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| NTRCDUCTI ON

Speech is a multidinmentional signal that elicits a
| i ngui stic association for it to be an effective comuni -
cation code, sone sort of absol ute perceptual categoriza-
tion nmust be nade of its content. The signal nust be broken
down into finite nunber of discrete nessage el enents. The
size of the perceptual elenents and the nanner in which
they are processed toyield the percept, are the questions
of consi derabl e debate which are processed to yield the
percept, and not little speculation. Qur present know edge
bri ngs us nowhere near a good understandi ng of the process.
Theori zi ng about speech perception cloaked in all of its

| i ngui stic and over |earnt functions, abounds with pit falls.

Al t hough a conpl ete theory of speech perception remnains
in the future a good deal can be said about auditory discri-
mnation. Sone of the classical neasurenents relate strongly
to signal dinensions inportant to speech, even though the
neasurenments are nade outside the |inguistic and contextua

franes.

The articulation index can be used to conpute intelli-
gibility scores fromphysical measurenents on the transm ssion
system Still ancillary to intelligibility testing, some data

are avail abl e on the influences of |inguistic, contextual and



grammatical constraints. Measures of the prosodi c and

quality features of speech are not well established.

Speech perception seens nore |ikely an absol ute cl assi -
fication of an acoustic signal. Man is highly sensitive to
differences in the frequency of sounds under certain condi -
tions the threshold for detecting a difference in the
frequenci es of two successively presented puretones may be
as small as one part in thousand. Rosenblith and Stevens
(1965) on the basis of conparative judgenents, it has been
estimated that the normal listeners are able to acconplish
perfect identification anong only five different tones

(Pol | ack) .

Absolute and differential discrimnations yeild sub-
stantially different estinmates of nman's infornational
capacity. In any speech processing nechanism fidelity criteria
based upon differential discrimnations would be expected to

be very conservati ve.

Speech perception is an adaptive process in which the
detection process probably is tailored to fit the signa
and the listening task. |If the listener is able to inpose
a linguistic organi zation upon the sounds, he nmay use inforna-

tion that is tenporally dispersed to arrive at a deci sion,



about a given sound elenment. If such an association is not
made, the decision tends to be nade nore upon the acoustic
factors of the nonment and in conparison to whatever standard

I s avai |l abl e,

A nunber of studies hare ainmed at determning the
units in which perception occurs. The experinents arrive
at disparate results, probably owing to the large difference
I n perceptual tasks and due to the fact that there may be

no single answer to the question.

Many theorists in speech perception appear to |ink
bet ween producti on and perception. In producing speech the
humans have three kinds of feedback - auditory, tactile
and proprioceptive. Blocking of one or nore of these
channel s apparently causes sone of its functions to be

assuned by one of the other channels.

Pol | ack (194S) studied the effects of high pass and
| ow pass filtering prior to noise addition. There have been
studies that have dealt with the condition of filtering in
t he presence of noise. Such studies have aided in the
enhanci ng of designs for speech intelligibility when noise
is at the listeners end. The filter reduces the information

necessary for intelligibility when noise is at the listeners



end by suppressing selected frequency range information.
The filtering operation neither increases the s/Nratio
nor decreases the SINratio at a given frequency filtering
done, has been observed to enhance the intelligibility of

speech for the case of noise at the listener.

There is evidence that the auditory systemis especially
tuned for speech, Infants, according to their power of
auditory discrimnation categorize sounds of speech into
groups simlar to those used in many | anguages as distinc-
tive categories or phonenmes. The evidence indicates that
speech perception is a specialized aspect of general hunman
ability, the ability to speak and recogni ze patterns. The
cues are often redundant. \Wich permts speech perception,
to take place under difficult conditions. A speech sound
is often perceived by sinultaneously perceiving neighbouring
acoustic information. There is evidence that speech percep-
tion is sonewhat specialized and lateralization function

in the brain.

An inportant aspect of categorical perception is the
i nfluence that |inguistic know edge can have on the cate-
gories perceived. Bilinguals divide stimuli according to
t he phonem c contrasts of the particular | anguage. Strange

and Jenkins (1967) have reviewed many studi es of both



nonol i ngual and bilingual speakers. The studies offer
evi dence that the | anguage experience of adults can

I nfl uence their perception.

W know that frequency content of a speech signal is
an inportant factor, capable of affecting speech discrim -
nation performance. French and Steinberg (1947) used hi gh
pass and | ow pass filtering conditions, denonstrated the
I nportance of high frequencies for correct identification
of CV/C syl |l ables when all frequencies greater than 1000 Hz
wer e passed, 90%of the syllables were recogni zed correctly.
However, when frequencies only bel ow 1000 Hz were presented,
correct identification of the itens declined to 27%

Smlar findings were reported by Hrsh et al. (1954).
Ainically, high frequency hearing inpairnment is a conmon
entity and speech discrimnation scores nay suffer due to

conbi ned effects of filtering and distortion.

In the studies conducted on people with central auditory
di sorders, the follow ng findings regarding the perception of
filtered speech were found. Bocca et al. (1954) took 800 Hz
cut-off and found that this particular cut-off was inportant
for fiding the integrative functioning of the cortex. Bocca

et al. (1955) with a cut-off at 1000 Hz and in the presence
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of a tenporal |obe tunor, the contral ateral ear shows poor

performance. Jerger (1954) also reported the sane findings.

There are many studies that are being done and that have
been done to show the effects of filtering on the perception
of speech. There are no set of val ues that have been
established to show that one set of frequencies is nore
superior than the other, to enable the perception of filtered

speech.

The present study ains at finding out the effect of
different filtering conditions on the perception of speech
and to find out the effect of know edge of a particul ar

| anguage affecting the perception of filtered speech.



REVI EW OF LI TERATURE

There have been several studies conducted over the ages
to find how changes in paraneters of speech would affect the
perception of speech. One of the many different types of
experinments are the filtered speech experinents. It is wel
known, that based on the frequencies which are affected, the
deaf tend to lose the information that is available in the
af fected frequency. It is very difficult for a layman or a
prof essional to understand exactly how it feels to be deaf.

One of the major drawbacks would be the difficulty in under-
standi ng speech, because speech perception would not be normal,
if some of the frequencies are cut-off. Mst of the studies

i n speech perception have been done on normals. The best way
to sinulate a high or low or md frequency deafness woul d be
by using filters, which can be set at various |levels, such

that only those frequencies that are specified are passed
through and others are not. There have been many studies that
have been done by conparing the perception of speech by native
speakers of two different |anguages. There have al so been
studi es, wherein by changing other paraneters of filtered speech,

perception has been conpared.

In one study done by WIIlianmson, Marx, Rebeccal aw (1983)

in which filtered speech was presented at various intensities,



it was found that for normal hearing subjects, the type of
filtering did not affect speech conprehension until the
intensity of the filter signal approached 15 dB SL. Bel ow
this, however there was a difference in the perception of
speech by a few listeners. Constant and vowel identifica-
tion were only slightly affected by filtering if the signal
is at 15 dB SL.

Anot her study by Nei derjohn and Miner (1982) showed
that | ow pass filtering enhanced perception of speech in
noi se, that is, the SINratio by suppressing noise in the
frequency range where speech in any case is likely to be
masked. The filtering operation reduces the information
necessary for intelligibility by suppressing selected
frequency range information, in sone cases, belowthe threshold
of hearing. Since the filtering operation does not increase
the SSNratio there is no reason to expect an enhanced

intelligibility by filtering.

Speaks (1965)Jerger (1965) stated that under conditions
of low pass filter where synthetic sentences were given, it
Wasseen that performance varied with relative informational
content. Testing was done using synthetic sentences and as
t he amount of information given in the artificial sentences
decreased, the subject performance deteriorated. The sane
results were found when there was periodic interruption of

t he sentence.



Speaks (1967) studied the effects of frequency filtering
on intelligibility of synthetic sentences. Intelligibility
of synthetic sentences were found to be quite dependant on | ow
frequency energy. The inportant frequency of identification

of that particular material was 725 Hz.

In a study done by Bl ack (1959) the purpose of the study
being the way to determne 20 bands of frequencies which
contribute equally to multiple tones. The sounds whi ch were
nonosyl | abi ¢ were presented as hi gh pass, band pass and | ow
pass. They found that there were 20 bands of frequencies
from250 Hz to 7000 Hz whi ch were nost necessary. They al so
found that as cut-off frequency increased, the articulation

I ndex al so i ncreased.

Webster (1964) based on a study, cane to the concl usion
t hat speech was deteriorated equally when all frequencies,
ei ther above or bel ow 1900 cycl e per second were filtered out,
or the frequency range above 1900 cycl es per second is as
I nportant as the range bel ow 1900 cycl es per second. Baranek
(1964) found the cross over frequency to be 1660 cycl es per
second. It has been agreed to by many experinentors that the
threshol d of hearing, at 1000 cycl es per second woul d be the

best predictor of hearing |oss type and degree.
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There was a report by Hanl ey (1956) on how certain
characteristics of speech or puretones are affected by vari ous
condi tions inposed and how these factors affect the perception
of speech. It was seen that the high pass and | ow pass filter-
ing had the sanme effect on speech characteristics. Both high
and low pass filters had a very strong influence on the
frequency distortion. They had a nmedi uminfluence on the
synthesis and a very | ess anmount of |oading on the neaningful -
ness. The low and high pass filters affect synthesis slightly
nore than neani ngf ul ness and the nmaxi num affected is the

frequency distortion.

Kryter (1956) reported that it was the speech signa
whi ch was affected by a sharp frequency distortion. Noise
Is often broad band and regular in spectral shape. Thus a
conprom se of converting speech fromper cycle basis to a
broader 20 equal articulation band spectrum and by narrow ng

the spectrumof noise will be nore effective.

Law ence, Sol onon and Wbster (1960) various speech
phenonena such as tonal detection voice nenory, resistance
to distortion, resistance to masking, unpleasantness synthesis
and a separate factor used for nusical talent. They concl uded
that the ability to understand filtered, reverberant, interrupted,

cli pped and noi se nasked speech is a single capability.
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Based on a study by Leo-Postman with which a particul ar
itemis recogni zed depends upon the frequency with which this
itemhas been discrimnated and used in the past. The nore
famliar the item the nore redundant the stinulus. Redundancy,
intorn facilitates perceptual recognition on the basis of
reduced stimulus cues. An inprovenent in word recognition
can be achi eved through the strengthening and differentiation
of verbal habits* The sane principles of learning apply to
both Iinguistic behaviour and the perceptual recognition of

wor ds.

Stel mchowi ez, Lewi s, Kelly, Jesteadt (1990) studied
speech perception in |ow pass filtered noi se and reported
for normal and hearing inpaired |isteners. The hearing
inpaired listeners require a better S/INratio than the nornal
listeners at either presentation level for all except the
wi dest bandwi dth where their S/N ratios begin to converge
with normal values* Inaadition, the S/Nratios for the
hearing inpaired |isteners plateaved at relatively narrow band
widths (0.75 - 2.5 KHz) conpared to the normal hearing group.
The addition of high frequency conponent to noise did not
alter their performance. These findings suggest that the
hearing inpaired listeners may have relied upon either |ow

frequency cues or prosodic cues.
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Bell, Drks, Levitt and Dubno(1986) reported fromtheir
study that low pass filtering significantly affected error
patterns. Wen categorized by place of articulation, dura-
tion or nasality whereas high pass filtering only affected
voicing and frication error patterns. Another study by the
sane authors, revealed that the effect of filtering was
dependant upon presentation |evel and consonant position.

I n another study by the sane authors, - the contribution of
certain frequencies to consonant place perception for nornal
hearing listeners and those w th high frequency hearing | oss
to characterize the different stop consonants recognition
and error patterns were examned at various speech presenta-
tion level s and under conditions of | ow pass and hi gh pass
filtering. D fferential filtering effects on consonant

pl ace perception were consistant with spectral conposition
of acoustic cues. The reduction in audibility for nornal
hearing provided by fixed frequency, |low pass filters, did
not appropriately nodel changes in recognition resulting

fromhi gh frequency hearing | oss.

The effect of conbining |ow pass and hi gh pass bands
on consonant recognition in the hearing inpaired was done
by Barbara Franklin (1975). A conparison was nade on
consonant recognition. Scores when a | ow frequency pass band

and hi gh frequency pass band were presented to either the sane
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ear or opposite ear of the hearing inpaired. In her study
she quoted MIler and N cely (1955) "low pass filters affect
the several linguistic features differently, |eaving the
phonenes audi bl e but simlar in predictabl e ways, whereas

hi gh pass filters renmove nost of the acoustic power in the
consonants, |eaving theminaudi ble and consequent!y produci ng
quite, randomconfusion”. The results showed that nost of
the errors were place errors, sone manner errors and no
voicing errors. The substitution of / s/ for voiced plosives
and this was seen even in normals (Franklin, 1969). This
nmeans there are acoustic cues for / s/ in |owfrequencies.

In a study done on nornal hearing subjects it was seen that
there was a total increase in the recognition score when |ow
pass filter was added to high pass and this showed that the

| ow frequency contained information regardi ng consonants.
Rosent hal (1972) reported that sone hard of hearing children
m ght inprove in the use of residual hearing, if they wore

an extended | ow frequency anplifier on one ear and a standard

aid on the other.
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METHCDOLOGY

This is a study that was called out on Indian popul a-
tion to find howfilter conditions affect the perception

of speech.

Sel ection of subjects:

18 subjects were taken, age ranging from1l7 to 22 years
These subjects were divided into three groups based on their
native | anguage.
G oup-1: Conprised of six native speakers of Ml ayal am
G oup-2: Conprised of six native speakers of Tam | .
G oup-3: Conprised of speakers of both Tam| and Mal ayal am
(bilinguals).

Al the speakers knew English as their second | anguage.
The bilingual speakers were chosen based on their ability to
comuni cate using either Tam!| or Ml ayal amof the six
bi | i ngual speakers 3 of themwere Tam| speakers who had
| earnt Mal ayal am due to environnmental influences and the
ot her three were native speakers of Tam| who had | earnt

Mal ayal amdue to the influence of the environnent.

A passage was read out to the bilinguals and based on

their ability to understand t he neaning of the passage, and
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to express the neaning adequately and effectively, they were
chosen for the study. The native speakers of Tam | were
made to conprehend a Ml ayal am passage and the native speakers

of Mal ayal amwere made to conprehend a Tam | passage.

All the subjects chosen were volunteers for the study
and had nornal otol ogical findings and passed the criteria

of 0-15 dB HL from 250 Hz to 8 KHz.

INSTRUMENTATION :

Stimulus: A set of 50 words were selected from the |ist
prepared by Srilatha (1980). Of the fifty words, 24 words
were selected after subjecting the initial list to familiarity
rating, was paformed by persons wo were familial with both
the languages. All the words were either bisyllables or
trisyllables. The words were audio recorded using the voice

of a femae speaker.

Instrumentation: The GS-10 Audiometer was used as the
screening device to plot the threshold of the subjects. Those
subjects whose thresholds were within 0-15 dB bilaterally

in the frequency range 250 Hz to 8 KHz Goodman's classifica-
tion modified by Clark (1981) were selected for the study

stimulus words were presented through the ToH 50 earphones.
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Stimulus words were audio recorded using a meltrack
cassette and Philips deck F6112 and the dynamic microphone

used was (MD 43).

The recorded word |ist was filtered using the
Hearing Science Lab. The process of filtering was preceeded
by measuring the frequency response of the earphones of the
Hearing Science Lab, and using Graph Level Recorder (B&K2307
and asignal generator (B&K 10223).

TEST ENVIRONMENT;

The entire procedure was done in a sound treated room

where the ambient noise levwl was was dB.
PROCEDURE:

Alist containing fifty words were subjected to
famliarity rating, by speakers who knew both the | anguages.
The rating was done on a 3 point scale in which Gunfamliar,
1 - famliar and 2 - nost famliar. They were given two
days tinme. 24 words were then chosen which were rated to
be nost famliar. The words were then recorded using a
Philips Deck F6112. There were seven |lists nade of the 24

wor ds based on the process of random sanpli ng.
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Mic Philips Deck

il S D i W

MD 43 F 6112

Fig (a) Shows the set up for the recording the word |ists.

The next step was to obtain the frequency response of

t he Hearing Science Lab.

GCenerator

[“Eignal | "éf.ﬁ”]

Fig. (b) Schematic representation for the frequency anal ysis
of HSL.

The filtering of the mord list was then done.

Phi I'i ps Deck HSL Tape recorder/
pl ayer
F 6112 Filter Philips

' setting 15AW /606 /DOR

Fig.(c) The instrunent set-up for the filtering process.

The filter conditions used were as fol |l ows:
There were six filtered conditions and the 7th was the unfiltered
word list. The frequencies taken were as foll ows:

T}-— 250 Hz high pass

T2 - 250 Hz | ow pass



T3 - 1 KHz high pass

T, - 1 KHz |ow pass

Ts - 4 KHz high pass

T6 - 4 KHz | ow pass

T7 - Unfiltered condition

The filtered words were then presented to each of the subjects.

Loudspeak erw Loudspeaker
15 DH 306 115 DH 306

A e e e Wy N O A Wy e S e S ik i - A —

Pig. (d) Shematic representation for the presentation
of the word lists to the subjects

The subjects were asked to write down whatever sound they
heard through the |oudspeaker, may it be meani ngful or non-

meani ngf ul .

The witten down responses were then given nunerical

val ues and then were subjected to a statistical analysis.
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RESULTS AND DI SCUSSI ON

The main aimof the study was
1. To see if the performance of a particular group of
subjects was significantly different over the different
filter conditions,
2, To test if the know edge of a | anguage affected the

performance in the filtered speech task.

The nean val ues of perfornmance are shown in the

fol l ow ng tabl es*

1 21 1 17
2 22 2 19
3 20 3 16
4 21 4 17
5 16 5 10
6 19 6 7
(i) The nean of Ml ayal am (i1) The mean of Mal ayal am
speakers on |ist T1 speakers on list T,
1 24 1 23
2 22 2 23
3 20 3 19
4 21 4 21
5 15 5 21
6 19 6 22
(ii1) Mean of Mal ayal am (iv) Mean of Ml ayal am

speakers on list T; speakers on list T4
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1 20 1 24 1 24

2 17 2 22 2 24

3 13 3 22 3 24

4 18 4 23 4 24

5 10 5 23 5 24

6 17 6 22 6 24
égeawgi;noglégﬁers égﬂ) NFan of ‘ (vii) Mean perfor-
on I¥st Ts P on ?¥%taq%spea o ggggﬁeﬁg gﬁli¥21a$;

The nmean val ues of the scores obtained by the Tam| speakers

I s shown bel ow

1 23 1 9 1 20
2 21 2 20 2 19
3 15 3 8 3 17
4 22 4 11 4 23
5 17 S S 19
6 22 6 4 6 22
Mean of the Mean val ue of Mean val ue of
Tam | speakers Tam | speakers Tam | speakers
on list T1 inlist T, in list T;

1 24 1 18 1 22
2 20 2 19 2 23
3 20 3 11 3 20
4 24 4 20 4 22
5 22 5 16 5 22
6 23 6 19 6 22
¥gﬁ?logpggﬁers #%ﬁ?[ogpggﬁers g%%gkgisngi

list T4 on list Tsg l1st T6
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24
24
24
24
24
6 24

a o w N P

Mean of Tami| speakers on list T

The nean perfornmance of the bilinguals is shown on the

followi ng tables.

1 22 1 17 1 22
2 21 2 17 2 21
3 23 3 17 3 22
4 23 4 17 4 20
5 22 5 15 5 17
6 18 6 12 6 19
Mean score of Mean score of Mean score Of
bilinguals on Tl bilinguals on T, bilinguals on Tj
1 23 1 21 1 23
2 24 2 20 2 24
3 24 3 21 3 23
4 24 4 12 4 222
5 24 5 16 5 24
6 20 6 17 6 23
Mean val ues of the Mean val ues of Mean val ues of
bilinguals on Iist bi | i ngual s on bi | i ngual s on

T4 list Ts list T6



Mean Ofthe bilinguals on list T7

a b W N R

6

22

24
24
24
24
24
24

Based on the mean values of each list a common mean was

obtained for each of the three groups and the values -are

given below:

List Number Maayalam Tamil Bilinguals
speakers Speakers

T 19.8 20 21.5

To 14.33 9 15.83

T3 20.16 20. 16 22.16

T4 21.5 23. 6 22.16

Te 15.83 17 .16 17.83

6 22.6 21.8 23.16

T 24 24 24

Table (b) Showing the common meaN of the performance

of each of the groups onthe word lists.
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Based on the aonmon meens obtained, a percentage graph was

made.
List number Malayalam Tamil Bilinguals
speakers Speakers

T 82.5% 83.3% 89.5%

Ty 99.7% 37.5% 65.95%
T3 84% 83.3% 84%

T4 89.5% 92.3% 96.5%

T 65.95% 71.5% 74.29%
T6 94.16% 90.8% 96.5%

T, 100% 100% 100%

Table (c) Showing the values of the memn performance of

each of the groups when converted into percentages.
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25

Fromthis, it can be seen that the three groups shoved
poor performance in the lists T, and Ts, that is 250 Hz

| ow pass and 4 KHz hi gh pass respectively.

Wthin and between group conpari sons were nmade to see

the performance within a group and between | anguages.

Tabl e (d) show ng the within group conparison of the
speakers of Malayalam |t was seen that when each |ist was
conpared against the other, there was significant difference
between all the groups except Tl against T6 and T3 agai nst Ty

at the 0.01 level. The significance val ue was obtai ned using

theoaired ' t' test-

Table (d) : Malayalam Speakers

Lists compared Significance
0.01 0.05

T,and T»

T, and T3
T,and T4
T, arid Ts
Tiand Tg
T,and T+
T, and T3
T, and T4
T, and Ts
T, and Ty
T, and T,
T and T4
T3and T5

T3and T6
Tz and T7

/= Signifi-
cant.
signifi-
cant.

\\\\\\\\ ~ ~ —~— ~
\\\\\\\\\\\\\

1 ~
~ ~

—
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Li sts conpared

Si gni fi cance

0.01 0. 05
T, and Ts / /
T, and Ts / /
T, and Ty / /
Te and Tg / /
Ts and Ty / /
Te and T / /

Tabl e-E:  showi ng the performance of Tam |

t he various groups.

speakers wi thin

Li sts conpared

Si gni fi cance

0.01

0.05

T, and
T, and
T, and
T, and
T, and
T, and

T, and
T, and
T, and
T, and
T, and

T; and
T; and
T5; and
T, and
T, and

T, and
Ts and
Ts and

Te and

T
T3
T4
Ts
Te
T,

T4
T4
Ts
Te
T7

T4
Ts
T7
Ts
Te
T7
Te
T7
T7

~ N~~~

\\\\\ ~ ~

N~ YN NN~~~

~ O~~~ —

N~ NN YN TSNS YN NN~



From Table (E)

Ta,

iIs no significant difference.
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that is the 250 Hz high pass and the unfiltered

is clear that except between the listsT,; and

list there

Baeween T,, and Ts that is 250

Hz low pass and 4 KHz high pass there is no significant

difference atthe 0.01

significant.

level.

Table-F Bilingual speakers:

All the other groups are

Lists compared

Significance

0.01

0.05

T, ad T>
T, and T3
T, and T4
T,and Ts

T1 and Te

T,and T+
T,and T3
T,and T4
T,and Ts
T,andTg
T, and T~
Tzand T4
Tzand Ts
Tzand Tg
Tsand T+
T, and Tsg
T4 andTg
Ts,and T+
TsandTg
Tsand T+
Te and T+

~ ~ ~ ~

~ S~~~ ~

NSNS TSNS YN YN NSNS NN YN NN NN~~~ ~~

~ ~

Table-F: Showing the performance score significance of the

bilinguals.
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Tabl e- (F) showing the difference in the performance across
the various lists by the bilinguals. It can be observed
fromthe table that there is no significant difference
among the fol l owi ng groups:
(1) Ty;nd Tz That is 250 Hz high pass and the unfiltered
condi tion,.
) Ts and T4: 1 KHz high pass and 1 KHz | ow pass.
) T3 and Tg 1 KHz high pass and 4 KHz | ow pass.
(4) T4 and Ts: 1 KHz | ow pass and 1KHz hi gh pass.
) T, and T;: 1 KHz high pass and the unfiltered condition.
)

Ty and T,: 4 KHz [ow pass and no filter condition.

\WWhen the conparison is done between groups, then the results
obt ai ned were as shown in Table (G,

Li st nunber Mal ayal am  Tam | Bilinguals Significance
0.05 0.01
Ty / / / /
/ / / /
- - - /
6 / / / /
/ / / /
- - /

Fom Table (G) we can make out that Wk the list T, is

considered there is no significant difference in the performance
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of the Tam | speakers and the bilingual*. Wen list Tg is

considered then, there is no significant difference between
speaker of Tam | and the bilinguals. 1In the remaining |ists,

the groups were significantly different.

Fromthe levels of significance that were obtained using
the " t' test, it can be said that the differences within the
groups are significant, that is to say that the subjects did
not performthe sane way in the list as they did in another
so it can be said that the filter conditions were effective

in the perception of speech.

Taking the Ml ayal am speakers into consideration the
foll ow ng points can be noted,
1) For the Mal ayal am speakers, there is no difference,
whet her the speech is 250 Hz high pass or 4 KHz |ow pass,
whi ch means that both the cut-offs have the same val ue,
enabling the perception of speech.
2) There is no difference in the performance when the condition
Is unfiltered or when it is a 1KHz high pass, indicating
that the frequencies above 1 KHz are not very inportant

for the perception of speech

Taking the Tam | speakers into consideration the follow ng

points can be noted.
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1) There is no difference in the performance when the
words are 250 Hz high pass or when they are 4 KHz | ow
pass, indicating that the frequency difference between
1 KHa and 4 KHz are the nost inportant for the percep-
tion of speech.

2) Another finding is that there is no difference in
the performance at the 250 Hz high pass and the 4 KHz
| ow pass condition, indicating that this range is

important for the perception of speech.

Fromthe results of data of the bilinguals the follow

I ng concl usions can be drawn:

1) There is no difference in the performnce between 250 Hz
high pass and unfiltered conditions, which means that
the frequencies below 250 Hz are not very essential for
t he perception of speech.

2) There is no difference in the performance of the 250 Hz
| ow pass and 4 KHz high pass condition, show ng that
above 250 Hz and below 4 KHz |ie the nost inportant
range for speech perception.

3) There was no difference in performance between 1 KHz high
pass and 1 KHz |ow pass. This may indicate that nost of
the frequenci es which enable the correct perception of
speech should be around 1 KHz.

4) There is no difference in the performance between 1 KHz

hi gh pass and 4 KHz | ow pass. This shows that this



5)

6)

7)
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frequency range could be the nost inportant for the percep-
tion of speech by bilinguals.

There was no difference in the perfornmance between the 1KHz
| ow pass and 4 KHz high pass condition. This neans to say
that the frequencies below 1l KHz and the frequenci es above
4 KHz are both equal in inmportance for the perception of
speech.

There is no difference between the unfiltered condition

and the 1 KHz | ow pass showi ng that frequencies bel ow

1 KHz enabl e the conpl ete perception of speech.

There was no difference in the performance of the bilinguals
in the unfiltered condition and 4 KHz | ow pass condition,
indicating that the frequencies below 4 KHz are the ones

t hat enabl e the best perception of speech.

Taking into consideration the between group conparison

The following results can be drawn:

It can be said that filtering does not affect the perfor-

mance between groups, that is knowi ng a particul ar | anguage

does not affect the perception of speech.
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SUWARY AND CONCLUSI ON

Review of literature shows that the filtering of speech
at various frequency | evels adversely affects the perception

of speech.

Thi s study was an experinmental study done on | ndian

popul ation to see how filtering would affect speech perception.

Two | anguages, Tam | and Mal ayal amwere taken and a
common word |ist was nmade. The words were then filtered at
various cut-off frequencies and three groups of listeners were
made to perceive these words, one group of Tam| speakers, one

group of Mal ayal am speakers and a group of bilinguals.

The results obtained indicated that there was significant
difference in the performance anong the various Ml ayal am

speakers showing that the filtering does affect the perfornmance.

Based on the performance of the Tam| speakers, it was
seen that there was a significant difference between the
Tam | speakers, indicating that filtering does affect the

per ception of speech.

The performance of bilinguals also indicates that there
Is a significant difference between the perfornance of each of

the bilinguals on the various lists.
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But when the performance is conpared across the diffe-
rent |anguages, it was seen that there was no significant
di fference between the Tam |, Ml ayal am and the bili ngual
speakers. This indicates that filtering does not effect the
performance on different |anguages, indirectly we can say

t hat know edge of a | anguage does not effect the perfornance.

LI M TATI ONS G- THE STUDY:

This study has been done on a common word |ist and so
t he groups exposed, knew the words. The lists T, and Ts

were a little less in intensity when conpared to the other

|ists.

| MPLI CATI ONS AND RECOMMVENDATI ONS:

In future there should be a study that conpares across
two groups, out of which one group knows t he | anguage and the
ot her group does not. The stinmuli can be presented through
t he earphone of an audioneter so that the intensity can be

I ncreased when necessary.
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