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Although laughter is important in human social interaction, its role as a communicative signal is poorly
understood. Because laughter is expressed in various emotional contexts, the question arises as to
whether different emotions are communicated. In the present study, participants had to appraise 4 types
of laughter sounds (joy, tickling, taunting, schadenfreude) either by classifying them according to the
underlying emotion or by rating them according to different emotional dimensions. The authors found
that emotions in laughter (a) can be classified into different emotional categories, and (b) can have
distinctive profiles on W. Wundt’s (1905) emotional dimensions. This shows that laughter is a multifaceted social behavior that can adopt various emotional connotations. The findings support the postulated function of laughter in establishing group structure, whereby laughter is used either to include or
to exclude individuals from group coherence.
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ness, sadness, fear, shame, aggression, triumph, taunt, or
schadenfreude (pleasure in another’s misfortune; Askenasy,
1987; Berlyne, 1969; Chapman, 1976; Darwin, 1872; EiblEibesfeldt, 1970; Giles & Oxford, 1970; Gregory, 1923; Hirson,
1995; McGhee, 1979; Mowrer, LaPointe, & Case, 1987; Panksepp, 2000; Poyatos, 1993; Provine, 1996; Rothgänger, Hauser,
Cappellini, & Guidotti, 1998; Ruch, 1993; Ruch & Ekman, 2001).
Therefore, one would naturally assume laughter to be a potential
tool for communicating emotions.
However, although this assumption is widespread in the general
public, empirical evidence on the communication of emotion in
laughter is lacking. Accordingly, in the scientific community this
topic is long disputed and several views have been put forward in
the past 2 centuries. Charles Darwin (1872), for instance, assumed
that laughter is an expression of mere joy and happiness. EiblEibesfeldt (1970), on the other hand, theorized that laughter may
not only be associated with joy and happiness, but can also have a
clearly aggressive connotation. However, the question whether the
laugher’s emotional state is communicated via the acoustical
laughter signal has not been addressed, and hypotheses concerning
this question have been vague. For instance, Edmonson (1987)
argued that laughter must encode more nuanced information than
emotional arousal and speaker’s identity, and Hirson (1995) speculated that laughter may be influenced by the emotional context in
which it is uttered. Similarly, Ekman (1997) proposed that laughter
can at least be based on a wide variety of positive emotions and
that such different laughter types might differ in their acoustical
structure. However, because empirical evidence is lacking, other
authors doubt that laughter is a tool for communicating the send-

Although laughing forms an essential part of human social
interaction, the role of laughter as a communicative signal in
human interaction is poorly understood and rarely subject to systematic investigation.
A crucial factor in social interaction is the communication of
emotions as it informs others about our motivational and intentional state and thereby influences their behavior (Juslin & Laukka,
2003). As most people know from their own experience, people
laugh in different situations and various emotional states, such
as joy, affection, amusement, cheerfulness, surprise, nervous-
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er’s emotion (Bachorowski, Smoski, & Owren, 2001; Edmonson,
1987; Owren & Bachorowski, 2003). These authors argue that the
acoustical structure of laughter produced in a single positive context is too variable to allow for encoding of the sender’s emotional
state, and that listeners interpret the laugh signal in regard to the
sender’s emotion, although the laughter itself does not carry any
informational content. Thus, a fundamental yet unresolved question is whether laughter is a multifaceted behavior that can adopt
various emotional connotations.
The question of whether laughter can encode different emotions
is highly relevant for several reasons. First, theories ascribing
laughter a prominent role in forming group structure (EiblEibesfeldt, 1970) critically depend on the capabilities of laughter
to be able to encode at least two different emotions or messages.
Second, laughter is one of the few vocalizations that is shared by
humans and nonhuman primates and, thus, may be a key element
in understanding how human nonverbal vocalizations have been
evolutionary developed from animal vocalizations. A thorough
understanding of the functional capabilities of human laughter
might lead to new insights regarding cross-species analyses.
Therefore, the present research aimed at investigating whether
laughter can encode different emotional connotations.
Despite the lack of research on vocal expression of emotion in
laughter, hypotheses can be derived from other forms of emotional
communication. In general, emotions can be communicated via
multiple sensory channels, whereby emotional facial expressions
(Ekman, 1973; Izard, 1971) and emotional prosody of speech
(Juslin & Laukka, 2003; Scherer, 1986, 2003) are the most frequently investigated forms. Numerous studies have shown that
facial and vocal expressions of emotion can be discriminated by
naı̈ve subjects well above chance level, even cross-culturally
(Ekman & Friesen, 1971; Izard, 1994; Scherer, Banse, & Wallbott,
2001). Moreover, recent studies on vocal communication have
shown that emotional communication is not restricted to speech. It
is evident in nonverbal vocalizations as well, such as raw affective
bursts (e.g., crying, screaming) or interjections (i.e., short verbal
emotional utterances, e.g., yippee, hooray), both via lexical or
prosodic cues (Dietrich, Ackermann, Szameitat, & Alter, 2006;
Schroeder, 2003). Based on these findings, it can be hypothesized
that laughter also can carry information about the speaker’s emotional state.
Emotions can be investigated in different ways, depending on
the underlying theoretical assumptions. Generally, emotions are
described as brief events of synchronized response patterns of
many organismic subsystems, such as physical arousal, cognitive
appraisal, motor activity, and subjective feeling, in order to evaluate significant internal or external events (Scherer, 2000). The
most common approach to describe emotions is the categorical
emotional approach. It has been argued that a number of basic
emotions exist, such as joy, anger, fear, sadness, contempt, surprise, or embarrassment (Ekman, 1994; Scherer, 2003), that are
universal between species (Darwin, 1872) and are based on distinct
neural circuits and motor programs (Tomkins, 1962, 1963, 1984).
Accordingly, the most commonly employed paradigms in the
investigation of emotional communication are classification paradigms, in which naı̈ve listeners evaluate emotional stimuli according to emotional labels. Hence, to test whether listeners are able to
perceive emotions in laughter, we examined whether nontrained
participants could classify laughter sounds according to emotional

categories. The laughter used was produced by professional actors,
which allowed the systematic investigation of the emotions expressed by the laughter. To achieve good discrimination, we first
tested the two basic emotions (Ekman, 1994) joy and contempt
(i.e., taunting laughter). To test whether more fine-grained emotional connotations can be communicated by laughter, we additionally included schadenfreude, which resembles possibly an affect blend of joy (German Freude) and taunt (German Schaden ⫽
English harm). Finally, we tested laughter provoked by tickling
(hereafter named tickling laughter) because it seems to be a very
basic form of laughter also emitted by nonhuman primates (Darwin, 1872; van Hooff, 1972) and one of the earliest elicitors of
laughter during childhood.1 Note that, although it is so far unclear
whether tickling laughter is based on an emotion (Panksepp, 2000;
Panksepp & Burgdorf, 2003) or whether it is merely a reflex-like
behavior (Ruch & Ekman, 2001), we solely for the ease of reading
include it in the category of “emotional laughter” throughout this
article.
An alternative model to describe emotions is the dimensional
approach (Wundt, 1905), whereby emotions are evaluated according to various emotional dimensions on continuous scales. The
most frequently investigated emotional dimensions are arousal,
valence, and dominance (also referred to as coping power or
potency; e.g., Osgood, Suci, & Tannenbaum, 1957). Given that it
has been argued that classification paradigms influence listeners’
perception (Russell, 1994), we tested in a second experiment the
ability to perceive emotions in laughter by assessing whether the
laughter sounds are rated differently with respect to emotional
dimensions. Because an important aspect in the perception of
laughter might be the sender’s intention to influence the listener,
we tested not only the three basic emotional dimensions arousal,
dominance, and valence (of the sender), but included as a fourth
dimension receiver-directed valence, that is, whether the sender is
pleasant (unpleasant) toward the receiver.

Experiment 1
Method
Sound Recordings
To attain a stimulus set with highly controlled and, at the same
time, full-blown emotional content, we used emotional portrayals
of laughter. For this, eight professional actors (three men, five
women) produced four types of laughter (joy, tickling, schadenfreude, taunt). To enhance naturalness of laughter expression, we
instructed the actors to use auto-induction techniques, that is, they
were advised to “get into” the corresponding emotional state by
means of imagination and emotional recall (mental induction) as
well as voicing and body movements (e.g., screaming, stomping;
induction of bodily sensations). As soon as they strongly felt the
emotional state, speakers started on their own accord to laugh
freely. The actors were instructed to focus exclusively on the
experience of the emotional state but not at all on the outward
expression of the laughter. Prior to recordings, speakers received
1
Note that we named the different laughter types according to the
situational context in which they occur, that is, tickling laughter occurs
during tickling, joyous laughter while being joyous, and so forth.
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instructions including an example scenario of each emotion. The
example scenarios served only to illustrate the emotions, but the exact
interpretation and expression of the emotions were left to the speakers themselves.
In detail, instructions for the actors defined joyful laughter as
laughter based on the basic emotion joy (Ekman, 1994). The
example scenario was laughing joyfully when meeting a good
friend after not having seen him for a long time. Taunting laughter
(which we consider to be synonymous with sneering laughter) was
characterized as laughter based on an aggressive, destructive emotion, that is, the basic emotion contempt (Ekman, 1994), which
serves to humiliate the listener. The example scenario was laughing at an opponent after having defeated him. Schadenfreude
laughter was characterized as laughter based on schadenfreude
(pleasure in another’s misfortune), which resembles an emotional
blend of taunt and joy. Although schadenfreude shares features
with both joyful and taunting laughter, it can be distinguished from
the latter two emotions. In detail, in schadenfreude the sender
enjoys the situation (similar to joy), that is, the misfortune of the
other person, but the sender laughs at the other person (opposed to
joy, similar to taunt). However, the sender does not seriously want
to harm the listener (opposed to taunt). The example scenario was
laughing at another person to whom a misfortune has happened
(e.g., slipping in dog dirt). Tickling laughter was characterized as
laughter expressed during being tickled. The example scenario was
laughing when being tickled.
Laughter sounds were recorded in a soundproof booth, with the
microphone (Sanyo MP-101) approximately 0.5 m in front of the
talker onto a DAT recorder (TASCAM DA-P). All recordings
were digitized (sampling rate 48 kHz, 16 bit), normalized, and cut
into individual sequences. Sequences containing verbal material,
interjections, background noise, or of short duration (⬍3s) were
excluded. No preselection was carried out according to the quality
(goodness) of the expression of the emotions. Stimulus sets were
balanced and pseudorandomized with respect to emotion, speaker
sex, and speaker identity.

Materials and Procedure
The stimulus set consisted of 429 sequences (duration range 3–9 s)
with 102–111 stimuli per emotion (5–22 stimuli per emotion and
speaker). Sequences were subdivided into three different runs of
the experiment (120 –153 sequences each).
Twenty-four English native subjects (12 men) participated per
run of the experiment (N ⫽ 72; mean age, 22 years). Participants
were asked to classify laughter sequences presented via headphones by choosing one of four visually displayed answer boxes
without time pressure.2 Prior to the experiment, participants practiced for 20 sequences. Overall duration was 50 min.

Statistics
The unbiased hit rate for correct classification (Hu; Wagner,
1993) was calculated for each emotion and compared to pC
(chance proportion for stimulus/judgment combination category)
in paired-sample t tests. This procedure takes into account the hit
and false alarm rates and the response bias of each participant (i.e.,
if the responses are not evenly distributed across all response
categories). Furthermore, it allows the calculation of Hu values
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separately for each response category, and it is independent of the
number of response categories, that is, across-study comparisons
are facilitated (Wagner, 1993). Although all statistical procedures
were performed using Hu, in the “Results” section, we report the
hit rates (i.e., percentage correct) for convenience of the reader.

Results
Statistical analysis showed that the classification of the laughter
sounds matched the emotion portrayed by the actor well above
chance level for each category of laughter sounds (see Figure 1),
Bonferroni-corrected one-sample t tests, n ⫽ 72, joy: t(71) ⫽ 14.5,
p ⬍ .001; tickling: t(71) ⫽ 16.4, p ⬍ .001; taunt: t(71) ⫽ 22.0, p ⬍
.001; schadenfreude: t(71) ⫽ 8.7, p ⬍ .001. Separate analysis for
the three individual experiments confirmed this result; all ts(23) ⫽
4.450 –16.568, all ps ⬍ .01, Bonferroni corrected for 16 comparisons. The classification study, therefore, provides initial evidence
for listeners’ ability to decode the emotional connotations expressed in the laughter stimuli.
The overall recognition rate was 44%, whereby joy could be
classified correctly with 44%, tickle with 45%, schadenfreude with
37%, and taunt with 50%. Statistical tests revealed that listeners
classified joy, tickle, and taunt equally well, whereas schadenfreude revealed a lower decoding accuracy (repeated measure
one-factor analysis of variance [emotion], F[3, 213] ⫽ 12.546, p ⬍
.001; Bonferroni-corrected post hoc contrasts [six comparisons]
for schadenfreude individually versus all other emotions, all ps ⬍
.01; all combinations of joy, tickle, taunt, ns). To put these findings
into perspective, we further calculated the effect size index according to Rosenthal and Rubin (1989), a measure that allows the
comparison of performance data derived from experiments employing different numbers of categories. This analysis revealed an
overall decoding accuracy () of 0.70, a value within the range of
the decoding accuracy known for emotional prosody of speech
(Juslin & Laukka, 2003).
Table 1 shows the confusion matrix, which reveals that some
emotions were more often confused than others, a finding well
known from emotions communicated via emotional prosody of
speech (Banse & Scherer, 1996; Davitz, 1964; van Benzooijen,
1984). Schadenfreude was often confused with joy and with taunt:
one-sample t tests against 25%: joy with schadenfreude, t(71) ⫽
2.291, p ⬍ .05; schadenfreude with joy, t(71) ⫽ 3.788, p ⬍ .05;
taunt with schadenfreude, t(71) ⫽ 3.110, p ⬍ .001; all others, ns
(see Table 1), supporting the hypothesis that schadenfreude is an
affect blend of taunt and joy.

Discussion
Emotional Communication via Laughter
The classification study revealed that listeners were able to
decode the sender’s emotional state expressed in the laughter
stimuli. Therefore, our results provide the first empirical evidence
that laughter can adopt various emotional connotations via its
2

It could be argued that the validity would be higher if further emotions
were presented as potential answers. However, Frank and Stennet (2001)
showed that the inclusion of further nonused response alternatives does not
affect the recognition rates in a notable way.
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Schadenfreude revealed a significantly lower recognition rate as
compared with the other laughter types. A possible explanation for
the lower recognition rate might be that, as mentioned above,
schadenfreude is an affect blend of taunt and joy. This hypothesis
is further supported by the fact that schadenfreude was often
confused with joy and taunt. Affect blends might be less well
decoded as full-blown emotions. However, our results show that
even affect blends can be communicated by laughter. Despite the
lower recognition rate, this finding demonstrates remarkable capabilities of laughter in the communication of emotions.

Stimulus Material

Figure 1. Identification of four emotions (25% chance level) for 429
laughter sounds expressing joy, tickling, schadenfreude, and taunt in Experiment 1.

acoustic signal, which supports previous speculations (Edmonson,
1987; Ekman, 1997; Hirson, 1995) and qualitative evidence
(Habermann, 1955).
The present finding contradicts the assumption that the acoustical
structure of laughter does not allow for encoding of the sender’s
emotion but that listeners would reference their own emotional
response into the laugh signal (Bachorowski et al., 2001; Owren &
Bachorowski, 2003). In detail, Owren and Bachorowski (2003)
argued that laughter produced in a single emotional context is
acoustically too variable to allow for context-specific laughs.
However, it should be noted that a high variability in laugh utterances
does not exclude that the probability of diverse laugh variants might
differ depending on the emotional context. In addition, the authors
argued that the voicing aspect of laughter is functionally significant
for the listener, but does not communicate information about the
sender’s emotional state (Owren & Bachorowski, 2003). However,
in their study, participants had to rate their own emotional state in
regard to the laughter rather than the sender’s emotional state.
Accordingly, the study does not provide information about
whether the voicing aspect has a connection to laugher’s emotion.
Consequently, our results are not in contrast with Bachorowski and
Owren’s (2001) outcomes, as both results indicate that different
acoustical laughter variants exist.

The Case of Schadenfreude
We included schadenfreude in the present study to test whether
more fine-grained emotional connotation can be communicated by
laughter as well. Opposed to joy and taunt, which can be considered (roughly opposite) basic emotions, and tickling, which may
be more reflex-like laughter, schadenfreude is likely to be an affect
blend of taunt and joy as indicated by its term (German Schaden ⫽
harm, Freude ⫽ joy). Our results show that participants were able
to identify schadenfreude with above-chance accuracy, demonstrating that affect blends can be communicated by laughter as
well.

In this study, we used a stimulus set based on emotional portrayals produced by actors, which might differ in comparison to
spontaneously emitted laughter. Generally, there is some controversy about emotional portrayals reflecting natural expressions.
Although emotional portrayals are often seen as being modeled
according to spontaneously emitted expressions and, thus, as representations of natural expressions (Davitz, 1964; Scherer, 1985),
some authors claim that actors would express cultural stereotypes,
which are modeled differently in comparison to spontaneous emotional expressions. They argue some acoustic parameters might be
overemphasised so that emotional portrayals may be more intense
and prototypical than spontaneous expressions. However, it has
been shown that there are more commonalities than differences
between emotional portrayals and spontaneously expressed utterances (Williams & Stevens, 1972). Furthermore, in regard to
laughter, it is very hard to tell “faked” laughter and spontaneous
laughter apart by laughs’ acoustical structure (Bea & Marijuán,
2003).
Using spontaneously emitted laughs gives advantages in ecological validity. On the other hand, such stimuli imply a range of
other difficulties. For example, spontaneous laughter is emitted
only infrequently, and in truly natural settings sound quality is
often poor. Alternatively, laughter may be investigated not in a
natural setting but in an experimental environment. For instance,
participants may be invited to watch funny video clips in a laboratory (Bachorowski et al., 2001). However, in such settings it is
difficult to determine the exact emotional content of the laughter
because the same scene may be experienced differently by different participants. Furthermore, because participants are in an experimental setting, they might be self-conscious, and thus the
laughter—and in particular the emotion—might not be very expressive.
Table 1
Confusion Matrix for Given Responses
Response (%)
Stimulus

Joy

Tickle

Schadenfreude

Taunt

Joy
Tickle
Schadenfreude
Taunt

44a
26
30a
14

20
45a
17
7

28a
25
37a
30a

8
5
16
50a

Note. Data in bold represent correct classification.
a
Emotion was chosen significantly more often than the guessing probability of 25% (one-sided one-sample t test against 25%, p ⬍ .05).
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Given that empirical evidence on differentiation of emotions in
laughter is lacking, using emotional laughter portrayals is already
informative for the question of whether different emotional laughs can
be distinguished at all. Although we were not able to decide whether
laughter portrayals truly reflect spontaneous laughs, we tried to create
a stimulus set that was as natural as possible. For this we used
auto-induction techniques, in which the actors were instructed to
concentrate solely on the emotional feeling on which the laughter was
based (for tickling laughter, “being tickled” as laughter elicitor), but
not at all on the outward expression of the laughter. Furthermore, an
acoustic analysis revealed that the acoustical properties of our stimulus set were well within the range previously reported for spontaneous laughs (Szameitat, 2007), indicating that our stimulus set was
rather representative for natural laughter.

Experiment 2
It has been argued that classification paradigms rely on semantic
categories that may influence a listener’s perception (Russell,
1994). Our second experiment therefore tested how differences in
the sender’s emotional state are perceived when the classification
is conducted on the basis of emotional dimensions according to a
modified model of Wundt (1905) rather than semantic labels (i.e.,
joy, tickling, schadenfreude, taunt). In detail, we tested the three
basic emotional dimensions arousal, dominance, and valence (of
the sender), and included as a fourth dimension receiver-directed
valence because the sender’s intention to influence the listener
might be an important aspect in the perception of laughter. If the
laughter stimuli contained detectable emotional connotations, the
dimensional ratings should show distinguishable patterns along
the emotional dimensions.
We hypothesized that because of the high physical activation
involved in the production of laughter, all laughter types should be
associated with a heightened arousal. Given that laughter relieves
stress and lifts the spirits (Darwin, 1872; McGhee, 1973; Provine,
1993; Ruch, McGhee, & Hehl, 1990), the sender’s valence should be
positive for all laughter types. However, laughter types should differ
according to the receiver-directed valence, that is, while joy and
tickling might have a special role in reinforcing group structure and,
thus, should have a positive receiver-directed valence, schadenfreude
laughter and especially taunting laughter might function to segregate
group members and, therefore, should have a negative receiverdirected valence (cf. Eibl-Eibesfeldt, 1970). Finally, regarding the
dominance dimension, we proposed that in tickling laughter the
sender is perceived as highly submissive because of the fact that
subjects often feel helpless and as being at the other person’s mercy
when being tickled. In contrast to that, schadenfreude and in particular
taunting laughter should be perceived as dominant.
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arousal (physically exited vs. calm), dominance (dominant vs.
submissive), valence of the sender (sender being in a pleasant vs.
unpleasant state), and receiver-directed valence (sender is pleasant
vs. unpleasant toward the receiver).
Each dimension was tested in an individual experiment, so that
each participant classified stimuli only with respect to one dimension
and the four dimensions were derived from four independent subject
samples.
Twenty-four English native subjects (12 men, mean age ⫽ 22
years) participated in each rating experiment. Subjects were unaware of the four types of laughter included in the experiment and
of the remaining three emotional dimensions tested.
The 4-point Lickert scale (⫹⫹ | ⫹ | ⫺ | ⫺ ⫺) was individually
transformed for each participant and emotion. For this, response
frequencies were multiplied with a factor (⫺1.5 for ⫺⫺, ⫺0.5 for
–, 0.5 for ⫹, and 1.5 for ⫹⫹) and then summed. This sum was
divided by the highest possible sum (e.g., 40 ⫻ 1.5 ⫽ 60 for 40
stimuli) and multiplied by 100, rendering a scale ranging from
⫺100 to ⫹100.
To evaluate the relationship between emotional categories (joy,
tickling, schadenfreude, taunt) and emotional dimensions, we carried out five discriminant analyses (DAs; SPSS 11.5; independents
entered together). In detail, the first DA was calculated including
all four emotional dimensions, followed by four further DAs, one
for each emotional dimension.

Results
The data showed that the different laughter types indeed differed
with respect to the emotional dimensions. In detail, within every
emotional dimension, virtually all laughter types differed from each
other in their rating values (Bonferroni-corrected paired-sample t
tests, all ps ⬍ .05, except for tickle vs. joy for dominance and for
receiver-directed valence, joy vs. taunt and tickle vs. schadenfreude
for valence of the sender; see Figure 2). In addition, almost all rating
values differed significantly from zero (Bonferroni-corrected onesample t tests against zero, all ps ⬍ .05, except for taunt for arousal

Method
Stimuli characterized by significant recognition rates in Experiment 1 (classification above chance level, p ⬍ .05) were selected.
The resulting stimulus set consisted of 160 sequences (28 – 44 per
emotion, 0 –14 sequences per emotion and speaker), with an average classification rate of 63%.
The procedure was identical to Experiment 1, with the exception
that laughter sequences were classified on a 4-point rating scale
(⫹ ⫹ | ⫹ | ⫺ | ⫺ ⫺) according to four emotional dimensions:

Figure 2. Ratings of four laughter types from a 4-point scale of four
emotional dimensions. Except for nonsignificant ratings (ns), all rating
values differ significantly from zero and from each other within a particular
emotional dimension (all ps ⬍ .05; white ⫽ joy; light gray ⫽ tickling; dark
gray ⫽ schadenfreude; black ⫽ taunt). Error bars show SEM. Ordinate
shows relative values, with ⫹100 and ⫺100 being the maximum values
(see Method). Valence R ⫽ receiver-directed valence; Valence S ⫽ valence of the sender.
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and valence of the sender, tickle for dominance, and schadenfreude
for receiver-directed valence; see Figure 2). The use of semantic
labels, therefore, did not account for the classification effects found in
the first experiment. Laughter, thus, is an acoustical nonverbal vocalization, which carries information about the sender’s emotional state
that can be decoded by the listener.
In detail, the four laughter utterances could be characterized as
following (see Figure 2): Joy had a low arousal, it was submissive,
and both receiver-directed valence and valence of the sender were
positive. Tickling laughter was marked by its very high arousal, it was
slightly submissive, and, similar to joy, had both a positive receiverdirected valence and valence of the sender. Taunt differed strongly
from joy and tickling laughter, as it was the only laughter utterance
with a negative receiver-directed valence, and it was very dominant.
Its arousal and valence for the sender were in the middle region.
Schadenfreude showed characteristics between joy/tickle and taunt. It
was dominant, but not as much as taunt. Its positive valence of the
sender was comparable to tickling laughter. The receiver-directed
valence was neutral, and hence lay between the values of taunt and
joy/tickle. Its arousal was rather positive, and lay between taunt
and tickling laughter.
The first DA, which included all four emotional dimensions as
predictor variables, revealed that on the basis of the dimensional
ratings the sender’s emotional state could be classified correctly
with 73.1% accuracy (“leave-one-out cross-validation” 70.0%). To
evaluate the power of each individual emotional dimension to
differentiate emotions in laughter, we carried out four separate
DAs. This revealed that the four emotional dimensions were differently powerful for emotional categorization. In detail, the most
powerful dimension was receiver-directed valence with 59.3%
classification accuracy (“leave-one-out cross-validation” 61.0%),
followed by dominance with 49.6% (49.6%), arousal with 39.8%
(39.8%), and finally valence of the sender with 35.8% (33.3%).
This finding demonstrates that all four dimensions, although to a
different extent, carry information about the emotion encoded in
the laughter.
All above-described DAs showed highly significant discriminant functions (DA including all four dimensions [resulting in
three discriminant functions] for functions 1 through 3, Wilks’s ⌳ ⫽
.140, 2[12, N ⫽ 123] ⫽ 232, p ⬍ .001; DAs including only one
dimension 关resulting in one discriminant function兴: DA receiverdirected valence Wilks’s ⌳ ⫽ .262, 2[3, N ⫽ 123] ⫽ 160, p ⬍ .001;
DA dominance Wilks’s ⌳ ⫽ .463, 2[3, N ⫽ 123] ⫽ 92, p ⬍ .001;
DA arousal Wilks’s ⌳ ⫽ .790, 2[3, N ⫽ 123] ⫽ 28, p ⬍ .001; DA
valence of the sender Wilks’s ⌳ ⫽ .867, 2[3, N ⫽ 123] ⫽ 17, p ⬍
.01). This demonstrates that all DAs can statistically significantly
discriminate between emotional dimensions.
Statistical tests for cross-correlations revealed that some
emotional dimensions correlated with each other (Pearson’s
correlation coefficient, Bonferroni corrected for 6 comparisons). In detail, there were significant correlations for dominance and receiver-directed valence (R ⫽ ⫺.74, R2 ⫽ .58, p ⬍
.001), for arousal and valence of the sender (R ⫽ .59, R2 ⫽ .37,
p ⬍ .001), and smaller correlations for dominance and arousal
(R ⫽ ⫺.33, R2 ⫽ .09, p ⬍ .001), as well as for dominance and
valence of the sender (R ⫽ ⫺.26, R2 ⫽ .10, p ⬍ .001; for all
other combinations, ns).

Discussion
Emotional Dimensions in Laughter
The dimensional approach revealed that emotions expressed in
laughter differ between each other in various emotional dimensions. Therefore, the second experiment confirmed the results of
the classification paradigm that listeners are able to decode emotional connotations in laughter.
That laughs can differ according to the arousal is in accordance
with Nwokah, Davies, Islam, Hsu, and Fogel (1993), who suggested that the arousal dimension is the distinguishing factor
between different types of children laughs. However, we were not
only able to support Nwokah and colleagues’ suggestion empirically, but, in addition, were able to show that further emotional
dimensions differ between the laughs.

Comparison of the Four Laughter Utterances
Joy. In contrast to our hypothesis that all laughter types should
have a heightened arousal because of the physical activation involved
in the production of laughter, joyful laughter was associated with a
low arousal. This finding could be due to the situational context given
to the actors, which was experiencing joy when meeting a friend after
not having seen him for a very long time. In this particular context, the
laughter sound might be associated with love and friendship, and
therefore might reflect aspects of the emotions tenderness and affection, which have a low intensity (Hammerschmidt & Jürgens, in
press) and are, too, associated with a low arousal. In a different
context, however, joy might be associated with a high arousal, for
example, as joy of triumph (Banse & Scherer, 1996).
Joyful laughter had both a positive sender’s valence and a
positive receiver-directed valence, which was in line with our
predictions. Thus, joyful laughter might be specifically designed to
promote positive relationships between sender and receiver (cf.
Bachorowski & Owren, 2001).
Taunt. The arousal and sender’s valence of taunting laughter
were in the middle range, which was in contrast to our hypothesis
that all laughs should have a heightened arousal and positive
sender’s valence. However, in accordance with our hypothesis,
taunting laughter had a very negative receiver-directed valence.
Our finding, that the sender’s valence was in the middle range
(slightly positive), is in contrast to Schröder’s (2003) study, in
which contempt (i.e., contemptuous laughter and the contemptuous
interjections pha and tse) was associated with a negative valence.
However, it remains unclear whether Schröder indeed measured
the sender’s valence, or whether listeners referenced their own
valence, given that they were merely asked to position the stimuli
on the valence scale ranging from positive to negative. In this case,
Schröder’s result would be in accordance with our findings because the receiver-directed valence was negative in our study. The
neutral values in the two dimensions arousal and sender’s valence
might be a reflection of the sender’s intention to appear to be in
control of the situation, that is, to not be emotionally involved but
to stay aloof. The negative receiver-directed valence and the high
dominance of taunting laughter might be a reflection of the sender’s intentions to segregate group members.
Joy and taunt showed opposite ratings in three of the four investigated emotional dimensions (arousal, receiver-directed valence, dominance), which is in accordance with recent findings for nonverbal
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utterances (Schroeder, 2003) and shows that both emotions differed
strongly from each other. This outcome is likely to be the reason why
joy and taunt were only rarely confused with each other in the
classification paradigm (11%). The phenomenon that emotions that
differ the most on emotional dimensions are the least that are confused
with each other is well known from studies on emotions expressed in
speech prosody (Banse & Scherer, 1996).
Schadenfreude. Schadenfreude laughter had a heightened
arousal and a positive sender’s valence, which was in line with our
predictions.
A striking pattern emerges when evaluating the dimensions
dominance and receiver-directed valence: Whereas schadenfreude
laughter is experienced as being dominant, it is not, as predicted,
associated with a negative but neutral (even slightly positive)
receiver-directed valence. Markedly, this pattern resembles exactly
the situational context for schadenfreude given to the actors, which
was schadenfreude about the misfortune of somebody, whereby
the sender might be spiteful (but not necessarily), but doesn’t want
to harm the person laughed at. Therefore, schadenfreude laughter
demonstrates impressively that fine nuances in a sender’s emotional state can be expressed in laughter sounds. Furthermore, this
pattern is in contrast with taunting laughter, as the latter is characterized by both a high dominance and a highly negative receiverdirected valence. Schadenfreude laughter might therefore represent
a precise (and socially tolerated) tool to dominate the listener
without concurrently segregating him from group context.
Tickling. Tickling laughter was associated with a very high
arousal, which presumably represents the high level of physical activation induced in the sender when being tickled (Nwokah et al.,
1993).
It is still unclear whether laughter provoked by tickling is based
on an emotional response or whether it is simply a reflex-like
behavior (Panksepp & Burgdorf, 2003). Although the present
results cannot answer this question, the ratings of the four emotional dimensions of tickling laughter indicate that it might be not
purely reflexive. The high arousal of tickling laughter, however,
might reflect the reflexive part of the laughter. Some authors
assume tickling laughter to be associated with joy (Panksepp &
Burgdorf, 2003). However, we did find only some similarities
between tickling laughter and joyful laughter given that both
differed strongly in arousal and valence of the sender.
That both the sender’s valence and the receiver-directed valence
were positive is in accordance with empirical data showing that
tickling (among rats) induces positive affect and social bonding in
both sender and receiver (Panksepp & Burgdorf, 2003).

So-Called Negative Laughter
Although it has been suggested that laughter is generally pleasant
(Russell, Bachorowski, & Fernandez-Dols, 2003), a controversial
postulation by Eibl-Eibesfeldt (1970) suggests that laughter can involve aggression as well, and that such laughter might be perceived as
threatening (Berlyne, 1969; Gregory, 1923; Provine & Yong, 1991;
Ruch & Ekman, 2001). In particular, Eibl-Eibesfeldt suggested that
laughter can take on the form of “laughing at,” being perceived as
aggressive and unpleasant for outsiders. Our data derived from the
judgment of emotional dimensions confirm this assumption because
only some types of laughter were perceived as pleasant (joy, tickling),
whereas others (taunt, schadenfreude) were perceived as domineering
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and unpleasant toward the receiver. Thus, hearing laughter is not a
generally pleasant experience as previously suggested (Russell et al.,
2003), but laughter can also have a clearly negative connotation for
the receiver.
However, such perceived negative connotations did not exist for
the sender, that is, laughter was always perceived as being pleasant for
the sender (van Hooff, 1972). Although it remains to be clarified
whether this pattern also applies to other types of potentially “negative
laughter,” such as laughter out of anxiety, fear, or embarrassment
(Poyatos, 1993), our results are suggestive of substantial differences
in the valence of laughter for the sender and receiver.

Correlation Between the Emotional Dimensions
There were some correlations between the emotional dimensions, for example, a negative correlation between dominance and
receiver-directed valence, and a positive correlation between
arousal and valence of the sender. This result is in contrast to
theoretical predictions given that the emotional dimensions
arousal, valence (of the sender), and dominance have been reported to be orthogonal (Mehrabian & Russell, 1974; Osgood et
al., 1957). A possible explanation for the deviation of our results
could be the restriction of the stimulus material examined, that is,
that four specific emotions were investigated. For example, laughter uttered in a sexual encounter might be experienced as dominant, but such laughs should be positive for the receiver because
the sender wants to approach the receiver. The correlation between
arousal and valence of the sender could be due to the fact that none
of the investigated laughter sounds was negative for the sender, as,
for example, fearful or sad laughter might be.

General Discussion
In summary, the present data show that human laughter can
communicate the sender’s emotion and, therefore, can be regarded
as a multifaceted social behavior.
The existing literature on emotions in laughter is predominantly
theoretical; however, predictions derived from this literature remain to be tested. For example, Giles and Oxford (1970) suggested
a “multidimensional theory of laughter causation” (p. 97), claiming that laughter occurs in multiple, mutually exclusive conditions,
resulting in various forms of laughter, such as derision laughter or
anxiety laughter (see also Poyatos, 1993). Critically, our results
provide not only evidence for Giles and Oxford’s theory, but also
show that the sender’s emotional state is imprinted in the mere
sound of laughter and, in this way, is communicated to the receiver. Therefore, the presence of additional signals, like facial
expressions or postural information, is not a necessary prerequisite
for the communication of emotions in laughter (Grammer, 1990).

Comparison of Different Channels of Emotional
Communication
Emotions can be communicated via a variety of channels, such
as facial or vocal expressions (Ekman, 1973; Izard, 1971; Juslin &
Laukka, 2003; Scherer, 1986, 2003). With regard to the vocal
communication of emotions, an increasingly fine-grained picture is
presently emerging. Although it is well known by now that emotions can be encoded in the semantic and prosodic features of
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speech, evidence that emotions can be encoded in nonverbal communication is sparse. First studies demonstrated that emotions can
at least be distinguished between different types or categories of
nonverbal expressions, such as laughter versus crying (Dietrich et
al., 2006; Schröder, 2003). However, it was unclear whether emotions can be communicated by different variants of a single type of
nonverbal expression, such as different types of laughter or different types of crying. Our study demonstrates for the first time
that a basic nonverbal expression such as laughter has the potential
to communicate different emotions.
In our study, the average decoding accuracy of emotions in laughter
was 44%. This is lower than in other studies investigating emotional
communication via nonverbal vocal utterances, such as a series of raw
affect busts (e.g., laughter, crying) and interjections (e.g., yippee,
hooray; Dietrich et al., 2006; Schröder, 2003). However, both studies
compared different types of nonverbal vocalizations (e.g., laughter,
crying, interjections) and not different emotional variants of a single
type of vocalization. Furthermore, their stimulus sets differed in both
lexical and prosodic features. In contrast to that, the different laughter
types of the present study might have differed only with regard to the
emotional prosody. And, indeed, the decoding accuracy of 44% is
comparable to the decoding accuracy reported for emotional speech
prosody (Banse & Scherer, 1996; Scherer, 2003). Thus, it appears that
the present study is, in some respects, more comparable to studies of
emotional speech than to other studies investigating nonverbal vocal
expressions.

What Is the Functional Role of Human Laughter?
A critical question in the investigation of human laughter concerns
its functional role. Eibl-Eibesfeldt (1970) ascribed laughter two functions in human social interaction: an integrative role that is particularly relevant for the reinforcement of within-group relations and a
segregative role that serves to reject or exclude individuals and protects group unity against third parties. Thus, laughter may be used to
integrate a group member, for example, by joyous laughter as a
greeting, or to segregate a member, for example, by taunting laughter
in a mobbing situation. Our finding that the receiver-directed valence
can be either positive or negative lends empirical support to this idea.
Molding group structure may therefore be one—if not the one—
important role of laughter in social interaction. This idea has a strong
evolutionary connotation given that laughter also exists in nonhuman
primates (Darwin, 1872; van Hooff, 1972). Most interesting, laughter
has the same social role in this case, namely, the molding of group
structures because it functions as a metacommunicative signal in
social play such as mock fighting and chasing (van Hooff, 1972).
Thus, our data provide possible evidence that the functional role of
laughter in social interaction has a shared origin in humans and
nonhuman primates.
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