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Abstract

Prosodic variation in oral communication can occasion a shift
in how a speaker’s feelings and emotions are interpreted, a
finding that is both commonsense and well established within
the scientific community. However, neither psychologists nor
researchers in linguistic and communication sciences have yet
achieved clarity concerning the exact relations between the
two phenomena. This paper outlines the results of a study
dealing with the expression of emotions in “natural” spoken
language. In this study some light could be shed on the fun-
damental relations between units of prosody and other signal-
ling systems active in the expression of emotions. Results
show that emotions are merely perceived as discrete and are in
fact semantic composites, constructed out of several elements
which each bear individual semantic components.

1. Introduction

The recognized achievements of international prosodic studies
continue to stand in very poor relation to the sometimes quite
taxing research efforts involved. Numerous theoretical and
methodological explanations can be put forward for this. The
theoretical aspects cannot be dealt with at length in this paper
(but cf. [9], [3]); it is important solely to note here that, from a
theoretical standpoint, a prosodic model that includes pitch
alone — let alone just two relational pitch levels — is inade-
quate for an analysis of the expression of emotion. For this
reason, I employ a differentiated, empirically founded pro-
sodic model, which accounts for all three prosodic features
(prominence and duration as well as pitch). As this model is
described in detail elsewhere (cf. [3]), here I will mention just
two of the descriptive categories from it, which also charac-
terise those prosodic units found to be relevant to emotion.
Functional prosodic units are classified, first, according to
their domain (either local across syllables, or global across
whole syntactic / pragmatic base units of spoken language; cf.
[3]), and second, the form-function relation they exhibit (dis-
crete: form A = meaning A, form B = function B; continuous:
more / less form A = more / less meaning A).

Obtaining data poses a methodological problem in em-
pirical prosody research, in particular for studies of the pro-
sodic expression of emotions. Spontaneous, “natural” speech
data collected in “natural” situations that are nonetheless suit-
able for acoustic analysis are needed, yet whilst the former
can be obtained most readily via recordings “in the field”, re-
liable acoustic data can best be collected in a sound studio.

In the study described in this paper, by making use of
speech data that offer an optimal balance between a casual
style (in the Labovian sense; cf. [4]) and acoustic quality, I
have been able to demonstrate fundamental relations between
prosodic units of primary linguistic relevance, prosodic units
relevant to the expression of emotion, and linguistic units of
verbal signalling systems in the perception of emotions in

German. The empirical investigation was guided by the fol-
lowing research questions: 1. Why do observers / communica-
tion partners perceive certain utterances of others in context
as emotional? 2. Are there prosodic units with genuine emo-
tional meaning? If so, are they discrete or continuous units?
How do these units interact formally with prosodic units that
support primary linguistic functions?

2. Method
2.1. Data

The corpus upon which my research is based consists of five
dialogues with a total length of 150 minutes. The conversa-
tions are all confined to the one topic, in which participants
cooperatively assemble a Lego construction, one giving in-
structions to an unseen other. (The visual channel was delib-
erately excluded to help focus the analysis.) The experiment
ostensibly concerned the optimisation of verbal instructions.
Through various controlled modifications to the situation —
manipulation of the Lego kit, the amount of time allowed, or
the expectation of success — it was possible to create both a
perfect distraction from the actual goal of the experiment and
a situation in which participants paid minimal attention to the
monitoring of speech (cf. [5]). The conversations are thus in a
casual style, which Labov calls the vernacular (cf. [5]). Fur-
ther, authentic emotions were evoked in the participants,
emotions that resulted solely from the interaction and not
from extraneous influences. As the speakers were seated in
separate soundproof rooms and communicated with one an-
other via microphone and headphones, they could be recorded
separately on different channels of a digital audiotape. Every
utterance — including overlaps — could thus be precisely
acoustically analysed.

2.2. Analyses

On the basis of both the recordings and transcripts (generated
according to a standardised transcription system for conver-
sation analysis (GAT); cf. [10]), three individuals identified
the emotional utterances (point of occurrence and emotional
quality) in each of the five conversations. Only those utter-
ances for which at least two of the control listeners were
agreed on the classification were included in the next stages
of analysis. No contradictory classifications were recorded.
Conversation analytic methods were then used to describe, in
context, the 374 utterances (476 instances of individual emo-
tions) that passed the intersubjective filter, and the sources of
the perceived emotions were deduced. Following what I term
“the principle of holistic perception”, all the signalling sys-
tems available to the interactants and observers (verbal sys-
tems and prosody) plus the context of occurrence were sys-
tematically taken into account. Hence the prosody of the
emotional utterances was analysed both auditorily and acous-
tically (with the Praat program; cf. [2]), and the following
acoustic parameters were measured: FO mean, FO onset, FO



offset, FO range, FO maximum, FO minimum, and syllables
per second. The criteria for the selection of these parameters
were (1) their potential relevance in the light of previous
studies (for an overview see [3]), and (2) their “translatabil-
ity” into auditory qualities (relating acoustic features back to
auditory qualities is a problem in many studies; cf. [1], [3]). It
was decided not to calculate an average intensity since varia-
tions in this parameter can be the result of a number of fac-
tors, e.g., the distance of the subject from the microphone.
Since earlier investigations indicate that deviations from a
“normal” prosody are potentially relevant for the perception
of emotions (yet usually base this norm on a single emotion-
ally neutral variant of a standard utterance), an independent
corpus was used here to calculate the average values for the
acoustic parameters mentioned above for each of my ten sub-
jects and provide a basis for comparison.

3. Results

Within the context of an interaction, the attribution of emo-
tions is intersubjectively consistent. The perception of discrete
emotions as semantically complex phenomena is based on a
combination of all the signalling systems available during the
communicative event in context. Discrete emotions are thus
composites, the individual semantic elements of which are
transmitted via the individual signalling systems (speech,
prosody, and — in other situations — gestures, mimicry, and
other body language). It proved possible to confirm the exis-
tence of emotional dimensions widely recognized in psychol-
ogy as relevant semantic components. These include: valence
(which involves the intrinsic pleasantness or unpleasantness
of an event or situation; cf. [8], [11] — I distinguish between
“positive” and “negative” semantic components); activation
(this dimension concerns whether a stimulus puts an organism
into a state of increased or reduced activity — here I draw a
distinction between “excited” and “calm” semantic compo-
nents); dominance (essentially, this involves whether or not
individuals consider themselves able to deal with a particular
situation or change and its cause — I separate the semantic
components into “strong / dominant” and “weak / submissive”
here); as well as the [unexpected / expected] quality (the latter
records whether the situation or event that elicited the
emotion was sudden and unexpected or predictable; cf. [§],
[11]). Units of the signalling system of prosody transport
individual semantic components on all of these dimensions.
Empirical evidence for these units (in order of function /
meaning) is offered below (for further concrete examples see

3D
3.1. [unexpected]

Prosodically, this semantic component can be expressed
through a continuous unit: a raised FO maximum. The strength
of the semantic component “unexpected” is dependent on the
degree to which the FO maximum is raised (relative to the
speaker-specific reference value). The raising of the FO
maximum can be in the form of a steep rise or of an FO jump,
with a corresponding auditory shift in pitch. The following
example illustrates the form of this prosodic unit (the speaker
was perceived to be shocked and surprised):
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Figure 1: Acoustic analysis of utterance MA-270

The illustrated utterance, .hhh huch, is the speaker’s (MA) re-
action to her Lego bricks falling over, a completely unex-
pected event. This evokes what psychologists refer to as a
“startle reaction” (cf. [7]). Comparing the FO maximum at the
interjection huch with the upper horizontal dotted line (aver-
age FO maximum for MA) clearly shows the deviation from
the reference value. In the corpus, the prosodic unit locally
raised FO maximum is present in utterances in which speakers
are perceived as being startled, surprised, or horrified. Other
emotional qualities, e.g., being incredulous or delighted, can
occur simultaneously.

3.2. Activation (excited — calm)

In terms of prosody, the semantic components of emotion
relevant to the activation dimension linking “excited” and
“calm” are expressed through a continuous global unit: speech
rate. The faster the pace of speech is, the more excited the
speaker is perceived to be; the slower the pace, the more calm
he or she is perceived as being. The speech rate is measured
in syllables per second; pauses which might occur during the
utterance are disregarded. According to van Bezooijen, this
value best corresponds to the auditory impression of speech
rate (cf. [1]). A clear increase in speech rate can be observed
where speakers are perceived to be excited / agitated, uncer-
tain, eager, or angry. The maximum value found in the cor-
pus was for an utterance in which the speaker produced 9.7
syllables per second although her average speech rate was
only 5.4 syllables per second. In contrast to this, conspicuous
reductions in speech rate contribute to a perception of the
speaker as calm / relaxed, content, but also as irked (in the
sense of demotivated). One of the peak values for a slow
speech rate in the corpus is 2.5 syllables per second (com-
pared to a speaker-specific average of 4.6 syllables).

3.3. Dominance (strong — weak)

Emotional strength or weakness can be expressed prosodically
in terms of a global unit. Implicated here is a clear and global
increase or reduction in the prominence of a syntactic / prag-
matic base unit. The auditory prosodic feature of prominence
is not unproblematic in prosody studies, as its acoustic corre-
lates have not yet been definitively established for either local
(accents) or global changes in volume. According to my
analyses, there is a correlation between a perceived increase /
decrease in prominence and a rise / fall in the acoustic pa-
rameters of F0 range (relative to a speaker-specific average)



and intensity (relative to adjacent utterances). The following
two examples illustrate, respectively, an increase and a reduc-
tion in the global prominence of an utterance.
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Figure 2: Acoustic analysis of utterance GE-510-512

In this utterance, the speaker was perceived as energetic,
certain, and angry / annoyed (i.e., attributes which include the
semantic component “strong”), which is attributable among
other things to the globally enhanced prominence. Of the con-
stitutive acoustic parameters, the increase in the FO range is
clearly apparent in the figure. Compared to this speaker’s av-
erage FO range of 97 Hz (between the horizontal dotted lines
which show the FO minimum and maximum), the range is al-
most twice as high (191 Hz) in the utterance depicted. Glob-
ally enhanced prominence also features when speakers are
perceived as delighted.
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Figure 3: Acoustic analysis of utterance RU-170

In the second of the utterances shown here, the deviation in
both acoustic parameters is clearly visible: both the FO range
and the intensity are markedly reduced in comparison to the
reference values (the FO range of the second utterance is 59
Hz, compared to an average value for this speaker of 149 Hz;
the difference in intensity between the two utterances shown
is similarly evident). The prosody of the second utterance led
to the semantic component being coded as “weak” and the
speaker was accordingly perceived as wuncertain here. This
prosodic unit also accompanies other perceived emotional
qualities which can be assigned to the “weak” end of the
dominance dimension (perplexed, apologetic, resigned, frus-
trated, disappointed).

3.4. Valence (positive — negative)

To date, it has been possible to demonstrate the existence of
one discrete local prosodic unit for the semantic components
lying on the valence dimension, with which speakers can ex-
press a positive attitude. There is currently no evidence for a
prosodic unit signifying a “negative attitude / feeling”. The
prosodic unit that has been found is a formally complex into-
nation pattern whose constitutive characteristics can be ex-
plained through the following figure.
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Figure 4. Acoustic analyses of utterances 1S—384
(emotional utterance, solid lines) and 1S—611
(unemotional utterance; dotted lines)

This figure depicts two utterances by a single speaker which
are segmentally identical but prosodically distinct — to a cer-
tain extent a prosodic minimal pair. In both cases, genau ‘ex-
actly’ is produced as an independent syntactic / pragmatic
base unit with a globally falling intonation pattern. The dotted
lines show the prosody of an unemotional utterance, whilst in
1S—384 (solid lines) the speaker is perceived as delighted. 1t is
on the second syllable of this latter utterance that the speaker
produces the discrete local intonation pattern signifying a
“positive attitude / feeling”. The constitutive (acoustic) pro-
sodic features of this intonation pattern are 1. temporal dila-
tion of the syllable (perceived as stretching), 2. an FO peak
contour with a high FO maximum (perceived as a peak in
pitch), and 3. an intensity contour running counter to that of
the fundamental frequency, i.e., a dip in intensity coincident
with the FO peak followed by a return to a higher intensity.
This single discrete prosodic unit with its specific and com-
plex form has also been found in other studies (such as per-
ception experiments) and for other verbal elements. In my
corpus, the local intonation pattern is associated with the
meaning of “positive attitude / feeling” only when speakers
are perceived as delighted. It is nonetheless not a “prosody of
delight”, since in the other studies mentioned the intonation
pattern contributes to the expression of speaker attitudes such
as approval (“Great!”), or gastronomic pleasure (“Deli-
cious!”). Common to all of these uses of the intonation pattern
is the fundamental meaning of “positive attitude / feeling”.

4. Conclusions

In context, particular attitudes / feelings are imputed to com-
munication partners and observed subjects with intersubjec-
tive constancy. Whilst emotions are perceived as discrete
phenomena, their expression usually involves the interaction



of various signalling systems which combine to create se-
mantic composites. Some of these individual semantic com-
ponents are expressed through prosodic units. This “composi-
tional approach to emotional meaning” (the parallel to the
“compositional approach to tune meaning” of Pierrehumbert
and Hirschberg (cf. [6]) is deliberate) is justified by the fact
that individual prosodic units contribute to the constitution of
a variety of perceived emotions. For example, an increased
speech rate is found not just where speakers are perceived to
be excited / agitated, but also where the emotions uncertain
and angry are imputed. The differentiation between these per-
ceived categories is dependent upon both the concurrent ver-
bal elements and the context of the interaction. The same is
also true of the prosodic units reduced speech rate (perceived
as calm, content, but also as irked and demotivated) and en-
hanced prominence (perceived as angry, energetic, but also as
delighted), and explains how, in emotional expression re-
search to date, the same utterances could even be simulta-
neously classified as angry and delighted in decontextualized
ratings. Methodologically, it thus becomes apparent that the
assessment of emotions can only be reliably done in context.

Once the role of prosody in the communication of emo-
tions has been adequately explained, the contribution of fur-
ther vocal parameters of the speech signal — those whose spe-
cific forms are based on involuntary neurophysiological
changes for example — must then be systematically investi-
gated from this basis in future studies.
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