the z-scores.

2.6 Statistical Analyses

Raw acoustic values stored as a data table with infor-
mation about gender and speech type were imported
into R to perform a statistical analysis. ANOVA test
for each acoustic variable considering speech type
as a factor was then carried out to test the difference
in acoustic values between types of speech whereas
Paired t-test for each acoustic cue of each speech



Biasing context Baseline sentence
You went out with a group of friends and then /chǎn mi: khwa:m sùk mâ:k/
they invited a person you did not like to join “I am very happy.”
as well. After finishing, your friend asked you
how it was. You ironically replied:
You assigned an employee to arrange a set of /khǎw tham Na:n rew ciN ciN/
documents. Although there were a few “He works really fast.”
documents, he took half a day to finish.
You then said:

Table 1: Examples of Baseline Sentences together with Their Biasing Contexts.

type was conducted to test whether there was a dif-
ference between gender. The alpha level used in this
study was 0.05.

3 Results

3.1 General Acoustic Cues between Neutrality
and Sarcasm

Figure 1 showed that the values of speech rate, F0
mean, F0 range, amplitude mean, and amplitude
range for sarcasm was higher than that of neutral-
ity. However, the statistical significance was found
only in the case of speech rate, F0 mean, F0 range,
and amplitude mean. To elaborate, sarcasm is signif-
icantly produced at a faster speech rate than neutral-
ity, F(1,238) = 13.45, p = .0003. When expressing
sarcasm, speakers increased their F0 mean signifi-
cantly, F(1,238) = 5.308, p = .0221, and exhibited a
significant wider F0 range than when they produced
neutral speech, F(1, 238) = 6.176, p = .0136. As
for amplitude, sarcasm was significantly produced
with a higher amplitude mean, F(1,238) = 6.985, p
= .0088, but there is no significant difference found
in amplitude range, F(1,238) = 0.016, p = .901. This
suggested that when Thai speakers produced sar-
casm, they did so by increasing the speech rate, F0
mean, F0 range, and amplitude mean. Although the
values of amplitude range appeared to be higher in
sarcastic speech, amplitude range might not be a re-
liable cue when it came to distinguish sarcasm and
neutrality.

Figure 2 illustrated the relationship between F0
slope (x-axis) and F0 intercept (y-axis) obtained
from the Least Square Regression method. Sarcasm
seemed to stay in a higher region for both male and
female speakers (See Figure 2). 65.83 % of F0 slope

Figure 1: Five Acoustic Values (Z-Scores) of Two Speech
Types.

in sarcastic speech were less than their original neu-
tral slopes, suggesting that speakers employed dif-
ferent F0 contours for sarcasm. 83.33 % of F0 inter-
cept in sarcasm were higher than their neutral coun-
terparts, supporting that sarcasm was produced with
a higher F0 mean than neutral speech. However,
there was no significant difference in F0 slope be-
tween speech types. Still, there was a significant
difference in F0 intercept between neutrality and
sarcasm, F(1,238) = 10.58, p = .0013. Addition-
ally, there was a significant difference in F0 slope
together with F0 intercept between neutral and sar-
castic speech, F(1,238) = 10.55, p <.01. The inter-
action between F0 slope and F0 intercept was also
found to be statistically significant, F(1,238) = 6.85,
p <.01. This signified that the two values taken to-
gether as a parameter could distinguish between sar-
casm and neutrality. Moreover, sarcasm appeared to
exhibit more variability than neutrality. To illustrate,
F0 slope of sarcasm showed more variability (M= -
0.3122, SD= 0.4963) than that of neutrality (M= -



0.2134, SD= 0.377). Likewise, F0 intercept of sar-
casm also showed more variability (M= 207.6355,
SD= 66.9692) than that of neutrality (M= 180.5076,
SD= 61.568). It could be that speakers manipulated
their F0 when they produced a sarcastic sentence
more than when they made a neutral sentence.

Figure 2: Relationship between F0 Slope and F0 In-
tercept by Speech Type and Gender with Linear Fitted
Smooths (Upper lines of each pair represent sarcasm) and
Confidence Bands.

3.2 Acoustic Cues between Sarcasm and
Neutrality by Participants and Speech
Types

As for speech rate (See Figure 3 Panel A), although
M1 speaker seemed to significantly emphasize his
sarcastic reading, resulting in a slower speech rate
for sarcasm than neutrality, the overall speech rate
of sarcasm was still faster than neutral speech. With
regard to gender, male speakers produced a sarcastic
speech with a significantly slower rate than neutral
speech, t(1,118) = 2.4092, p = .0175. On the other
hand, female speakers produced a sarcastic speech
with a significantly faster rate than neutral speech,
t(1,118) = -8.9696, p <.0001. This illustrated that
there was gender difference despite the general char-
acteristics of speech rate for overall participants.

Regarding F0 Mean, male speakers seemed to sig-
nificantly increase their F0 mean in sarcastic speech,
t(1,118) = -9.8553, p <.0001. However, there was
no significant difference in F0 mean between sar-
casm and neutrality within female speakers, t(1,118)
= -1.7472, p = .0832. This was due to F2 speaker

whose F0 mean did not differ much between sar-
casm and neutrality (See Figure 3 Panel B).

For F0 range, there was no significant difference
in F0 range between sarcasm and neutrality in male
speakers, t(1,118) = -0.6338, p = .5274, possibly
because M2 speaker produced sarcasm with a nar-
rower F0 range (See Figure 3 Panel C). However,
female speakers significantly exhibited a wider F0
range (t(1,118) = -3.2322, p = .0016) when produc-
ing sarcasm as can be seen in both F1 and F2 speak-
ers.

For amplitude mean (See Figure 3 Panel D), both
male and female speakers increased their amplitude
mean when expressing sarcastic speech, t(1,118) = -
2.0723, p = .0404, and t(1,118) = -2.6534, p =.0091,
respectively. However, M2 speaker showed a differ-
ent pattern from the rest of the participants. Despite
this difference, the overall characteristic of ampli-
tude means for overall speakers, male speakers, and
female speakers was still statistically significant.

For amplitude range, the difference between male
and female speakers could not be generalized be-
cause there were both cases that amplitude range
was wider (M1, F1) and narrower (M2, F2) for sar-
casm within both group (See Figure 3 Panel E).

4 Conclusion and Discussion

This study examined speech rate, F0 mean, F0
range, amplitude mean and amplitude range along
with F0 slope and F0 intercept of sarcasm and neu-
trality. Speech rate, F0 mean, F0 range, and ampli-
tude mean were found to be a significant cue that
differentiated between speech types. Speech rate for
sarcasm in Thai is different from other languages
because it is expressed at a faster speech rate (See
Table 1). However, one speaker appeared to empha-
size and stress each word significantly, resulting in
a slower speech rate. The difference in speech rate
might be a result from different emotions expressed
in different contexts such as in the study by Tum-
tavitikul and Thitikannara (2006) that showed that
there was a difference in duration for speech pro-
duced with different emotions. The current work
was in line with Yimngam et al. (2011) that neu-
tral speech was produced at the slowest speech rate
from other types of emotions. This study did not
control situational or emotional contexts because it



Figure 3: Acoustic values of Sarcasm and Neutrality across Participants and Genders and for Overall.

aimed to explore the general characteristics of sar-
castic speech. The variation in sarcasm in term of
types and emotions awaits further study.

For F0, the result in F0 mean that sarcasm is pro-
duced with a higher pitch corresponds with stud-
ies in French (Lœvenbruck et al., 2013) and Italian
(Anolli et al., 2002). Surprisingly, the result of F0
mean in this study is different from Cantonese (Lan
et al., 2019), which is also a tonal language. Regard-
ing F0 range, that sarcasm is expressed with a wider
F0 range in this study is accordance with studies of
French (Lœvenbruck et al., 2013), Italian (Anolli et
al., 2002), and Cantonese (Cheang and pell, 2009;

Lan et al., 2019). Regarding amplitude, that sarcasm
is expressed with a higher amplitude is in line with
the studies in Italian (Anolli et al., 2002) and Can-
tonese (Cheang and pell, 2009; Lan et al., 2019). Al-
though sarcasm seems to be expressed with a wider
amplitude range as in Italian (Anolli, et al., 2002)
and Cantonese (Lan et al., 2019), there is no sig-
nificant difference in amplitude range found in the
current study.

As for F0 slope, there is no significant difference
between speech types. However, F0 slope together
with F0 intercept distinguishes between neutrality
and sarcasm. Sarcasm seems to exhibit a larger vari-



ability in F0 slope than neutral speech. The vari-
ability might be due to different emotional contexts
in which sarcasm is expressed. Study of F0 contour
by Gu and Lee (2007) showed that different emo-
tional speech displayed different sentential F0 dec-
lination. Additionally, different emotions affect the
pattern of F0 contour or tone as in Li (2015). Hence,
the variability could arise from the emotional dif-
ferences which in turn result in different F0 contour
patterns. Even though there was no significant dif-
ference found for F0 slope, F0 movement and con-
tour are found to be specific to different emotions
as in the works by Paeschke and Sendlmeier (2000)
and by Paeschke (2004). Moreover, that there was
no significance found is possibly due to the nature
of a tonal language that F0 movement of a sentence
could not be so different from its original neutral
sentence as Wu (2019) found that unnaturalness in
F0 affected perceivability. As some manipulations
of F0 seem to exist, future works could explore
whether there is a difference in intonation patterns
of different speech types or whether sarcasm affects
the intonation patterns in Thai.

This study also examined gender as a factor and
found that within the general acoustic characteris-
tics found for sarcasm, there are gender differences
across different acoustic cues. That male speakers
produce sarcasm with a slower speech rate is in line
with the studies by Rao (2013), Chen and Boves
(2018), and Lan et al. (2019), but female speak-
ers shows more durational difference between sar-
casm and neutrality than male speakers in this study.
Additionally, this study found that male speakers in-
crease their F0 mean significantly when expressing
sarcasm whereas female speakers exhibit a wider F0
range. Likewise, both genders increase their am-
plitude mean significantly when making a sarcastic
sentence. Nevertheless, this study found that male
speakers rely not only on decreasing their speech
rate as found in Rao (2013), Chen and Boves (2018)
and Lan et al. (2019), but also on increasing their
F0 mean. Whereas Lan et al. (2019) found that
F0 range was significantly smaller only in female
speakers, this study found a different pattern that F0
range was significantly wider only in female speak-
ers. These similarities and differences support that
male and female speakers use different acoustic cues
for sarcasm in different languages and gender should

also be included as one of the variables so as to
find out if there is to be difference within the overall
acoustic characteristics.

In this study, sarcasm was found to be expressed
with a faster speech rate, higher F0 mean, wider
F0 range, and higher amplitude mean. The gender
difference was also observed across acoustic cues
of sarcasm. Also, this study found that there are
variations within sarcasm in term of emotional and
situation contexts that awaits future works. Future
works may explore various sarcastic sentence pat-
terns apart from an affirmative type and consider
different types of sarcasm expressed with different
emotions such as anger or joy or in different settings
such as friendly or unfriendly so as to provide a more
comprehensive picture about the variations and char-
acteristics of sarcastic speech in Thai.
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