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| NTRCDUCTI ON

"l find ny position as an articul ate mamal
bewi | deri ng and awesone
Wuld to God I were a tender apple bl aussont
- (Ogden Nash

Human beings do really find thenselves at tinmes in
nost bew | dering of positions when encountered with the
delicate subtelties and intricasies of |anguage?, of those
permtations and conbi nati ons of sounds which are used

so naturally emt.

Language is built of words, words of sounds or
phonenes, and phonenes of features which are distinctive
fromeach other. A explicitly sinple sound is thus
conposed of several paraneters which can be seen in the
formof features which describe it. Those features which
provide us with the informati on about the various distin-
ctions between these speech sounds are called distinctive
features. In essence the distinctive features can be
thus referred to as' building bl ocks of the phonene'.
Speech specialists are interested not only in the conbi -
nation of various featuressin the phonene but also in
the way each of these 'features'are acquired, naintained

and | ost during pathol ogy.



Articul ation disorders have a relatively new
opened to them Speech scientists have been regardi ng
msarticulation as a formof 'distinctive feature devi -
ation' (Singh, 1972). D stinctive feature approachis
now bei ng applied to speech pathology in the process;

of diagnosis, testing and treatnent aspects.

Var i ous approaches have been reported about the
study of these distinctive features. They are-

1) Acoustic nethod, 2. Articulatory nethod, 3. Using
conputer technology and 4. Perceptual method.

Acoustic nethod identifies features by the follow ng
acoustic clues, a) voice onset tine, b) transection of
Formant, c) concentration of energy, |ocus of energy and
duration of energy. Articulatory nmethod used phonetic
description of the sounds to define distinguishing
qualities of speech sounds (Chonsky and Hall e 1968).

The conput er method invol ves devel oping a specific pro-
gramme being given to the input for the features (Tel age
1980), El bert, Laman and Bruce, 1981). The perceptua
nmet hod requires the study of the perceptual responses to

t he sounds by the I|isteners.

The establ i shnment of feature systemin a particular
| anguage can be done by either the apriori or a posteriori

method. MIller and N cely (1955) define the apriori



nethod as 'defining or proposing a systembefore the
aBticulatory / acoustic or perceptual analysis is done.
This nethod lacks flexibility but is less tinme consumng
than the Aposteriori nethod. In the Aposteriori nethod,
a large sanple is taken which is anal yzed by vari ous

t echni ques.

Various studies showthat the concept of distinctive
feature analysis is valuable in the managenent of articu-
| ati on di sorders. (Haas, 1963;; Weber, 1970; Conpton, 1970;
MReynol da: and Huston, 1971; Pol | ack and Pees, 1972;,
MReynol ds and Bennett, 1972; Singh and Frank, 1972, etc).
Many investigators like Pollack and Rees 1972, state
the nulti faceted advantages of distinctive features and

rank econony to be the nost significant factor anong t hem

The horizons of the real mof speech perception have
been broadened by the feature approach. The feature
anal ysis as conpared wi th the sound anal ysis provide multi-
di mensi onal infornmation about speech sound perception.
Many studi es have been done in the hard of hearing popu-
| ation regarding their perceptual abilities (Binnie,
Mont gonery, Jackson 1974; Danheimet al 1978; Doyle et al
1981; etc). Recently linguistic evidence has al so been
shown for sonme features, ( ie. encoded features ) are

processed in the left hemsphere for the right handed
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i ndi vidual s, (studert, Kennedy and Shankweel er, 1970;

Hayden et al 1979, etc).

NEED FCR THE PRESENT STUDY:

" Speech pat hol ogy deal s wi t h the understandi ng, assess-
ment and treatnent of speech and | anguage di sorders. This
necessitates a good understandi ng of the case who has the
problem and in addition the |anguage to be taught. The
situation in India, withits multiplicity of linguistic
groups, presents additional problens in that the speech
clinician may have to work with | anguages non-native to

him'  (Somasundaram 1972:).

This clearly necessitates the need for the distinctive
feature analysis in different |anguage and hence in

Mal ayal am

308 mninmal pairs were nmade using the 38 phonenes
of Mal ayal amand were randomy presented in quiet situation
to 30 listeners who had their nother tongue as Mal ayal am
and anot her group of 30 listeners who had their nother tongue
as Kannada. Their responses were recorded and perceptua
anal ysis was done by the experinmenter. Later confusion
matri ces were constructed for the 2 groups. Infornmation

content of each feature was found out.

Spect rographi ¢ analysis for 37 words and phonenes were

done and acoustic characteristics were detected.



STATEMENT OF THE PROBLEM

This study is carried out to explore the possible

exi stence of distinctive feature systemfor consonants

in Mal ayal amby the perceptual and acoustic methods

respectively.

HYPOTHESES:

(1) Malayal am|anguage has a distinctive feature system

(2) It is possible to propose a distinctive feature
systemin Ml ayal am

(3) Consonants in Mal ayal amare made up of the follow ng
f eatures- Cbstruent/nonobstruent, voiced/vocel ess,
conti nuant/noncontinuant, Retracted/ nonretracted,
nonconti nuant nasal s, nasal/nonnasal. Retracted/
nonretracted nonconti nuant/obstruent, back/ nonback,
Retracted / nonretracted nasals, Retroflex/nonretroflex
|teral /nonlateral, coronal/noncoronal, palatal/nonpalatal

(4) Information value carried by each feature varies.

(5) Each feature has a distinctive acoustic characteristic.

(6) No significant difference will be found in the
listening performance of Ml ayal am and non- Mal ayal am
speakers when words with mnimal differences are
presented in a quiet situation

(7) There is no difference between the Ml ayal amand non-

Mal ayal am | i steners with respect to perception of

nasal phonenes.



Limtations of the Present Study: -

1. D stinctive Feature system has been proposed only
for consonants.

2. nly the experimenter served as the judge in the
present study.

3. 30 listeners were used in each of the groups.

4. Apreori analysis has been used.

Definitions used in present Study: -

Mal ayal am Speaker:- He or she is one who has got their

not her tongue as Ml ayal am

Kannada Speaker:- He or she is one who has got their

not her tongue as Kannada.

Dstinctive feature:- it is defined as that distinctive

characteristic or feature whi ch distingui shes one phonene

fromanother in the respective | anguage.

Details about the definition of each feature is given

in Chapter I11.

0*0*0*0*0*0*0*0*0
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REVI EW G- LI TERATURE



Part 1

BASI C GONCEPTS RELATED TO DI STI NCTI VE FEATURES

“"Well; 1've often seen a cat without A
grin, thought Alice, but a grin wthout
a cat! It's the nost curious thing |

ever sawin all ny life"

- Lewis Carrol
(Alice in Wnderl and)

....... a feature without its phonene wll
seemas ri di cul ous!



"Language is everywhere. |t perneates our thoughts,
Medi ates our relations with others, and even creeps
into our dreans. Mst human know edge and cul ture
Is stored and transmtted in | anguage usage, which
IS so ubiquitous that we take it for granted,
without it however, society as we knowit would

be i npossi bl e"(Langacker 1973)

A language is al so characterized by a phonol ogi cal system
and every native word of the |anguage represcribed by a sound
sequence that neets the restrictions of the system Speakers
of a | anguage are capabl e of stringing words together to
formnovel utterances that express our thoughts, thus in
| earning a | anguage we have to |learn a set of words, each
of whi ch has one neaning and al so learn its pronounciati on.
in addition scientific rules governing the fornmati on of
sentences should also be learnt. Thus 3 aspects of
| i ngui stic structure can be used to describe a |anguage that
I's, having a semantic system a phonol ogi cal systemand a
syntactic system In speaking of the semantic system of
a | anguage the neani ngs of the words and how t he speakers'
conceptual experience is devided is taken under consideration.
For exanple a linguistic distinction between col ours
desi gnated by words "blue" and "green". |n sene |anguages

such as in Hopi (an Anerican I ndian | anguage), distinction
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i s made between three states of water! |t thus shows that
depending on the linguistic constraints distinctions are

made whi ch may be extrenely subtl e.

Just as there are constraints on the way sounds are
conbined to formwords, so there are constraints on the way
i n whi ch words can be conbined to formsentences. As a
process of |earning, a person nust naster some set of
principles that allowhimto string words together to form
acceptabl e sentences - the syntactic systemor syntax of

a | anguage consists of these principles.

Thus a phonene can be analyzed in terns of still smaller
units, - the distinctive features. Nowthe concept that
phonene is the ultimate unit of |anguage has changed t hat,
it is considered that each phonene is nmade up of a nunber of
features which can be acoustically identified. These
features are terned distinctive features, thus a phonene
can be analyzed. Chanber's Dictionary (1952) defines

distinctive features as "—--- an el ement or prom nent
trait of anything, a characteristic.”" A pioneer in the
field Sadanand Si ngh, (1976) descri bes the concept of
distinctive features as the differences between two objects-

A and B which can be represented as -

A B
Nar r ow Br oad
Nar r ow + Broad + another refinenent of the sane.

Broad - Narrow - will be "long" and "short".
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The concept of distinctive feature has been visualized

very wel | by Bl uenel (1978) as a chord in a

nusi cal score. Exanple

= —
ol

Haere t he phonene is |ikened to the whol e bar consisting of
formnotes and the individual notes, the distinctive features
of the particular phonene. As heard in nusic, the phonene

I's perceived by the listener as a single sound unit but can
be further analyzed into its conponents nanely, individual

notes or distinctive features.

The cognition of distinctive features can be |ikened
to that of recognition of faces in an alien place. For
exanple, if a caucasean is exposed to a country where
only the people fromMongolian race exist, initially
tendency is there to see all faces alike, but after a while
we |learn to distinguish between them Simlarly in distinctive

feature cognition al so, the sane is achieved after sone tine.

After discussing the concept of a distinctive features
it is necessary to see howit is going to be represented.
Inthe earlier exanple it was stated that the presence or
absence of a feature being represented by + or - ; thus

allowing only two possibilities. This is the binary system
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princi pl e wherei n any aspect to be anal yzed shoul d be put
either into the + ve feature or - ve feature division

depending on the feature in question.

The neuro-nmuscul ar activity also follows the binary
principle starting wwth the all or none |aw of the nerve
fibres. Since there are only two states of a |iving nerve
fibres - (1) that of activity or discharge and (2) that of
rest and recharge, thus enabling all nmental activity to be
reduced to fornul ae of binary nunbers, in the cybernetic
processes of the central nervous systemof association of
| deas, conditioned refl exes, mathenmatical processes,
anal ogi cal thinking and figures of speech to followthe
bi nary principle thus assigning themto possitive or negative
val ues and thus shunt them bel ow or send them above to be
processed at a higher level. Wst (1971) in his article
“Neur o physiol ogy of Speech" in the Handbook of Speech
Pat hol ogy and Audi ol ogy" illustrated the binary principle as
follows-—— "W polarize our reactions to nany aspects
of our environnent, the roomis either hot or cold; a novie
good or bad . = such questions can thus be put in the binary
question of + ve and - ve. West (1971) further explains
the binary process.. = "If a word has both a synonym and
an, antonymand utterance of that word well by free association

call forth the antonymrather than the synonym boy-girl.
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rat her than boy-1ad; bad-good rather than bad-evil; yes-no

rat her than yes-OK. "

The binary principle is used unconci ously by one when
one chooses a particular orientation of an answer to a
gquestion. For exanple when one is confronted wth the
problemnanely - if 30 pears cost 5. 3/-, hownuch do 6 pears
cost? Achildwll actually have a lot of options for cal cu-
lations, that is nultiplication, addition, division and
subtraction. But before any one nethod, he deci des whet her
each of the options are correct or incorrat; in other words
+or -, whichis actually the application of the binary

principl e.

Usi ng conputer technology it is useful doing distinctive
feature anal ysis of a | anguage where each phonene can be
split upinto its conponent features; which in turn can be
assigned to a positive or negative val ue dependi ng on the
presence or absence of a particular feature. This wll
provi de t he nost objective nethod of anal ysis of

di stinctive features.

Bl ache(1978) describes a feature systemas a collection
of properties that serve to seperate a collection of properties,
that serve to seperate each el enent of a set of elenents from

all other elenents. Various feature systens have been
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descri bed by school s such as Jacobson, Fant and nal | e(1951)
MIller and N cely (1955), Chonsky and Halle (1968). Each

of the distinctive features in thembinary formw | be
represented in a graphical way by a distinctive feature
matryx. |t contains both elenents and differential properties.
By the use of the matrix, the phonol ogi st can determ ne the
type and nunber of sound property errors when an i nappropriate
phonene is used instead of a target phonene. The nmain

purpose of the identity matrix is not nerely didactic in intent
but to identify each phonene in a systemal ong certain hypo-
thetical levels. The use of the matrix has the power to
transforma phonetic subject into a phonetic science.

Using the matrix as a working base, it may be said that a
matri x must eventually match the latent structure of the

phonene and the system si mul taneously.
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DEFI N TI ONS G- D STI NCTI VE FEATURES



DEFI NI TI ONS OF DI STI NCTI VE FEATURES

According to Sadanand Singh 1976 "D stinctive features
are the physical, (articulatory or acoustic) and psychol ogi ca
(perceptual) realities of a phonene.” By this definitionit
I s meant that each phonene can be defined and differentiated
interns of a) articulatory features nanely pl ace and manner
of articulation and voicing: (b) acoustic features nanely
frequency, intensity and duration of speech sounds, (c) perceptual
features. Q@unner Fant (1973) defines it as "D stinctive features
are really distinctive categories or classes within a linguistic
systembut just like in accepted phonemc analysis it is
required that they are consistent with the phonetic facts and
t hese phonetic facts on various |levels have lent their nane

tothe features.™

St ephen Bl ache (1978) defines a distinctive feature as
"As a distinctive feature systemis a property that separates
a subset of elenents froma group." Jacobson (1962) tal ked
about the distinctive feature in a very indirect manner in his
letter to a Russian poet X ebnkov. He suggested an anal ogy
bet ween t he nusi cal cords and t he phonene and the distinctive
features. This nodel has the capasity to represent the phonene
as one unit - the chord itself, and the notes as the variety
of conponents which are conpairable to the features, a variety

of notorically produced acoustic properties. A chord is heard
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as one elenent and yet is nmade up of other el enents. This
transformation, a shift in enphasis fromthe unit toits

sub- conponents was a consi stant goal of distinctive feature
theory. Fant (1973) also adds "A distinctive feature represents
the linguist's condensed viewof the mninmal unit for conposing

speech nessage. "

Parker (1974) defines the distinctive feature in a cl osed
continuumreferring to its binary characteristic of its mani -
festation. as, -

"A distinctive feature of defines every point one and only
one cl osed conti nuuni.

Thus all these definitions of distinctive features clearly
bring out their follow ng characteristics-

- its physical nature (articulatory and acoustic as difined?

by Singh (1976).

I ts psychol ogi cal conponent (as brought out by perceptual

nature)- defined by Singh (1976).

its binary property (as defined by Parker 1974).

As being a part and parcel of every phonene (as defined
by Bl ache 1978).

As having acoustic characteristics (as defined by Singh (1971

Sadanand Singh's definition of the destinctive feature seens
to be the nost Sinple and conprehensive whi ch takes into account
all the facets of the distinctive feature nanely, articulatory,

acoustic and perceptual .
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CRIA@ NS CF D STI NCTI VE FEATURE THECRY
"It seens very pretty" Alice said, but its'
rat her hard to understand. You see, she
didn't like to confess, even to herself
that she couldn't make it out at all.
Sonehow it seens to fill ny head with
| deas, and | don't know exactly what they
ar el

- Lewis Carrol
(Through the | ooki ng d ass)



CRIA NS CF D STI NCTI VE FEATURE THECRY

PHONEM C THECRY - According to this viewthere are two

| evel s of phonol ogi cal structure - an abstract phonem c

| evel and a phonetic level that is roughly equivalent to

the speech signal. D stinctive features are qualities
contained in the speech signal itself that are necessary

for the speaker-hearer to identify the phonemes of his |anguage.
This identification is nmade by picking out concurrent

groups of these features and interpreting each group as a
particul ar phonene. If the phonenes of a |anguage are nade

of distinctive features then the all ophones of that |anguage
are made of distinctive and non-distinctive features. That

I's, withinthe phonemc theory, distinctive features, are

taken to be all and only those features necessary to distinguish
each phonene in a given | anguage fromthe ot her phonenes

of the language. Eg: In English/p"/ is the allophone of

/I p/. Since aspiration is not necessary to differentiate

any two phonenes of English, it is not a distinctive feature,
so then it nust be a non-distinctive feature. Therefore

with the distinctive feature as an el enent of a phonene,

the non-distinctive feature is al so i ncl uded.

Phonemes are significant abstract segnents of a
particul ar |anguage. |f one assunes that the distinctive
features are the el ements of phonenes, then this allows for

the possibility of having |anguage specific distinctive
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features. The theory provides no nmeans of preventing the
practice of defining a separate set of features for each

| anguage. Because of this possibility, the phonemc theory
does not provide a fornal nmeans of conparing the phonetic
representation of two/nore |anguages in terms of universal

set of distinctive features.

The phonem ¢ theory al so postulates a certain relation-
shi p between the phonetic and phonem c |evel of representa-
tion.

(1) Every phonene in the phonemc |evel can be represented
by atl east one phone in the phonetic |evel.

(2) Phones at the phonetic level nust be in the sane order
as the phonenes they correspond to at the phonemc |evel,

However, at all levels there is no one to one relationship

bet ween the phonetic and phonem c |evels of representation.

Phonem ¢ theory of biuni queness states that there
must be an uni que representation for each phonetic sequence
and an uni que phonetic representation for each phonem c
sequence. Here the phonetic context is taken into

consi der at i on.

Some of the inplications of the phonem c theory on the
distinctive features are necessary to be consi dered?
(a) Phonemc theory inplies the existence of nondistinctive
features, which adds unnecessary formal apparatus to

the theory and makes the concept of distinctive
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feature very abstract and intangible.

(b) It allows the possibility of |anguage specific distinctive
features whi ch makes conparisons between distinctive
features of different |anguages inpossible.

(c) It inposes the conditions of linearity and biuni queness
on rel ation between phonem ¢ and phonetic |evels of
representation even though these conditions may not

hol d good.

Thus in conclusion it can be stated that there is a
significant descrepency between the physical signal and
the way it is perceived, it would seemthat instead of
directly interpreting the sound waves that stinulate the
ear, the speaker hearer interprets themin terns of conpl ex,
abstract linguistic systemthat constitutes his know edge

of his |anguage.

CENERATI VE THEORY - Discrepancy between the abstract

l'inguistic systemand physical speech signal |ed Chonsky
and Halle (1968) to propose a different concept of
phonology. It is derived fromthe phonemc theory in

two ways.

Chonsky and Halle (1968) in their theory excluded the
one to one relationshi p between phonol ogi cal segments and
speech segments with its conditions of linearity and

bi uni queness. since there is no theory of phonem cs
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operating in generative phonology, it is based on a system
of uni versal phonetics. Chonsky and Halle (1968) state
that the features are identical wth the set of phonetic
properties that can be in principle controlled in speech,
representing the phonetic capabilities of man and therefore
the sane for all |anguages. Limting the distinctive
features to phonetic properties that are independently
controll able in speech nmakes the sel ection of distinctive

features enphirical than arbitrary.

This theory defines the phonenes of a given | anguage,
because they are not directly observabl e they nust be
arrived by a discovery process, which are nothing nore
than alogirthns set up for this purpose. Enuneration of
phonenes of a given |language is a function of the
alogirthmused to determne them in the phonemc theory
there is noway as to find out which of the two sol utions
for the phonenes is better? The generative theory obvi ates
the problemby not insisting that each underlying formbe

associ ated apriori with a distinct set of phones.

Chonsky and Halle (1968) try to account for the type
of phonol ogi cal variation that exists between phonetics
and abstract phonol ogical forns. And they recognize two
abstract |evels of phonological structure - a nore abstract
classificatory matrix and a | ess abstract one, both in
terns of distinctive features. A quality/paraneter that

I's never significant in any natural |anguage need not be
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specified in the phonetic matrix. The classificatory and
phonetic matrices of any given utterances nay differ
radically in terns of nunber of segments and the feature
speci fication of each segnent necessiates a nethod of
transfering one into another. Chonsky and Hal l e (1968)
propose an ordered set of context sensitive phonol ogi cal
rules that alter the feature specifications of the
classificatory matrix to yield the phonetic matri x and

Vi cever sa.

(202020202020209g02020



Part 4

DI STI NCTI VE FEATURE ANALYSI S

"Take care of the sense, and the sounds wil|l
take care of thenselves" - The Duchess in
Aice's Adventures in Wnderl and, Chap.IX
Lewi s carrol.



DI STI NCTI VE FEATURE ANALYSI S:  BY OCOMPUTER TECHNOLOGY

The latest trend in studying msarticul ati on has been
towards describing the errors with the hel p of conputer
technology. ldeally distinctive feature anal ysis shoul d be
done at the beginning of therapy so as to nonitor the
effects of articulation training. The najor draw back here
Is the fact that the process is too |aborious and not
possi bl e by nost clinicians in schools (A bert, Lamar and
Brace 1981). in order to provide a rapid, accurate and

efficient nethod of conputor analysis wll be great help.

Tel age (1980) did a study on the conputerized pl ace
manner distinctive feature programfor articulation anal ysis
wherein the prinary objective was to point out the patients
articul atory behaviour that contributes nmaxinumto msarti -
culation. Primary utility of the conputerized anal ysis was
to generate specific detailed information for devel opi ng

I ndi vidual i zed strategies for therapy.

El bert, Lamar and Brace (1981) anal yzed msarticul ations
usi ng conputer technology. The authors wanted a program
wherein the clinician could enter the data directly froma
video termnal to a conputer. The conputer programfoll owed
the steps of feature anal ysis given by McReynol ds and
Engmann (1973) based on feature systemof Chonsky and Hall e
(1968) was used. The programwitten in FORTRAN was deve-

| oped on a control data corporati on 6600/ cyber 172. It
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requi res 50,000 words and when data entry is conplete, the
programcal cul ates 1) the nunber of tinmes each feature

was used correctly for the phonene tested. 2) The plus
and m nus aspects of each of the thirteen features.

3) The percentage of tines that the plus and m nus aspects

of a feature used incorrectly.

2. SPECTRO GRAPH C ANALYSI S

The visible speech Spectrographic techniques introduced

by Bel | Tel ephone | ab about 15 years ago are still the nost

| nportant neans of the characteristics of speech waves.

The nost useful records are the well known spectrograns

with tinme in horizontal direction, frequency in vertica
directionand intensity of tine frequency bounded areas

di spl ayed by the rel ative darknessor brightness. The overal
intensity as a function of tine has to be recorded by neans
of supplenentary instrunentation to the spectrograph, in

the formof an anplitude display curve on the sane sheet

as the spectrogramor as a seperate display on an oscill o-
graph. Vowel s and voi ced sounds possess periodic or rather
quasi periodic wave forns and accordi ngly display harnonic
spectra. The fine structure arises as a result of the
openi ng and cl osi ng novenents of the vocal cords periodically
nodul ating at a rate of Fo which is the fundanmental frequency.
I n narrow band spectrograns Fo i s the haSnoni ¢ spaci ng and

I n BEN spectrograns Fo is the tine interval between successive
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striations each reflecting a single voice cycle. The air
cavities within the vocal tract act as a multi resonant
filter on the transmtted sound and inpress upon it a
corresponding formant structure superimposed on the harnmonic
fine structure. Theae can be seen as FlI, F2 and F3 which
are the main determnants of the phonetic quality of a
vowel . They are conceptually contained in the termF-
pattern more or less continuously across the often sharply
time localized breaks in the spectrographic time - frequency-
intensity picture. Each position of the articulatory

organs has a specific F pattern. The time variation of the
F pattern across one or several adjacent speech segments

are refered as F - formant transition which are inportant

cues for the identification of consonants.

Continous elements of speech are due to the continuity
of the position of the articulators, discrete breaks
being mainly due to shift in manner of production that is
a change in active resonator system etc. Spectrographic
pictures mght convey an overflow of data, binary coded
pattern aspects as well as quantized parameter data bel ong
to the inventory of such specifications. When processing
the spectrographic data on connected speech the first
object is to identify the boundaries of successive sound
segments. A phoneme may be physically encoded into smaller

or greater extent in the pattern aspect of several adjacent
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sound segnents. [Eg- stops sounds are considered as nade
up of the occlusion, burst, the explosion transcient, a
short fricative and a / h/ sound. Ildentification of a
feature are based on the follow ng paraneters.

- Duration

Intensity

Ener gy

Voi ce fundanental frequency (Fo)

- The F pattern (FI, F2, F3, F4, etc)

Formant structure (frequency intensity distribution)

Fine structure - referring to speech production, the

source (voiced , unvoiced).

3. MJILTI DI MENSI ONAL ANALYSI S:

In order to cone to a true feature systemt hat
underlies all phonenes of a | anguage, we have to have a
hypot hesi s of a nunber of feature systenms. Eg- Articulatory
phoneti c features, phonol ogical features and acoustic
features™. A statistical technique may be utilized to
determ ne what features are truely realized in production
and perception of sounds. These set of statistical techni-

gques are called nmulti-dinensional analyaia.

TRUE PERCEPTUAL FEATURE SYSTEM

1) The feature on a feature systemnust have articul atory
and / or acoustic references.

2) Features in a feature systemshould be sufficient in

nunber and specification to distinguish all consonants
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wthin a set.

3) The features of a set nust be realistic in the sense
that they can be utilized to predict with the maxi nal
degree of probability the responses of the subjects percep-
tion of consonants. The problemw th the phonol ogically
based systemis the fact that it may be sanme fromthe
theoretical point of viewbut nmay be unable to account

for speech production and perception errors.

An experinenter nmay use one of the follow ng techni ques
tofind out the simlarity / dissimlarity between phonenes.
1. Absol ute judgenent.

2. Paired conpari son.
3. conpari son.

Miul ti di nmensional analysis tries to find out the

fol | ow ng:

1. In what dinensional space or how nmany di mensi ons are

t he consonants or phonenes perceived?

2. Are these dinensions in nature and property simlar to
articulatory or acoustic features?

3. Do these dinmensions contribute equally to perception
or is there a hierarchy anong then?

4. Do all judges use one dinension or do sone judges use
sone and sone others the rest?

5. Are these differences in individual ranking Singh,

woods and Becker (1972) found that the Chonsky and Hall e
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(1968) systemseened to be the nost real.

The consonants were perceived in 3, /4/5 dinensional
scales. Singh, Wods and Becker (1972) gave a 5 di nensi onal
sol uti on whi ch was-

D nension 1- place of articulation front/back.

D nension 2- sibilancy.

D nensi on 3- Vvoi Cci ng.

D nensi on 4- pl osi veness.

D nension 5- nasality.

The rank order fromthe nost inportant to the |east
I nportant dinensionwas 1. place of articulation, 2. nasality
3. sibilancy, 4. voicing, 5. plosiveness. Based on these
principles a feature systemcall ed | NDSCAL was devel oped by
Si ngh, Wods and Becker. Voicing wee and nasality were
identical to the other earlier feature systens. Pl ace of
articulation feature was simlar with the Chonsky and
Halle's feature anterior. The feature systemevol ved here
I's an outconme of the three data collection nethods involving
three groups of adult listeners and application of nulti-
di mensi onal anal ysis. The drawback of this systemis that
there is an artifact due to the considerable reliance on
the statistical technique to tease out features of the
perceptual or productive data involving the consonants.

Secondly it does not contain enough nunber of features.
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ARTI CULATORY METHQOD:

Thi s nmet hod was used by Chonsky and Halle (1968).
An uni versal set of phonol ogi cal features was devel oped
based on the phonol ogi cal theory ofgenerative grammr. They
described the articulatory features of universal sounds.
The features are binary and are defined by adj ecti ves.
The vocal nechanismwas considered in terns of source,
areas of vocal tract involved, position of the tongue in
relation to different areas and al so oral and nasal
cavity differences in terns of volume. Eg- The feature
coronal / noncoronal is present in sounds which are produced
by the bl ade of the tongue fromraised neutral position.
Chonsky and Hall e (1968) believe that the features explai ned
by this method provide a representation of an utterance
whi ch can be interpreted as a set of instructions to the
physical articulatory system Bernthal and Wever (1976)
proposed a set of phonetic features. The features are
related to articulatory characteristics of speech sound
production. The features were intended to represent the
essential articulatory characteristics and to provide

nmeans for abernant speech production.

0*0*0*0*0*0*0*0*0*0
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DI STI NCTI VE FEATURES FCR CONSONANTS - A REVI EW
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DI STI NCTI VE FEATURES FOR CONSONANTS - A REVI EW

(a) JACOBSON FANT & HALLE(1951): The body of work done by

t hese pioneers was nostly on the acoustic aspect of the
sounds using spectrograns which gives a three di nensional
picture of the distinct pairs of consonants and vowel s.
After this they presented their articulatory basis of their
acoustic finding and came to the conclusion that the

di stinctive feature was the ultimate unit because it cannot
be resolved into any finer unit of distinction, in their
system 12 distinctive features have been noted. (I')vocalic/
nonvocal i ¢ (2)Consonant al / nonconsonantal (3)Interrupted/
conti nuant (4)Checked/unchecked (5)strident vs nell ow

(6) Voi ced vs unvoi ced (7)Conpact vs diffuse (8)Gave vs
acute (9)Flat vs plain (IO Sharp vs plain (Il)Tense vs

lax (12)Nasal vs oral. They also noticed that all

| anguages did not contain all the features. They descri bed
the speech sounds in ternms of presence/absence of a

f eat ur e.

VOCALI C/ NON VOCALIC. This feature is marked by the presence

of the "Voice source"” which can be represented on a spectrogram
by clear formant characterstics. Nonvocalic ipplies the

absence of these specifications.
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CONSONANTAL/ NONCONSONANTAL: This is the opposite of the

vocalic non vocalic feature. Vocalic sounds are non conso-
nantal and vi ceversa. This feature is considered as a

f undanent al source feature.

COVPACT/ DI FFUSE: Here the basic difference lies on the

terns of l|location of the energy. |In conpact sounds the

energy is in the central frequency region and in diffuse
sounds in the presence of one or nore frequency concentrations
in the noncentral frequency regions. This feature is a
resonance feature because the conpact consonants are produced
in the posterior part (palate and velum). D ffuse sounds

are produced in the anterior part (lips, tongue, and al veol ar
ri dge) Conpact consonants have |ess resonance behind the

point of constriction in the oral cavity. Front and diffuse
consonants have nore resonance behind the point of constric-

tion and | ess resonance in front.

GRAVE/ Acute: This feature specifically relates to diffusedness

whi ch has energy concentration in the upper portion of the

speech frequency region are considered acute. These sounds
wi th energy concentration in the lower part of the frequency
spectrumis called grave, (those diffuse sounds). This is
a tonality feature because the difference here lies in the

extreme frequencies.
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NASAL/ ORAL: Narrow band of energy is present at a very

low frequency that is 200Hz and another at a relatively
hi gh frequency that is 2,500H. This distinction is
mai nl y possible of the supplenental resonator cavity that
is the nasal cavity. Thisis |abelled as suppl enental

resonator feature.

TENSE/ LAX: Tense consonants have a | onger duration than
| ax consonants. Additionally in stops, tense consonants
have a greater strength of explosion than their |ax
counterparts. This is considered as a tonality feature,
may be because of the fact that tense consonants have

hi gher frequency conponents than their |ax conponents.

CONTI NUANT / I NTERRUPTED: It is a secondary consonantal source

feature which according to Jacobson, Fant and Halle consists
of 2 types of features based on primary source that is

envel ope feature and the stridency feature. Continuant/
interrupted feature is considered an envel ope feature
because there is a snooth envel ope of energy. (That is

a snmooth onset of energy for the continuants consonants and
an abrupt one for the interrupted consonants). The term
secondary consonantal feature inplies the fact that the
source of the sound is at the point of contact within the
vocal tract itself. Articulatorally all fricatives are

continuants and oral stops (affricates) are interrupted.
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STRI NDENT/ MELLOWN  Sounds with irregular or randomdistributions

are considered strident and with relatively nore regul ar
waveformdi stri bution are consi dered nel | ow. This is a

secondary consonantal source feature.

M LLER AND NI CELY (1955) They used a 5 feature system

consi sting of voicing, duration,affrtcation, place and
nasality. They described consonants in four articulatory
and one acoustic feature nanely voicing,affrication,place,
nasal ity and acoustic feature was duration. They did not

| eave any consonant unspecified in terns of either having

or not having a feature. They assigned the nunbers 1 to
consonant having a feature sound and O to a consonant not
having a feature. They first conceived of the confusion
matri x where the stinuli is at the extrene left of the

rows and sounds used as responses at thehead of colums -
the entries at the intersection of stinuli and responses
represent the nunber of times the stinulus has been confused
with the response. The basis of this feature systemwas the
errors made by the listeners in identifying 16 different
consonants, One mmjor difference fromthe Jacobson, Fant
and Halle's(1951) classification was the fact that Ml er
and Nicely adopted a ternary feature system nanely place

of articulation, and also instead of specifying the presence

of a feature by + and absence by - , redundancy was i ndicated
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by a blank. The feature systens proposed by M| Il er and

Ni cel y was based on the perception studies.

(a) Voicing: Here the feature voicing is differentiated as
voi ced and voicel ess by the vibration of the vocal cords.

1 is voiced and voicedless is O.

(b) Duration: MIler and Nicely was the first to suggest the
i nportance of this feature in perception. Fricatives have

greater duration.

(c) Affrication: If the closure at the point of contact

between the articulator and the point of articulation is
conpl ete the consonant may be stop/nasal - but if the
poi nt of contact is forced through a narrow aperture, the

result is a terbulance or friction of noise.

PLACE OF ARTI CULATION: The three different specification,

present here are (1) Front, (2) Mddle and (3) Back dependi ng
on where the constrictionis. This may be an orbitrary

assi gnnent .

NASALITY: It is produced by opening the nasopharyngea

port and releasing intra oral pressure through the nose.

HALLE (1964): Halle designated plus or mnus to each con-

sonant, doing away with the idea of |eaving a blank for
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redundancy of features. The articulatory descriptions of
the distinctive features becane a prom nent and sole basis
of his feature system Eight features were used by Halle

(1964) nanely.

VOCALIC - It referred to the periodic excitation of the
vocal folds and the openness of the vocal tract to form
the articulatory correlates of vocalic sounds. Non vocalic
sounds are produced with no periodic excitation of the vocal

folds and with a narrow opening of the vocal tract.

CONSONANTAL: This feature does not differenti ate one consonant

fromthe other. Consonantal sounds are those produced with
occlusion or contact at the centre path of the oral cavity.
Non consonantal sounds are produced wi thout such occl usion.
According to the degree of occlusion - maxi mumocclusion is
for stops? sound degree of occlusion for fricatives; and

third degree of occlusion for liquids and glides.

GRAVE: The definition of grave in this systemwas the sane

as that in Jacobson, Fant and Halle system

DI FFUSE: This feature was designated only to consonants -
conpact ness was designated solely to vowels. Here the
consonants are considered diffuse and nondiffuse conpared to

conpact vs diffuse as in Jacobson Fant and Halle's system
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D ffuse sounds are produced in the anterior portion of the
vocal tract and produced with utnost narrowng of the air
passage in the vocal tract. Non diffuse consonants are
produced at the posterior portion of the nmouth with |esser
degree of the narrow ng of the air passage in the vocal

tract.

STRIDENT: The strident consonants are produced by friction
of the airstream across a sharp edge constriction in the
vocal tract. Maximum eni ssion of noise produced by the
friction created by the airstreamis emtted across the

constriction.

NASAL: Nasal consonants are produced by the |owering of the

vel um t hereby passing air through the nasal cavity, ora

consonants produced by raising the raising of the velum

CONTI NUANT: They are produced by narrow ng of the vocal

tract in such a fashion that the narrow ng phenonenon does
not cause total occlusion. The noncontinuant sounds, are

totally occluded at sonme point in the vocal tract.

VO CED: Voi ced sounds involves the vibration of the vocal

folds and voi cel ess does not no vibration of the vocal folds.

SI NGH AND BLACK (1966) They extended the MIler & Nicely

feature systemby adding (1) Liquid to distinguish /b/ from/w/
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and / g/ from/w/ and/j /.

(2) Retroflexion- todistinguish/r/ and/1/.

(3) place feature to distinguish 1 fromh. The other

features are the same as those used by MIler and Nicely.

The present feature systemused 26 consonants of which 21

bel onged to English and 5 others fromthree other |anguages
fromwhi ch speakers had been chosen for testing the linguistic

famliarity of test consonants.

Voi cing: 9 consonants /p,t,k,s, ,h,t, f,/ are voiceless,
and the remaining were voi ced.
Nasality- Only /m and / n/ were nasal.

Frication.

PLACE OF ARTI CULATION: - Here 4 places were specified-

(1) Front of the mouth (p, f, b, v, m).
(2) Md-front of the mouth (t,d,s,z,, ,I,n)
(3) Md-back of mouth ( , , g, d ,r)
(4) Back of the mouth (k,g,y) ) It was not considered a
binary but a multiple channel system consisting of 4 places
having 4 channel s.
(1) Labial s/ nonl abial (2)Al veol ar/ Nonal veol ar (3)Pal at al / nonpal at al
(4) Velar and nonvelar. It has shown to be efficient and
valid (Singh 1966)
DURATI ON. 4 sounds were of |onger duration. 17 sounds were

shorter.
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LIQUD /1/ isaliquid- the other gere nonliquid. This

systemwas extended by S ngh(1968) to include all consonants
of English. He added two new features nanely glide - to

di stinguish between/w and/ j /. The feature retrofl ex was
used to distinguish /r/ fromthe consonants of English. This
systemis a conplete feature systemas it differentiates

all 25 consonants of English fromone anot her.

w ckel gren(1966) He observed that when subjects were given

to recall consecutive consonants the substituted consonants
for the target consonant seemto be related and that they
always differ by one or two distinctive features thus phonene
coding is taking place in the terns of distinctive feature.
In his study he used the Jacobson, Fant and Hall e systemto
anal yze the phonene codings. He then proposed his own set

of distinctive features as a result of inspecting the

cluster patterns of the matrices of consonant errors generated
by the short termmenory experinment. He specifically wanted
to add sane additional dinmensions to handle |aterals,
semvowel s and consonants. He retained (1) the MIller and

N cely's systemof nasality and voicing features. (2)Mde

a finer distinction on the place continumfromthree to five.
(3) A new approach to handl e the manner of articul ation.
Inthis system stops, fricatives, sonorants and vowel s on a

conti numwere possible. Stops were considered as havi ng
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the | east degree of openess, fricatives having the second
degree of openess. vowel |ike sounds having the third degree
of openness. He adopted the binary feature for voicing and
nasality and the ternary feature for openness and one

feature with five specifications, if he had been a strict
adherent of the binary feature then there woul d have been

10 features but woul d have been inaccurate because there
woul d have been a great deal of overlap between features.
Wckeol gren's introduction of the 5 specification of the

pl ace feature divided the 22 consonants into the fol | ow ng
groups of place O/p, b, m f, v, w place 1 (t, d, n,
r/ place 2 (s,z, )place 3 ( ,d, f, j/ place 4 (k,g, /
openness was divided into 3 degrees - oin/p,b,mt,d,n,

, ,kK,g/ 1 degree in /f,v, ,vI 2 degree /w,r, ,j,hl.

CHOVBKY AND HALLE (1968): According to t hem phonol ogi ca

conponents froma systemof rules that relate to the phonetic
representation of the sounds of a |anguage. They established
distinctive features by examning different hierarchies of
the linguistic rules. A sentence can be split into the

foll owing subdivisions ie. words in to phonenes? and phonenes
into distinctive features, ie. it is broken down first by
syntactic rules and then by phonem c sequencing rul es and

| astly by distinctive feature rules. They described the

articulatory features of the universal sounds on the assunption
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that the configuration of the human vocal nechani smand

speech reception mechani smare identical in all human bei ng.
They wanted a systemwherein all sounds of all |anguages

coul d be described, each feature being binary in nature.

The five major categories in the universal phonetic

features of the Chonsky and Halle are (1) Major class features,
(2) cavity features, (3) Manner of articul ation features,

(4) Source features and (5) Prosodic features.

MAJCR CLASS FEATURES. They consist of (1) true consonants

(2) Vowel s-vocalic, (3) Consonants that are nore vowel |ike
in nature (sonorant). According to Chonsky and Hal | e,
during the closed phase the in-flowfromthe lungs is either
i npeded or stopped and pressure is built up in the voca

tract during the open phase air flows out freely.

OONSONANTAL /  NON- OONSONANTAL Consonant al sounds are

produced with an obstruction in the vocal tract and non-
consonantal sounds without such an obstruction. Al vowels,
gl i des are non-consonantal ; because their production

does not involve any obstruction in the md saggital

region of the vocal tract.



5.12

VOCALI C/ NONVOCALI C.  Vocal i ¢ sounds are produced only when

the nost radical constriction in the oral cavity does not
exceed that in vowels / / and /u/ and when are positioned

to produce spontaneous Vvoi cing.

SONORANT/ NONSONORANT Sonorants are produced with spontaneous

voi ci ng- nonsonor ant sounds are those which do not involve
spont aneous voi cing. The vowel s, glides, nasals and glides are

sonor ants.

CAVITY FEATURES: They are the second set of universal features

descri bed by Chonsky and Halle. They pointedout the difficulty
in the I PA wherein they are described by two different systens.
The vowel s are described by the |ocation of the 3 general

areas - front,md, and back and the consonants are described

by the point constriction in the oral cavity - |abial

al veol ar etc.

Jacobson's solution to these seperate systens for vowels
and consonants was the presentation of two sets of binary
features (1) Conpact/diffuse (2)Gave/acute. The subclassifi-
cations of these features are (l)Coronal (2)Anterior (3)Tongue

body features (5)H gh |ow back (4)Round (5)Di stributed.

CORONAL - NONCORONAL: Chonsky and Hal |l e descri bed coronal sounds

as produced with the blade of the tongue raised fromits

neutral position and the noncoronal sounds as produced with
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the bl ade of the tongue in the neutral position, Scevens 1901?
Broach (1911) did not use this termwhen speaking of sounds
formed with the flat part of the blade, in Englishr, 1, t,

d, , , n, . Z, , , are coronal; the remaining are non-
coronal. AlIl non-coronal are produced with the bl ade of the

tongue in a neutral position.

ANTERI OR / NONANTERI OR: They are the other nanmes for front /

back features. All front sounds are anterior and all back

sounds are non-anterior. This is on the basis that the oral
cavity considered length wise with |ips at the front end and
velum at the back end. All consonants produced with constriction
between the alveolar ridge and lips are called ANTERI OR and

all consonants produced with the constriction between the

pal ate and the vel um call ed NONANTERI OR, sounds.

TONGUE BODY FEATURES: High, low, back relate to the position

of the body of the tongue, all these projections are neasured

fromits neutral position as in/ /.

HGH/ NONHI GH:  Sounds produced by raising the tongue body

hi gher than its neutral position.

LON/ NONLOW By positioning the tongue body |ower than

neutral positions - nonlow tithout such a |owering.

BACK / NONBACK: Moving the body of the tongue further back

than its neutral position. Nonback where they are produced
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wi thout noving it fromthe neutral position.

ROUND: This is produced by the rounding of the lips to form

oval / round variabl e shapes dependi ng on the amount of

roundi ng needed for the production of a given phonene.

DI STRI BUTED/ NONDI STRIBUTED: It is the place of articulation

feature not utilized in characterizing the sounds of English

| anguage. Distributed sounds are produced with a constriction
that extends for a considerable distance along the direction
of the airflow, Non distributed sounds are produced with

constriction only for a short distance in this direction.

COVERED / NONCOVERED: The feature covered / non-covered is

restricted only to vowels and found in sone west African

| anguages.

GLOTTAL CONSTRICTIONS: They are produced by the constriction

of the glottal area beyond the neutral narrow ng position.

SECONDARY APERTURE FEATURES: Nasal / Non-nasal, l|ateral /

non | ateral produced by |lowering the m dsection of the tongue.

MANNER OF ARTI CULATI ON FEATURES

CONTI NUANT / NONCONTI NUANT: The conti nuant consonants are

produced with the constriction in the vocal tract regul ated

in such as way that conplete closure or blocking of the air-
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passage never occurs. Non continuant (stops) are produced
with conplete closure so that the passage of air is blocked

effectively.

RELEASE FEATURES: Two ki nds of rel ease features are descri bed

by Chonsky and Hal |l e which apply to stop consonants, plosive
stops are considered as rel eased instantaneously; The

affricate is a stop which is released with sone del ay.

TENSE / NONTENSE: Consonants which are voiceless are tense

and voicel ess are non-tense.

SQURCE FEATURES

VO CED / VA CELESS: Vocal cords vibrate for the voi ced sounds;

voi cel ess sounds are produced w thout vibration of vocal cords.

These features provide a representation of an utterance
whi ch can be interpreted as a set of instruction to the
physical articulatory systemor as a refined |evel of

perceptual representation (Chonsky and Halle 1968).
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Part 6

DI STI NCTI VE FEATURES AND THEI R PERCEPTI ON

"The intellect pierces the form overleaps
the wal |, detects intrinsic |ikeness

bet ween renote things and reduces all
things to a few principl es”

- Ral ph Vil do Emer son
(intellect 1841)



Dl STI NCTI VE FEATURES AND THEI R PERCEPTI ON

The phonenes of a | anguage are perceived in terns of
distinctive features and thus supports the reality of the
features. Mller and Ncely (1955) froma study showed
that nasality and voicing showgreater strength that is
greater informati on transmssion than the features duration,
frication and place of articulation. Wen the speech is
sent under | ow pass and high pass filter conditions, nasality,
voicing and frication had higher rate of information,
whi | e under | ow pass conditions, features of place of
articulation and duration, have a higher rate of inforna-
tion. The results of the MIler and N cely (1955) experi -
ment showed that the different features did not hold

simlar ranks in speech perception.

Rank order was, Nasality 62% Moicing 59% Duration

41% Frication 40% Pl ace of articulation 27%

Vari ous studi es where anal ysis of the perception of

distinctive features were done are given bel ow.

Singh and Bl ack (1966) did a cross |anguage experi nent
where listeners of H ndi, English, Arabic and Japanese
spoke and identified identical set of 26 consonants in
contexts of two vowels, purpose was to establish a
common set of paraneters or features across the four

| anguages to investigate the universal application of a



6.2

sel ected group of consonant features in speech perception.
Rank order obtained was (1) Nasality (2) place (3) Liquid
(4) Voicing (5) Duration (6) Frication (7) Aspiration.
By conparing the two studies, it can be seen that there

| S agreenent between t hem

Klatt (1968) did a study on the structure of
confusions in short termnenory between English consonants.
There seens to be a natural dividing |ine between features
that appear to be strongly present i.e., voiced, |ong
frication, sonorant, continuant and strident and those
present to a | esser degree (anterior - Coronal, nasal and

consonantal ).

Singh (1970 found a distinct difference between the
Engl i sh consonants percei ved by English and H ndi speakers.
For both the | anguage groups affricati on was one of the
strongest features. Nasality and frication were one of

t he weaker features.

Wckerl green (1966) investigated the application of
alternative distinctive feature systemin predicting
error in short termnenory for consonants. The study
indicated that intrusion errors in short termnenory tend
to have distinctive features in common with the presented
consonants, but they are not renmenbered in an all or none
manner. Sone of the features of the consonant can be

recal | ed, while others cannot? producing a systenatic
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tendency for the errors in short recall to have distinctive
features in common with the correct consonant. This suggests
that recall of a consonant neans recall of a set of features
that defines that consonant in nenory, and each feature

is recalled atl east sem -independantly of the other feature.

Ahmed and Agarwal (1969) investigated the infornation
transmssion in 29 consonants in Hndi at the initial
position and final positionina C/Csyllable. A feature
systemsimlar to Singh and Bl ack (1966) was used to
describe the Hndi consonants. The features nasality and
aspiration denonstrated the nost pronounced differences

between their ranks both ininitial and final positions.

Qupta, Agarwal, Ahned (1969) determ ned the effect
of clipping on the intelligibility of the consonants and
features and to find out the amounts of information given
by initial consonants and final consonants and to note
di fferences in consonant perception for these two positions.
Anal ysis reveal ed that the rank order of features in initial
position was fromnost to |least susceptible to clipping
was place, nasality, liquids, and continuancy. Inthe
final position of the syllable the greatest anount of
clipping effect was seen for the feature nasality and
smal l est for affricates; maxi mumeffect of clipping is seen

for the feature frication.

Kennedy and Shankeveiler (1969) did a study on the

hem sphere | ocal i zation for speech perception. CVC syllabl es
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were given in dichotic pairs. Results revealed that a
significant right ear advantage was obtained for initial
and final stop consonants, and for the features of voicing,
and pl ace of production in stop consonants. Analysis
reveal ed that specialization of dom nant hem sphere in
speech perception is due to its possession of a linguistic
devi ce and not due to specialized capacities for auditory

anal ysi s.

Singh (1971) froma study hypot hesi zed t hat
(1) The distinguishing characteristics of the voicing
feature inproved in noise and detereorated in quiet.
(2) Frication inproved in quiet and deteriorated in noi se.
(3) When in conpetitionwth other features in quiet
condi tion, voicing feature was stabl e.
(4) Noise characteristics of frication were easily |ost
in the experinmental noise.
(5) Nasals, liquids, glides were mninally af fected by

filtering and noi se conditions.

Wang and Bil ger (1973) found that nasality, voicing
and roundness were perceptual ly inportant whenever they
occured. Nasality was the best perceived feature in this

st udy.
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ROLE CF DI STI NCTI VE FEATURES | N DI CHOTl C PROCESSI NG
O A PHONEME

Col e and Scott (1972) found that the reaction tine
was greatest when pairs of syllables were nost simlar.
Bl unstei n and CGooper (1972) found that the discrimnation
task was better when the consonants differed by nore than
one syllable. The feature differences in the identification
task had to be scored in short termnenory as well as
be processed for discrimnation, thus indicating that a

| oaded system and resulted in poorer scores.

Day and vigorito (1972) in a dichotic task reported
that stops showed a right ear advantage whil e vowel s
showed a |eft ear advantage. This corroborated with the

study by Studert-Kennedy and shankveiler (1970).

Bl unstein, Tartler and M cheal (1973) investigated
the perceptual reality of selected distinctive features
indichotic listening. The consonants were placed in
CV context and only one or two feature contrasts were
tested. Eg: /ba/ inoneear; /ma/ inthe other ear. The
overall identification of consonants was greater in the
right ear. Fricatives and stops were identified signifi-
cantly greater nunber of times in the right ear thanin
the left. Nasality did not show any difference between

right and left ears.
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Bi nne, Allen, Jackson (1974) did a study on the

auditory and visual contributions to perception of

consonants. Perceptual confusions for 16 consonant vowel s
were studied with normal hearing adul ts under various

signal to noise ratios; auditory and visual only conditions.
An articulatory feature classification wa* used to anal yze
responses with respect to percentage of correct identifi-
cation and information transmssion. In the auditory
conditions voicing and nasality were |east affected while

pl ace of articul ati on whowed greatest reduction in
intelligibility. Auditory visual confusions indicated

that the visual channel ia bisensory presentations reduced
errors when phonenes differed by place of articulation’

with greatest visual conplenent during the poorer signal-
to-noise ratios, invisual only condition, the subjects
were able to categorize phonenes into discrete honophonous
group, part whole reliability for "Visual only" condition
was high indicating it could be used with aural rehabilitation

clients.

DI STI NCTI VE FEATURE PERCEPTION IN HARD CF HEARI NG

Research has been done in this area by Danhauer and
Singh (1975), Bilger (1976), Doyl e, Danhauer, Edgerton
(1980). The overall goal was to see what features are
used by this popul ation. Singh and Danhauer (1975) used

different groups of Sensori-neural hearing |oss subjects
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and used filtered and unfiltered stinmuli, conclusions
fromtheir studies seemto be the fact that filtering

did not affect either the recovery of the features in

any predictabl e fashion.

(2) Perceptual features of consonants were recovered by

I nvoki ng "cues" not related to acoustic threshol ds thus
nmaki ng possible for the subjects with sharp slopes in
puretone sensitivity beyond 500 Hz to be able to utilize
features of high frequency characteristics.

(3) The perceptual features obtained for these three groups
of subjects were simlar to the ones reported earlier
under conditions of noise (Mtchell and Singh, 1974; Wods
Becker and Singh, 1972). in a O/ V stimulus, the severely
hard of hearing seemto process vowel information by their
residual |ow frequency hearing (since hearing |oss occur

i n high frequency areas) consonants are usually not

per cei ved because they contain high frequencies and thus
not perceived as blanks in the tenporal continuumby the
hard of hearing. Mst of them can hear |ow frequency

energy conponent of a voiced consonant.

Danhauer and Singh (1975) did a study in which cross
| i ngui stic responses were obtained to CVCV stinmuli by
severely hard of hearing children and profoundly deaf.
The subjects were French, American and Yugosl avi an.

The perceptual features by themwere nasality, vaoicing,

sonor ancy, sibilancy and continuancy. It was concl uded
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fromthis study that perceptual features of phonenes did
not depend directly on the decodi ng of acoustic cues.
Features were entities by thensel ves w thout direct
correlations with acoustic properties of the stimuli and

the auditory capacity of the perceiver.

Danhauer and Singh (1975) studied the feature-gram
profiles of three different hearing inpaired |anguage
groups using 7 distinctive feature consonant phonenes.
The percentage of information val ue associated wth the
seven distinctive features for each group were plotted and
ranked. A conparison of the featuregrans and pure tone
t hreshol ds showed the inportance of the forner in the
realistic assessnment of patients' hearing of speech sounds.
Results indicated that the three hearing inpaired groups
derive greatest information fromsonorancy, nasality,

voicing and | east by place and lability.

Bil ger (1976) investigated the consonant confusions
in patients with sensori-neural hearing | oss, pattern of
consonant confusions varied both with degree and confi gu-
ration of the subject's loss. D fferent terns of feature
Identification was seen with different |evels; subjects
performng at the sane |level also did not show simlar
patterns of confusion. Findings agree with owen (1972)
that high frequency hearing |oss subjects had difficulty
identifying sibilants. Owens (1972) did not find a

rel ationshi p between confusi on
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Doyl e, Danhauer, Edgerton (1980) studied the identification
errors for intial consonants of CVCV of a nonsense syllable
test were analyzed for normals and Sensori-neural hearing

| oss subjects. Listener's responses were recorded and
transcribed and converted into confusion matrices and
submtted to anal yses of individual distinctive features.
Results of anal ysis indicated that voicing, place of
articulation, frication and sibilancy were salient features
used by both listeners in the perception of consonants.

That is, sanme perceptual strategies were used by both the
groups. The only difference was that front/back rel ation-
ship was retained for normals but not for sensori-neura

| oss cases.

MIler (1977) investigated the non-independance of
feature processing ininitial consonants. Mutual
dependence in the processing of manner and place of arti -
culation was investigated in two experiments
(1) the location of the voiced voi cel ess boundary as a
function of place of articulation was done
(2) location of the bilabial-alveolar boundary as a function
of manner class was al so done.
i n both the experinents, the location of the phonetic
boundary systematically varied as a function of the non-
target feature value. There is considerable evidence from
a variety of experinents to suggest that feature information

during perceptual processing, i.e., obtaining during
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t he perceptual processing.

Hayden, Kristen (1978) studied the role of distinctive
features in dichotic presentation of English consonants.
Results were evaluated for the entire stinulus set and
various intra and inter manner class conparisons. Stops

showed a greater right ear advantage.

| nportance of distinctive feature in the accuracy of
i dentification of phonenes are nany
- the nunber of features contrasting between them affected
the accuracy of identification.
- Significant nunber of error responses were bl ending or
conbi ning of features fromthe opposite ear.
- for each feature, one feature specification domnated

over the other.

The di fference between stops and ot her consonants may
be due to that fact that acoustic cues for stops are briefer?
the |istener nust separate the unattended consonant by ear

and also identify the selective stimulus.

Celfand and Silnman (1979) found that information
transfer under reverberation was poorest for place of
articulation, stops, frication whereas sibilance, duration
and semvowel infornation was barely affected. The effect
of reverberation tinme was nost in the final position,
especially for place feature. S bilants were found to be

highly resistant to reverberation.
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Arabie (1979) evaluated the role of acoustic properties
in defining rel ati onshi ps between phonenes. | NDSCAL nodel
was used whi ch provides a venue for the question of whether
acoustic properties or phonetic features corresponds closely
to perceptual dinensions. Results indicated that nasality
and voicing are the features inthe first dinension. This
di mensi on had the |argest perceptual effects in experinental
conditions of masking and | ow pass filtering. Wth severe
degradation only the first di mension was significant.

A primary function of the second dinension is that of
segregating the group of voiced consonants fromthe remnaining.
Phonene projection on the third di mensi on do not clearly

nmeet the criteria for features. Fourth di mension seens to
speci fy perceptual information that is atleast as inportant
for discrimnation between consonants with the same val ues

on the selected feature as between phonenes w th contrasting

val ues on that feature.

Results of the anal ysis supports the hypothesis that
perceptual simlarity appears to be heavily dependent on
t he acoustic props of the sound, observed patterns of
simlarity may not be consistently describably in terns

of a single phonetic representati on.

In conclusion it can be said that perceptual features
appearing persistently and consistently were voi ci ng,
nasal ity, sibilancy, continuancy, sonorancy. They have

potentials of being described sinultaneously by sel ected



6. 13

articulatory and acoustic factors. However, while the
perceptual features mght utilize the articulatory and
acoustic properties, they are entities into thensel ves

t hereby superseding man's possibilities in both the
auditory and articulatory domains. The recovery of high
frequency features |ike place of articulation and

si bilancy perceived by nornmal subjects and by severely
hearing i npaired young adults of several |anguages
denonstrates the interdependance of features from close
auditory ties. The hearing inpaired subjects whose

audi ograns show appreci able hearing | oss at and above
500 Hz have the ability to utilize these features in a
conpl ex perceptual task which cannot be expl ai ned by the
theory of audition. Phonemc perception nmay defy auditory
principles since it has been shown that |isteners from
various linguistic settings made perceptual errors with
sophi stication that was not a part of their phonetic

repertoire.
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DI STI NCTI VE FEATURES AND ARTI CULATI ON

"They can't tal k straight

Anynore than they can wal k Strai ght
Their pronunciation is aw ul

And their grammar flawful”

—(Qgden Nash
(It nust be the ml k)



DI STI NCTI VE FEATURES AND ARTI CULATI ON

"Articulation deviancy is nmainly a disorder of
distinctive feature msapplication in a particul ar
phoneti c environnment” (S ngh, 1976). D stinctive
features are useful right fromeval uation to therapy.
The various studies of articulation fromthe point of
view of distinctive features will be briefly revi ened

her e.
STUDI ES: -

Haas (1963) studied the articulation of a dyslexic.

Consonant substitutions of plosive, sibilant, nasal,
liquid and place of articulation were deviant. Haas
concluded that the inportant el enent in teaching sounds
of speech was the discrimnation of those features

that the child fails to produce. He stressed the fact
that a gradation of phonol ogi cal distinctions be

necessary.

Ei bert, Shelton and ARDNT (1967) found that subjects

who msarticulate / s/ generalized the rules to/ z/ but
not to/r/. This may be the fact because the feature

differences are too nany between /r/ and / s/ .

CROCKER (1969) has stated that child' s consonant al

phonol ogi cal conpetence is based on distinctive feature

nodels. He stressed the orderly and systematic nature
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of child s conpetence through out its energence. He
suggested that the child does not |earn phonenes

or features perse but by new rules for conbining
features and classes of features. "The nodel does
not postul ate that one sound is |earned from anot her.
It states that a feature is taken froman established
feature sound and conbi ned with another feature to

establish a newfeature set or sounds". (O ocker, 1969).

Orocker (1969) divided the chonsky and Halle's
distinctive features into 3 categories, prinmary,
secondary and cognate. Prinmary included vocali c,
consonantal , nasal, strident. Secondary category
i ncl uded continuant, diffuse, voiced and grave. The

cognate indicates the presence or absence of a feature.

A set is defined as the conbination of features
that make up a phonene. He viewed that devel opnent is
undi fferentiated fromgeneral |evel to specific |evel.
Normal and deviant articul ation can be expl ai ned by
this nodel. A sound may be m sarticul ated because of
t he conpl ex conbi nation of feature sounds required
for its mastery. This nmay be because certain critical
features were not nmastered earlier in devel opment or
because t he sound was confused with one whose features

appeared earlier in a feature set.

VWeber (1970 based treatnent on two different principles



7.3

ot her than cl assical nethods

(1) An entrire pattern/category was taught at once rather
t han one sound at a tinme

(2) Child was taught to consciously contrast the
incorrect feature with correct feature throughout

t her apy.

COVPTON (1970) studied articulatory substitutions
of two children and found that errors are systematic
and that the substituted phonenes being the distinctive

f eat ures.

McREYNOLDS AND HUSTON (1971) investigated whet her

a feature msarticulated in one phonene was al so

m sarticulated in other phonemes containing the feature*
They al so exam ned the hypothesis that a feature

absent in the phonene where it bel ongs nmay appear

in the phonenme where it does not belong. The features
used the greatest nunber of tinmes were coronal, |ow,

and consonantal ? those used fewest nunber of tines

were stridency, voicing and continuancy.

POLLACK AND REES (1972) differentiated between

phonetic errors and phonem c errors, phonetic errors
were problens in auditory processing, notor sequencing.
Phonem c errors are due to inadequate phonol ogi cal

devel opnent.
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They felt that the follow ng should be |ooked for
whi l e doing analysis using distinctive features.
(a) Is a specific feature totally absent froma set of
features?
(b) Are all features present but not in conbination
wi th others?
(c) Are they present but inappropriately incorporated?
(d) Are features pertinent to a specific phonene present

in one phonetic context but absent in another?

Mc REYNOLDS AND BENNETT (1972) tested the generali -

zation of features along phonemes. The features were
first taught with the consonant at the initial position
and then in the final position of the word. Fromtheir
study, they saw the generalization on the sounds

/f, v, s, z, /. They found that generalizations took
place to a large extent and found this system highly

econoni cal and el egant.

OLLER (1973) studied the regularities in abnornal
child phonol ogy. Here generative notational conventions
were applied to abnormal child speech which revealed a
great delicacy in the substitutions of the child. All
children showed sone sort of fricative/affricate
substitution. 1In early stages all fricatives and
affricates are changed to cognate stops. All [liquids

were al so changed into stops.
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SI NGH AND FRANK (1972) anal yzed consonant arti cu-

| atory problens in children who exhibited normal hearing
and nornmal neurol ogi cal devel opnent. Substitutions

were counted in all three positions - initial, mnedial
and final. Results indicated that no phonene is immune
to substitution, yet not all phonemes can be used as

substi t ut es.

Manner Substitution - Stop replaced nasal and fricative

but not viceversa. This is because stop or nasal is
a feature of oral occlusion which is shared.

Pl ace Substitution - It is substituted by the cl osest,

nore fronted place in the sane nmanner as in the stop
and nasal series. Alveolar was substituted for back
and | abial for al veol ar.

Fricative Series - Al veolar was substituted for back,

interdental for alveolar, labial for interdental.

Principles governing substitution rules is a
conbi nati on of phonetic stability and interphonentc
simlarity. A feature is considered stable if it
substituted relatively infrequently. The earlier a
feature is acquired the nore stable it is and wil |
replace the less stable features. An erred phonene
is nore simlar interns of distinctive features.
Concl usi ons based on this study were,
- The nost recently acquired phonenes are repl aced nost

of ten.
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- Phonenes used as substitutes are nost often the
ones learnt earliest.

- stop feature is nost frequent replacenent for other
manner feat ures.

- fricatives and nasals are replaced by stops.

- stops are not replaced.

- Nasals and fricatives do not substitute for each other

- A place feature is substituted by the closest nore
frontal place in the sane nmanner of articul ation.

- alveol ar repl aces back.

i nterdental replaces al veol ar.

| abi al repl aces al veol ar.

CLLER AND KELLY (1974) studi ed the phonol ogi ca

substitution processes of a hard of hearing child.
They found that all final fricatives and affricates
wer e devoi ced, fronting of consonants were seen, i.e.,
vel ar consonants repl aced by al veolars. Dentalization

and bl adi ng of al veol ar consonants was seen.

KAVARA, KAVARA AND SINGH (1974) Articulation

errors of 77 children were anal yzed using distinctive
features for both articulation. A feature gramwas

used to plot the subject's speech discrimnation and

or articulation scores, interns of distinctive features.
By anal ysing the discrimnant anal ysis, the subjects

fell into five groups nanely (1) Pathol ogy | esion
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organi c group. (2) Retarded group (3) cleft palate
group (4) Functional group (5) Specific learning disability

group. Each group had a significantly different profile.

KELLY AND KELLY AND SINCH (1973) They st udi ed

articulation problens of 60 children (8 - 10 years)

30 normal and 30 had articulation problens, it was
found fromthe distinctive feature analysis that the
Tenpline Darley test a unitary nmeasure of the patient's
articulation performance, the distinctive feature

score being a neasure of differential skill on the
nunber of paraneters reflecting the patient's under-

| yi ng conpet ence.

MARTI N AND RI YRODSKY (1974) investigated the

phonol ogi cal inpairnent in aphasia using

distinctive feature analysis. A definite hierarchy
for consonants was present wi th continuant occuring
nost frequently. GCenerally continuation error was
simlar to the phonene in the stimulus. Degree of
simlarity as neasured by distinctive feature spread
bet ween t he phonene subject to commutati on and the
ot her phonenes in the stinmulus did not seemto be a
maj or factor in a phonene's tendency to get repl aced
by anot her phonene. Strident, voice, coronal and
continuant were the nost frequently occuring oppositions.
Thi s hierarchy occured when the error phonene was

conpared to the desired phonene/stinul us phonenes and
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not when the error phonenme was conpared to ot her
phonenes in the response. The problemwas mainly
t hought not to be one of "programm ng novenents" but

related to perceptual nenory and retrieval problens.

COSTELLO AND ONSTI NE (1976) They anal yzed t he

children's msarticulations in terns of distinctive
features and selected a particular feature for

remedi ation. During therapy sessions generalizations
were apparent; 7 error phonenes by neans of 3 error
phonemes. This supports MReynold and Bennett's
(1972) fi ndings.

FERRIS (1978) anal yzed deviant articulation in
ternms of distinctive features. The nunber of phonene
errors for each child was cal cul ated. Phonetic errors
were then transcribed into feature errors. Features
were converted into percentages. It was found that
young children made nore feature errors than ol der
children and that defective speakers progress in the

sane way as nornal speakers.

METZ, CARD, SECTCR (1980) did a study on the

renmedi ati on of voicing errors produced by hard of
hearing adults using distinctive features. During
therapy it was seen that stimulus generalization took
place in/z/ but not to/v/ and/ /. Thus one can

hypot hesi ze that subjects had not phonemcal ly separated
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/sl from/zly [f/ from/v/. subjects knewthe rule

but were unable to produce them Results also indicated
that voicing errors were not due to an aberrant feature
rule but due to an instantiation of the rule in indi-

vi dual segnents. Voicing errors are nore phonetic in
nature. They were unable to appropriately schedul e

the onset and offset of voicing in relation to supra-

glottal articulation of /v/ and/ /.

RUDER (1981) used the distinctive feature approach
to the patients who had phoneti c di sorders nanifested
by sone definite problens in neuronuscular control of

t ongue movenents.

0:0:0:0:0:0:0:0:0:
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STUDI ESC- DI STI NCTI VE FEATURES DONE | N | NDI AN LANGUACE




STUD ES G D STI NCTI VE FEATURES DONE | N | NDI AN LANGUAGES

Ahnmed and Agarewal (1969) attenpted to find the signi-
ficant features in the perception of H ndi consonants* A
quantitative procedure was adopted to ascertai n which
features were nost significant for |isteners and whet her
or not they are simlar ininitial and final positions.

The anmount of information transmtted in bits for stimulus
was cal culated for a given feature. Results indicated that-
sem vowels and affricates were nost intelligible and

that maj or confusions existed anong pl osives, in both
positions initial and final, confusions occured nost
frequently between consonant cl asses di stinguished by a
single feature; and they have concluded that in the initial
position, confusions generally arise due to manner of
articulation, and in the final position confusions in
terns of place of articulation. They also found that
initial and final vowel transitions play a very inportant

part in recognition of consonants.

GQupt a, Agrawal and Ahned (1969) did another study on
perception of H ndi consonants in 'clipped speech'. Effect
of peak clipping on intelligibility of individual consonants
was found and to correlate different information of initia
consonants and final consonants and to see the difference
I n perception of the two positions. Results indicated
that the average effect of clipping on features were as

fol |l ows-
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(1) place of articulation, (2) nasality, (3) flapped
liquids, (4) liquids, (5 Continuants, (6) Voicing,
(7) Frication, (8) Aspiration, (9) affrication.
Somasundaram N.  (1972) did a contrastive anal ysis
of phonol ogy of Tam |, Tel equ, Kannada and Mal ayal am
based on distinctive features. 11 distinctive features
were necessary to distinguish the phonenes of the 4
| anguages. 1. vocalic, 2. consonantal, 3. nasal, 4. con-
ti nuous, 5. tense, 6. Grave, 7. Conpact, 8. Flat, 9. Sharp
10. Diffuse, 11. Strident. Based on the analysis it was
found that Mal ayal am has; the maxi numnunber of feature
di stinctions and maxi mum nunber of phonenes anong the 4
| anguages. Features 1 to 8 are common to all | anguages.
Nunber 11 is phonemc only in Tam| and Mal ayal amand 9

I's phonemc only to Mal ayal am

Somasundaram N states "since Mal ayal am possess al |
all the feature distinctions that are commonly avail abl e
to all the |anguages, a native speaker of Mal ayal amwi ||
not find difficulty in identifying all the phonenes of
the other three |anguages; But native speaker of Tam |
or Kannada nmay fail to distinguish the dental and al veol ar
stops and nasal s of Mal ayal am because the sharp feature is
only allophonic in those |anguages.” He adds "A speech
clinician whose native |anguage is Mal ayalamnmay tend to

over differentiate the sounds when he is to work wwth the
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other three |anguages and under differentiation may be
t he case when a native speaker of Telegu, Tam| or kannada

therapist tries to teach Mal ayal am"

Val entine (1977) proposed a systemfor classifying

phonol ogi cal segnents into the followi ng features-

(1) Back / nonback

(2) Nasal / nonnasal

(3) Gostruent / nonobstruent

(4) Continuant / nonconti nuant

(5 Retracted / nonretracted

(6) Retroflex / nonretroflex

(7) Aspirate / nonaspirate

(8) Palatal / nonpal at al

(9) Retracted / nonretracted nonl ateral nonobstruent
(10) Coronal / noncoronal

(110 Lateral / nonl ateral

(12) Retracted / nonretracted nonconsonantal obstruent
(13) Voiced / voicel ess.

Details of this systemis given in the methodol ogy.

Ramaswam . N. (1980) studied phonetic features of Tam |
sounds. The features necessary to distinguish vowels are

tongue features (high, |owand back).

Features necessary to differentiate the consonants:

Stops, affricates and fricatives are non-sonorant or
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or obstruents, stops and affricates are differentiated by
fricatives by the feature continuant, stops are differen-
tiated fromaffricates by feature (abrupt rel ease)

since the release of the arrested air in the caseof

stops is abrupt but is delayed in the case of affricates.
Point of articulation feature is al so necessary. The
feature anterior distinguishes sounds that are produced

in fron of al veo-pal atal region and those which are

produced at the back of the al veo-pal atal region.

Fal guni Pat hak (1982) studied the distinctive feature
systemin Qujarathi |anguage using both articul atory and
acoustic nethod. The followi ng features were found to
be present nanely - Aspiration, Nasality, Sem vowel,

Retrofl ex, vel ar.

Venkat esh (1983) studied the distinctive feature
systemin Kannada | anguage using both articulatory and
acoustic nethods. 8 features were found to be present,
nanely - Voicing, Nasality, Aspiration, Anterior, Coronal*

Conti nuancy, Stridency and Lateral.

0*0*0*0*0*0*0*0*0*0



Part 9

PRCS AND CONS CF D STI NCTI VE FEATURE SYSTEMS



PROS AND CONS OF D STI NCTI VE FEATURE SYSTENMVS

1. The nost often quoted advantage of the distinctive
feature theory is its econony (Pollack and Rees, 1971).
Costello and Gstine (1976) nodified the multiple arti -
culation errors based on the theory of distinctive
features. They used the Singh and Pol en net hod by
teachi ng the phonene by sequentially adding features

to phonene already present in the repertoire. Results
indicated that this tenhnique is highly efficient as 7
error phonenes were corrected by nmeans of only 3 error
phonenmes. Results support the finding of MReynold

and Bennett (1972). First the childis notorically

| earning to produce two phonenes in increasingly conplex

linguistic units and in a variety of phonetic contexts.

2. I n conventional articulation therapy, each msarti -
cul ated sound nust be worked with, in the distinctive
feature approach an initial classification of the
errors made are done so that it is easier to stress on
a particular feature. The task does not | ook too
formdable to the clinician because even though there
may be many sounds which are msarticulated, inreality
only a few features nay need correction. This inplies
that by using the distinctive feature approach in

therapy, tinme is saved.
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3. This process of teaching the feature and its
generalization has greater validity since by intro-
ducing the feature it is nore central and stable

than nmerely correcting a msarticul ated sound.

4, During the assessnent of the articul ati on di sorder
by using the distinctive feature, approach, by adopting
the distinctive feature principle, the clinician can

I ndi cat e speech therapy dependi ng upon the general
pattern of articulatory errors rather than upon a
genetic devel opnental age level interpretation of

when speci fic phonenes are nastered (Pollack and Rees,

1972).

5. A feature gramis prefered to the traditiona

speech discrimnation or articulation tests (Danhauer

and Si ngh, 1975). Processing of phonenes of hard of
heari ng and deaf cannot be predicted by pure tone

audi ograns which deals wth specific frequencies.

The speech discrimnation does not present an intera-
ction of the ear and the crucial properties of the speech
sounds, phonene perception is a function of distinct
articulatory features of consonants and vowels. P otting
the patient's speech discrimnation or articulation
scores inthe formof features; This by |ooking at the
feature gramwe can start therapy. Thus the feature

gramis diagnostic, prognostic and therapeutic.
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6. The use of the binary principle in the distinctive
feature systemenables the analysis to be done by a

conput er system

7. Dam en Martin and Regrodsky (1974) state that
one of the advantages of the distinctive feature as
"it serves both as a phonem c description and as an

ai d i n, phonol ogi cal anal ysi s".

8. D stinctive feature anal ysis and therapy can be
applied to any clinical population. In cases wherein
definite neuronuscul ar control was lost, it was found

t hat phonem c generalizations took place (Ruder, 1981).
studi es have been done wherein this systemhas been
applied to the nature of phonol ogical inpairnment in

aphasia (Martin and R grodsky, 1974) and apraxi cs.

Any systemhas its own limtations; so has the
distinctive feature system Walsh (1974) in his
article, "On certain practical inadequacies of the
distinctive feature systens” critically eval uates the
theory and presents its drawbacks. The essence of

his critical viewis as foll ows:

1. Main problemin the existing set of features
is the fact that distinctive features arise from
aut ononous phonem cs and transfornational generative

grammar (TG3 which have an idealized | evel of
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| anguage whi ch is renoved fromthe physical surface
realities of speech. Jacobson, Fant and Hall e (1952)
proposed that all |anguages can be anal yzed usi ng

t hese f eat ures.

2. Several of the features such as vocalic and
consonantal, conpact and grave are al nost derived
nost entirely on acoustic properties and nmay appear

I n spectrographic analysis. nly flat and nasal
(according to Wal sh, 1974) appear to define a natural

cl ass of sounds.

3. According to MReynol ds (1972) stiidency was found
to be a major class feature because it can be genera-
lized in other phonemc contexts, but this cannot be
whol | y accepted because they have presented no i nforna-
tion, about the nature of the msarticul ated sounds,
manner, place, features present, obliterated, substi-

t ut ed.

4. Tense - lax feature can be considered a suppl enen-

tary feature.

Leonard (1978) al so di scusses sone i nadequaci es of
the distinctive feature system He notes that the
(1) distinctive feature systemserves two functions -
an abstract classification and a phonetic classifica-

tion. Al the norphenes in a language are listed to
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be in the phonetic aspect. At the abstract level a
feature is allowed to have the values +/-. Here, there
I's no phonetic content directly associated with the
features. According to Chonsky and Halle (1968), it

is only in the phonetic function, the listeners receive
a physical interpretation. At the abstract |evel, rules
can apply which may nodify values of certain features
and assign a phonetic interpretation to them Abstract
| evel of distinctive feature should stop at a | evel *
wherein a certain sound is taken into consideration

for therapy. At this stage, it should stop because

articulation therapy consists of giving phonetic rules.

(2) Adherence to binary viewof features restricts
one to 8 phonetically distinct front/back positions of
articulation in describing the standard. It appears
that the sane phonetic production could be classified
as one classificatory feature in one phonol ogi cal

system and anot her in another system

Little information i s present between segnent
and sound al t hough an essential formal property of
the Transformational CGenerative Gammar with its
distinctive feature framework is to define a rel ation-

ship (Wlson, 1966).

(3) The instructions given in therapy are al so i nde-

pendant of the feature classification used. Postal (1968)
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wites that the "classificatory |evel of distinctive
features does not really think of the features rel evant
for the description of phonetic detail i.e., not
considering themas the primtives of narrowest phonetic
representation required to give pronunciation instruc-

tion.

(4) Metz, Card, Sector (1980) did a study on the distinctive
feature approach to renedi ati on of voicing errors
produced by hearing inpaired adults. Feature anal ysis
was applied to articulation errors produced by hearing
inmpaired individuals. Results indicated that feature
generalizations were |less inpressive and was seen that
t he subjects had not phonemcally separated / s/ from
lzl, I'f] from/v/. The subjects reported that they
knew the rul e but were unable to use it. The errors

of voicing of these subjects were not related to an
aberrant feature rule rather to the instantiation of
the rule inindividual segnents. They, were unable

to appropriately schedul e the onset and offset of
voicing in relation to their subglottal articulation of

/vl and / /.

(50 McReynol d Engmann (1975) Sommer (1977) according to
Met z, card, sector (1980) present an oversinplified
account of the nature of articulation errors of hearing
| npai red cannot be characterized in terns of presence

or absence of certain features.
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(6) The analysis of the distinctive features is a very
| aborious and tine consumng one. in order to rmake it

nore parisnonous in terns of tinme, a conputer can

be used, by this again cannot apply to all settings.

(7) Fant (1980) considers that there is no uni que

net hod to neasure the duration of a phonene and thus
distinctive feature systemhas a nmajor |imatation.

He also feels that one of the weaker aspects of the
distinctive feature theory is in the definition of
consonants and vowels. Fant (1980) felt that |iquids
can be both and the classification of /h/ as non-conso-
nantal and nonvocalic is arbitrary. Jacobson, Fant

and Halle limt the consonantal feature to lowintensity
alone. Fant (1980 found that it was not so for

Swedi sh vowel s.

Fant (1960) al so showed that the syllable contains
a vocalic feature and it displays a tenporal contrast
with respect to adjacent sounds in terns of higher
intensity or a nore vowel like structure. Syllables
shoul d not be ascribed to intensity alone. Fant (1980)
I's al so sceptical about the high over pressure for
the tense feature and feels that the conbi ned pressure
for the sane feature tense, had not been wel|l docunen-

ted in experinmental work.
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Mal i cot (1960) suggested that the conbi ned ef f ect
of pressure and duration expressed as a pul sed integral
could have a role in proprioceptive feedback, even
t hough this may not hold good for English, the pressure
factor present as an acoustical opposition between
Aneri can English voi ced and voi cel ess stops; a relatively
smal | significance and secondary effect of glottal
articulationis present. The |onger duration and
hi gher intensity of the noise interval follow ng at
the release of a voiceless stop is physiologically
due to a delayed cl osing of the vocal cords conpared
with voi ced stops. Pulnonary pressure appears to be
the sanme in Swedi sh vowels and no difference in
pul nonary activity conparing voi ced and vocel ess

consonants of short and long vowel s was reported.

I n essence, by weighing both the pros and cons
of distinctive features, one can still warrant nore
of research inthis area. A partial solutionto the
nyraid of seemngly unrel ated phonetic errors seened
to be solved to a clinicianif he uses certain |inguis-
tic nethods designed to determne patterns and

regul arities in phonol ogy.

Thus the reviewof literature brings to |ight,

the follow ng facts about distinctive features nanely.
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- They can be used to study speech and | anguage
devel opnent in a child.

- To study the phonol ogy of a particul ar | anguage.

- To study factors which affect perception and
production of speech.

- To study factors which affect speech communi cation
In a particular context.

- To apply it to articulation therapy both at the

| evel of assessnent and therapy.

The nunber of studies done in Indian | anguages are
limted and especially since India is a multilingual
country, the clinician will need to understand in depth
t he phonol ogy and di stinctive characteristics of each
| anguage he deals with. The present study is thus
an attenpt to arrive at the distinctive features of
Mal ayal am consonants, for a systematic and controll ed

met hod of dealing wi th speech and | anguage pat hol ogy.

0:0:0:0:0:0:0:0:0:0:0
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The present study was undertaken to establish a
distinctive feature systemfor the consonants in Ml ayal am
Valentine,E. in his article "Features for classifying the
underl ying el emrents of phonol ogi cal systemof Ml ayal anf
proposed the following criteria to classify the phonol o-

gi cal segnents of Ml ayal am

Qiteria for choosing the appropriate features to classify

t he phonol ogi cal segnents of Ml ayal am -

The terns consonantal and non-consonantal are used
to represent 2 nmajor natural classes into which all
Mal ayal am sounds segnments are divided. Schave (1973)
states "The feature (consonantal) refers to a narrowed
constriction in the oral cavity either total occlusion or
friction. Stops, fricatives, affricates, nasals, |iquids
are ( + consonantal ), Vowels and sem -vowels without this
degree of narrowing are ( - consonantal ). However in
cl assifying the phonol ogi cal units of Malayalam it seens
nore appropriate to group the sem -vowel s/ appr oxi mants
of Mal ayal amalong with the consonantal segnents for

| anguage specific reasons.

(1) The approximants (r, J T*) occur in consonant al
positions in structure of Ml ayal am
Eg- ava (they) (neuter-

aja (clothers |ine)



M 12

W deband spectrograns were taken for each word using
speech spectrograns(were by speech spectrograph VI C MK 700)
The spectrograns thus obtai ned were anal yzed to inspect
the follow ng characteristics.

- Voicing lag or voicing |ead.
- Formant transition.

- Frequency at whi ch concentration occurs.

0:0:0:0:0:0:0:0:0:0
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RESULTS AND DI SCUSS| ON

The results of the two experiments conducted provides
the information content for the phonemes of Mal ayal am
information content of features of Ml ayalam information

content of features and acoustic correl ates.

The proposed distinctive feature was that suggested
by (Valentine 1977).

(1) Back / nonback

(2) Aspirated / Nonaspirat ed.

(3) Retracted / nonretracted non-1lateral nonobstruent.
(4) Continuant / non-continuant.

(5) Coronal [/ noncoronal.

(6) Nasal / nonnasal

(7) obstruent / nonobstruent.

(8) voiced/ voiceless.

(9) Lateral / nonlateral.

(10) Retracted / nonretracted nasals.

(11) Retracted nonretracted noncontinuant obstruents.
(12) Pal atal / nonpal at al

(13) Retroflex / nonretroflex.

PERCEPTUAL ANALYSI S: The responses of 30 Mal ayal am and 30

non Mal ayal am speakers has been anal yzed using a confusion

matrix. A confusion matrix is one in which the stinuli
and responses are portrayed. 38 phonenes were presented to

60 listeners as they occurred in 616 words, and represented
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on vertical axis of the matrix as stimuli. The sane pho-
nenes as perceived by 60 |isteners spoken at are recorded
on the horizontal axis as the response. (See table 1,
and table 2). Two confusion natrices were done one for
each | anguage group nanely for 2 |anguage groups. The
nunber in each cell is the frequency of occurance of the
sound is the response colum for the sound shown in the
response colum for the sound shown in the correspondi ng
colum of the stimuli. The rowgives the local frequency
of the stimuli presented and the col um gives the total

frequency of the responses which occurred.

Further this confusion matrix for the phonenes of
Mal ayal amwas subdi vi ded into voi ce communi cation network
of 13 conponents binary channels of linguistic features

based on the 13 features portrayed.

Eg- Stimuli Response
voi ced \Voi cel ess
\Voi ced
voi cel ess

Inall the confusion matrices thus formed t he sum of
nunbers in the diagonal line indicates the nunber of correct
responses and nunbers scattered around the diagonal |ine

i ndi cates error.
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A neasure of covariance based on infornmation theory
(Shannon and Weaver 1963) was enpl oyed to cal cul ate infor
mati on transm ssion for a specific phonene and for each

feature was found.

For nul a:
T(xX,y) = =  Pij 109(2) Phix Pj
ij —

Pij
T (x,y) - information

transmssion frominput variable x to output variable

y bits / stimulus.

ni = frequency of stinmulus i
nj = frequency of response |
Pi =ni/N

pj =nij / N

The results of the phonem c analysis are al so presented
inthe Tables 6 and 7. Here information content carried
by each phonene feature using the sane fornula for infor-
mati on transfer based on information theory (Shannon and
VWaver 1963). Here phonemc analysis was limted to the
60 |isteners of both |anguage groups and was limted to
t he speech sanple taken. Results are presented i n ranked

order in Table 6 and Tabl e 7.




How doe

10.

11.
12.

13.

Back/ non- back 0. 9540531 hits/stimlus
Nasal / non- nasal 0.612574 bits/ stimulus
pal at al / non- pal at al 0. 57044066 bits/stimulus
Ret ract ed/ non-retrac- 0.55219818 hits/stimulus
ted, non-
| at eral .
non-
obst r uent
Ret ract ed/ non-retrac- 0.51435127 bits/stimul us
t ed nasa
Aspi rat e/ non-aspirate 0.49947721 bits/stimulus
Cont i nuant / non- 0. 463187 bi t s/ stimul us
cont i nuant
\Voi ced/ Voi cel ess 0.42981683 hits/stimulus
Car onal / non- cor onal 0. 39456872 bits/stimulus
(bst r uent / non- obst r u- 0. 37962598 hits/stimnmulus
ent
Lat ar al / non-1 at er al 0. 360293 bi t s/ sti mul us
Ret r act ed/ non-retr ac- 0. 35292969 bits/stimul us
t ed.
non consonant al / obsr u-
ent
Retr of | ex/ non-retr o- 0.3296284 bits/stimulus

flex

Table 3: Table showi ng the ranking of features
proposed by Val entine, 1977 for the
Mal ayal am speakers.
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10.
11.

12.

13.

Retract ed/ non-retrac-
ted, non-
obstruents

Back/ non- back

Cor onal / non-cor ona

Voi ced/ Voi cel ess

Retr of | ex/ non-retro-
flex

Retract ed/ non-retrac-
ted
non-1| at eral / non- obstr u-
ents

Pal at al / non- pal at al

Retract ed/ non-retrac-
ted nasal s

Nasal / non- nasa
Lat eral / non-1 at er al

Cont i nuant/ non-
cont i nuant

Aspi r at ed/ non-
aspirated

Obst ruent / non-
obst r uent

0. 9929 bits/stinulus
0. 98489 bi ts/stimul us
0. 93449 bits/stinul us
0. 760904 bits/stinulus
0. 704669 bits/stinulus
0. 44282 bits/stinul us
0. 42650 bits/stinulus
0. 41642 bits/stinulus
0. 3709865 bits/stimulus
0.334984 bits/stinmulus
0.212034 bits/stinmulus
0. 44282 bits/stinul us
0. 148143 bits/stinulus

Tabl e 4: Tabl e showi ng ranking of features
proposed by Val entine (1977) for

Kannada speakers.
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sl . Phonerme Information SI. Phonene | nf or mat i on
No. No.
1. ! k/ +2.018923 20. [ | +0.9639826
X [tl  +1.8214244  21. / gh/ +0.9593396
3. / d/ +1.8018147  22. /| | +0.9496943
4. | P/ +1.7893997  23. [/ +0. 7628007
5, Jc/  +1.6352528 24 It" 107243562
6. / i +1. 6141874 25, 1d" +0 6600672
7. /kh/  +1.6137475  26. /W +0.6600
8. I n/ +1.5504621  27. /1]  +0.6339562
9. /sl +1. 4582572  28. /| | +0.56255(2
10. /1 +1.4037825  28a /n/ +0.565520
11. | x/ +1.3823563  29. / | +0.5500116
12. Il +1.2186781  30. /n/  +0.5495903
13. +1.2082081  31. /1] +0 3929617
14. ksha +1.1957439  32. /R +0 3881423
15. Irl +1. 1742822  33. /b  +0 3842739
16. I bl +1.1669764  34. / " +0.2223851
17. I n/ +1.1631853  35. / hal +0.1614512
18. /1] +1. 0552 36. [j" +0.1173971
19. /gl +1. 013468 37. / P"/  +0.0548962

Tabl e 6: Results of the phonem c analysis for
i nformation transm ssion for Ml ayal am
Speaker s.



" Phonene Information SI. Phonene | nf ormat i on

No No.

1 /d/  +1.953404  20. /g"/  +0.5743231
2. / ki +1. 3657368  21. /] +0. 544234
3. It] +1. 3412729  22. /gl +0. 4838398
4. | P +1. 2534215  23. /] +0. 4296668
5. /Cch/  +1.1406631 24. /nl +0. 3745245
6. / +1.1049362  25. /t"  +0.3435977
7. /1 +1. 076900 26. [/ +0. 3322

8. /sl +0. 9629852  27. |/ +0. 2952898
9. /b"/  +0.9170542  28. 1y +Q 2650442
10. I x/ +0. 8876383  29. In/ +0. 2522527
11. /i|  +0.8187471  30. [c" +0.2426581
12. /kh/  +0.8120623  31. I k" +0. 2380737
13. | w +0. 7993225  32. /dh/  +0.1593191
14. |/ +0. 7816224  33. [j"  +0.1415091
15. /cl +0. 698086 34, /tP/  +0.1393187
16. In/ +0. 697883 35. /1] +0. 024778
17. /] +0. 6287587  36. /R +0. 00999317
18. It/ +0. 593215 37. / P"/  +0.0042015
19. /d"/  +0.5853785  38. +0. 0032798

Tabl e 7: Results of the phonemc analysis for
i nformation tranmsm ssion for Non-
Mal ayal am Speakers.
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DI SCUSSI ON: -

The non mal ayal am speakers, ie., the Kannada speaker's
perceive the retracted and nonretracted nonconti nuant
obstruents maxi mally possi bly because the phonenes present
in themare also comon in Kannada. Whereas in the
Mal ayal am group this seemto be ranked only in the 12th
position showi ng that Ml ayal am speakers do not perceive

mai nly using these phonenes.

Back/ nonback: Bot h Kannada speakers and non Mal ayal am

speakers seemto identify this feature and nost of the

phonenes are conmon to both | anguages.

Nasal / nonnasal : - The hypot hesi s, Somasundaram (1972)

proposed, that Mal ayal am speakers are able to identify
nasal phonenmes better than other speakers has been
partially tested here. This feature ranks second anong
Mal ayal am speakers and only ninth anmong Kannada speakers.
This is a significant finding as Ml ayal am anong the 4
sout h I ndi an | anguages has the maxi mum nunber of nasal
phonenmes thus enabling Mal ayal am speakers to perceive
subtl e differences anong nasal phonenes over a Kannada
speaker. Results of the phonem c anal ysis indicate that
the information contained by /m seens to be the sane

rank both for both the groups of speakers.
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Li ke the other consonantal sounds, the approxi mants al so
take an enunci ative vowel in certain prepausal and precon
posi tions.

kaav ( a grove)

naaj ( a dog).

Sanme frictional noise is heard in the articulation
of approximants v, |, which is clearly audi bl e when
articulation is made with nore than normal force, /v/
and /r/ have generate occurances parallel to those of

ot her consonantal sounds. /c vv / - tuesday.

I n Mal ayal am the nonsyl | abic glides do not becorne
syllabic as a result of sonme phonol ogi cal processes,
(Val entine, 1977).

Schave (1973) states 3 requirenents to be net by the
appropriate features:- (1) They are capabl e of descri bing
the systematic phonetics - a phonetic function. (2) At a
nore abstract |level they serve to differentiate |exical
itens - a phoneneic function. (3) They define natural
classes that is, these segnents which as a group undergo
simlar phonol ogi cal processes.

Based on these criteria classification systemwas proposed.

d assification of Consonantal segnents;- Based on the

behavi our of vocal tract during production-
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(bstruent - Nonobstruent (Sonorants)

Sounds forned with nore radical constriction than the
glides ie. stops, fricatives and affricates are non-sono-
rants whereas vowel s, glides, nasals and |iquids are sono-
rants, (Chonsky and Halle 1968). Among Mal ayal am conso-
nants pl osives, affricates and fricatives are + obstruent
and rest of the consonantal sounds ie. nasals, |iquids and

approxi mants form- obstruents.

(2) Continuant - non continuant (Chonsky and Hal l e (1968)

di stingui sh Bet ween the continuant and non-continuant thus
"“I'n the production of continuant sounds the prinmary con-
striction in the vocal tract is not narrowed to the point
where the airflow past the constriction is bl ocked, in stops
the airflowthrough the nmouth is effectively Bl ocked".

Anong the obstruent segnents in Mal ayalam the fricatives
formthe continuant subset while fricatives and affricates
formthe non continuant subset. However in Ml ayal amthe
pal ato al veol ar affricates may phonol ogi cally be narked

( —continuant) ignoring the feature del ayed rel ease, as
the plosives and affricates pattern like in the phonol ogi cal

structure of the |anguage.

Nasal - Non nasal Chonsky and Hall e (1968) gave the

followng articulatory descriptions for the nasals and

nonnasal s. "Nasal sounds are produced with a | owered
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vel umwhi ch allows air to escape fromthe nose. Non nasa
sounds are produced with a raised velumso that the air
fromthe lungs can escape only through the nmouth.” six

significant nasals in Mal ayalamare identified, they are-

kami - (deficit)

kanna- (cattle)

panni - (pig)

kanni - (virgin)
kanni - (mesh)

kanni - (rice gruel)

kanni - (hat at)

Coronal - Non coronal Chonsky and Hal | e describe the

coronal sounds as those produced wi th the bl ade of the
tongue fromits neutral position? non coronal sounds are
produced with the bl ade of the tongue in the neutral
position, in Ml ayalamthe class |abelled, coronal

consists of the "dental' 'dentialveolar', alveolar retro—

flex and pal ato-al veol ar, are those produced by tongue

fromneutral position.

Lateral - Non | ateral A lateral is a type of consonant

segrment produced By a structure of conplete closure of
the vocal tract so that there is |ateral passage of the
airstream round the side/sides of the obstruction,

(Aber coi nbee, 1967). Ml agalamhas two |ateral segments



which are functionally differentiated by the presence or
absence of the feature of retroflexion, which differentiates
/1/ from /1/. Both retroflex and the non-retroflex laterals
can be double (ie. identical element clusters) or single.

The non retracted /r/ is realized as a denti alveolar

palatalized tap. Retracted /r/ is realized as an alveolar

tap/ trill, / / is also retracted and realized as a
retroflex slightly fricativized nonlateral sonorant which
may with some justification be called an approximant.
Though /”/ and A/ are non nasal nenlateral, the feature
system evolves here a possibility of distinguishing them
from the other nonnasal and nonlateral sonorants.
Distinction between and 1s shown in words such as-

afa - grind

a/la - chop.
Functional differences between /r/ and / / and /r/ can
be noticed by feature labelled 'retracted'. This feature
is also found in certain other dravidian languages like
Brahei, Kota and in some dialects of Tamil (Ramanujan and

Vasica 1969).

Retroflex - nonretroflex "Retroflexion 1s defined arti-

culatorily as a place of articulation feature in which the
tip of the tongue is curled back and placed posterior to
the alveolar ridge," (Stevens and Blumstein, 1975).
Abercoimbee (1967) describes retroflexion as a displaced

articulation.
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I n Mal ayal am consonants ( + retroflex) are there that are
produced wi th the bl ade of the tongue and hence ( + coronal)
but distinguished fromthe rest of the nonpal atal coronal
segnents by the action of the tongue which curls back

(hence retroflexion) as a result of which the position of
articulation is displaced fromnornmal point of articulation
for nonpal atal coronal sounds which is the area of the

roof of the nouth covering dental and al veol ar regi ons.

This feature helps to mark off consonantal elenents anong

( + continuant) ( - continuant) obstruents and al so ( + nasal)

segnments and + lateral and ( - lateral) coronal segnents.

Back - nonback 'Back sounds are produced by retracting

t he body of the tongue fromthe neutral position, non-
back sounds are produced w thout such a retraction from
neutral position' (Chonsky and Halle, 1968). Back conso-

nants are k, k , g, g ,x and vel ar nasal

Pal atal - nonpal at al Feature palatal is used by specify

t hese consonantal segnments which have the hard pal ate as
the passive articulator- /c/ /c/ [ j /I [j 1]l are
produced by bl ade of tongue in the pal ate-al veol ar regi on.

I n Mal ayal amt he pal atal approxi mant is not a pal at o-al veo-
| ar consonant. It is palatal, articulated by raising the
centre of the tongue towards the hard pal ate and hence

descri bed as centro-pal atal .
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Retracted / Nonretracted Anong the nonpal atal coronal

segnents, the nonretroflex articulations formtwo subsets
whose phonetic realizations have been traditionally classi-
fied under the |abels "dental” and "al veolar”. The formner

I nvol ves retraction of the blade of the tongue resulting in
alveolar articulation. The latter in addition, is accom

pani ed by curling of the tongue. Anong the ( - continuant)
consonants of Mal ayal am the alveolar plosive /t/ is assigned
the feature ( + retracted) while dental plosive /t/ may

be specified as ( - retracted).

Retracted and Non retracted nasala The distinction between

‘dental' and 'alveolar' nasals in Mal ayal amwas poi nt ed
out. Native speakers based on make a distinction

between/ n/ and/ n/ ie. dental and al veol ar nasal s.

Retracted and nonretracted non conti nuant obstruents-

The feature retracted is needed also to differentiate the
"al veol ar" plosives of Malayalamfromthe dental or denti -
al veol ar ones.
mutti + /i / (mut:i) natured.
lente/ /en el In Milayalamthe following are classified

under this feature viz. t, t, r,r.

Retracted and nonretracted nonl ateral nonobstruents

The nonl ateral, nonretroflex, nonobstruents /r/ and /r/

need to be distinguished as they contrast in intervocalic



position as in
(urarmn) scraped.

(Urann) to become settled.

Ladeflaged (1971) writes "Malayalam is the only
language, I have investigated which (in some dialects)
makes a distinction between two trills in the area, one
being more dental and the other more alveolar . . ..

The two trills contrast with two lateral and with a

retroflex approximant."

Aspirated - Nonaspirated "The existence of numerous

Sanskrit loan words in Malayalam and their use in every
day speech even by non educated speakers necessitate the
posting of a feature labelled phonologically as aspirate
in order to distinguish words such as-

/koticc/ /kodit: / longed

/kat~icc/ /kat"iti / stated.

and/p'alam/ result.

/pata/ - foam (Valentine 1977)

Thigs class includes p ,hb ,hc hjh t'},l dh, th, dh.

Voiced and Nonvoiced- Any segment of a language which

is produced while the glottis is in vibration (Abercoimbee,

1967) and Nonvoiced is produced by glottis in open state.
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STI MULUS:
308 m nimal pairs in Ml ayal amwere constructed using
Qundert's M khander in Mal ayal am (1962). Word pairs were

made to meet the following criteria-

(1) only the consonant in question would differ
bet ween t he two words whi ch may occur ininitial, nedial
or final position, but as far as possible ininitial

posi tion.

(2) Atleast to have a difference of one feature

bet ween t he t wo consonants under consi deration

(3) it was attenpted as far as possible to have the
nost famliar words. Each word occured in contrast with

ot her consonants.

RECORDI NG

The recording of the mniml pairs were done in a
qui et roomusing a cosmc deck tape recorder nodel (
The VU meter of the tape recorder was used to nonitor the
intensity. Between each word within the pair, a gap of
approxi mately 7 seconds was given and between the pairs a
gap of approximately 5 seconds so as to facilitate the

subj ect's response.

SPEAKER:
A mal e native speaker of Ml ayal amserved as the speaker

for the recording of the mnimal pairs |ist.
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PROCEDURE:
The experinment was done in two stages-
Stage | .- Perceptual anal ysis.

Stage || :- Spectrographi c anal ysi s.

PERCEPTUAL ANALYS| S

Subjects:- A total of 60 subjects participated in the study
of which 30 had kannada as their nother tongue and 30 had
Mal ayal am as their nother tongue. 1n each group there

were 15 males and 15 fenal es. The age range in the Ml aya-

| amgroup was 19 to 39 years and 17 to 44 years in the
kannada group. Data relating to other |anguages known and
exposure of the nother tongue were collected fromeach

subj ect, inthe kannada group, none of the subjects had

any exposure to Mal ayalam None of the subjects had any
speech and hearing probl emand were consi dered as nor nal

by the experinenter.

| NSTRUCTI ONS:

Each of the subjects were given the follow ng
I nstructions: -

"This is a small test which | amgoing to adm nister.
You wi | I now be hearing words and you nust try to listen
carefully and repeat them Your responses will be tape-

recor ded. "



The 308 mninal pairs were random zed and presented

individually to the subjects. The subjects were seated
confortably in a chair and the list was presented through

t he head- phones of the cosm c Deck Tape recorder No. ( )
The responses given by the subjects were taped using
Nat i onal Panasoni ¢ tape recorder Mdel . The
recorded responses were anal yzed |ater by the experinenter.
Eg. for i f (balam/ jalam is said then the

experi nenter who served as the judge wote it as /

Only the experinenter was used as( /b) a judge in the

present study.

SPECTROGRAPH C ANALYSI S:

37 words fromthe list were selected so that every
phonene was represented and coul d be contrasted with the

other for the study of acoustic features.
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Pal atal and Non- pal at al

Even t hough bot h t he | anguages Kannada and Mal yal am
have the sounds, they seemto have a hi gher place in
t he Mal ayal am speakers, in the phonem c anal ysi s,
it is again seen that both the speakers pl ace approxi na-
tely the sane infornation content fromthe feature

pai at al / nonpal at al .

Retract ed/ nonretracted nonl at eral nonobst ruent

There is a significant difference with regard to
this feature in the perception in the tw | anguage
groups, /r/ phonene is unique only to Mal ayal amand as
this sound is absent in the repertoire of Kannada
speakers, thus nmaking themless efficient in identifying
this phoneme. The mnimal pair /kar/ / KaR/ has been

identified very poorly by the non-nal ayal am speakers.

Retract ed/ honretracted nasal s

There significant difference between the two groups
with respect to this feature al so; as the al veol ar nasa
/ n/ which occurs only in nedial and final positions and
are identified to a greater extent by the Ml ayal am
speakers, /n/ is comon to both Kannada and Mal ayal am
and so identification of this phonene al one may not
differentiate the two groups but this feature enabl es

us to showclearly the differences between two groups
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I n perception of retracted and non-retracted nasal s.

Aspirate/ Non-aspirate

This feature also is ranked differently by the
Kannada and Mal ayal am speakers and the results of the
phonem c anal ysis have a surprising finding that
i nformati on content of aspirated sounds such as / b"/,

[ " /"7 1d" /p" is least. Kannada speakers have
ranked this feature 12th and in their groups the
phonem ccanal ysis and the feature analysis tally since
both are ranked very lowin information content. The
possi bl e expl anati on that can be given here is the fact
that even though the Mal ayal am speakers rank phonem cal |y
sounds that are aspirated very | ow, when these sounds
are placed in a contextual sequence as in a neaning
word, they may be identified better because of the
phonene that followit or precede it in the word and

the features they contain.

Mal I'i karjuna (1974) found that the native speakers
of Kannada who are not exposed to Sanskrit |anguage are
not able to nmake out the differences between Mahapranas
and al papranas in recognising and in reporducing the
sanme. Soci oeconom c status and caste do not play a
significant role in the awareness of nahapranas.

Spect rographi ¢ studi es indicated that nmahapranas(aspirates),
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al papr anas (unaspi rates) and al paprana (unaspir ates)
plus /h/ are different. Acoustically al paprana plus

/ h/ cannot be treated as a mahaprana and a nahaprana
could be treated as a unit phonene and not as conposed
of alpaprana plus /h/. Thus the aspirates as a unit
phonenes support Nayak' s(1967) stand and contradi ct
Bright's(1966) point of viewthat since there is no
phonem c contrast of aspirated consonant and consonant
plus /h/, there seened to be no reason to set up

addi tional aspirate phonenes.

Cont i nuant / non- cont i nuant

There is a difference with respect to ranking of
this feature alsowith regard to the two groups. Phonemc
anal ysis results however for the two groups do not
coincide with these results because the information
content of the individual phonenes in this feature
seemto be scattered. Valentine (1977) al so states that
the duration of nal ayal am sounds seemto be nore? and
may be a partial explanation for this finding since

continuants have a |l onger duration than ot her phonenes.

(8) Voced/ Voi cel ess

Kannada speakers have identified this distinction of

voi ced and voi cel ess at a much higher rank than Ml ayal am
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speakers. in Malayal amcol oquially, some of the voiced
sounds get devoiced |ike . This |apsing

of voiced into voicel ess may be taken as a tentative
expl anation for ranking of this feature |ow among

Mal ayal am speakers, in Kannada, on the other hand no
such devoicing may be perm ssible thus maki ng Kannada

speakers rank this feature higher.

(9) Coronal / Non- cor ona

Kanndda speakers and Ml ayal am speakers perceive
differently this feature - the Kannada group ranking
themmuch hi gher than the Mal ayal amgroup. This finding
I's supplenented by the fact that the feature retroflex/
nonretroflex feature is also identified by Kannada
speakers; thus making themsuperior in identifying these
phonenes for which the bl ade/ body of the tongue has to

be rai sed.

(10) pbstruent/ non- obstruuent

Both the groups rank this feature to be quite | ow
That is, both the groups do not identify the plosives
affricates and fricatives grouped and nasals, |iquids

approxi mants differently.

(11) Lateral/Non-latera

This is ranked | ow among the Ml ayal am speakers
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approxi mately the sane anong the Kannada groups. Both
t he groups have in their repertoire the phonenmes and
these are supplenmented by the results of the phonemc
anal ysis which indicate approximately the same
information values of the lateral sounds in both the

| anguage groups.

(12) Retracted/ nonretracted nonobstruent/obstruent

There is a great difference between the ranking of
the 2 groups; the Kannada speakers ranking them hi ghest
and t he Mal ayal am speakers very |ow because of the
possi bl e fact that Ml ayal am speakers perceive poorly
all these features for which the body of the tongue has
to be raised as in coronal/noncoronal and in retroflex/

nonr et r of | ex.

(13) Retrofl ex/ Nonretroflex

These rank the |owest anong the Ml ayal am speakers
and rank hi gh anong t he Kannada speakers. The explanation
tenabl e here again seens to be same where that Ml ayal am
speakers are enable to perceive retroflexion as Kannada
speakers, which are al so supplenented by the finding that
coronal / noncoronal feature is also poorly perceived by

Mal ayal am speakers.

Thus the findings of the present study support the
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Moti on Theory of speech perception(liberman) since the
non Mal ayal am speakers do not perceive certain phonenes
such as /n/and n are since they are infrequently used

their language if used at all.

ACOUSTI C ANALYSI S

Voicing: This feature has been characterized by presence
of |ow frequency energy terned ' buzz' (Jacobson, Fant,
Hal | e, 1969) in the voi ced sound and absence of this

I n voi cel ess sound. The presence of this characteristic
I's marked by voice bars along the base of the spectro-
gramwhi ch are identifiable as vertical striations.

(2) voice onset tine is identified as voice lead in

voi ced sounds and voi ce lag in voi cel ess sounds.

(3) The energy concentration in the noi se conponent

of the spectrumeither in stop or fricative sound is

greater in voiceless than in voi ced.

The acoustic characteristics which can be seen are
(t) Regular vertical striations in |ow frequency region
whi ch occurs simltaneously with the burst (stops
or frication) i ndi cating voice | ead.
(2) Decreased intensity of burst when conpared to its
voi cel ess counterpart. These characteristics were
observed in the consonants of Ml ayalam Ex: bal am

palam, /p/, /b/, Ikl, Ig/. Spectrograns of these

are appended.
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Nasal ity - Acoustic characteristics seen here are
| ow nasal formant at around 200 Hz and a tail I|ike
appear ence.

- Little high frequency has been noted (Jacobson,
Fant, Halle, 1969; Potter, 1966; Fry, 1979).

M nimal pairs such as were used to
anal yze the differences and also in isolated phonenes
of /m as contrasted wth/p/, / b/ non-nasal.

Low frequency formant and a tail |ike appearence
were present for all nasal consonants. The nasal phonenes
had these characteristics very distinctly in Ml ayal am
Presence of high frequency concentration at 2.5 KHz is
al so seen, in Malayalamtherefore, these nmay be
features for identifying nasality.

(1) Presence of |ow frequency formant

(2) Tail |ike appearenoe.

These were seen in the nasal sounds of Ml ayal am consonants,

Eg: Nasal - m n, n, n, Non-nasal - /p/, /Db/.

Aspiration: This feature is distinctive to Ml ayal am
because it can differentiate two sounds of the |anguage
and therefore can be considered as a separate feature.
A conparison of spectrograns of the words containing
aspirated and non-aspirated, it can be seen that, the

acoustic cue for this feature is the fact that there is



R 12

t he presence of aperiodic noise in the higher frequencies.
This distinction was seen in phonenes of the |anguage

al so.

Therefore in Mal ayal am the presence of feature
aspiration is marked by extra energy concentration in

hi gher frequencies. Eg: /k/ different from/ k"/
/ p/ contrastedw th/ph/

Lateral : Jacobson, Fant and Hall e (1969) state that

| ateral sounds are associated with vowel |ike and conso-
nant |ike characteristics. The continuous bars in them
are representative of vowels and the gaps are characteri s-

tic of the consonant parts.

Exam nation of words containing |ateral sounds and
exam nation of the isolated phonenes showthe presence
of the followi ng features viz., presence of snall gaps
as shown i nthe spectrograph. Eg: /1/* /r/. [1/ contrasted

with/n/.

Retroflex: This articulatory feature can be acoustically
identified by the presence of relatively |ow frequency
energy concentration and upward transition. This

feature difference can be seen in the follow ng m ninal
pai r

[ kari KaRi /
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Cont i nuant / non- cont i nuant :

The acoustic characteristics seen for the continuant
sounds like/s/ / s/ | [ are (1) high frequency turbul ance
of longer duration, greater intensity which is identifiable
on the spectrogram in/sh/ sound, the aperiodic
noi se conponent present in about 3.5 KHz-6 KHz region.

Eg: in and i sol ated phonation of /s/ and /s/, etc.

bstruent/ Non-obstruent: The acoustic characteristics of

this feature can be seen in the spectrograns / s/ and / s/
in/s/ filtor is seen at around 4 KHz.

Back and palatal: It is not possible to differentiate

back and nonback as these sounds vary only terns of
duration of VCT as the constriction in vocal tract noves
backwar ds, the duration of VOT increases. Here, the

di stinction between back/non back depend upon rai sing
back of the tongue and nonback and are tongue tip sounds
produced with the anterior |1/3rd of the tongue. nly
nonback sounds can be divided into palatal (+) and non-
palatal (-). As the duration of the VOI cannot be
considered as binary it was not possible to find acoustic

correl ates of back and nonback.

Thus both the acoustic and articulatory features

have becone essential in describing the consonants of
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Mal ayal am | anguage. Further, the tree diagramillustrates
the various features required to distinguish the consonants

of Mal ayal am

Fromthe acoustic anal ysis, the hypotheses that
- "Each feature has a distinctive acoustic

characteristic" is accepted.

A conparison of distinctive features used in the
present study for analysis of Ml ayal am consonants with
descriptive anal ysis of consonants of other | anguages show
that atleast sone of the distinctive features are conmon
for all the language. Thus the feature systemseens to
be universally applicable? Hence the distinctive feature
analysis in Ml ayalamfor exanple will be useful in
providing common terns for discussion for the professionals
who nmay not be aware of the analysis. Further, the
I nvestigator w shes to use this to develop articulation

test in Malayal am

Fromthe results of the perceptual analysis, the
fol l owi ng hypot heses were accepted,
(1) Ml ayal am | anguage has a distinctive feature
system
(2) It is possible to propose a distinctive feature
i n Mal ayal am
(3) information value carried by each feature vari es.
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(4) The hypothesis that consonants in Ml ayal am
are made up of the follow ng features was accepted but
with a slight nodification. Since the features
retracted/non-retracted nasals; retracted/ non-retracted
nonconsonantal s and retracted/non-retracted non lateral*
non-obstruent are redundant, they will be represented
only as retracted/ non-retracted.

The proposed features were

N—r

Consonant al / non- consonant al ,

Obst ruent / non- obst r uent

N—r

Nasal / or al

N N

Cont i nuant/ non-cont i nuant
Back/ nonback

coronal / non- cor onal

SN N

Ret r of | ex/ non-retrofl ex

N—r

pal at al / non- pal at a

Retract ed/ non-retract ed

P ©O© 00 N o O A wWw N -
- =

0) Voi ced/ Voi cel ess

A~ A~ A~ A~ A~ o~ A~ o~ o~ o~ o~

11) Aspirate/ non-aspirate.

These features can be further divided into articulatory

and acoustic features.

Articulatory features are
(1) Back/ nonback

(2) Coronal / non-corona
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Pal at al / non- pal at al
Ret rof | ex/ non-retrofl ex

Retract ed/ non-retract ed.

Acoustic features are
Consonant al / non- consonant al
(ost ruent / non- obst r uent
Cont i nuant/ Non- cont i nuant
Nasal / non- nasa

Voi ced/ Voi cel ess

Aspi rat ed/ Unaspi r at ed.

The foll owi ng hypot heses were rejected,

No significant difference will be found in the
l'istening performance of Ml ayal am and non- Mal ayal am
speakers when words with mninal differences are
presented in quiet situation

There is no difference between the Ml ayal am and
non- Mal ayal am i steners with respect to perception

of nasal phonenes.

0*0*0*0*0*0*0*0*0*



Chapter V

SUMVARY AND CONCLUSI ONS



SUWARY AND OONCLUSI ONS

Phonene was considered to be the snallest unit of
| anguage (Bloonfield 1936). This traditional viewhas
under gone a net anorphosis with the advent of the concept
of distinctive features. D stinctive features are now
considered to be the "physical and psychol ogical realities
of a phonene" (Singh,S. 1976). This definition thus
clearly brings to light the two aspects of the features -

t he perceptual and the acousti c.

The establishnment of a distinctive feature system
has been achi eved by vari ous net hodol ogi es such as the
perceptual nethod, articulatory nethod, acoustic nethod
(Jacobson, Fant and Hal |l e, 1952, Chonsky and Hal |l e 1968,
Si ngh, and Becker, 1971).

D stinctive features serve nmany purposes -
They can be used to study thoroughly the phonol ogy of a
| anguage.
—They can be used to study the acquisition of phonol ogy.
- 1 n assessnment and nanagenent of articul ati on di sorders.
- To study the perception of individuals who are both

nornmal and hard of hearing.

An attenpt has been nade to describe H ndi | anguage
using distinctive features (Ahnmed and Agrawal 1969).
Somasundaram (1972) has attenpted to conpare phonol ogy

of four |languages - Tam |, Kannada, Ml ayal amand Tel egu
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using distinctive feature systemof Jacobson, Fant and
Halle (1952). However this was not an experinental study.
Fal guni Pat hak (1982) established a destinctive feature
systemfor Qujarathi consonants. Destinctive features of
Kannada consonants are al so being investigated (venkatesh,
1983). The present study ai med at establishing a destin-

ctive feature systemof M ayal am consonants.

308 mninmal pairs were prepared using Mal ayal am
consonants. The mnimal pairs were prepared with the help
of Qunderts M khander in Mal ayal am (1962). The pairs
were prepared such that there is atleast one feature diff-
erence between the two pairs of consonants. The perceptua
anal ysis was carried out in two stages-

Part | - The mnimal pairs were presented to a group

of 30 subjects whose not her tongue was Mal ayal am Subjects
had to speak out what they heard.

Part I1- The same stimuli were presented to a group of

30 listeners who had kannada as their nother tongue.

37 words fromthe list were selected and spectre—
graphi ¢ anal ysis was done. 1ie. w de band spectrograns
were obtai ned. The perceptual data was anal yzed usi ng
confusion matrices and by cal cul ating infornation content
of each feature, information content carried by each

phonene was al so not ed.



The follow ng conclusions were drawn fromthe study: -

1.
2.

Mal ayal am | anguage has a distinctive feature system
It is possible to propose a distinctive feature system
I n Mal ayal am

Consonants in Mal ayal amare nmade of the follow ng
features: -

a) Back / nonback

b) coronal / noncoronal Articul atory

c) palatal / nonpal at al } features

d) retroflex / nonretroflex

e) retracted / nonretzacted

f) consonantal / nonconsonant al

g) obstruent / nonobstruent

h) continuant / nonconti nuant

I ) nasal / nonnasal

]) voiced / nonvoi ced

k) aspirate / nonaspirate.

information val ue of each feature differs.

Each feature has a distinctive acoustic characteristic.
significant differences found between the |istening

per f ormance of Mal ayal am and nonMal ayal am speakers when
words with mninal differences are presented in a

qui et room situati on.

There is a significant differences between Mal ayal am
and nonnal ayal am speakers with respect to perception of

nasal phonenes, the nal ayal amspeakers performng better
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1. The distinctive feature systemthus established gives
an indepth analysis into the phonol ogy of Ml ayal am

2. It can be used to study the phonol ogi cal aquisition of
Mal ayal amin children

3. It has anmajor inplication to articulatory disorders both
at the testing and at the therapeutic |evel.

4. It allows the study of perception of those with Ml aya-
|amas their nother tongue and ot her groups whose not her
tongue i s not nal ayal am

5. The feature systemmay be hel pful in classifying articu-
| ati on disorders in order of severity; especially using
the substitution anal ysis which may indi cate dependi ng
upon the substitution, its severity.

6. Speech discrimnation may be devel oped in Ml ayal am

7. An articulation drill book in Ml ayal am can be devel oped.

8. it can be used i n speech synthesi zers.

Recommendat i ons: -

1. Further study can be done on substitution anal ysis, that
I's which of the features are substituted by the other
features, eg- which are the major features substituted
for the feature of voi cing.

2. An articulation test in Ml ayal amcan be devel oped on the
basis of the distinctive feature systemthus established.

3. Distinctive feature systemcan be devel oped for vowel s

I n Mal ayal am
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To study the behaviours of non-nal ayal am speakers
wi t h vari ous not her tongues to Ml ayal am consonant s

and vowel s.

D stinctive features can be established using different

met hodol ogy.
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