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ABSTRACT

Emotion and its linguistic exXpression
form a system: information about emotion
comes by lexical cues, syntactic struc-
tures and prosodic indicators. This pa-
per describes some further attempt to iden
tify the acoustic parasmeters of emotional
texts in English, Russian and Ukrainian.

INTRODUCTION

In recent years a convergence of inte-
rest has developed among linguists /1/,
psychologists /2/, physiologists /3/ and
other specialists in the theory of emoti-
on, Significant research has been conduce
ted in the area of the verbal and non-ver-
bal types of emotional expression /4/.Ma-
ny recent writers on the manifestation of
emotion have found it natural and useful
to state +that emotion, language and spe-
ech are related in some way as language
being the principle mode of communication
is also a means of expressing emotions and
arousing them in others. The main aim of
the present study is to reveal the system
of linguistic devices of expressing emoti-
ons in English, Russian and Ukrainian.

APPROACH
Emotion and its linguistic expression

form a system. In order to characterize
and understand ite function we need to

consider the system properties,

Our investigation of 30000 pages of
English fiction has pointed out that all
levels of linguistic system may be invol-
ved in the process of emotional manifes-
tation,

The syntactic analysis of the material
under investigation proves that the stru-
ctural means of expressing emotions form
& special syntactic code. language inspi-
red by emotion undergoes a wide variety
of formal changes - g breakdown of gram-
matical structure of the sentence, repe-
titiens of subjects, subjects + predica-
tes, introduction in the sentence struc-
ture of the formal elements - interjecti-
ons, addresses, pParticles and so one.

At the lexical level we must find to
what extent words aleope can still yield
further information in the study of emo-
tional speech. Usually emotions are iden-
tified in the text due to the adjectives
which emphasize the high degree of some
quality (e.g. magnificent, awpul etc. )y
the corresponding adverbs (eege terribly,
exceedingly etc.), nouns (e.ge treasure,
ruffian), verbs (e.g. hate, adore).

Despite the fact that in tne majority
of cases the emotive meaning depends on
the imtegration of pProsodic, syntactico-
Ssemantic and contextual information the
role of intonation must net be ignored as
there are cases in which it is tpe only
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carrier of affective information.

SUBJECTS AND SPEECH MATERIAL

In this research ten English, six Rus-
sian and four Ukrainian speakers partici-
peted as subjects. To preserve the iden-
tity and comparability of the experimen-
tal material 115 English texts and their
Russian and Ukrainian translations were
chosen. These texts expressed the 16 most
frequently observed positive and negative
emotions. As the emotional aspect of tex-
tual prosody implies that the effective
Desseges can be superimposed on the neut-
rtal texts the material was recorded twice
= 88 samples of emotional and non-emotio-
nal speech. The tape was then presented
b0 30 Russian, 30 English and 30 Ukraini-
81 listeners who where instructed to lis-
tencarefully to the presentation of the
texts and to decide which emotion the
ﬂwaker was trying to convey. A criterion
°f 95% correct identification was set for
lncluding the text into the further ins-
trumental enalysis.

The original speech material was inst-
Tumentally analyzed into separate compo~
lents - fundamental frequency, amplitude,
turation and spectral composition. Oscil-
lograms were obtained with the help of the
Vis1-Pitch and M-4030-1 computer which
has been programmed to yield the desired
*Peech parameters. Spectrograms were made
°ns°n&FGraph of the Kay Elemetrics Cor-
Poration, using the wide-band filter (300
H2), Ppe Synthesis of emotional speech
%88 done on formant synthesizer.

WA ANALYSIS AND RESUITS

ke typological study of emotional and
feutral texts in English, Russien and Uk-
Teinian disclosed common ways of expres-
s fmotion, The detailed contrastive
alysis op their acoustic structure has
Tevealed that the frequency range, frequ-

ency interval of the terminal tone, of
the semantic centre are the most informa-
tive parameters differentiating emotional
and non-emotional speech in all the langu-
ages under study. In this way the simila-
rity of emotion expression is manifested.
The application of methods of mathemati-
cal statistics (t ratio, Student's %)
proved that the difference between the
above mentioned acoustic parameters of
emotional and non-emotional speech was
statistically significant as they belong
to two different population variencies.

Our study presents experimental evi-
dence that it is the movement of the fun-
damental frequency (its configuration)
which bears the meaning of emotional in-
tonation in a pecular language. For ins-
tance, the utterances expressing anger are
pronounced by the majority of English spe-
akers with a sliding scale, while Russian
and Ukrainian speakers use the broken des-
cending scale with two peaks of the fun-
damental frequency. The corresponding neu-
tral utterances are pronounced with the
gradually descending scale with the.peak
of the fundamental frequency on the first
stressed syllable. On the whole in the ma-
jority of emotional texts (with the ex-
ception of the texts expressing sorrow,
tenderness, offence) & more complicated
charaéter of the fundamental frequency was
observed.

It appears probable that both configu-
ration and pitch levels have to be speci-
fied for certain emotions in the languages
under study. The pitch level is higher in
the texts expressing anger, delight, joy,
amazement and lower in those eXpressing
sorrow, guilt, tenderness, offence as co=-
mpared with the neutral texts.

The textual aspect of prosody enables
us to state the degree of communicative
text dynamism. Each text contained sen-
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tences in which semantic and emotive in-

formation was concentrated. They were ca-

lled communicatively strong, while the

other sentences were called communicati-
vely weak. It is the range of the funda-
mental frequency, the frequency interval

of the first and the last stressed syl-

lable which is greater in communicative-
ly strong sentences as compared with the

commnicatively weak ones in all the lanr-

guages under study.

The study of the hierarchical structu=-
re of the temporal composition of emotio-

nal and non-emotional texts shows that

the difference can be observed at all the

levels - separate sound, syllable, utte-
rance and text.

The incresse in duration of utterances

expressing irony, Jjoy, contempt comes
from the increase of vowel duration. The
duration properties of consonants influ-

ence are also of great importance for emo-
tional speech. The analysis of the spect-

rograms of emotional speech shows a lon-
ger stop gap and a more intense burst at
the release of the English p, t, k and a
lenghtened interval of vocal tract cont-
raction for‘f, s, tf s 43 + For Russian

the increase in duration of fricatives s,

J» is of greater importance, for Ukraini-

an =p, x , §:
The mean duration of the syllable and

the duration of the first and last stres-
Sed syllable are also characteristic dif-
ferentiating parameters for emotional and
non-emotional speech. The research shows
that duration is the most variable acous-

tic parameter,
The temporal organization at the tex-
tual level reveals specific segmentation

of emotional texts. Emotional state of the

speaker has manifested in the change of
duration of phonation parts of the texts
and pauses. To measure this influence the
relative informative duration parameter

8 has been introduced.,

ezegh-beg
Sp

where S ph -~ phonation duration,

Sp - pause duration.

The quantitative analysis of the inten-
81ty of emotional texts proves that in
most cases greater total energy of the
text is observed due to the increase of
energy of the first and last stressed sy-
llable. The decrease of total energy oc-
curs in the texts expressing sorrow, ten-
derness, offence, worry.

Spectrographic measurements of formant
frequencies of emotional and neutral spe-
ech show a constant increase of the total
energy of the stressed vowel of the nucle-
us at the expense of Fq and Fop in emotio-
nal speech. We also found the frequency
Tange enlargment as well as the greater
importance of F3 and F,. The shift of the
intensity of formant frequencies of the
stressed vowels of the nucleus into hig-
her regions was notices in the utterances
expressing strong emotions (e.g. rege,
amazement, threat, delight and so on) and
into the lower regions in the utterances
exXpressing sorrow, offence, tenderness.
The spectrographic analysis alsé reveals
the greather role of tne high frequency
noise regions of consomants in emotional
speech,

Statistical enalysis of the main acou-
8tic characteristics shows that each of
them can distinguish emotional and neut-
ral texts, but none has g differentiating
function. The integral use of these cha-
racteristics enables us to creste the al-
gorithm of recognition of emotiomal and
neutral utterances. For creating this al-
gorithm A.Wald's sequential analysis be-
Sed on the likelihood ratio has been ap-
plied.
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The final stage of instrumental analy-
sis is presented in a series of experime
ents on synthesis of emotional speech the
eim of which is to check the validity of
the acoustic parametexrs of natural emoti-
onal speech and to form the rules for high
quality formant synthesis.

The synthesis programme was as follows:
first the so0 called "neutral" sentence
va8 modelled, then the emotional one with
the identical lexico-grammatical structu-
re;Alltogether 30 Russian sentences ex-
presging delight, surprise, anger, fear
vere obtained., The constructed model com-
Mrised the normalized contours (Fon) of
&n lnitial, mid end final accent groups
(AsGs), each containing premuclear (1),
tuclear (2) and postnuclear parts (3).
Fig. 1 represents the normalized funda-
mental frequency contours for sentences,
expressing surprise (a), delight (b), fe-
er (¢c) and the same neutral ones.

a b ¢

Fon

Mg, 1, Normalized fundamental frequency
‘ontours of gentences expressing (a) sur-
rise, (b) delight, (c) fear are plotted
a3 the contours of the same neutral ones.
ke 50114 line curve displays the emotio-
thlfundamental frequency contour, while
a1 broken line displays the correspon-
ing neutral one.

The high degree of perceptual accepta-
Plity of the synthesized emotiomal spe-
*h was proved by the auditive analysis.
e tape wag presented to 45 students of
&wsian department of Odessa University
Instrycteg to identify the type of emoti-

0 Their angwers presented in tabdle 1
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demonstrated the correct application of
the synthesis rules.

Table 1, Identification of the type of
emotion in synthesized speech.

Type of emotion : Correct answers (%)
surprise s 95
delight s 90
fear s 73

Our experiments on synthesis show that
for expressing some emotions (e.g. sSurp-
rise) fundamental frequency is the most
important prosodic variable, and others
need only minimsl changes. For expressing
other emotions some changes of formant
structure must be added to a neutral sen-
tence.

CONCLUSIONS

The systematical level approach to
emotion realization in a text made it pos-
sible to single out some regularities in
the interaction of components in this sys-
tem and to disclose the isomorphism in
its expressive means.

The results of this typological study
permit us to suppose that prosodic struc-
ture of emotional texts in English, Rus=
sian end Ukreinian displays universal as
well as particular properties in manifes-
tation of emotion.

REFERENCES

1/ Bryzgunovae E.,A. Emotsionalno-stilisti-

/Y cigsggje razlichija ruskoj zvuchaschej
rechi. - Moscow: MGU, 1984,

/2/ Vitt N.V. Emotsionalnaja regulatsija
rechevogo govedenija Vopr. psiho-
logii, 981, - N 4: - S. 60-69,

/3/ Simonov P.V. Emotsionalny mozg. - Mos-
cow: Nauka, 1981,

/4/ Williams C.H.,, Stevens K.N. Emotion
and speech: some acoustic correlates
// J. Acoust. Soc. Am., 1972, =V, 55,
- P, 1238-1250.

213




