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ABSTRACT

The present paper offers results of experi
" mental phonetic research carried out with
the purpose to solve some problems of des—

eribing different emotional states from
the view of peculiarities of their phone-~
tic expression.in differently structured
languages. With the help of complex tech-
niques of auditory and acoustic analysis
the main types of emotions relevant for
speech communication and their phonetic
Parameters are determined.

INTRODUCTION

At. present considerable interest is tuxen
in the problem of phonetic expression of
different emotiona{ states, which is de-
termined both by - the development of fun-
damental linguistics (mainly in the direc-
tion of communicative linguistics) and by
the need to solve a number of most impor=
tant applied tasks, such as diagnosing. the
emotional state of the speaker and liste-
ner by speech, ‘normal and pathological
emotions, identification of a person, as
well as improving automatic.speech synthe-
sis and analysis. However, despite consi-
derable succesg in the study of physiology
and psychology .of & person’s emotional
state, there has been produced no linguis-
tic theory so far, which would describe
and explain on all linguistic levels the
similarities and variations in the phone-
tic expression of emotions in different
languages in connection with the general
type of a language structure. This task
can be approached by first - revealing the
typology of intonational patterns, corres-
ponding to the types of emotional states
relevant to speech communication; then -
detailed description of their phonetic va-
riants and variations; and finally by in-
dexing emotional-phonetic "distinctive fe-
atures” and their "weight" coefficients.
The paper presents the results of an
experimental phonetic research undertaken
with the view of solving some of the abo-
ve-mentioned tasks seem to us very urgent,
namely, revealing the types of emotions

which are most frequent in speech communi-
cation; establishing their phonetic para-
meters; preliminary observations on the
typology of phonetic expression of emoti-
ons in different languages. The research
has been conducted on the material of
one-word utterance by complex techniques
including auditory and acoustic analyses
and statistical analysis of the obtained
data. The research has been mainly orient
ed towards the Russian language.

1.MATERIAL AND TECHNIQUES OF OBTAINING
RECORDS

The study of Russian plays and especially
of stage directions which contain lexical
designation of an emotion, has revealed
the most frequent emotional states, seve-
nteen of which have been selected as hav-
ing the maximum frequency coefficients.
Together with the neutral emotional state
they have made up the initial list of em-
otional states to be analysed, i.e. neut-
ral, pleasure, Joy-delight~admiration,
displeasure, indignation, anger, malice-
hatred, irritation, contempt, rage, iro-
ny, menace, reproach, fear-fright, entre-
aty, despair, distress~bitterness, sur-
prise. With these emotions by means of
modelling an appropriate situation the
word "mocajka" (LANDING) has been uttered
by four native speakers and a professio=-
nal actor (the age range - from 25 to 40)
The words designating the emotional sta-
tes as well as the cue word have been
translated into English, French, German,
Spanish, Polish, Czech and Bulgarian. The
native speakers of these languages have
been given the same task. To increase the
degree of phonetic comparability of the
naterial the words in all languages were
selected so that they would be similar to
the Russian word "mocamxa" in their rhyth-
mical and segmental composition. The re-
cording has been made in a studio,

2.AUDITIVE AND PERCEPTIVE EXPERIMENTS
The records have been offered for audito-

ry analysis to both native speake?s of
Russian (20 - 40 persons) and native spe-
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sers of other languages (5 persons for
each language). At the first stage it was
necessary to identify the emotion as one
from the list. At the second - to judge
yhether the produced utterance corres-
ponds to the implied emotion or not. The
goup of Russian auditors (6 persons) we-
re to assess the identity and difference
of all possible combinations (pairs) of
enotional realizations. Another group (16
persons) was to conclude as tg the subjeo-
tive similarity or dissimilarity of the
eotions under analysis on the basis of
the list of pairs of emotional states gi-
ven to them.

3.ACOUSTIC ANATYSIS

Smagrams (frequency range - up to 4 kHz)
ad oscillograms (intensity variations)
lave been made. The length of segments,
thanges of the voice pitech on the vowel
segments and the maximum values of seg-
wnts’ intensity have been calculated.

LEXPERT ANALYSIS OF SONAGRAMS

fealizations of all emotions produced by
three Russian speakers and presented on
Somagrams without indication of the emotli-
0 or the speaker have been offered to an
“pert in sonagrams with the task to class
the mltitude of these realizations accor
1 to certain features chosen by the ex
¥rt himself, The feathres he chose and
% classes they gave were registered in
rotocols,

5RESULTS

8)for the Russian language

e results of the acoustic and auditive
Malysis for the Russian language in the
%ses of all speakers show a rather high
‘&ree of concordance. Among the speakers
“dﬂ?analysis it was possible to single
"t one whose emotional realizations were
1 auditorg? opinion the easierst for ide-
Wification., He also has the least dispa-
Nty between the sounding and the implied
?ol°n- His data will be used futher on
A:*millustrative material. . N
% L Iesult, the following conclusions ba_
ébeﬁlmade: most of the emotions can be
Herentiateq by ear rather easily. An-
mgpr&ge, irony, surprise, malice, 1rri-
o B 8nd entreaty are most distinctly "
ﬁmm3d to all others; pleasure, contempl,
Stress, reproach end indignation are on
Bgi (0bTArY the least distinguishable.
fhe Le8 the assessment "similar §t1mullb,
ene.assessment "jdentical stimuli" has be-
mg or0dUced. Alongside with the pairs
® by the repetition of the seme stimu
sw59ertain realizations of irony anqmi-
luumﬁe have been recognized to be si

.

The identification of emotional stgtes by
the phonetic form of the stimulus in au=~
ditive experiments has yielded the follo-
wing results: by degree of correct 1qen- :
tification the emotions under analysis
are ranged as follows: neutral (86% cor-
rect identificationg, surprise (88%), fe-
ar,(68%), rage (75%), menace (75%), dist=
ress (69%), joy-delight-admiration (68%),
entreaty (62%). Statistically relevant
mistakes in the identification of emoti-
ons are given below in diagram 1 (1? 1s’
noteworthy that these pairs_of emotions
realizations were found similar in their
phonetic form).

Diagram 1. Graph of confusions be-
twegg emotional states in their dia-
ghosis in speech
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timating the acceptibility of sti-
gﬁi? gﬁe major%ty of the auditors found
all stimuli natural gor the given speaker
the emotion of reproach. .
;ﬁggftit is clearly.seen that'not allbd;-
fferences in phonetic form whlgh can be
perceived by ear are of'egual'lmportance
for the emotions? identification. ?heri-
fore the question of relevant gnd irrele-
vant differences in the phonetic expregiﬁ
ion of emotions is‘clo§ely connectgdtw1
the subjective estimation of the dis :?ci
between the emotional states under aﬁ. gs
sis. The subjective space of the emotio
in question is as follows: surprise, re-
roach and neutral emotions do not ﬁgrm
gny groups and are opposed to all o1 g;
emotions and to one another. The relati-
onships among othgr emotions are given
below in diagram c. . ) cinas
i he subjective estima
Tpe ngpgizsggsggnze betwgen the emotions
t;gﬁ the data of auditive experiments
whows that intense emotions as well az'
i- logically vital ones (such as regc 3on
io danger, signal of agresslon, evc. .
s tain advantages 1n the process o
have So1 The data obtained as a re

identification. C ned 8s o.re
tive analysis ma i
igiz 2£ g:iégpthe results of the instru-

. oati~
tic analysis as communica
mentaieigsgit parameters 9f sound;ng.agd
Velzl’arities connected with the 1nd1v;-
ge:l ;anner of the speaker and other cha-
u _ .
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nce factors.

Diagram 2. Similarities/dissimilari-
ties between the emotional states.

ENMOTIQNS
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(level~falling) and rising (rise-fall)one.
It is noteworthy that the form of Fo cone
tour influences also the tempo deformati-
ons of the rhythmical word structure. The
tone contour is an important parameter for
the emotions of menace (level), distress
(leyel—falling), contempt (level-falling)
malice (level-rising), entreaty (rise-
fgll). This parameter is especially signi-
ficant for the realization of surprise amd
irony in one of its phonetic variants: it
1s rising and rising-falling in these ca-
ses.,

Intensity. The overall range of intensity

b)
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Emotions that are intonationally marked

and for this reason are easily and correo-
tly identifiable are taken in a framework.
Voice Pitch. It seems convenient to begin
the presentation of the results of the in-
strumental acoustic analysis with the Voi-
ce Pitch. Pitch range and the average le-
vel of F_ proved to be rather significant
for the 81fferentiation of emotions. Fig.l
shows- the Pitch range of all enotions, 1=
- be%ng neutral utterance, 2 - pleasure,

3 - Joy-delight-admiration, 4 - displeasu~
re, 5 - indignation, 6 - anger, 7 - malice
8 - irritation, 9 - contempt, 10 - rage,

1M - irony, 12 - menace, 13 = reproach,
- fear-fright, 15 - entreaty, 16 - despair
17 - distress-bitterness, 18 - surprise.

Fig.1. Pitch range of emotional utte-
g) rances.
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The emotional states with marked Pitch ra~
nge are: pleasure, displeasure, malice,
irritation, despair (minimum range of Fo),
surprise and irony (maximum rauge of Fo).
On the whole, the Pitch range of all emo-
tions except those with marked minimum ra-
nge, is larger than neutral. According to
average Fo value, displeasure, malice and
irritation are lower than neutral, while
Joy, contempt and irony are higher than
neutral.
According to the form of Fo, two types of
?he contour are important for the express~
lon of different emotions: level contour

changes is not very informative: on the
whole for all emotions it is larger than
for a neutral utterance (except displeasw
re and irritation). See Fig.2.

Fig.2. Range of segments?® intensity
1 r change for all emotions
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More informative is the range of intensi-
ty change on vocal segments (the shaded
area). It is minimal for displeasure, an-
ger, rage, menace, irony and malice. The
average intensity of vowels and the maxi-
mum values of intensity correlate with the
differences in overall intensity of the
stimulus. It becomes possible to differer
tiate between intense emotions, i.e. an-
ger, rage, joy, menace and entreaty, and
weak emotions, i.e. distress and contenph
For intense emotions the average peak va-
lues of intensity on one segment are 31.6
= 34.1 4B, for weak ones - 18.3%-20.8 4B,
for neutral utterance - 26.6 dB.
Aecording to the rélative intensity of
syllables in the total intensity of sti-
mulus we can make up a group of emotional
realizations with strong emphasis on the
end. These are: anger, fear, menace, iro-
ny and surprise (though in a lesser deg-
ree), Similarly we can form a group of
emotions with weakened post-tonic part.
They are: contempt, distress, irritation,
and to a smaller extent - joy and malice.
Besides, irritation, contempt, indignati-
on, distress and fear are grouped as ha-
ving an emphasis on the stressed syllable.
The relative intensity of syllables with-
in the total intensity of the word is as
follows:

emotions with strong emphasis on the end

anger 21 oY .35
fear .22 46 «32
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irony «26 «38 «35
surprise 26 WA W32

indignation 23 A48 .28

emotions with weakened post~tonic part
contempt «33 .48 .19
distress 52 47 21
irritation <28 « 51 21

luration. The fluctuations of the total
yord duration from speaker to speaker

are so substantial that it is impossible
to rely on te absolute values when judg-
ing the changes of tempo. It can be poin-
ted out in general that the maximum dura-
tion is typical of rage and menace, the
pinimum - of irritation and displeasure.
According to the duration of unstressed
syllables in relation to the stressed ong
the emotions under analysis can be ranged
as follows:

for post-tonic part for pretonic part

distress 1.02 rage «38
neutral .98 irritation .36
Ienace .89 distress «33
fear .88 menace .32
anger .88 pleasure .28
pPleasure .85 displeasure .28
irritation .82 irony .28
rage .81 fear .26
nalice .80 malice .26
displeasure .78 joy 25
entreaty .78 indignation .25
J07 .78 entreaty o
Surprise .77 anger .23
irony .75 surprise .22
contempt L despair .20
indignation .73 contempt .18
despair .58 reproach 4
reproach .51 neutral .36

ks it can be seen, distress and menace ha-
Ve the maximum duration of unstressed sy-
llables, which leads to levelling=-out of
all the syllables. On the contrary, 1n
despair and reproach we find considerable
reduction of post-tonic and in reproach
&d contempt - of pretonic syllables. In
he realizations of irritation and rage
brefonic syllable is marked by unusually
ong duration., On the whole the ratio of
nger and shorter syllables in emotional
Speech ig different from that in neutral
Sbeech, The former has greater duration
?mhaSIS on the stressed syllable.
1€ length of certain phonetic segments
i respect to the length of the whole
¥ord makes it possible to reveal cosideras
“le increase of sibilants (in our case S
‘I the emotional states of malice, Tage,
Spleasure as well as the decrease Of
Voicelesg plosives in post-tonic part in
Tage and anger.
de Share of vowel segments in the total
Tation of the word shows the degree of
¢ word's vocalization. According to ths
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parameter we distinguish between "voice-
less" emotional states, namely dispair,
displeasure and contempt - and "voiced"
emotions, i.e. anger and rage.

Spectrum. The results of the expert analy-
s1s of sonagrams have not enabled us to
single out definite spectrum peculiarities
connected with this or that emotional sta-
te. According to such features as the po-
sition and relative intensity of upper fo-
rmants (F3 and F4), frequency area and lo-
calization of noise in plosive consonants
and spirants, only the speaker’s individu-
ality can be determined with sufficient
validity. Thus, it has to be statbed that
frequency range up to 4kHz might be not
large enough to reveal the acoustic diffe-
rences in the spectrum (to be presented

in sonagrams) which could be correlated
with those in timbre.

b)Results of the analysis for other Euro-
pean languages

The results of the perceptive and instru-
mental acoustic analyses of some other Ew
ropean languages have been used in the
first place to confirm or refute the hypo-
theses concerning the relevance of these
or those phonetic features of different
emotions as well as to define the relati-
ve weight of different parameters. As it
appeared, the phonetic system of a langu~
age and caused by it "phonetic background"
of a listener influence greatly not only
the correctness of identification but the
very possibility of making some definite
conclusion about the emotlongl state of
the speaker. In general it is more diffi-
cult to judge emotions in a foreign langu-
age than in a native one.

For Russian auditors identifying the emo-
tional state, the most weighty parameter
is the form of tone contour if only it is
not falling. Despite the pecgllarlyles of
segments’® duration or their intensity,
such utterances are perceived as surprise.
Deformation of duration st?ucture, like
for example in languages with phonologoca=
11y long vowels, also leads for Russian
listeners to recurrent'mlstakes in emoti-
ons? perception, especially of those cha-
racterized by serious deformations of rhy-
thmical structure typical of a neutrgl ut-
terance, i.e. despair, entreaty and irony.
Differences in greater or lesser tenseness
of the articulatory basis of a language
tell on the perception of the emotlops ba-
sed on contrasts 1in intensivity (both be-
tween words and segments of words). The
best identifiable in all languages are
such emotions as surprise, distress, anger
rage, despair-entreaty, irony and also ne-
utral utterance.




