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| NTRODUCTI ON

Speech is a form of conmunication that enploys a
[ inguistic code (language), which may be thought of as a
systemati zed code of arbitrary synbols, basically vocal,

but reinforced by visible bodily activity (Gay and W se,

1946) .

Ei senson and Boase (1975) have described speech as a
complex function, i.e. one's manifestation of attitude,
purpose, feeling and thought. Thi s mani f estati on s

presented in a synbolic code and in a nmanner that s
culturally determned yet individually fornmed and expressed

orally.

The speech process can be divided into respiration,
phonation, articulation, resonation and prosody or supra- -
segnent al s. Cont i nuous speech I nvol ves t he snoot h

functioning of these processes in an interactive manner.

Prosody or suprasegnentals are variations |arger
t han individual segnments of speech. Suprasegnentals organize
speech into a particular format; and the segnental features
are nestled within these segnental units. Suprasegnentals

i nclude intonation, rhythm stress and juncture.

Intonation is the patterned variation of pitch over
[inguistic units of different |lengths, or the perceived

pattern of rise and fall of pitch over linguistic units.



I ntonati on marks syntactic contrasts, changes

meani ng and signals attitudes and feelings.

There is sone evidence that early comunication is
essentially suprasegnmental in nature (Lew s,1951; Lenneberg,
1967). The infant varies intonation patterns to express
physi ol ogical and enotional needs. Al t hough segnent a
devel opnent stabilizes at 8 years of age (Tenplin, 1953),
the age at which suprasegnental devel opnent reaches a
simlar level is not certain (Shadden et al., 1980). At the
age of six to seven nonths the child begins to imtate the
intonation of the adults talking to him (Nakazim, 1962). At
about the same age nost babbles of <children are produced
with a falling declarative intonation, but then the «child
begins producing both rising and falling, guest i oni ng

i ntonation patterns (Tonkova Yonpol'skaya, 1969).

It has been found that various enot i ons and
attitudes are conveyed by varying patterns of intonation

(Crystal, 1969).

Intonati on has been st udi ed usi ng subj ective
(perceptual) analysis. However, studies using perceptua
judgenents nmay reflect the listeners' attitudes and
feelings. Hence acoustic analysis is used to st udy
intonation. These studies have shown that f undanent al
frequency and intensity cue intonation ( Denes, 1959;

Mej ewski and Bl asdell, 1969).



"Meaning for speech is always two fold, it 1s not
enough that a speaker uses a type of expression that carries
only a logical meaning; he nust show the hearer how he
hinsel f feels about the nmatter. He nust not only let the
hearer know what the idea is; but howwell or ill he hinself
thinks of it. The expression of thought content varies
little fromone speaker to another, the difference in the
personal attitude of different speakers or readers wll
result in quite different presentations of t he sane

material" (Wolbert, 1927).

An individual's nother t ongue i nfluences hi s
production and perception of speech in a second |anguage.
The not her tongue influences the production of voice onset
time (Lisker and Abramson, 1964; Slis and Danste, 1967,
Li ndqui st, 1972; Frokjair-Jensen et al., 1973; Bengurel
et al., 1978; Keating, 1984; Brownnman and GColdstein, 1986;
Ravanan, 1993); vowel duration (Fledge, 1980; Mlly Mark
1982; Ravanan, 1993), and speech rhythm (Adans, 1979).

The nmother tongue also influences production of
suprasegnentals (Fry, 1966; Denrich, 1954). Perception of
suprasegnental s has also been found to be influenced by the
not her tongue (Singh, 1966; Singh and Bl ack, 1966; Abranson
and Li shker, 1970; Meyawaki et al., 1975; Sapon and Carr ok,
1957; Arathi, 1983; Venkatesh, 1983).



REVI EW OF LI TERATURE

Speech is the superinposition of a nunber of actions
in the upper respiratory tract upon the action of the |arynx
(in producing a fundanental tone) and lungs to result in
audi bl e phonations of the sounds in appropriate sequence. It
may be viewed as a unique nethod of comunication evol ved by
man to suit the wuniqueness of his mnd. By its great
flexibility, it permts man to produce a variety of signals
commensurate with the richness of his inmagination (Ei senson

D Aner, Irusin, 1963).

The goal in producing speech is to make certain
meani ngful sound conbinations. It is an acoustic goal. To
effect that goal, the speaker uses air to nake a variety of
sounds, which are further nodified when they are produced in
context with one another. The sounds are produced by
regulating the airstreamas it passes fromthe lungs to the
atnosphere. This regulation is brought about by t he
novenents of the jaw, |ips, tongue, soft palate, pharynx and
vocal folds to alter the shape of the wvocal tract. The
novenents are mainly the result of nuscle contractions,
which are due to nerve inmpulses, and the whole process is

controlled by the nervous system (Borden and Harris, 1980).

In English there are approximately 40 phonenes. They

are all created by nmaking exhaled air audible. The two



primary methods used for making air audible are to voice and
to create consonant noises. Voicing is the creation of a
somewhat periodic sound wave by the opening and closing of
the vocal folds. The air from the lungs is thus chopped
into tiny puffs of air which are audi ble. Consonant noise is
created by the positioning of the parts of the speech
mechani smin such a way that aperiodic sounds are created in
the vocal tract, nostly in the mouth or oral cavity. Both
the sounds of voicing and the sounds of consonant noise are

resonated in the vocal tract.

Oscillator =---> Periodic

I (vocal folds) sound

' signal !

| ' |
Power ‘ Resonator-->0utput
~|1-;-::1'-‘—| |
(air)

Noise generator Aperiodic
|__(oral construction--->sound signal_
or occlusion)
Schematic illustration of the speech production nechani sm

Speech sounds overlap and flow into one continuously
changing stream of sounds, further bounded by slow ng
changing nodifications overlaid wupon it. These overlaid
changes are the prosody or suprasegnentals - the rhythm and

nmusi ¢ of speech (Borden and Harris, 1980).

Prosodi c systens nmay be defined as sets of nutually

defining phonol ogical features which have an essentially



variable relationship to the words selected, as opposed to
those features (for exanple the segnental phonenes and the
| exical neaning) which have a direct and i denti fying

relati onship to such words (Borden and Harris, 1980).

The primary prosodi c par anet ers are t he
psychol ogical attributes of sound - pitch, | oudness and
duration; which have a primary relationship wth t he
physi cal di nensions of fundanental frequency, anplitude and
time respectively. Prosodic systens conprise independently
varyi ng vocal effects based on conbinations of these three
parameters in specific ways (for exanple rhythmcity) or on
contrast in silence (the system of silent pauses) (Crystal,

1969) .

Suprasegnmentals can be described as vari ations
[ arger than individual segnents, overlaid wupon a word,
phrase or sentence. They include intonation, stress, rhythm

and juncture.

At a linguistic |evel, speech can be organized by
stress and intonation into suprasegnental units, wth the
segnental units nestled within. This is the organizational
formal for normal speech production and this organization
significantly facilitates perception of t he speaker's

nmessage (Harris, 1978).
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Stress can be initiated by various conbinations of these
cues. It can be shifted for enphasis, to nake change in
meani ng; and to change grammatical category (Fry, 1955,

1958).

Most often, an increase in pitch and |oudness is
used, but a sharp decrease can also mark stress. Sl ower
tenpo and | onger perceived durations cue stress, whereas the
sanme may be done by l|longer silent periods (pauses). Stressed
segnents are perceived as |ouder, |onger and higher in pitch
t han unstressed segnents (Fry, 1958). In English, stressed

nor phenes have a characteristic energy curve. The force of

articulation rises sharply at the beginning, culmnates in
the stressed syllable and tapers off towards the end. Hence
consonants preceding the stressed syllable are articulated

with greater force than those followng it (Kurath, 1964).

| nt onati on

Intonation is described as the patterned variation
of pitch over linguistic units of different lengths; or the
perceived patterns of rise and fall of pitch over linguistic
units. The changing F, perceived as the intonation contour
of a phrase or sentence 1is particularly effective in
expressing differences in attitude and also differences in
meaning. This intonation pattern can be inposed on a

sentence, a phrase or even a word.
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A rising intonation results chiefly from increased
cricothyroid nuscle activity, lengthening the wvocal folds
for faster vibration. Falling intonation acconpanies the
decrease in intensity at the end of the breath group

(Li berman, 1967).

I ntonation marks syntactic contrasts (phrase endings,
interrogation versus declaration), changes neaning, and
signals attitudes and feelings. Excitenment, including sone
ki nds of anger and states of enthusiasmis often acconpani ed
by a large shift in intonation, while calm subdued states
including sone forns of anger, grief, peacefulness and
boredom are characterized by a narrow range of intonation
variation. W know how a person feels as often by how he

says his nessage as by the nessage itself.

Ancient Sanskrit literature opined that different
types of intonation should be used in different situations

(fromthe Natya Sastra, quoted by Savithri, 1978).

Intonation is high, excited and fast in a rejoinder
conf usi on, harsh appr oach, representing shar pness and
roughness, agitation, weeping, challenging one who is not
present, threatening terrifying and calling one at a

di st ance.

Intonation will be grave and slow in conditions of

si ckness, fever, grief, hunger, thirst, deliberations, deep
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wound from a weapon, communicating confidential words and in
states of anxiety. Intonation will be grave and fast in a
woman's soothing words to a child and panic. It wll be
slow, excited and of low pitch following an object |ost
after being seen, hearing anything untoward about a desired
object or person, nental deliberations, envy, censure,
saying sonething which cannot be adequately expressed,
telling stories, rejoinders, concl usi ons, on actions
i nvol ving excess msery, grief, surprise, jealousy, anger

joy and | anentation. Gave and slow intonation can be wused
in words containing pleasant sense and happiness. Excited
and high intonations can be wused in words which express

shar pness and roughness.

Huttar (1968) conducted a st udy wherein t he
enotional states of an adult male Anerican speaker, as
reflected in 30 utterances, were evaluated by 12 subjects
on nine seven point semantic differential scales (Gsgood,
1958). The enotional states of the person whose speech was
studied were nmeasured indirectly by neans of |I|isteners'
responses, and the prosodic features of the utterances were
studi ed perceptually (listeners' response) and acoustically

(sound spectrograph).

The results showed significant correlations between

acoustic variables and the judgenents of sonme types of
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enoti ons. H gher correlations were found bet ween t he
acoustic variables and degree of enotion. Correl ation
coefficients between judgenments of enotion and judgenent
of prosodic features were in general higher than the
correlations involving the acoustic variables. Degree of
perceived enotion was found to be highly and positively
correlated wth fundanental frequency range and intensity

range.

Deva (1957, 1960) in a study on Telugu speakers,
concl uded that degree of enotion is correlated with raising
of frequency, the rank order of enotions being sorrow (l|east

change), anger and fear

Denes (1959) checked whether information about
intonation is mintained when listening to synthesized
speech in which the fundanental frequency is controlled by
the intensity variation of a normal humanly produced speech
sequence. Results of the study showed that control of the
Fo of the synthesized sounds by the intensity of the input

did provide uses for recognition of intonation.

According to Pull ack, Ruberstein, Horowtz (1960),
Fo alone is not enough to determ ne intonation in whispered

speech.

A study by Liberman and M chaels (1962) showed that

when both intensity and Fy cues were given in a perceptual
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task, listeners perforned better than when either intensity

or frequency cues were given.

Maj ewski and Bl asdel | (1969) conducted a study
involving forced choice of enoti on usi ng synthetic
fundanmental frequency contours; on Polish and Anmerican
English listeners; and concluded that cues for F- control

i dentification.

Rhyt hm

This can be described as the perception of a
patterned time program underlying the sequences of speech
(Pike, 1959). It has also be described as a repetitive event

taking place at regular intervals of tine.

Pi ke (1959) has divided rhythmas stress timed and
syllable timed. In stress termed rhythm stress occurs at
regular intervals; whereas in syllable timed rhythm each

syl l abl e has equal duration.

The natural rhythm of any given speech sequence is

part of |anguage conpetence.

Duration and juncture

Duration and juncture are tw other aspects of
suprasegnmental s. Speech sounds vary in intrinsic duration;

wi th di phthongs and |l ong vowel s being longer than the short
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and the unstressed vowels. Continuous consonants are | onger
than the bursts of stops. There are duration relationships
whi ch extend over units larger than segnents. Vowels are
| onger before voiced consonants than before voi cel ess
consonants. They are also |onger before continuants than

bef ore stops.

Juncture is a prosodic feature related to duration.
Differences in juncture result from changes in duration
conbi ned with other sound changes. Junctural distinctions
are being studied in an effort to produce nore natural
synthetic speech and to better understand speech production
rules (Lehiste, 1970). Juncture also plays an inportant role
in witten |anguage, with word junctions, spaces and marks
of punctuation being used to mark mpjor syntactic and

semantic junctions.

Earlier suprasegnental features were frequently
viewed as desirable, but not essential or sonmething extra,
which are to be considered only after nore inportant
di mensi ons l'i ke segnent al producti on, phonol ogi ca
di scrimnation, syntax, auditory menory, granmmar, senantics,
etc. Their function was thought to be nore of decorative
ornanmentation and was vi ewed to make speech nor e
aesthetically pleasing. This view is now consi dered
erroneous. Prosody is now thought to act as foundations
or structural support for the organization of speech

conmmuni cati on
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a. Chunking or parsing device for dividing the
flow of speech into coherent auditory structures suitable

for further processing.

b. Predictive device which allows listeners to

anticipate the arrival of potentially inportant speech

mat eri al .

| nvestigati ons have provided evidence that prosodic
information is essential and is required at all levels of
per cept ual anal ysi s, I nfl uenci ng segnent al anal ysi s

(Summerfield, 1975; Martin, 1975, 1979), syntactic analysis
(Darwin, 1975; Klatt, 1975, 1976, 1979; Wngfield, 1975;
Collier and t'Hart, 1975; Lehiste et al., 1976; Streeter

1978) and semantic analysis (Lieberman, 1967; Bolinger

1972; Linblomand Rapp, 1973; Coker et al., 1973; Cooper

1979; Cooper and Sorenson, 1977). Research al so supports the
use of prosodic information for grammatical analysis (Cooper
and Sorenson, 1977) in identifying and delimting elenents
of longer, discourse-level speech sequences such as
par agraphs (Lehiste, 1975); in selectively attending to one
voice anong many (Darwn, 1975) and in interpreting a
speaker's communicative intent (Hadding-Koch and Studdart-

Kennedy, 1964).

O her studies have shown that production of the

suprasegnentals is rooted in and may provide information
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about neurophysiol ogical organisation and physiol ogical-
anatom cal constraints (Neisser, 1967; Lieberman, 1977;
Al l en, 1975; Nooteboomand Cohen, 1975; Fow er, 1977, 1979,
1980) .

Prosody has also been found to influence t he
perceptual integration of speech (Huggins, 1974, 1975, 1977;
Ladef oged and Broadbent, 1960; Warren, 1976; Dornman et al.,
1979; Bastian, 1960; Darwin, 1975; Dallett, 1964; Nusser
et al., 1969; MIlls and WMartin, 1974, 1975). Another
function is the physiologically based segnentation of speech
(Li berman, 1967; Coldman-Eisler, 1968; G osjean, 1977,
1979). Successive events tend to be integrated in perception
if the events are simlar and follow each other rapidly.
This integration depends on the intervening I nterval,
simlarity of the stimuli and whether the nature of the task

requires that they be integrated.

The anticipatory function of prosody has been
supported w dely (Lieberman, 1963; Stowe and Hanpton, 1961;
Abranms and Bever, 1969; Vergugge et al., 1976; Summerfield,
1975; Martin, 1975, 1979; Sorensen and cooper, 1979;
Lehi ste, 1975; Nooteboom and Cohen, 1975; Gol dman-Ei sl er
1972; Martin, 1975). Suprasegnental acoustic cues function
to enable the listener to expect or anticipate the rough

outlines of speech not yet heard.
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Speech, even the |ogical aspect of neaning itself,
often depends largely on such vocal elenents such as
phrasi ng, enphasis and inflections (Wolbert, 1927). These

el ements can be described as foll ows:

a. Changes in quality or tinbre is one of the nost
significant factors. Its wuse can change the neaning or
inplication of speech. Eg. Solem, serious and weighty
affairs are discussed in tones different from those in

[ight, gay and inconsequential affairs.

b. Changes in intensity: This 1is another aspect
which contributes to the understanding of speech. Enphasi s
may be either |ogical or enotional or both. A slight change
in shading can affect neaning significantly. Intensity

effects can be brought about in three ways:

i. Accent changes: Accent is constituted by an
increase in |loudness together with a rise in pitch given to
a certain syllable of a word to satisfy convention of
correctness in pronounciation. A shifting accent may change
meani ng.

ii. Enmphasis: This is constituted by an increase in
| oudness and pitch. Enphasis always changes nmeaning. This is
nmore concerned with nmeaning than correctness.

iii. Sinply varying the | oudness to soft or |loud may

express politeness, challenge, etc.
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c. Changes in time: These convey both [logical and
enoti onal aspects. Rapi d utterances may represent a
different attitude in speaker or a different attitude in the
l'istener.

This is achieved in three ways:

- Using shorter or |onger phrases or thought wunits

(varying the nunber of pauses between t hem).
- Varying the length of pauses.
- Varying the nunmber of words per m nute.

Enphasis is acconpani ed by | engthening of sounds.

d. Change in pitch: These are primarily instrunental
in expression of the logical aspect of neaning. They have

sone enotional significance as well.

These carry sone anmobunt of enotional information
especially when extrenely wide or narrow ranges are used
(Wool bert, 1927). For exanple, the w dest ranges are usually
seen in anger and the narrowest in grief. Excitatory
enotions show wi de pitch ranges while inhibitory enotions
show narrow pitch ranges. Eg. Anger has the wdest pitch

range, while grief has the narrowest.

The following studies throw Ilight on the above

mentioned influence of native |anguage on production.

Voi ce onset tinme of speech sounds was found to vary

significantly across and between subjects in the nother
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tongue and ot her | anguages. However, when a subject spoke in
his first language and other |[|anguages, there was no
differences in voice onset tinme observed (Ravanan, 1993).
The | anguage in which one speaks was found to have an
i nfl uence on voice onset tine (Lisker and Abranson, 1964;"
Slis and Danste, 1967; Lindquist, 1972; Frokjair-Jensen
et al., 1973; Bengurel et al., 1978; Keating, 1984; Brownnan
and Col dst ei n, 1986). Perception of VOI' was not found
to differ wth I|anguage by other studies (Basu, 1979;
Ravi shankar, 1981; Usha Rani, 1989).

Vowel duration: Fledge (1980), based on a study
concluded that some Arabic-English bilinguals utilized
di fferent voicing-dependent vowel durations in Arabic and

Engl i sh.

Voi ci ng dependent vowel duration was studied in
English and French nonolinguals and bilinguals (Mol Iy
Mack, 1982). A larger context dependent difference in
preconsonantal vowel duration was found in English than in
French; and it was found that English and French vowel
duration ratios of French- Engl i sh bi | i ngual s wer e
essentially like those of French nonolinguals. However,
bi I i ngual English speakers produced |onger vowels than

French vowel s.

Ravanan (1993) in a study on vowel duration in

different |anguages (H ndi, Kannada, Tam | and English),
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concluded that significant differences existed in vowel
duration in wutterances of subjects speaking a second

| anguage and third | anguage.

Usha Rani (1989) studied the effect of preceding
vowel duration, closure duration, transition duration of
preceding and followwng vowels and voice onset tine on
perception of nedial gem nate unaspirated bilabial and velar
stops consonants across Kannada and H ndi speakers. The
study found no difference in perception of preceding vowel

duration in Kannada and Hi ndi speakers.

Usha Rani (1989) found no significant difference
in the percepts of <closure duration, transition duration
of preceding and followng vowels by Kannada and Hi ndi

speakers.

Speech rhyt hm

Adans (1979) carried out a study to establish the
nature of differences in speech rhythm between native and
non-native speakers of English. He came up wth t he

fol |l owi ng concl usi ons.

There was a significant difference between the two
groups of subjects in the nunber and position of stressed
syl l abl es spoken in the test itens; and also in the nunber,

pl acenent and duration of pauses used in the sane utterance.
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There was no difference between the two groups wth

respect to the paraneters used to signal stress.

A review of prosodic patterns, their organisation

and their occurrence in various |anguages would be useful.

Most of the studies on this aspect have concentrated
on intonation patterns. The question here is whet her
intonation is produced and perceived in the sane way across

all languages or is it different fromlanguage to | anguage ?

Fry (1966) opines that weightage given to various
perceptual factors in intonation will vary from | anguage to
| anguage. For exanple wusers of a tone |anguage attach
greater relative weightage to pitch variations than uses of

non-tone | anguages.

According to Denirich (1954) native | anguage
interferes wth other |anguages at different | evel s -
phonem c, granmmatical and radical Based on the aspect of
linguistic tone, a tone |anguage speaker <can be easily
identified fromthe speaker of a non-tone |anguage. Studies
have shown that the nother-tongue affected perception
(Singh, 1966; Singh and Bl ack, 1966; Abranson and Lishker
1970; Meyawaki et al., 1975; Sapon and Carrok, 1957; Arathi,
1983; Venkatesh, 1983). Individual performance has been

related to the anobunt of linguistic experience (Baglis,
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1972), while Stevens et al. (1969) opine that |linguistic

experience had no effect.

"The changes in pitch which occur within a sentence
are not haphazard. The pattern of wvariation and rules of
changes are highly organized. Their intricacy is so great
t hat al though one speaks his language wth Ilittle effort,
their analysis is extrenely difficult and may induce one to
conclude that no actual organisation or rules are present,
but the people use pitches by whim and fancy. In each
| anguage, however, the use of pitch fluctuations tends to
beconme sem standardi zed or formalized, so that all speakers
of the |anguage use basic pitch sequences in simlar ways

under simlar circunstances. These abstracted characteristic

sentence nelodies nmay be called 'intonation contours'"
(Pike, 1945).
Intonation patterns, though fluctuating Iike the

speaker's attitude are as strong in their inplications as
the attitudes that they represent. In actual speech there is
a bal ance between intonation and the words chosen. Sonetines
a lack of balance between intonation and word context may be
brought in deliberately for special speech effects (Pike,

1945). Intonation can be roughly divided into two types.

a. Those contours which are conpletely colourless in

meani ng. This is known as intonational mninmmof speech and
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serves as a nould into which all sentences may be poured so

that they achieve utterance.

b. Qher intonation characteristics are affected or
caused by the individal's physiological state |I|ike anger,
happi ness, excitenent, age, sex, etc. These help to identify
people and to ascertain how they are feeling. \Wenever a
certain sequence of relative pitch is heard, one nay
conclude that the speaker neans certain things. One sentence
may have several contours and a single contour may have

several neaningful parts (Pike, 1945).

The general characteristics of intonation seemto be

shared nore broadly than those of any of the ot her
phenomenon gat hered under the |abel of |anguage (Bolinger

1972). The cause of universality i's not linguistic
i nheritance, but nore to do with the physiology of speech

and with the central nervous system (Bolinger, 1972).

I ntonation patterns in some of the |anguages of the

worl d have been descri bed.

1. In the English |anguage the regular definable
phonol ogi cal boundaries for tone units are indicated by two
factors:

a. There is a perceivable change in pitch; either
stepping up or down depending on the direction of the

nucl ear tone novenent.
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b. Presence of juncture at the end of every tone
unit. This usually is manifested as a very slight pause, but
very often there are acconpanying segnent al phoneti c
nodi fications |like variations in length, aspiration, etc.

whi ch strengthen this.

The nuclear wunit (tone system) in English is

categorized into three types - sinple, conpound and conpl ex.

Si mpl e Conmpl ex Conpound
Basic types X, 4= vV . A X+4 1N
+\
Secondary types A, A Al gV
YE _ =
Simple pitch g4 4 FAS A A
range ! 'T'T"q'_"u + tone 11 -1fT_a_‘-""r both
@, f
, >+ tone elements @, €L,
5,4,4
V. ntv, A, p,W hj+\ eld
‘:‘:1 I‘::rs P SR ?.x." +V , N ; Ny VA ?«Jl + / ef{

| M ; f\}\_) /VI}J \+ r‘.‘,l"l . /_} :’_-\\‘

o) : Wide pitch range W\ +/, 2/+\

O : Normal pitch range (stands for unmarked terns
occurring in sinmple and conplex pitch range
syst ens)

n : Narrow pitch range

tr, 1 . Refer to a relatively high tone height
T, — : Medi um tone hei ght
B b : Relatively |low tone height

A tone unit consists of a syllable which causes a

glide of a particular kind. This is called the nucleus of a
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tone unit. This is also terned as tonic syllable (Halliday,
1966). A tone wunit consists of three segnents - head,

prehead and tail.

Head: Stretch of utterance fromthe first stressed
and usually pitch promnent syllable but not including the
nucl ear tone. It consists of an wunspecified nunber of
stressed or unstressed syllables (at |east one of stressed).
Heads are classified as falling, rising, falling-rising-
(falling), rising-falling-(rising), prehead/preonset. Any
utterance which precedes the onset syllable within the sane
tone unit. It consists of an wunspecified nunber of
unstressed syllables with a slight degree of stress (not
equivalent to the stress of the onset syllable and never
with pitch prom nence). Preheads are classified into high,

extra high, md and extra | ow.

Tail: Consists of an unspecified nunber of stressed/
unstressed syllables (at |east one of either) followng the
nucl ear syllable. This usually continues the pitch novenent

unbrokenly till the end of the tone unit.

Fo' nagy and Magdies (1963) did a conparative study
of enotive intonation patterns in English, French and

German. The results were as foll ows:



a. Joy

b. Longing
c. Surprise
d. Sudden

fright
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I ncreases the pitch range in all three
| anguages. This is reflected in a higher
pitch level wth a nelody ascendi ng
frequently at irregular intervals as well
as in irregular stress distribution. In
French, the voice rises at the end of
phrase; whereas Hungarian sentences are

characterised by a decrescendo.

Characterized by a slightly rising,
descending and gently ascending pattern
at the end of the sentences in all three

| anguages.

Characterised by increased pitch. In al

three | anguages, the voice falls a fifth
or sixth interval froma high level. In
yes or no questions surprise is reflected

in an increase of the rising interval.

Differs from surprise in havi ng a
narrower pitch range in the checking of
| oudness and speed. Al so characterised by
a peculiar tinbre. The pattern does not
stay long on the high level; the greatest
part of the phrase constitutes a straight

melodic line on a |low | evel.
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e. Angui sh . Characterised by an extrenely narrow

pitch range in all the three |anguages.

f. Scorn . Characterised by a narrow pitch range and
in Hungarian, this is denot ed by a

conpressed or grunbled voice production.

g. Anger : In English and German, this is denoted by
the 4th, 5th and 6th ascending intervals
of t he stressed syl | abl es; whi ch

frequently interrupt the straight nelodic

['ine.
h. Sarcasm . Denoted by a checked, wdely arched
stressed off glide; in a creaky voice

with nasal tinbre. This arch is found to
be wider in English and French than in

Hungari an.

Crystal (1969) found different intonation patterns
and features for various enotions and attitudes; such as
excitenent, anger, anusenent, matter of factness, precision,

etc. These are summed up as foll ows:

Feature Enotion/ Attitude
Nunber of tone units Matt er - of -factness, pleasure
Tonicity Anger, question

Tonal subordination

a. H gh frequency Anger, matter of factness,
irritation
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b. Low frequency Preci si on, question, apology

Nucl ear tone type \- Conspiratorial

Anger, matter of factness, vexation
i npatience, satisfaction grimess,
irritation

A= Excitenment, pleasure

A D smay, haughti ness, anusenent
pl easure

V=" Worry, pleasure

vV D smay, di sappoi ntnment, apol ogy,
gri mmess

) Haughti ness, puzzl enent,inpatience

/ Puzzl enent, boredom question
- Bor edom
Strongly stressed Anger, disapproval, vexation,
syl |l abl e i npati ence
H gh unstressed Anger, boredom question,inpatience
syl | abl e conspiracy, satisfaction,
irritation
dipped syllables Anger, inpatience, irritation
Drawl ed syl | abl es Boredom vexation, grimmess
Sinple pitch range
(syl I abi c)

T/11 xcit Exci t enent, puzzl enent, pl easure,
guestion, conspiracy, worry,

sati sfaction

Large step up

Slight/no step up 1/- Apol ogy, worry, grimmess

Step down 0/], Di smay, anger, matter of factness,
boredom irritation

Fl attened syllable Haughti ness, boredom satisfaction

in tail

Compl ex pitch
range: Narrow Boredom grimess
W de Excitenent, puzzlenent, question
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Sinple pitch range over a polysyllabic stretch

Hi gh: Haughti ness, puzzl ement, anusenent, pleasure, question,
Worry.

Low : Di smay, disapproval, vexation, conspiracy, inpatience
satisfaction, grinmmess.

Loudness:

Loud: Excitenent, anger, vexation, inpatience, irritation

Soft: Dismay, puzzlenment, amusenent, question, apology,
conspi racy, satisfaction.

Tenpo:

Fast: Excitenent, anger, pleasure, vexation, conspiracy,

i mpatience, irritation.

Sl ow. Di sappoi ntnent, puzzlenment, precision, disapproved,
boredom question, apol ogy, worry, sati sfaction,
gri mmess.

Rhyt hm

Rhyt hm c: Precision, vexation

Tensi on:
Tense: Anger, disapproval, inpatience, grimmess
Lax : Boredom

Paral i ngui stic features: Excitenent, amusenent, conspiracy

Abe (1955) carried out a conparative study of
English and Japanese intonation patterns. Both the |anguages

were found to enploy a gradually falling intonation pattern
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for questions (of the information seeking type). A slight
rise, when added (instead of the fall) to the sentence
was found to have an effect of cordiality or curiosity.
Intensified feelings such as animation, anger, I rony,
exultation, etc. were found to be effects of heightened
tone; whereas accusation was denoted by an interrogative
word pronounced with a rapid decrescends of voice wth
falling sentence-final intonation. Surprise or incredulity
was denoted by a conspicuous rise of pitch at the end of the

sent ence.

Anmerican English intonation patterns were found to
consist of three pitches and a term nal contour (Trager and
Smth, 1951, 1957). The initial pitch was nost often
"mddle" but could be low, high or extra high. They found
that in case of statenents or questions, the <central pitch
acconpanying the primary stress of the phrase or clause was
nmost often high; but was frequently extra high (could be |ow
or mddle too) during enphasis. The final pitch was often
low at the end of statenents, mddle at the end of clauses
that did not end sentences, and high at the ends of <certain
ki nds of questions. Oher patterns not described were also

seen.

The final pitch was found to be nodified by the

termnal contour; and could be sustained (-), rising (/) or
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falling (\). Sustained was often found in clauses that did
not end sentences, falling occurred in statements and
interrogative word questions and rising occurred in other
guestions and in many non-final clauses. Wde variations in
pitch as well as predom nance of falling patterns were
exceptional factors in British English; these distinguish it
from Anerican English as well as other European | anguages.
Pal mer (1922) and Jones (1964) found that British English
has the sane falling pitch in questions beginning with an
interrogative word (eg. Were are you going) as well as
those not beginning with an interrogative word (Are you
going ?); whereas Anerican English and nost Eur opean
| anguages use different patterns for the two. For questions
beginning with an interrogative word, a falling contour was
used, whereas in the questions not beginning wth an

interrogative word, a sharply rising intonation was used.

Hawai i an American English or Pidgin was found to
differ from general Anerican English in terns of the
phonetic shape of the pitch accent . St at enment s and
interrogative questions had simlar patterns as in general
American English. The intonation patterns in these |anguages

differ for yes-no questions and tag questions.

It was agreed by a nunber of researchers that the

earlier parts of the fundamental frequency contour may play
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a role in the perception of intonation of sentences of
differentiating function in Danish (Udall, 1960, 1961; Von
Essen, 1956; Garding and Abramson, 1965; Haddi ng-Koch and
Studdart Kennedy, 1963, 1964, 1965, 1972, 1973, 1974).
| nportance of the terminal contour in perception was also
checked (Danes, 1960; |Isacenko and Schadl i eh, 1963;
| sacenko, 1965).

Thorsen (1978) anal ysed short sentences in Advanced
Standard Copenhagen Dani sh, and found that i ntonation
contours approached straight |ines, slopes varying according
to sentence type in a trade off relationship wth syntax.
The nore the syntactic information about the non-declarative
function contained in the sentence, the nore declarative was
its intonation contour. The speakers <could identify such
utterances solely on the basis of the fundanmental frequency
course w thout any contextual or syntactic infornmation. It
was found that the less falling the intonation contour, the
nore interrogative an utterance was heard. The nore steeply
falling the contour was, the nore declarative an utterance

was heard.

Chang (1958) in a study in Chengtu (Szechuan
China), ~categorized 10 principal allotones under f our
t onenes; which are described as follows:
Tonene | - 1. Hgh rising
- 2. Md Level

Tonene || - 3. Low falling
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Tonene |11 - 4. Hgh falling
5. H gh |evel
6. Half high falling
Tonene |V - 7. Lowfalling rising
8. Low low falling
9. Low | evel
- 10. neutral tone
He stated that intonation in the Chengtu dialect
is superinposed on the sentence as a whole. It is this

superinposed intonation that nodifies the individual tones
and not the tones thenselves that decide the intonation of

t he sentence.

Fo' nagy and Magdics (1963) descri bed enotive
intonation patterns in Hungarian. They cane to the follow ng
concl usi ons.

1. Joy was denoted by an increased pitch range.

2. Tenderness was expressed by a non-fluctuating
hi gher pitch |evel.

3. Longing was denoted by a narrow pitch range.

4. A coquettish invitation was denoted by a nelody
in the md level or |ower range.

5. In the case of surprise, the voice suddenly
glided up or up and down to a high level within the stressed

syl lable; then according to the kind of surprise fel
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to amd |evel (joyful surprise) or to a Ilower |eve
(struefaction) |eaving the sentence nel ody uncl osed.

6. Fright had a simlar pattern as surprise.

7. Angui sh was denoted by an extremely narrow pitch
range, the nelody of the stressed syllable rising about a
semtone and returning to a nuch higher Ilevel where it
becones static.

8. Horror was found to be pronounced on a chest
tone; and conplaint was characterised by a musi ca
intonation (floating at one |level and ascending a semtone
at regular intervals).

9. Scorn was sounded in chest tone and was denoted
by a nore or less even and finally descending nelodic |ine
intoned on a very |low |evel.

10. Anger was expressed on a md pitch level and was
denoted by a straight, rigid, nelodic line which showed a
sudden rise up to the 4th, 5th or 6th interval at the
begi nning of the phrases.

11. Sarcasm was denoted by a stressed syllable

gliding to a low level in a wide arc.

I ntonation patterns used in questions and during
enphasis in Italian were studied by Chapellez (1964). It was
found that short interrogative questions were denoted by

falling and falling rising patterns. During enphasis (for
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contrast), the pitch of +the stressed syllable of the
contrast word fell froma high to a |ow note. Wen enphasis
was used for intensity, the pitch range was w dened and the

stressed syllables were pronounced with increased stress.

The three pitch levels (high, md and Iow) or
intonenes are the mninumunits of the intonation system
in Kunimarpa (New Guinea). These wunits conmbine to form
sequences which are called pre-nuclear contours and nucl ear
contours. Four types of pre-nuclear contours were noted by
Pence (1964).

1. Stepping (md high) pre-nuclear contour as seen

in a declarative sentence.

2. Rsing (low high) pre-nuclear contour which

causes a neani ng of inconpl eteness.

3. Falling (high Iow) contour which I ndi cat es

exci tenment.

4. Level contour which indicates suspense.

Pence (1964) also noted ten types of nuclear contours
whi ch are:

1. Higher nuclear contours - indicating inpending
i nconpl et eness or normal questi on.

2. Md nuclear contour of unknown neani ng.

3. Low nucl ear contour which indicates a normal or

unenoti onal statenent.
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4. Hgh 1low nuclear contour which indicates an
announcenent .
5. High md nuclear contour which may indicate a
polite statenent.
6. Md |low nuclear contour which denotes an enphatic
sent ence/ st atenent .
7. Md high nuclear contour which denotes a polite
guestion or a non-enphatic call.
8. Md-high |Iow nuclear contour which denotes deep
feeling like intense synpathy or desire.
9. Hgh high md nuclear contour which is used for
an intense or distant call.
10. Md low md nuclear contour; used as an excited
sequence, both for listing items and also to denot e

hesitation.

It was found that unlike the non- Scandi navi an
| anguages and Icelandic, Finnish, Farsese and Swedi sh

| anguages, Norwegi an has two tonal stress accents.

In W&l sh uniqueness in the suprasegnental systens
was denonstrated by Wllianms (1985); Ladd, (1980). Detailed
studies on enotive intonation patterns in Indian |anguages
have been few. |In Kannada, term nal contours have been found
to be inportant in determning the type of sentence.

I ntonation permtted the identification of enotion or the
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type of the sentence even when context sentences were not
presented. Sone aspects of intonation in Kannada were

studied by Mnjula (1979). The following patterns were

observed:

1. Anger: Sentences ended in rise-fall, fall-use
(slight), gradual fall, gradual rise, fall-rise and sustain-
fall

2. Fear: The termnal patterns denonstrated rise
fall, sustain fall or fall rise.

3. Frustration: Termnal patterns exhibited sustain-
fall, rise-fall and sustain-fall-fall.

4. Jeal ousy: Termnal patterns exhibited rise-fall
fall-slight rise, fall-rise, gradual-fall and sustained-
fall.

5. Worry: Term nal patterns showed rise-fall,
sustain-fall and gradual fall.

6. Surprise: Rise-fall pattern was seen.

7. Gief: Rise-fall, gradual-fall and sustain-fall
were noticed.

8. Joy: Higher rise fall and gradual fall were
observed.

9. Neutral (no enmotion carried): Rise-fall and

gradual fall patterns were noted.

A study by Nandini (1985) on speakers of Kannada

showed that the intonation patterns seenmed to depend nore on
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frequency variations than on intensity and other factors.
Anal ysis revealed the followng intonation patterns used to
express various enotions:

Enoti on I ntonation pattern

1. Surprise

Ri se-slight-rise/fall (gradual)
2. Anger

Ri se-slight-fall/rise

3. Anger associ ated
wWth a question

Slight-fall (gradual)-rise

4. Jeal ousy

Ri se (gradual)-slight-fall (gradual)
-rise gradual

5. Frustration

Slight-rise-rise (gradual)-slight-

fall-rise
6. Accusation - Rise (gradual)-fall (gradual )-rise
(gradual)
7. Hesitation - Slight-rise (gradual), slight-fall
(gradual)
8. Request - Slight fall (gradual)
9. Question - Slight rise
10. Answer - Slight fall
11. Neutral - Rise slight fall (gradual)
"Slight" indicates a half rise and half fall, while
‘gradual ' indicates a slower degree of rise or fall. Another

study in Kannada (Nataraja, 1981) found the follow ng.
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Enoti on Pattern seen
1. Anger - M d- hi gh-1ow
2. Joy - Hi gh-m d- hi gh
3. Jeal ousy - Md-1lowmd-Iow
4. Neutr al - H gh-md-1| ow
5. Mercy - Md-1 ow nid- hi gh

Nat araja (1985) found the followng patterns for

enptions in Kannada:

1. Joy - Hi gh-m d- hi gh

2. Sarcasm - Md-Iow

3. Disappoi nt nent - Hi gh-md-high-md
4. Fear - Md-1low

Srivatsav (1985) studied enptive intonation patterns
in H ndi speakers. The follow ng observations were made:

1. Surprise was indicated by a fall-flat-rise-fal
curve.

2. Fear was denoted by a fall-rise-fall-rise and
fall type of frequency curve and a gradual decrease in
intensity.

3. Frustration was represented by a fall-rise-fal
type of frequency variation.

4. Jeal ousy was representedroughly by a rise-flat-
fall type of frequency curve and a rise-fall-flat-fall type

of intensity curve.
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5. Joy was denoted by a flat-fall-rise-fall type of
frequency curve and a flat-rise-fall type of intensity

curve.

6. Gief was indicated by a rise-fall-rise-fall type
of frequency pattern and a rise and gradual fall type of

intensity curve.

7. Anger was expressed by a rise-fall-rise-fall and

rise type of curve both for frequency as well as intensity.

8. Wirry was indicated by a rise-fall-rise-fall-rise
and fall type of frequency curve, with a rise-fall-flat and

fall type of intensity curve.

9. A neutral sentence resulted froma rise fall-rise
and fall type of frequency curve. There was an inconsi stent

gradual decrease in intensity with tine.

Intonation patterns in Hndi studied by Nataraja

(1981) gave the following results on analysis for enotions

expressed.
Enoti on Pattern seen
1. Anger - Md-lowmd
2. Joy - Hi gh-md-high-md
3. Jeal ousy - Md-Ilow
4. Neutral - Md-lowlow
5. Mercy - Md-lowmd
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and found the follow ng:

(1985) studied intonation patterns for

1. Joy - Hi gh-m d- hi gh-m d
2. Sarcasm - Md-Ilow
3. Disappoi nt nent - M d-high-1ow
The same study also anal yzed intonation patterns in
two other Indian |anguages - Gujarathi and Tam|. Analysis

gave the follow ng patterns:

Enot i on Pattern seen
expressed Guj ar at hi Tam |
1. Anger - Md-1 ow hi gh-1ow Md-lowmd
2. Joy - Md-lowmnmd-Iow H gh-m d-hi gh-md
3. Jeal ousy - Md-1ow M d- | ow
4. Neutr al - Md-lowmd M d- | ow | ow
5. Mercy - - Md-Iow Md-lowmd

Anot her study in Tam| (Nataraja, 1985) gave the

followi ng results:

1. Joy - H gh-m d-high-md
2. Sarcasm - Md-1ow md-Iow
3. Di sappoi nt nent - High-md-high

4. Fear - Hgh-md-lowmd
5. Surprise - Hi gh-m d- hi gh
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I ntonation patterns for vari ous enot i ons in
Mal ayal am were studied by Nataraja (1985). The study gave

the follow ng results:

1. Joy - Md-high-l1owmd
Sarcasm - Md-high-md
Di sappoi nt ment - Md-lowmd

Hi gh- ni d- hi gh

Sur pri se

2

3

4. Fear
5 Hi gh- m d- hi gh-m d
6. Statenent - Md-high-md

7. Anger - Md-lowmd

Even though data is Ilimted, there seem to be
definite enotive intonation patterns specific to each
| anguage. However, all these studies were conducted on
speakers with the native |anguage as material sanples.
Studies on the influence of native |anguage on production of
intonation patterns in a different |anguage are few, if any.
The present study ains at docunenting the effect, if any; of
native | anguage on production of sentences wth different
enotions in English. It also ainmed, along with studying of
the effect on production, at studying the effect of the
first |language on perception of sanples in English. This
woul d be especially relevant in the Indian context where
there exist at least 1654 separate |anguages; and also
because nost of the Indian urban popul ation conduct a |I|arge
part of their daily affairs in English. The information so

obtai ned woul d be useful in therapy also.
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VETHODOL OGY

The present study was ained at findi ng out
differences in the way individuals wth different first
| anguage produce and perceive speech in a foreign |anguage.
The specific paraneter of speech studied was the prosodic

feature intonation.

a. Production

In the production part of the study, It was
i nvestigated whether differences existed in the way people
with different first |anguages produced intonation patterns
in a foreign |l anguage. The foreign |anguage choosen was
English as it is one of the nost widely used ones in Indian
society. The study was <carried out Kkeeping in mnd the

enotive use of prosody.
Materi al s

A list of ten English sentences was prepared. Qut of
this, five sentences were finally chosen by a group of
subjects who had at |east ten years experience in speaking
English, based on the famliarity of the sentences. The
final five sentences were sinple, commonly used in every day

conversation. Care was also taken to see that each sentence
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could be spoken in a wde variety of contexts with different
intents and enotions. The sentences chosen were:

1. | amgoing hone tonorrow.

2. That is your house.

3. Today we have bread for breakfast
4. He is comng here.
5

Sit down here.

Next, seven different enotions were considered. They
were surprise, fear, joy, anger, disappointnent, sarcasmand
statenment. These were chosen because they were considered
commonly used ones and al so because it was easier for the
subjects to convey these enotions in speech. A list was then
made wth three enotions indicated against each sentence.
Thus a particular sentence <could be produced in three

different ways.

Each sentence and the enotion indicated against it
was witten on flash card. Thus a set of 15 flash cards was
prepared. They were as foll ows:

I amgoi ng hone tonorrow. Statenent
| am goi ng hone tonorrow. Joy
I am goi ng hone tonorrow. D sappoi nt nent

1

2

3

4. That is your house: Surprise

5. That is your house: D sappoi ntnent
6

That is your house: Statenent
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7. Today we have bread for breakfast: Joy
8. Today we have bread for breakfast: Anger
9. Today we have bread for breakfast: D sappointnent
10. He is comng here: Surprise
11. He is comng here: Fear
12. He is comng here: Statenent
13. Sit down here: Surprise
14. Sit down here: Anger

15. Sit down here: Sarcasm

They were random zed for the purpose of presentation

to the subjects.
Subj ect s

Si x subjects each from four Indian |anguages Hindi,
Kannada, Tam | and Mal ayalam were chosen for the study.
These | anguages were chosen because of availability of
subjects with these as their first |anguage. Each group of
subjects included 3 males and 3 females, thus nmaking a tota
of 24 subjects. Al these subjects had normal hearing and
had no speech and | anguage inpairnment. These subjects ranged
in age from17 to 24 years; and each had schooling in
English nedium Each had a mnimumof 5 years of experience

in speaki ng Engli sh.
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Procedur e

Each subject was seated confortably in a sound
treated room He was then given the set of 15 flash cards
with the random zed sentences with the enotions indicated on
them The subject was told to read the cards as many tines
as required for practice and to becone famliar wth the
list. If the subjects had any questions regarding the
sentences or enotions, they were explained to them first
using a description of the neaning and then wusing an
i magi nary situation. Each sentence/enotion was described to
all 24 subjects in exactly the sanme way, so as to elimnate
any bias. After the subject was thoroughly famliar with the
list, he was told to read out each sentence; expressing the

enotion indicated.

As the subject uttered the sentences, they were
recorded using a Meltrack CR-X90 <chrone precision audio
cassette and a Sony st er eodeck TCFX170 W th t he
uni directional mcrophone kept at a distance of 6 inches

from the speaker's nouth.

If a particular speaker felt that he hadn't spoken a
sentence conveying the required enotion, either by the
subject or by experinenter or both then the subject repeated

the sentence until it was satisfactory.
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In order to check whether the enotions conveyed were
the required ones or not, a perceptual test was carried out.
The subjects chosen for this part of the study were 8 speech
| anguage pat hol ogists; including 4 mles and 4 fenmales;
representing the four earlier nentioned Indian | anguages.
These subjects ranged in age from 18 to 23 years and all of
them had at |least 5 years experience in speaking English.
None of these subjects participated in the earlier study, or

had knowl edge about the purpose of the study.

The subjects were confortably seated in the speech
perception lab with the tape recorded sanples (recorded
earlier in the production study) anplified and given to each
subject wusing a stereodeck, anplifier and I ndi vi dua
headphones. A response sheet (given in appendiXx) was
provided to each subject and the following instructions

were given

"You wi || hear recorded sanples of sentences, spoken
by different individuals. Listen to each sentence and try to
identify the enotion expressed by the speaker. If you cannot
identify it on the first try; ask for a repetition. Look at
the list of enbtions given at the top of your response sheet
and choose the one which you feel the speaker has conveyed.
If you feel none of the enotions match, |eave the space
blank. If you do identify a particular enotion; indicate it

in the space provided.
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The subjects were given as nmany repetitions of the

sanpl e as they wanted to judge.

Responses given by these subjects were conpiled and
tabul ated. These responses were used to choose the set of
sentences which would be wused for anal ysi s | ater. A
particular sentence enotion conbination was chosen for
analysis only when six out of the eight listeners identified

the enotion correctly.

Anal ysi s

These shortlisted tape recor ded sanpl es wer e
digitized and stored on a conputer (HCOL Pentium using an
A-D converter and speech interface wunit. These were then
stored on conputer harddi sk and anal yzed under the FoAc off
line program under VAGHM. The sanpling rate used was
16,000 Hz, with a block duration of 30 nmsec and a block

shift of 10 nsec.

The FoAo off program uses LPC autocorrelation to
anal yse the speech waveform and the resulting display gives
the frequency and the intensity contours of the speech

si gnal

The F and intensity contours for each sentence were

t hus obtained; and the peaks and troughs in the curves were
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mar ked by noving the cursor. The frequency and intensity

that point were noted down.

o

The cursor was noved from left to right and the
frequency and intensity values at points A, B, C, D, E F,

1, 2, 3, 4, 5 and 6 were noted down.
Anal ysis of these curves involved the follow ng

- Noting the individual patterns of F and intensity

curves for each particular enotion.

- Each group of speakers (language specific) was
taken separately. In each of these groups; the curves for
different enotions were grouped separately. For exanple, all
the curves of sentences expressing fear in the H ndi
speakers were grouped together. Thus different patterns of
curves produced were tabulated. Eg. Rise-fall-rise, rise-

flat-fall-flat-rise, etc. The nunber of subjects producing
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each pattern was al so observed. It was al so observed whet her
there was any one kind of pattern prevalent for a particular

enoti on conveyed by speakers of the sane |anguage.

This was done for all enotions, for all the subjects

in all four |anguages.

The different patterns obtained for di fferent
enotions was tabulated across all four |anguages in the

fol | ow ng.

Patt er ns observed
Enoti on
H ndi Mal ayal am Tam | Kannada

Fear

Sar casm

Sur pri se

St at enment

Joy

Di sappoi nt nent

Anger

It was then observed whether there was any overlap
across |languages, i.e. whether simlar patterns wer e
obtained in the four |anguages for the sanme enotions; or
were individual patterns obtained for each specific enotion

in a specific language. It was also observed whether
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patterns found in the production in the native |anguage and
productions in English were simlar or different. This was
done by conparing the patterns obtained from the present
study to studies (Manjula, 1979; Nandini, 1985; Nataraja,
1981, 1985; Srivatsav, 1985) on patterns in each of these

four | anguages.

For each fundanental frequency curve, the range of
frequency was cal culated by subtracting the |owest frequency
fromthe highest frequency. The average range of fundanenta
frequency for a particular enotion, produced by speakers of
a particular |anguage, was cal culated by dividing the sum of
the individual ranges by the nunber of sentences. These

ranges were then tabul ated.

Anal ysis of the perception part of the experinent

i nvol ved the follow ng.

The subjects identification responses were conpiled
and it was observed whether these were common patterns
within the sane | anguage group for a particular enotion. For
exanple, all the sentences expressing fear (taken from
utterances of all the 24 speakers) were collected and the
different patterns for fear were taken in groups. This
distribution was studied across subjects from different

| anguages. It was studied whether subj ect s speaki ng
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di fferent |anguages perceived all of these patterns as fear;
or they perceived only particular patterns as fear. This
anal ysis was done for all enotions across subjects speaking

each | anguage.

It was al so studi ed whether subjects could identify
an enotion better when the speaker and the subject had the
sane first Ilanguage; or did wuniversality exi sted in
perception across the speaker's first |anguage. For exanple,
can a H ndi speaker perceive enotions nore correctly when
they are produced by a H ndi speaker rather than a Tam!l

speaker.

These patterns were analysed and then concl usions

wer e dr awn.
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RESULTS AND DI SCUSSI ON

This study ainmed at finding out any differences in
the way individuals with different first [|anguages (Hi ndi
Kannada, Mal ayalam and Tanmi|) perceived and produced the
suprasegnental feature, intonation, using a second |anguage,
English. This study was carried out with the enotive use of

i ntonati on.

The results obtained were as follows:
- There was no single pattern observed for a
particul ar enotion. The sanme enotion could be conveyed using

different intonation patterns.

- Different patterns of intonation were wused to
express a particular enotion by speakers of the sane

| anguage.

- The general patterns of frequency and intensity
used to convey various enotions in these |anguages (as
concluded by previously cited studies by Manjula, 1979;
Nandi ni, 1985; Nataraja, 1981, 1985; Srivatsav, C P., 1985)
tended to be reflected in the English productions of each

first |anguage speaker.

Each enotion was analyzed for t he range of
fundanental frequency. The average range for speakers in

each | anguage was cal culated (Table 1).



Fi rst Range in Hz for different enotions

| anguage _ _
St at enent Joy D sapp- Fear Sarcasm Surprise Anger
oi nt ment
H ndi 283.3 293.9 210.8 365.02 45.3 368.9 205. 6
Mal ayal am  273. 13 385.7 381.7 322.2 322.4 299. 62 317.5
Kannada 230. 3 259.0 239. 46 290.7 197.6 310.0 185. 4
Tam | 289. 2 288. 16 250. 2 268.5 176.8 337. 7 172.1

Tabl e 1: Average range of fundanental frequency across enotions in speakers
with different first |anguages
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speaker (250.2 Hz and 239.5 Hz respectively), 210.8 Hz being

the | owest range; produced by H ndi speakers.

For fear, H ndi speakers produced the |argest range
of Fo (365.02 Hz), wth Milayalam Kannada and Taml
speakers following (with 322.2 Hz, 290.7 Hz and 268.5 Hz

respectively).

For sarcasm Ml ayal am speakers showed the |argest
range of Fo (322.4 Hz) and were followed by Kannada
(197.6 Hz) and Tam | speakers (176.8 Hz) with H ndi speakers

showi ng the | east range (45.3 Hz).

For surprise, Hndi speakers showed the |argest
range of Fo (368.9 Hz), with Tam |, Kannada and Malayal am
speakers following with ranges of 337.7 Hz, 310 Hz and
299.62 Hz respectively.

For anger, Malayalam speakers showed the maxi num
range of Fo (317.5 Hz), followed by Hi ndi, Kannada and Tam |
speakers (205.6 Hz, 185.4 Hz and 172.1 Hz respectively).

The patterns used to denote various enotions in each

| anguage were al so studi ed.

Fifteen sentences spoken by Kannada speakers were
correctly identified as statenments by subjects in the

perceptual experinment. The frequency and intensity of these
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fifteen statenents were analyzed. Three sentences showed a
rise-fall-flat pattern, two showed a fall-flat pattern,

while two showed a flat-rise-fall-flat pattern and two

showed a gradual fall pattern for frequency. The ot her
patterns seen were i) fall-rise-fall, ii) fall-flat-rise-
fall, and iii) flat-rise-fall-flat rise. Al the intensity
curves showed a rise-fall-rise-flat gradual fall pattern

(Figure 1.1a, b).
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Fig. 1.1a: Typical Fo curve for statenents produced by Kannada

speakers
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Fig. 1.1b: Typical intensity curve for statenents produced
by Kannada speakers

Thus, a rise-fall-flat pattern of Fo was used by

majority of Kannada speakers to produce a statenent. The
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Kannada speakers produced a statenent wusing a rise-fall-
rise-fall-gradual fall intensity pattern. Studies by Mnjula
(1979), Nandini (1985) and Nataraja (1981) have found that
Kannada speakers speaking in Kannada use rise-gradual fall,
gradual fall and high-md-low type of frequency patterns to
produce statenents. As these patterns were seen in the
present study al so, it can be concluded that Kannada
speakers use simlar patterns of frequency for statenments in

their nother tongue and in English.

Seven sentences in which Kannada speakers expressed
joy were analyzed. Five showed a flat, gradually falling
pattern; and two showed a gradual rise-gradual fall pattern
for frequency the intensity curves showed a rise-fall-rise-

fall pattern (Figure 1.2a,b).
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Fig. 1.2a: Typical Fo curve for joy expressed by Kannada

speakers
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Fig. 1.2b: Typical intensity curve for joy expressed by
Kannada speakers

Thus it was concluded that a mgjority of Kannada
speakers used a flat gradually falling pattern of frequency

and a rise-fall-rise-fall pattern of intensity to express

j oy.

Studies by Manjula (1979) and Nataraja (1981, 1985)
showed that Kannada speakers use frequency patterns of rise-
fall, gradual fall and high-md-low for expressing joy in
Kannada. Thus it can be concluded that patterns wused by
Kannada speakers to express joy in Kannada are seen when

they speak in English.

Ni ne sentences which Kannada speakers used to
express di sappoi ntment were analyzed. Qut of these three
sentences showed a flat pattern, while two showed a gradual
fall in frequency. The other patterns observed were i) flat-
fall-rise-fall-flat, ii) flat-fall-rise-flat,iii) fall-flat-
rise-flat-rise-fall and iv) fall-rise-fall-flat. O the nine
intensity curves, four showed a flat-fall-rise-flat pattern

and five showed flat pattern for intensity (Figure 1.3a,b).




Lipe .
2¢
o 108 109-& n
S S “_—h""”"'--nl o A 0o oo o, 9 (\ _ e CI’ 2 T

Fig. 1.3a: Typical Fo curve for disappointnent expressed by
Kannada speakers
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Fig. 1.3b: Typical intensity curve for di sappoi nt nent

expressed by Kannada speakers

Thus it can be concluded that the majority of the
subjects studied showed a flat fundanental frequency pattern

and a flat-fall-rise-flat intensity pattern for

di sappoi nt nent .

Nataraja (1985) found that Kannada speakers speaking
in Kannada used a high-md-high-md pattern of frequency to
express disappointnent. As this pattern was found in the

present study, it can be concluded that Kannada speakers use
simlar frequency patterns to express disappointnment in

their nother tongue and in English.
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of the five frequency curves which were used by

of frequency. Al

showed a flat pattern wth
whil e one showed a rise-fall pattern
the intensity curves showed a gradual fall

pattern (Figure 1.4a,

b) .

1.4a: Typical F curve for fear expressed by

speakers

Fig.

Kannada
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Fig. 1.4b: Typical intensity curve for fear expressed by
Kannada speakers
Therefore it was concluded that majority of the
Kannada speakers used flat-fall type of intonation pattern
to express the enption, fear. Kannada speakers used a
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Nataraja (1985) found that Kannada speakers used
m d-1ow frequency pattern to express sarcasm while speaking
in Kannada. As this pattern is simlar to the one observed
in the present study, it can be concluded that Kannada
speakers use simlar frequency patterns to express sarcasm
whil e speaking in their nother tongue and in English.

Qut of the ten sentences in which Kannada speakers
expressed surprise, five showed a gradual |y falling
frequency curve, while four showed a gradually rising curve.
One of the sentences showed a steeply falling pattern. Al

the ten sentences showed a rise-fall-gradual fall type of

intensity pattern (Figure 1.6a,b).
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Fig. 1.6a: Typical Fo curve for surprise expressed by

Kannada speakers
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Fig. 1.6b: Typical intensity curve for surprise expressed by
Kannada speakers
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Fig. 1.7b: Typical intensity curve for anger expressed by
Kannada speakers

It was concluded that majority of Kannada speakers
used a fall-rise-fall pattern of frequency and a rise-fall-
rise-fall-rise-fall pattern of intensity to express anger.
According to studies by Manjula (1979), Nataraja (1981) and
Nandini (1985), Kannada speakers speaking in Kannada used
rise-fall, flat-rise, gradual fall, gradual rise, flat-rise,
sustain fall, md-high-low and rise-slight fall patterns to
express anger. It was thus concluded that patterns wused to

express anger in Kannada were seen in English also.

To conclude, there were simlarities bet ween
frequency patterns used by speakers with Kannada as their
not her tongue to express various enotions in Kannada and
English. Hence it can be said that the nother tongue of
Kannada speakers influences their productions in English
Intensity patterns do not seem to be a factor for

identification of enptions in Kannada.
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Fifteen statenents produced by H ndi speakers were
identified as statements in the perceptual task. These were
anal yzed for frequency and intensity. Four of the sentences
showed a flat pattern, six showed a flat-fall pattern. The
other frequency patterns observed were i) flat-rise,
ii) rise-flat-rise, iii) flat-fall-rise-fall, iv) flat-fall-
rise and v) flat-fall-rise-fall-rise; each shown by one
sentence. Al the intensity curves showed a rise-gradua
fall pattern (Figure 2.1a,b).
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Fig. 2.1b: Typical intensity curve for statenents produced

by H ndi speakers
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Thus it was concluded that mpjority of the Hindi
speakers used a flat-fall pattern of frequency and a siX
gradual fall pattern of intensity to produce a statenent in
English. Studies by Nataraja (1981) and Srivatsav (1985)
found that H ndi speakers used md-low, rise-fall-rise and
fall type of frequency patterns to produce statenents in
Hindi. As these patterns are simlar to those seen in the
present study, it was concluded that H ndi speakers use
simlar patterns of frequency to produce statenents in H ndi

and in a second |anguage, English

Ni ne sentences produced by Hi ndi speakers were
identified as expressing joy in the perceptual experinent.
These sentences were analyzed for frequency and intensity.
Three of them showed a flat-fall pattern of frequency. The
other patterns seen were i) fall-rise-flat-gradual rise,
i1) rise-fall-flat-fall, iii) rise-fall-flat-fall, iv) rise-
fall-rise-fall, v) rise-fall-rise, vi) rise-fall-flat-fall-
rise and vii) flat; each shown by one sentence. Five of the
intensity curves showed a rise-fall-rise-fall pattern and
four showed a flat-gradual fall pattern. Figure 2.2a and
2.2b give typical frequency and intensity curves for a

sentence spoken by a Hi ndi speaker, expressing joy.
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Fig. 2.2a: Typical Fo curve for joy expressed by Hindi
speakers
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Fig. 2.2b: Typical intensity curve for joy expressed by
H ndi speakers

It was concluded that majority of H ndi speakers
used a flat-fall pattern of frequency and a rise-fal
pattern of intensity while producing a sentence to express
joy. Studies by Nataraja (1981, 1985) and Srivatsav (1985)
showed that H ndi speakers speaking H ndi used high-md-
high-md and flat-fall-rise-fall patterns of frequency to
express joy. As these patterns were not seen in the present
study, it was concluded that H ndi speakers wuse different
frequency patterns to express joy in their nother tongue and

a second | anguage, i.e. English
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Ten sentences in which H ndi speakers expressed
di sappoi ntment were analyzed for frequency and intensity.
Three of these sentences showed a flat pattern of frequency.

The other patterns; each shown by one sentence, were

i) fall-rise-flat-fall-rise-fall, (i) flat-rise-fall,
iii) fall, iv) rise-fall, v) fall-rise-fall, vi) flat-fall-
flat and vii) fall-rise-flat-rise-fall. Six of the intensity

curves showed a rise-fall pattern and four showed a rise-
flat-fall pattern. Figure 2.3a and 2.3b give typi ca
patterns of frequency and intensity for sentences produced

by H ndi speakers to express di sappoi ntnent.

i1

Fig. 2.3a: Typical Fo curve for disappointnent expressed by
H ndi speakers

S

2303

Fig. 2.3b: TYbiéal intensity curve for di sappoi nt nent
expressed by Hindi speakers
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It was concluded that a flat curve of frequency and
a rise-fall pattern of intensity was wused by majority of
H ndi speakers to express disappointnment in Engl i sh
Nataraja (1985) found that H ndi speakers used m d-high-I|ow
patterns of frequency to express disappointnent whi |l e
speaking in Hndi. As this pattern is not seen in the
present study, it was concluded that Hndi speakers use
different frequency patterns to express disappointnment while

speaking in H ndi

and in a second |anguage English.

F

ve sentences in

whi ch

H ndi  speakers expressed

Two of these

fear were anal yzed for

frequency and intensity.

showed a rise-flat

frequency;

whil e one showed a

Four

of the intensity curves

pattern and one showed a flat-fal

and two showed a rise-fall ©pattern of
fall-rise-fall-rise pattern.

showed a rise-fall-rise-flat

pattern. Typical patterns

for sentences expressing fear are shown in Figures 2.4a and
2. 4b.
N R 200 et
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#ig. 2.4a: Typical Fo curve for fear expressed by Hindi

speakers




gode
frnd
Ao
R

~ 361l

21-4 It g -,

& "'-__._‘.-L"_-z_‘ S I

Fig. 2.4b: Typical intensity curve for fear expressed by
H ndi speakers

It was concluded that a rise-flat or rise-fal
pattern of frequency and a rise-fall-rise-flat pattern of
intensity was used by a mgjority of Hndi speakers to
express fear while speaking English. Srivatsav (1985) found
that H ndi speakers speaking H ndi used frequency patterns
of fall-rise or fall to express fear. As these patterns were
found in the present study also, it was concluded that H ndi
speakers use simlar frequency patterns to express fear in
their nother tongue and Engli sh.

One sentence spoken by H ndi speakers was identified
as expressing sarcasmin the perceptual experinent. This
sentence was analyzed and it showed a flat-fall-rise-fal
for frequency and a rise-fall-rise-flat-fall-flat-fal
pattern of intensity. Figure 2.5a and 2.5b give t he
frequency and ﬁn

tensity curve for this sentence.
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Fig. 2.5a: Typical Fo curve for sarcasm expressed by Hi ndi
speakers
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Fig. 2.5b: Typical intensity curve for sarcasm expressed by

H ndi speakers

Nataraja (1985) found that Hi ndi speakers expressing
sarcasm used a nmd-low pattern for frequency, while speaking
in Hndi. As this pattern is not seen in the present study,
it can be concluded that H ndi speakers wuse different
frequency patterns to express sarcasmin their nother tongue

and in a second | anguage Engli sh.

El even sentences in which Hindi speakers expressed
surprise were analyzed for frequency and intensity patterns.
Two of these showed a gradually rising pattern while two
others showed a rise-fall-rise pattern of frequency. The
ot her frequency patterns, each shown by one sentence, were
i) flat-gradual rise; ii) rise-fall-rise-fall, iii) gradua
fall-rise, iv) rise-flat, v) fall-rise-fall, vi) rise-fall-
flat, wvii) flat-rise-fall-gradual rise. Eight of t he
sentences showed a gradually falling pattern of intensity,

while three showed a rise-fall-rise-gradual fall pattern.
(Figure 2.6a and 2.6b).
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Fig. 2.6b: Typical intensity curve for surprise expressed by
H ndi speakers
It was concluded that mpjority of H ndi speakers
used a gradually rising or rise-fall-rise pattern of
frequency and a gradually falling pattern of intensity to
express surprise. Srivatsav (1985) found that H ndi speakers
used a fall-flat-rise-fall pattern of frequency to express
surprise in Hndi. As these patterns were not found in the
present study, it was concluded that Hindi speakers use
different frequency patterns to express surprise while

and Engli sh.
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Ni ne sentences produced by Hindi speakers were
identified as expressing anger in the perceptual task. The
frequency and intensity patterns of these sentences were
anal yzed. Five of the sentences showed gradually falling
patterns; and the other patterns seen were; i) flat-fall-
rise, ii) flat-fall, iii) flat-rise-fall, iv) flat-gradua
ri se; each shown by one sentence. Five of the intensity

curves showed a rise-fal

pattern and three showed a gradual

fall pattern. Figure 2.7a and 2.7b show typical frequency
and intensity patterns for anger expressed by a Hndi
speaker .
ting BASH Hz
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Fig. 2.7a: Typical Fo curve for anger expressed by Hindi
speakers
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Fig. 2.7b: Typical intensity curve for anger expressed by

Hi ndi

speakers
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It was concluded that majority of Hndi speakers
expressed anger using a gradually falling pattern of
frequency and a rise -fall pattern of intensity. Nataraja
(1981) and Srivatsav (1985) found that Hi ndi speakers used
rise-fall-rise, rise-fall and rise frequency patterns to
express anger while speaking in Hindi. As these patterns
were not seen in the present study, it was concluded that
H ndi speakers use different frequency patterns to express
anger while speaking in their nother tongue and second

| anguage Engl i sh.

To conclude, the frequency patterns wused by H ndi
speakers to express enotions seemto be different (except
for statenents and fear) when they speak in their nother
tongue Hindi and in English. Thus it can be concluded that
the nother tongue has only Ilimted influence on t he
productions of H ndi speakers in a second |anguage, i.e.
English. Intensity patterns do not seem to be a factor

critical to identification of enptions in Hindi.

Fourteen sentences produced by Malayalam speakers
were identified as statenents in the perceptual task. These
were anal yzed for frequency and intensity. Four of these
showed a flat pattern of frequency, while two showed a
gradual fall-rise-flat-fall pattern; and two showed a flat-

fall-flat pattern. The other frequency patterns observed
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each in one sentence, were i) rise-fall-flat, ii) fall-rise,
iii) gradual fall, iv) fall-rise-fall, V) flat-rise,
vi) flat-rise-fall. Five of the intensity curves showed a
flat-gradually falling pattern, while nine showed a rise-
fall-rise-flat-fall-rise-fall pattern. Typical frequency and
intensity curves for statements produced by Mal ayal am
speakers are given in Figure 3.1a and 3. 1b.
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Fig. 3.1a: Typical Fo curve for statements produced by
Mal ayal am speakers
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Fig. 3.1b: Typical intensity curve for statenments produced

by Ml ayal am speakers
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It was concluded that majority of Ml ayal am speakers
used a flat pattern of frequency and a flat gradually
falling pattern of intensity to produce statenents in
English. Nataraja (1985) found that Ml ayal am speakers used
hi gh-m d- hi gh patterns of frequency to produce statenments in
Mal ayal am As simlar patterns were observed in the present
study, it can be concluded that Ml ayalam speakers use
simlar patterns to produce statenents in Malayalamand in a
second | anguage Engli sh.

Ei ght sentences in which Ml ayal am speakers expressed
joy were analyzed. No common pattern was f ound for
frequency. The various patterns found were i) rise-fall
ii) flat, iii) fall-rise-fall, iv) fall-rise-flat-fall
V) rise-fall-flat-rise, Vi) flat-rise-fall-flat-rise,
vii) rise-fall-flat and viii) fall-flat-fall-rise-flat-rise-
fall. The intensity curves showed a rise-gradual fall
pattern. Typical frequency and intensity patterns for joy
produced by Mal ayal am speakers are shown in Figure 3. 2a

and 3. 2b.
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Fig. 3.2a: Typical Fo curve for joy expressed by Mlayal am
speakers
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Fig- 3.2b: Typical intensity curve for joy expressed by
Mal ayal am speakers

It was concluded that Malayalam speakers used
different of frequency patterns; and a rise-fall intensity
pattern to express joy in English. Nataraja (1985) found
that Mal ayal am speakers expressing joy used frequency
patterns of md-high-lowmd while speaking in Ml ayalam As
simlar patterns were observed in the present study, it can
be concluded that Ml ayal am speakers use simlar frequency
patterns to express joy in Ml ayal am and Engli sh.

Seven sentences spoken by Ml ayal am speakers were

identified as expressing disappointment in the perceptua

task and these were analyzed. Two of these showed a flat-

rise-fall-flat frequency pattern and t wo showed a
fall-flat-rise-flat-rise pattern. The ot her frequency
patterns seen were i) flat-rise-fall-rise-fall, ii) fall-
rise-flat, iii) flat-rise-fall-flat. Four of the intensity

curves showed a rise-fall pattern and the other three showed
a rise-flat-fall pattern. Typical frequency and intensity
curves used by Ml ayal am speakers to express di sappoi nt nment

are given in Figure 3.3a and 3.3b.
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3.3b: Typical intensity curve for

expressed by Ml ayal am speakers

di sappoi nt nent

It was concluded that majority of Ml ayal am speakers

used flat-rise-fall-flat and fall-flat-rise-flat-rise

patterns of frequency and a rise-fall pattern of intensity

to express disappointnment. Nataraja (1985) found t hat

Mal ayal am speakers used md-lowmd frequency patterns to

express disappointnment while speaking in Milayalam As

simlar patterns were found in the present study, it can be

concl uded that Ml ayal am speakers use simlar patterns

express di sappoi ntnent in Ml ayal am and Engli sh.
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Four sentences in which Ml ayal am speakers expressed
fear were analyzed. The sentences showed varying frequency
patterns. These were i) rise-fall-rise, ii) rise-fall-rise-
flat, iii) rise-fall-rise-fall, iv) fall-flat-rise. The
intensity curves showed a gradual rise-gradual fall pattern.
Figure 3.4a and 3.4b give the frequency and intensity
patterns used by Ml ayalam speakers to express fear in
Engl i sh.

Limg 5 HZ
326-5
0 2718
186+ 197-5
Fig. 3.4a: Typical Fo curve for fear expressed by Ml ayal am

sneakers

+imm 5 0F
L2 £ 5“-:,,-'5.3
3 I-6 .::.:‘ =
R e il ' 2147
33' 4 2z O __.; .".__ i,
20-3€ ; 2481 55 39
Fig. 3.4b: Typical intensity curve for fear expressed by

Mal ayal am speakers
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It was concluded that Malayalam speakers used
different frequency patterns and a gradual rise-gradual fal
pattern of intensity to express fear. Nataraja (1985) found
that Mal ayal am speakers wused high-md-high patterns to
express fear while speaking in Mlayalam As simlar
patterns were found in the present study,it can be concl uded
t hat Mal ayal am speakers used simlar patterns to express
fear in Ml ayal am and Engli sh.

One sentence spoken by WMl ayal am speakers was
identified as expressing sarcasm in the perceptual task.
This sentence was analyzed and showed a fall-rise-fal
frequency pattern and a rise-flat-fall pattern of intensity.
Figure 3.5a and 3.5b give the frequency and intensity

pattern of this sentence.

=3 3
¥ i T = EREN P
g:: i 2% 13 e PR RS

i

294-1

Fig. 3.5a: Typical Fo curve for sarcasm expressed by Ml ayal am
speakers

z >

Fig. 3.5b: Typical intensity curve for sarcasm expressed by
Mal ayal am speakers
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Nataraja (1985) found that Ml ayal am speakers used a
m d-high-md pattern of frequency to express sarcasm while
talking in Malayalam As this pattern was not found in the
present study, it can be concluded that Ml ayal am speakers
may use different frequency patterns to express sarcasm in

Mal ayal am and Engl i sh.

Seven sentences in whi ch Mal ayal am  speakers
expressed surprise were analyzed. Two of them showed a
gradual rise pattern of frequency. The other frequency
patterns, each shown by one sentence were i) fall-rise-fall
ii) rise-fall-flat, iii) rise-fall, iv) rise-fall-rise,
v) fall-flat-rise-fall. Five of the intensity curves showed
arise-flat-fall pattern and two showed a rise-fall pattern
The typical patterns of frequency and intensity for surprise

are shown in Figure 3.6a and 3.6b

L 211
335-3

i 224-7

25k-4
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i: 177-3
131- 1

Fig. 3.6a: Typical Fo curve for surprise expressed by
Mal ayal am speakers
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Fig. 3.6b: Typical intensity curve for surprise expressed by
Mal ayal am speakers

It was concluded that a mgjority of Malayal am
speakers use a gradual rise pattern of frequency while
expressing surprise; though other patterns were also seen.
Majority of Mal ayal am speakers expressed surprise using a
rise-flat-fall pattern of intensity. Nataraja (1985) found
t hat Mal ayal am speakers used high-m d-high-md patterns of
frequency to express surprise while speaking 1in Malayal am
As simlar patterns were seen in the present study, it can
be concluded that Mal ayal am speakers use simlar patterns to

express surprise in Mlayalam and English.

Ni ne sentences in which Ml ayal am speakers expressed
anger were analyzed. Four of themshowed a flat-rise-fall-
flat pattern of frequency and two showed a flat-rise-fall
pattern. The other frequency patterns observed were i) fall-
rise, ii) gradual fall and iii) flat-rise. The intensity
curves showed rise-fall pattern. Typical frequency and
intensity patterns for anger are shown in Figure 3.7a

and 3. 7b.
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Fig. 3.7a: Typical Fo curve for anger expressed by Ml ayal am
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Fig. 3.7b: Typical intensity curve for anger expressed by
Mal ayal am speakers
It was concluded that a mgjority of WMalayal am
speakers expressed anger using a flat-rise-fall-flat pattern
of frequency and a rise-fall pattern of intensity. Nataraja
(1985) found that Malayalam speakers wused a md-lowmd
patterns of frequency to express anger while speaking in
Mal ayalam As simlar patterns were observed in the present

Mal ayal am speakers used simlar

in a second

are simlarities

w th

Mal ayal am
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Fig. 4.1b: Typical intensity curve for statenents produced
by Tam | speakers

It was concluded that majority of Tam | speakers
used a flat-gradually falling patterns of frequency and
intensity to produce statements in English. Nataraja (1981)
found that Tam | speakers used a md-lowmd pattern of
frequency while producing statenents in Taml. As simlar
patterns were seen in the present study, it can be concl uded
that Tam | speakers use simlar patterns for statements in

their nother tongue and in English.

Ten sentences in which Tam | speakers expressed joy

were anal yzed. Several patterns were seen for frequency.

These were i) rise-fall-rise-flat, ii) flat-fall-rise,
iii) fall-rise-fall, iv) flat-rise-fall-flat and v) rise-
fall; each seen in tw sentences. The intensity curves

showed a rise-fall-rise pattern. Figure 4.2a and 4.2b show

the typical frequency and intensity patterns for joy.
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Ten sentences spoken by Tam | speakers wer e
identified as expressing disappointnent in the perceptua
task and these were analyzed. Four of them showed a fall-
rise-flat pattern of frequency, three showed a flat-rise-
flat pattern and three showed fall-flat-rise pattern. Ei ght
of the intensity curves showed a rise-fall pattern, and
two showed a rise-flat-fall pattern. Figure 4.3a and 4.3b
give the typical frequency and intensity patterns for

di sappoi nt nent .

3614 3418

et 127

4.3a: Typical Fo curve for disappointnent expressed by
Tam | speakers

b Ll 44-33 435

242 : 24:32¢]

Fig. 4.3b: Typical intensity curve for di sappoi nt nent
expressed by Tam | speakers
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It was concluded that the majority of Tam | speakers
used a fall-rise-flat pattern of frequency and a rise-fal
pattern of intensity to express disappointnent. Intensity
does not seemto reflect any variation with enotion in these
speakers. Nataraja (1985) found that Tam | speakers speaking
in Taml wused a high-md-high pattern of frequency to
express di sappointnment. As simlar patterns were found in
the present study, it can be concluded that Tam | speakers
use simlar frequency patterns to express disappointnment in

Tam | and Engli sh.

Three sentences spoken by the Tam | speakers were
identified as expressing fear in the perceptual task. These
were anal ysed. The three patterns of frequency obtained were
i) flat, i1i) fall-rise-fall-flat-rise and iii) fall-rise-
flat-fall-rise. Two of the intensity curves showed a rise-
fall-rise-flat-fall pattern while one showed a rise-flat-
fall-flat pattern. Figure 4.4a and 4.4b show the typical

frequency and intensity patterns for fear.

231-1 - XA 2289

Fig. 4.4a: Typical Fo curve for fear expressed by Tam!l
speakers
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Fig. 4.4b: Typical intensity curve for tear expressed by
Tam | speakers

It was concl uded that Tam |
of frequency patterns to express fear. A nmgjority
speakers used a rise-fall-rise-flat-fall
whi l e producing a sentence expressing fear.

found that Tam |

speakers used a

intensity

Nat ar aj a

variety

Tam |

pattern

(1985)

speakers used a high-md-lowmd pattern to

express fear while speaking in Taml. As simlar patterns
were seen in the present study, it can be concluded that
Tam | speakers use simlar patterns to express fear in their
not her tongue and in a second | anguage Engli sh.

Two sentences produced by Tam | speakers wer e
identified as expressing sarcasm in the perceptual analysis.
These sentences were analyzed for frequency and intensity.
One of them showed a flat pattern of frequency; while the
other showed a flat-fall-rise-fall pattern. The intensity
curves showed rise-flat-fall and rise-fall-rise-fal
patterns. Figure 4.5a and 4.5b show the typical frequency

and intensity patterns for sarcasm
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Fig. 4.5a: Typical Fo curve for sarcasm expressed by Taml
speakers
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Fig. 4.5b: Typical intensity curve for sarcasm expressed by
Tam | speakers

It was concluded that Tam | speakers use different
patterns of F and intensity to express sarcasm No specific
pattern could be identified. Nataraja (1985) found that
Tam | speakers wused md-lowmd-low patterns to express
sarcasmwhil e speaking in Tam|l. As simlar patterns were
seen in the present study, it can be concluded that Taml
speakers use simlar patterns to express sarcasm while

speaking in Tam | and Engli sh.
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Seven sentences

produced by Tam | speakers were
identified as expressing surprise in the perceptual task.
Two of these sentences showed a rise-fall pattern of
frequency. The other patterns, each observed in one sentence
were i) flat-fall-flat-rise, ii) fall-rise, iii) rise-flat-
rise-flat, iv) fall-rise-fall, v) rise-fall. Five of the
intensity curves showed a rise-fall-rise-flat pattern; while
two showed a rise-flat-fall pattern. Typical frequency and
intensity patterns for surprise are shown in Figure 4. 6a
and 4. 6b.
285-( 3?*'*
_23%% o . :
|156-9
4.6a: Typical Fo curve for surprise expressed by
Tam | speakers

Fig. 4.6b: Typical curve for

Tam |

intensity
speakers

surprise expressed by
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It was concluded that Tam | speakers use a variety
of frequency patterns to express surprise. A mgjority of
Tam | speakers expressed surprise wusing a rise-fall-rise-
flat pattern of intensity. Nataraja (1985) found that Tam/l
speakers used a high-md-high frequency pattern to express
surprise while speaking in Tam|l. As simlar patterns were
observed in the present study, it was concluded that Tam!|
speakers use simlar patterns to express surprise while
speaking in their nother tongue and in a second |[|anguage
Engl i sh.

Ten sentences produced by Tam | speakers wer e
identified as expressing anger in the perceptual analysis.
These sentences were analyzed for frequency and intensity.

Seven of them showed a gradually falling frequency pattern.

The other three patterns observed were i) rise-fall,
ii) fall-rise-fall and iii) flat-rise-fall. Al | t he
intensity curves showed a rise-fall type of pattern.

Figure 4.7a and 4.7b show typical frequency and intensity

for anger.

105-9
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4.7b: Typical intensity curve for anger expressed by
Tam | speakers

It was concluded that majority of Tam | speakers
expressed anger using a gradually falling frequency pattern
and a rise-fall type of intensity pattern. Nataraja (1981)
found that speakers with Tam | as their nother tongue used a
md-lowmd pattern of frequency to express anger while
speaking Tam|l. As this pattern was seen in the present
study, it was concluded that Tam | speakers wuse simlar
frequency patterns to express anger while speaking in their

not her tongue and in English.

To conclude, frequency patterns used by Tam |
speakers to express enotions in Tam| are simlar to those
they use in English. Intensity patterns do not seemto be a

determining factor for identification of enotion in Tam|.

To conclude, individual patterns do exist in each of
the four |anguages. These are described in Table 2. However,
the great degree of overlap between these patterns nakes

it difficult to draw strict lines and conclude that a




Kannada

H ndi

Mal ayal am

Tami |

St at ement

Frequency patterns:
Rise-fall-flat, fall-flat,
flat-rise-fall-flat, gradual
fall, fall-rise-fall, fall-
flat-rise-fall, flat-rise-fall,
flal-rise

Intensity patterns:

Rise-fall-rise-flat-gradual
fall

Joy
Frequency patterns:
Flat, gradual

falling, gradual rise-
gradual -fall

Intensity patterns:

Rise-fall-rise-fall

Di sappoi nt ment

Frequency patterns:

Flat, gradual fall, flat-
fall-rise-fall-flat, flat-
rise-flat, fall-flat-rise-
flat-rise-fall, fall-rise-
fall-flat

Intensity patterns:

Flat-fall-rise-flat, flat

Frequency patterns:

flat, flat-fall, flat-rise
rise-flat-rise, flat-fall-
rise-fall, flat-
fall-rise and flat-fall,
rise-fall-rise

Intensity patterns:
rise-gradual fall

Frequency patterns:

flat-fall, fall-rise-flat
gradual -rise, rise-fall-flat-
fall, rise-fall-rise-fall,
rise-fall-rise, rise-fall-
flat-fall-rise, flat

Intensity patterns:

rise-fall-rise-fall, flat-
gradual fall

Frequency patterns:

flat-fall-rise-fall, flat-fall-

rise-fall, flat-rise-fall,

fall-rise-fall, fall, rise-
fall, flat-fall-flat, fall-
rise-flat-rise-fall

Intensity patterns

rise-fall, rise-flat-fall

Frequency patterns:

flat, gradual fall-rise-flat-fall,
flat-fall-flat,rise-fall-flat, flat-
rise, gradual fall, fall-rise-fall,
flat-rise, flat-rise-fall

Intensity patterns:

flat-gradually falling, rise-fall-rise-flat-

fall-rise-fall

Frequency patterns:

rise-fall, flat, fall-rise-fall, fall-rise-

flat-fall, rise-fall-flat-rise, flat-rise-
fall-fiat-rise, rise-fall-flat, fall-flat-
fall-rise-flat-rise-fall

Intensity patterns:

rise-fall

Frequency patterns:

flat-rise-fall-flat, fall-flat-rise-flat-
rise, flat-rise-fall-rise-fall, fall-rise-
flat, flat-rise-fall-flat

Intensity patterns:

rise-fall, rise-flat-fall

Frequency patterns:

flat-gradual fall, rise-fall-flat, flat-rise,

fall, flat-fall-rise, rise-flat-fall, fall-rise-flat,

flat-rise-fall-flat

Intensity patterns:
flat-gradually falling

Frequency patterns:

rise-fall-rise-flat, flat-fall-rise, fall-rise-fall,

flat-rise-fall-flat, rise-fall

Intensity patterns:

rise-fall-rise

Freguency patterns:

fall-rise-flat, fall-rise-flat, flat-rise-flat,

fali-flat-rise

Intensity patterns;

rise-fall, rise-flat-fall



Kannada

H ndi

Mal ayal am

Tan |

Fear
Frequency pattens

Flat gradually falling,
rise-fall

Intensity patterns:
Gradual fall
Sarcasm

Frequency pattern

Gadual fall

Intensity pattern

rise-fall-rise-fall

Surpri se

Frequency pattern

Gadual fall, gradual rise,

steep fall

Intensity pattern

R se-fall-gradual fall

Frequency patterns

rise-flat, rise-fall,
fall-rise-fall-rise

Intensity patterns:

rise-fall-rise-flat, flat-fall

Frequency pattern:

flat-fall-rise-fall

Intensity pattern:

rise-fall-rise-flat-fall-flat-
fall

Freguency patterns:

gradual rise, rise-fall-rise,
flat-gradual rise, rise-
fall-rise-fall, gradual fall-rise,
rise-flat, fall-rise-fall,
rise-fall-flat, flat-rise-fall-
gradual rise

Intensity pattern:

gradual fall, rise-fall-rise-
gradual fall

Freguency patterns:

rise-fall-rise, rise-fall-rise-flat,
rise-fall-rise-fall, fall-flat-rise

Intensity patterns:

rise-fall

Frequency pattern:

fall-rise-fall

Intensity patterns:

rise-flat-fall

Freguency patterns:
gradual rise, fall-rise-fall, rise-

fall-flat, rise-fall, rise-fall-rise,
fall-flat-rise-fall

Intensity patterns:

Rise-flat-fall, rise-fall

Freguency patterns;

flat, fall-rise-fall-flat-rise,

fall-rise

Intensity patterns:

rise-flat-fall-flat,

Freguency patterns:

flat, flat-fall-rise-fall

Intensity patterns:

rise-flat-fall,

rise-fall-rise-fall

Freguency patterns;

rise-fall, flat-fall-flat-rise, fall-rise,

rise-flat, falil-rise-fall, rise-fall

Intensity patterns:

rise-flat-fall,

rise-fall-rise-flat

fall-rise-flat-

rise-fall-rise-flat-fall

rise-flat-



Kannada

H ndi

Mal ayal am

Tam |

Anger

Frequency patterns

fall-rise-fall, flat-rise-fall-

flat, fall,fall-rise-
fall-rise-flat-fall,
rise-fall-rise-fall, flat

Intensitypattern:

rise-fall-rise-fall

Frequency patterns

gradual fall, flat-fall-rise,
flat-fall, flat-rise-
fall, flat-gradual-rise

Intensity patterns:

rise-fall, gradual fall

Frequency patterns

flat-rise-fall-flat, rise-fall, fall-

rise, gradual fall, flat-rise

Intensity patterns:

rise-fall

Frequency patterns

gradual fall, rise-fall, fall-rise-fall, flat-rise-fall

Intensity patterns:

rise-fall

Table 2: Patterns observed for various enmotions expressed by individuals with different mother tongue
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particular pattern exists only in a particular |anguage.
There are simlarities in patterns of intonation for enbtion
produced by speakers of different |anguages while speaking a

second | anguage Engli sh.

The individual patterns produced by male and femnale
speakers with the sane first |anguage were analyzed. No
significant difference was found between patterns of male

and fenal e speakers for the same enotion.

Speakers with the sane nother tongue used different
patterns to express a particular enotion. Eg. the envotion
“anger' was expressed using different patterns by different
Kannada speakers. Hence the hypothesis that all speakers
with the sane nother tongue used the sane pattern of

intonation to express a particular enotion was rejected.

The hypot hesi s t hat speakers with di fferent
| anguages as their nother tongue use different patterns to
express enotions was rejected; as nost of the patterns for a

particul ar enotion were seen in nore than one | anguage.

There were simlarities between frequency patterns
used by speakers with Kannada as their nother tongue to
express various enotions in Kannada and English. Thus, the
hypot hesis that nmother tongue has no influence over the
productions of Kannada speakers in a second |anguage English

was rejected.
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The intonation patterns used by H ndi speakers to
express enotions were different (except for statenents and
fear) when they spoke in their nother tongue and in a second
| anguage English. Hence the hypothesis stating that nother
tongue has no influence on the productions of Hi ndi speakers

in a second |anguage English was accepted.

The intonation patterns used by Ml ayal am speakers
to express enotions when they spoke in their nother tongue
and in a second | anguage English were simlar (except for
sarcasm . Hence the hypothesis stating that nother tongue
does not have influence on the productions of a Mlayalam

speaker in the use of a second |anguage was rejected.

There are simlarities between t he i ntonation
patterns used by Tam | speakers to express enotions in Taml
and in English. Hence the hypothesis that nother tongue does
not influence the productions of a Tam | speaker on his

productions in a second |anguage English was rejected.

A perceptual study was carried out in which subjects
were asked to identify enotions behind sentences they heard.

This study gave the followi ng results:

- Al the subjects showed wde wvariation in
identifying enotions. The sane enotion was i dentified

correctly in one sentence and as another enotion in other
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sentences. For eg:. They correctly identified the sentence.
'Today we have bread for br eakf ast'’ as expr essi ng
di sappoi ntnent, but judged the sentence 'That is your house

as expressing a statenent rather than disappointnent. This
again varied between the sanples. Each subject identified
the enotions behind sone subjects sentences better than

those of others, but there was no fixed pattern.

- The subjects did not show any preference for
| anguage - they did not identify the enpbtions which the
speaker intended even when the speaker belonged to his own
not her tongue. For eg: A Tam| speaker identified enotions
expressed wongly, even when the sentences were produced by

a speaker with nother tongue Tam .

- Subjects identified the enotions better in the
productions of sone speakers. This was common across all the

subjects (Table 3).

- The nunber of enotions identified correctly from
each speaker's productions by each listener is given in

Tabl e 3.
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F 0\
M ' r Mk
10 13 13 9 9 10 10 9
He
H 14 12 13 10 11 9 10 11
VR
11 13 8 6 9 9 9 9
He
H 10 14 9 11 8 12 9 8
F1
10 14 14 8 10 13 11 7
He,
H 13 14 15 12 12 14 12 14
F3
12 1 1 11 12 11 11
Kig 3 0 8
11 12
Kip 12 13 9 10 8 7
12 10 12 9 9 11 11 10
Ky
Kes 12 10 13 8 11 9 9 7
12 14 11 10 9 12 11 11
Kro
14 14 14 12 14 13 11 13
Krs
12 13 4 6 9 9 7 11
M
Mo 14 13 12 9 11 15 11 12
13 13 13 10 11 14 8 12
Mg
M, 10 8 8 7 8 5 10 7
\ 13 11 11 7 9 10 9 8
12 12 11 9 10 13 8 12
M3
13 13 12 12 11 11 12 11
Tw
T 11 12 11 9 10 11 12 9
4
14 12 12 10 13 12 11 11
The
Th 3 9 8 6 6 7 5 7
T 13 12 9 7 10 13 9 13
F2
T 15 13 15 12 13 15 12 15
F3
Table 3: Nunber English sentences out of fifteen
identified <correctly for enmotion by subj ects
representing four first |anguages across speakers

with different

first

| anguages
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MH : Male Hindi speaking subject

FH : Femal e Hindi speaking subject

MM : Male Mal ayal am speaking subject
FM : Femal e Mal ayal am speaki ng subj ect
M . Male Tam | speaking subject

FT : Female Tam | speaking subject

MK : Male Kannada speaking subject

FK : Femal e Kannada speaking subject

Hw, He , Hw : Male Hindi speakers

Hw, He , Hw : Female Hindi speakers
Ku Kw Kwg : Mle Kannada speakers
Kri,  Ke2 Kez @ Femal e Kannada speakers

Ma, Me, Mg : Male Ml ayal am speakers
M, M2 Mes @ Femal e Mal ayal am speakers

Twi' Twmz, Twms : Male Tam | speakers

Ter , Tr2, Tes : Female Tam | speakers
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SUWARY AND CONCLUSI ON

Speech is a form of conmunication that enploys a
linguistic code (language), which may be thought of as a
systemati zed code of arbitrary synbols, basically vocal,
but reinforced by visible bodily activity (Gay and Wse,
1946) .

Continuous speech is the snooth functioning of
respiration, phonation, articulation, resonation and prosody

or suprasegnmentals in an interactive manner.

Suprasegnentals or prosody; which are variations
| arger than individual segnent s of speech, i ncl ude

intonation, rhythm stress and juncture.

Studi es on intonation using acoustic analysis have

concluded that frequency and intensity cue intonation.

The present study was carried out wth the aim
of investigating the effects, if any, of an individuals
first |anguage on speech production and perception; to be
preci se, the production and perception of intonation in

its enptive use.

24 speakers representing the four |anguages were

required to produce sentences in Engl i sh, expr essi ng
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different enotions. These recorded sanples were perceptually
anal yzed for identification of the enotions, by 8 subjects,
again representing these four |anguages. The sentences which
were correctly identified for enotion by at least 6 of these
subjects were taken for analysis. These intonation patterns
were analyzed using their fundamental frequency (Fo and
intensity curves. These curves were analyzed for their
overal | shape, i ndividual patterns of Fo and intensity
curves for each particular enotion, patterns for a single
enotion across speakers representing di fferent first
| anguages and the range of Fo and intensity across

| anguages.

The following results were obtained:
- There was no single pattern of intonation used by
speakers with the sane nother tongue to express a particular

enoti on.

- Speakers with different nother tongues used

simlar patterns to express enotions.

- Intonation patterns used for expressing enptions
in productions in the first |anguage ware seen in
productions in English also. This simlarity was seen in
Kannada, Malayalamand Tam|. Thus it can be concl uded that
in these |anguages the nother tongue influences production
of enotions in a second |anguage English. I nt onati on
patterns used by Hi ndi speakers however, were different when

they spoke in H ndi and English. Thus it was concluded that
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not her tongue of H ndi speakers did not have any influence

on their productions in a second |anguage English.

The range of fundanental frequency used to express
enotions was also found to differ between speakers wth
di fferent nother tongues. Mal ayal am speakers tended to show
the maxi numrange for all enotions except surprise. Taml
speakers have shown | owest Fo range for fear, sarcasm and
anger, whereas Kannada speakers have shown the |owest Fo
range on the remaining enotions, i.e. Statenent, Joy,
Di sappoi ntnment. The highest range of Fo was produced by
Mal ayal am speakers whereas the |lowest range of Fo was

produced by H ndi speakers.

Speakers with different nother tongues did not
perceive enotions in the same way, |eading to the concl usion
t hat nother tongue influences the perception of enotions in

a second | anguage.

| nplications of the study

The results of the study can be wused for therapy
in intonation patterns for different |anguage disorded
individuals Iike aphasics and the hearing inpaired. The
results can also be wused in second |anguage | earning.
Information regarding the influence of nother tongue on
perception of intonation in second |anguage can also be

obtained fromthe results.



-109-

Bl BLI OGRAPHY

Bal asubramani an, T. (1981): Duration of vowels in Tam]l,
Journal of Phonetics, Vol. 9, pp. 151-161.

Borden, GJ. and Harris, K.S. (1980): Speech Science Priner.
Physi ol ogy, Acoustics and Perception of Speech. WIIlians
and W ki ns. Baltinore/London.

Crystal, D. (1969): Prosodic systens and intonation in
Engl i sh, Canbridge University Press.

Crystal, D. (1971): Linguistics, Penguin Books Ltd., England.

El i zabeth (1983): Effect of training and native |anguage on
scoring the responses on a speech discrimnation test
in English.

Freeman, F.J. (1982): "Prosody in perception, production and

pat hol ogi es”. Lass, N.J. et al., Speech, Language and
Hearing - Normal Processes, Vol. 1, WRB. Saunders
Conpany.

Gay and Wse (1959): Bases of speech, 3rd edn. Harper and
Row Publ i shers, New York, Evanston and London.

Hege, J.E. and Efting, W (1987): Production and perception
of English stops by native Spanish speaker, Journal of
Phonetics, Vol. 15, pp. 67-84.

Hege, J.E. and Wang, C (1989): Native |anguage phonotactic
constraints affect how well Chinese subjects perceive
the word final English t-d contrast. Journal of

Phonetics, Vol. 17, pp. 299-315.



-110-

Kurath (1964): A phonology and prosody of nodern English.
Uni versity of M chigan Press.

Manjula, R (1979): Intonation in Kannada, Sonme Aspects. A
di ssertation subnmtted to the University of Msore in
part fulfilnent of Master's Degree.

Nandi ni, H N (1985): Sone prosodic aspects in Kannada - A
Di ssertation submtted to the University of Msore in
part fulfilnment of Master's degree.

Nataraja, N. P. (1981): Intonation in four Indian |anguages
under five enotional conditions. Journal of AlIlSH,
Vol . 12, pp. 22-28.

Nataraja, N P. (1985): Intonation in Indian |anguages under
different enptional conditions. An unpublished study.

Pi ke, K L. (1945): "Ceneral characteristics of intonation",
Bol I i nger, D.

Rakesh, V. (1989): Cross |anguage study of velar and
bi | abi al stop perception. Journal of AllISH, Vol. 22-23;
pp. 70-72.

Rat hna, N..(1974): The challenge of |anguages to speech
therapists in India. Journal of AIISH Vol. 5, pp. 1-6.

Rat hna, N. Bharadwaj (1977): Rate of speech in diferent
| ndi an | anguages, Joural of Al SH Vol. 8, pp. 57-61.

Rat hna, N.; Nataraja, N. P., Subramanjaiah, MG (1981): A
study on prosodi c aspects of Kannada | anguage. Journal

of AlIISH Vol. 12, pp. 1-7.



-111-

Srivatsav, C P. (1985): Sone prosodic aspects in Hindi, A
di ssertation submtted to the Univerisy of Msore in
part fulfilment of Master's Degree.

Swar nal atha, K. C. (1972): The devel opnent and standardi sation
of speech test material in English for Indians. Journa
of AIISH Vol. 3, pp. 165-170.

Ravanan, MP. (1993): Coss linguistic study of sone
tenporal paraneters. Dissertation submtted as partial
fulfilment for degree of M Sc. (Speach and Hearing),
Uni versity of Mysore.

Usha Rani (1989): Tenporal perceptual cues of velar and
bi | abial stop consonents. A dissertation submtted as
partial fulfilment of Master's Degree to the University

of Mysore.



-112-
APPENDI X

A. Mterials
Li st of sentences and enoti ons:
1. | amgoing home tonorrow. Statenent, Joy, D sappointnent
2. That is your house: Surprise, Disappointnent, Statenent
3. Today we have bread for breakfast: Joy, Anger, D sappointnent
4. He is comng here: Surprise, Fear, Statenent
5. Sit down here: Surprise, Anger, Sarcasm
B. Responses

Sanpl e of response sheet:
Nanme of subject:

Fi rst | anguage

Li st of enptions: Joy, Anger, Fear, Statenent, Sarcasm
Di sappoi ntrent, Surprise

Sanple 1 Sanmpl e 2

2 3 1 2 3
4 5 6 4 5 6
7 8 9 7 8 9
10 11 12 10 11 12
13 14 15 13 14 15
Sanpl e 3: Sanpl e 4.
1 2 31 2 3
4 5 6 5 6
7 8 9 8 9
10 11 12 11 12
13 14 15 14 15
Sanpl e 5: Sanpl e 6:
1 2 3 1 2 3
4 5 6 4 5 6
7 8 9 7 8 9
10 11 12 10 11 12
13 14 15 13 14 15
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Sanple 7:

12
15

MNOo

—A<
ANLOO—AHA

AN

AN O
MO
- <
AN LA
om
AN~

12

AN

Sampl e 10:
Sampl e 12:

AN~

12

11

Sanpl e 9:
10
13
Sanpl e 11:

AN LD
MO A

A<
ANLO OO A

om
AN
AN O
MNOO A
— <
AN LA
om
A <N~

Sampl e 14:

Sanpl e 13:

AN LD
MO A

— <
ANLO O

— <
AN LD

10
13

Sanmpl e 16:

Sanpl e 15:

AN
NOO A

11
14

AN O oo

A<
AN LD

10
13

Sanmpl e 18:

Sanple 17:

AN
MO —H
<
AN OO0
om
AN

<
N LA

om
<t~
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— <t — < — <
ANLOA A N o N A
o & g
AN N N
& g8 & S® & om
At NN A At~ as~a%
1
<
—
—
1
AN NETo) ~ o
MO MmO nmnooo D
— <t - < - <
AN OO N OO NoY N
o 3 &5
— N PN
()] ) o
& 28 & 99 & om



