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| NTRCDUCTI ON

Speech Audi onmetry plays an inportant role in clinical audio-
| ogi cal evaluation as it has becone an integral part of the oto-

| ogi cal and audi ol ogi cal diagnosis of hearing inpairnent.

Puretone audionetry is basic to clinical audiology but it
al one does not provide any information about a person's ability
to hear above the threshold. The pure tone information alone is
I nadequate in diagnosis and differential diagnosis of certain audi-
tory di sorder because they do not require psychic integration or
synthesi zation in order to be perceived (wlleford 1969). However
speech audionetry result alone has |limted diagnostic val ue. But
it provides useful information when conbined with other test results

So speech audi onetry usual |y suppl enment An pure tone test results.

| n speech audi onetry, various neasures nay be obtained vi z.
speech reception threshold, threshold of detectibility, threshold
of tolerance or disconfort |evel, social adequacy index, speech

discrimnation score etc.

Avariety of materials such as words (nonosyl |l abic, disyllabic
and pol ysyl | abi ¢c), nonsense syl | abl e, sentence, continuous di s-

course etc. have been used as material for speech audi onetry.

Speech stinmuli are usually enployed to validate pure tone test
results. A conparison of pure tone threshold and threshold of inte-

Iligibility aids in the detection6f functional hearing | oss. (Feldman
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1967? Martin 1972; WIIlianson 1974) speech stimuli aid in detect-

i ng di sturbances which may go unnoticed if pure tone al one are
used. Pathologies in the retrocochl ear regi on and hi gher auditory
pat hways may not manifest itself in puretone hearing | oss despite
significant difficulty in speech discrimnation (Goetzinger, 1972?
Hodgson, 1972). Speech is the preferred test material for assess-
ing higher cortical functions. It is also helpful in assessing
success in otol ogi cal surgery (Kasden and Robi nson, 1969, 1970).
They are used for hearing aid evaluation. Speech naterials also
contribute to the assessnent of communicative ability (David,

19607 Berger, Keating and Rose, 1971).

It assess the val ue of therapeutic procedures such as speech

reading and auditory training (Hrsh, 1947).

Thus, the use of speech material is a nust for accurate diag-

nosis and for appropriate choi ce of treatnent procedures.

Need of the study:

Speech audi onetry has gai ned w despread acceptance i n audi o-
| ogi cal evaluation. So in recent years different types of speech

nmaterial s has been devel oped.

Devel opi ng a common speech material is not possible in India
as we have many | anguages. Speech test materials are available in

many | ndi an | anguages such as H ndi (Abrol, 1970? De 1973), Kannada
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(Nagaraj a, 1973? Raj ashekhar, 19767 Henal at ha 1981 ), Ml ayal am
(Kapur, 1971), Tam| (Kapur 1971, Sanuel, 1976), Qujarathi
(Mal'likarjuna 1984).

The individual's perception of speech is influenced by his
not her tongue (weinrich 1954? Del attre, 1964? S ngh, 19667 S ngh
and Bl ack, 1966? Gato, 1971). So admnistering test in subject's
native | anguage is considered to be ideal. Since speech audio-
metry is extrenely useful in the assessnent of hearing | oss cases,
there is an urgent need for the devel opi ng and standardi zi ng speech
materials in Manipuri |anguage for assessing hearing of the subjects

who know Mani puri | anguage only.

Therefore the present study attenpts at constructing and

stanaar di zi ng speech test materials in Manipuri |anguage.

Pur pose of the study:

1. to develop speech test materials in Manipuri |anguage to obtain
SRT and di scri mnati on.

2. to standardize the test naterials by finding the articul ation

curves in Manipuri speaking normal hearing subjects.
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REVI EW CF LI TERATURE

Interest in the use of speech stinmuli in hearing eval uation
Is not a recent origin. Over acentury ago, Wl f (1874 cited in
O Neill and Oyer, 1966) pointed out that, speech stimuli could
be used to evaluate the status of the auditory system Al though
WIf stressed the utility of speech stimuli in audiol ogical eva-
luation as early as 1874, it failed to gain usage for clinical

pur poses.

The use of speech materials in routine audi ol ogi cal eval ua-
tion began as a result of the work done at the Psycho Acoustic

Laboratories of the Harvard University (Egan 1948).

The earliest application of speech audionetry stressed the
neasurenent of threshold sensitivity utilizing speech testing nate-
rials devel oped to assess the efficiency of communication systens.
Establ i shnent of the aural rehabilitation prograns by the united
states mlitary during the Word War-11 resulted in the expansion
of speech audionetry to include suprathreshold testing of speech

discrimnation for both diagnostic and rehabilitative purposes.

Anong all the neasures, speech reception threshold and speech

discrimnation are basically used in routine audiol ogi cal eval uati on,

Speech reception threshold is the intensity level in which the
subject is able to repeat 50%of the stinmuli presented to hi mand
speech discrimnation is the ability to repeat words correctly at a

supr at hreshol d | evel .
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The speech reception threshold serves nmany clinical purposes.
The basic purpose is to quantify the listener's hearing | evel for
speech. It is a basic neasure upon which the suprathreshol d speech
tests are based. It serves as a validity check for the pure tone
audiogram It is used in audiological rehabilitation particularly

in hearing aid eval uation.

Speech discrimnation testing nake it possible to evaluate
the functional integrity of the auditory system The poorer the
speech discrimnation score, greater is the invol venent of the sense
ri neural nechanism Speech discrimnation scores can be used to
differentiate cochlear fromretrocochl ear pathology in addition

wth other test results.

Moderate deterioration in speech discrimnation is a frequent
synptomin Meniere's disease i.e. inpaired discrimnation beyond
t he degree of pure tone loss is characteristics of Meniere's disease

(Shanbaugh 1967).

Presbycusis may be classified in terns of whetner patients have
suffered a breakdown in clearity of speech perception which is out
of proportion to the pattern of their pure tone | oss: Schuknecht
(1955, 1964) has expressed the viewthat such a breakdown charac-

terizes presbycusis due to neural rather than epithelial atrophy.

Early otosclerosis discrimnate |ike nornmal persons. Advanced
otoscl erotic show a tendency to produce discrimnation | oss dependi ng

on the degree of deaf ness.
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This discrimnation test has got diagnostic utility.

The above two neasures of speech audi onetry have prognostic

val ue for otological surgery and utility of sensory aids.

Various kinds of speech stimuli have been used to deter-
m ne the SRT. They are sentences, connected di scourse, spondaic

wor ds, spoken digits etc.

The kind of stinuli used for speech discrimnation testing

are nonosyl | abl es; nonsense syl l ables, synthetic sentences etc*
Sent ences:

The rel ationship between word lists used in the measurenent
of intelligibility and the continuous flow of words encountered
in conversation is not clear. So sentences are considered to be

nore valid indicators of intelligibility.

Rel atively few speech discrimnation tests have been devel oped

usi ng sentence materi al s.

Fl et cher and Steinberg (1929) used sentences in their early
work at Bell Tel ephone Laboratory. These lists consisted of inte-
rrogative sentences that were to be answered instead of repating the
stinmulus that was present. These lists were not so useful as it not
only demands t he observer hear the words of the sentence but also to
provi de answers to sonme fairly difficult questions. And the subject
was expected to have sone know edge of New York city and its environ-

ment .
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Anore sinple lists of sentences were constructed at the
psychoacoustic | aboratory by Hudgins et al (1942) in the name
of Auditory Test No.12. The questions were relatively sinple
and coul d be answered by a single word. This feature was use-
ful when awitten (1. cited in Hrsh (1952); 2. GQted in ON\eill
and Oyer, (1966), test for use in group testing is desired.
When a single subject was tested he was allowed to repeat a

sent ence he heard.

Hughson and Thonpson (1942) found a good degree of corre-

| ati on between the SRT for sentences and the pure tone average.

Berger (1969) enbedded phonetically simlar Key words within
sentences in the Kent State University Speech D scrimnation Test.
Any one of five Key words in each sentence can be used neani ngful |y
and correctly in the sentence. Subjects are instructed to iden-
tify the correct Key word presented in a sentence context. The
test nmaterial is presented using audiotape or nonitored |ive voi ce.

Scoring is based on a percent correct basis.

To control for word famliarity, word and sentence |l ength
syntactical structure in sentence discrimnation Jerger, Speaks
and Trammel | (1968) devel oped syntactic sentence material. Al though
they are not neani ngful sentences, the word sequence within a
sentence follows normal rules of English syntax. Sentences are
presented in a closed-set response format usually with a conpeting

message of continuous di scourse at (dB signal to noise ratio.
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Kal i kow et al (1977) devel oped t he Speech Perception in Noise
(SPIN test materials to nmeasure sentence discrimnation. Sentences
were recorded in 12 speaker background. Prinmary and conpeting
nmessage are recorded on separate channels to permt variation in
PPCNratio. Half of the 500 sentences (50/forn) were constructed
to end in nonosyllabic nouns of lowpredictability. Scoring was
based on the subject's ability to correctly identify the fina
word in an open set response format. Prelimnary research finding
suggest that the SPIN test results may provide a nore realistic
estinate of speech discrimnation ability under everyday |istening
conditions than other nore traditionally enpl oyed neasures

(Hutcherson et al 1979).

The di sadvant age of sentence tests are that long lists are
necessary because the sane sentence cannot be used tw ce with one
i stener and his nmenory nmakes it nuch easier for himto recognize
a sentence again even froma single word Key. But the test have

high tree validity as sanples of English speech.

Connect ed di scour se:

Conti nuous di scourse was considered to be a valid representa-
tion of speech. Although difficultto quantify wth/respect to the
response of the observer, the nost valid sanple of English speech
I's a paragraph or several paragraphs of continuous discourse (Hrsh,

1952). The available material is so unifornly nonotonous and uni n-
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teresting that a speaker can/repeat the material wth renarkably
little variability in intensity. The listener (experinmenter) has

his own criteria of what is just intelligible.

Fl etcher and Steinberg (1929) used lists of questions to

which the listener has to give answers.

Hudgins et al (1947) devel oped easier tests by requiring the

| istener sinply to repeat the questions.

Fry and Kerridge devel oped five sentence tests conpri sing

statenents rather than questions.

Fal coner and Davis (1947) enpl oyed a sanpl e of connected di s-
course to which the subject listened and adjusted the |evel of the
recorded speech to a point where he coul d just understand what was
being said. The test was conpared experinentally with auditory
test No.1 and the threshol ds obtai ned were found to be identical.
The test was reported to have the advantages of speed, interest for
the listener and | ess nental fatigue, high face validity, good relia-

bility and negligible learning effects.

The di sadvantage of the test was they are subjective in nature

and sone subjects could give an erratic threshold (Fal coner, 1948).

D syl | abi ¢ Wor ds:

Wth the advent of world war-11l consi derable research effort

was directed toward t he devel opnent of speech tests that could be
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enployed in the evaluation of mlitary comunicati on equi prent

and systens. A nmajor share of this word was carried out at
Harvard University in the Psychoacoustic Laboratory. This |led

to the construction of speech reception tests based on the concept
of threshold of hearing speech. The first test No.9 and the audi -
tory test No.14. The difference between the two was that test
No.9 recorded at attenuated |levels and test No. 14 at a constant

| evel . They used the sane list. Hudgins et al (1947) selected

t he spondai c words under the follow ng criteria:

1. famliar to listeners

2. dissimlar in phonetic construction

3. anormal sanpling of English speech sounds and

4

honogeneousl y audi bl e.

Sone of the maj or deficiency of above lists.were that dertain
of the records of auditory test No.9 yield slightly different
thresholds fromother of these records (Hrsh et al 1952 P. 321).
And al so that the vocabulary was too |arge for many clinica

patients.

To overcone these limtations, Hrsh et al (1952) nodified
the Harvard lists at the Central Institute of Deaf. They were
naned in test CIDW1 and W2 which is CI D recorded versions
of auditory test No.14 and No.9 respectively. Their aimwas to
restrict the vocabulary level to suit the clinical popul ation.

They determned famliarity of ariginal 84 words and sel ected 36
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famliar words which then recorded into six different forns.
Wrds that were too easy were reduced by 2 dB and t he nost

difficult words were increased by 2dB.

D fference between the test results obtained with the
Harvard tests and the CIDtest were that | ower thresholds were
obtained with the latter test. Threshold for the original
spondee were on the order of 22 dB while an average SRT of
14-15 dB was obtained for Wl lists. Al so, different thresholds
wer e obt ai ned when the attenuated recording (W2) was used. The
difference was on the order of 4 dB (18 dB as conpared to 14 or

15 dB for the wl| test).

Al t hough speech threshol ds are obtainabl e using vari ous
materi al s such as nonosyl | abl e, sentences and di scourse, they
were |l ess frequently used than spondees (Harris, 1965). Spondaic
words are specified as the standard nmaterial for the determnation

of SRT (ASHA, 1979).

Nonsense Syl | abl e: '

Usi ng nonsense syllable focus on intelligibility or repeat-
ability of specific phonetic elenents. The advantage of using
nonsense syllable is that their intelligibility is not dependent
upon the vocabul ary of the listener (Berger 1978) and it satisfies
acriteria of test of speech discrimnation that is non redundant
(Carhart 1965). A so it is easier to construct |ists of conparable
difficulty using nonsense syllable than by using neaningful mnaterial
(Egan, 1948).
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Nonsense syl | abl es have t he di sadvantage of being unfamliar
tothe listener. They are often abstract and are very confusi ng

tothe listener (Carhart, 1965).

They need special training to be read out in the intended

way (Egan, 1948), Lagon, J.C (1966) found in practice that nonsense
syl |l abl e are not easy to use because the subject has an unconci ous
tendency to ook for neaning in the sound presented to himand to
reproduce it as a known term So it was felt preferrable to choose
wor ds whi ch had neaning. The data of Zekrzewski et al (1975) sugges
t hat nonsense words woul d test only recogni zability of the subject
which is a subcortical phenonenon. The discrimnation of speech whi<
Is acortical function can be tested with nonosyllables if they are

nmeani ngf ul wor ds.
Wor ds;

Anot her approach to discrimnation testing was the use of
mul tiple choice words. In this procedure printed groups of phone-
tically simlar words were shown to the |istener but he hears and
Is to respond to only one word fromeach groupi ng. An advantage of
this approach is that words of nore than the single syllable may
be used so | ong as each groupi ng contains words of the sane syllable
length and stress pattern. Another advantage is that these tests

were a cl osed response set.

Bl ack J. W (1963) devel oped a multiple choice word intelligi-
bility test. Qher tests developed in this category with sone

nodi fication are the rhyne test by Fairbanks (1958) and the vocal
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comuni cation | ab test by Hager (1946). The Rhyne test was designed
to enphasi ze auditory phonemc factor and to mnimze |inguistic
factor. It sonewhat resenbles a multiple choice word test. The
stinmulus words in the Rhyne test were drawn froma vocabul ary of

250 sets of 5 rhymng words each. One word fromeach set was read
to the subject. On his response sheet were given the fifty stens
wth a space in front of each where the subject inters on latter

to conplete the spelling of the word he believes he heard. But
sone investigators are against the use of words as test material.
According to themuse of single words especially single syllable
words 1 nposes severe limtations on the capacity to nani pul ate a
cruci al paraneter of ongoi ng speech, its changing pattern over tine.
In order to add this dinmension to speech audionetry, it is necessary
to develop nmaterials based on relatively | onger sanpl es of speech

t han wor ds.

Monosy! | abi ¢ wor ds:

Monosyl | abic words are ten analytic units of speech so are
nore easily repeated than nonsense syllables. So nmany researchers,
preferred to use nonosyllabic words. Attenpts was nade to bal ance
the sound in any one list according to their normal frequency of
occurrence in nornal conversational English, called 'phonetically

bal anced |ists or PB lists'.

Carhart (1965) recommended the use of nonosyl | abi c words for
discrimnation test since they are neaningful to the subject and

nonredundant. The multitude of cues present in a sentence or poly-
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syl labic word may enable himto correctly guess the correct
response thus coul d obscure speech discrimnation difficulties
of a subject. According to Egan (1948) one of the advantage is

they do not need special training to be read out.

Egan et al (1948) developed a series of tests at Harvard
University to assist in the assessnent of intelligibility. These
[ists were known as PB-word |ists. Froman original sanple of
t wel ve hundred nonosyl | abic words twenty list of fifty words each
were constructed. They are known as PAL PB-50 lists. The words
such selected neets the following criteria.

a) nonosyl |l abic structure.
b) equal average difficulty.
c) conposition representative of English speech and

d) words in commopn usage.
These lists were judged to be of equal difficulty.

Later Hirsh et al (1952) nodified these tests at the Central
Institute for the Deaf were available for clinical use as W 22.
Tests of CID the nodifications were nmade to overcone the shortcom ngs
of the first test. The major deficiencies were difference between

lists and extensiveness of the vocabul ary.

Harvard PB |ists were phonetically balanced. Al though inve-
stigators of PAL give nore inportance to famliarity, the lists were
found to contain many unfamliar words (Hrsh et al 1952). The CID

W22 lists were found to be easier than the Harvard PB lists. This
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difference has been attributable to the greater famliarity of
the words and speaker intelligibility (Onens 1961; Quetzinger,
1972). However, the utility of W22 was limted. Hrsh et a
(1952) thensel ves pointed out that this |list does not satis-
factorily separated m xed hearing |oss fromconductive hearing
| oss patients. The older recording of Egan |ists are effective

in this respect.

Lehi ste and Peterson (1959) nade a realistic approach to
t he probl em of phonetic bal ance, they attenpted at phonem c
bal anci ng rat her than phonetic bal ancing. They sel ected nono-
syl | abl es of OMC ( Consonant - nucl eus- consonant) conposition the
Lehi ste and Peterson lists and the Harvard PB lists give
conparabl e results (Carhart, 1965) although differ in terns of
criterion used. (Harvard list consisted of CV and VC type conbi -

nati on whil e Lehi ste contained only CNC conbi nation).

North Western University Test nunber 4 (Tillman and Carhart
and W1 ber, 1963) and test nunber 6 (Tillman and Carhart, 1966)
wer e devel oped | ater using ONC nonosyl | abi ¢ words and were phone-
tically balanced. Later nultiple choice tests, rhyne test and
nodi fied rhynme test were devel oped. The Kensar University deve-
| oped the K U Speech discrimnation test. These enphasized the

auditory phonemc factors and mnimzed the |inguistic factors.

Later it was felt that the use of single words especially

single syllable words inposes severe limtations such as vocabul ary,
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rel ative range of difficulty, neaningful ness which acts as
vari abl es and inposes a limtation on the paraneters of speech
and its changing over tinme. So the National research council
on Hearing and Bi oacoustics found the nonosyl | ables as not a
proper representative of everyday speech and suggested the use
of sentence as material for speech audionmetry. Sentences are

consi dered to be nore valid indicator of speech.

I n case of SRT testing, spondaic words are nost w dely
used test stimuli and nonosyl |l abic words in case of speech dis-

crimnation testing (Carhart, 1970).

SRT and Pure tone averages:

There is a high positive correl ati on between PTA and SRT.
So sone authorities feel that it is not necessary to determne
SRT (silverman and H rsh, 1955). However any di screpensy between
PTA and SRT is inportant for determning accuracy of both PTA and
SRT Martin (1958).

For all practical purposes the average pure tone result for
500, 1000 and 2000Hz has been the nost popul ar for predicting a
rel ati onshi p between pure tone and spaach t hreshol ds (Hopki nson,
1978). Studies by Fletcher (1950), Carhart and Porter (1971)
reveal ed that the average of the two smallest threshold | evels
anong the three speech frequency is also clinically found to be

useful .
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Carhart (1971) proposed the followng formula to predict
t he speech reception threshold frompure tone average, when
t he audionmetric contour is not taken into account and when the
testing equipnent is calibrated to ANSI reference | evels.

SRT spondee= -2dB +0. 5T 500Hz+ 0. 5T 1000Hz

(The 2 dBis a mnor correct constant).

G aevenes (1964, 1974) used regression equation to predict
the SRT. He found a linear relationship between SRT and PT HL
He proposed the following formula for predicting the SRT from
pure tone hearing | evels. Accordingly:

SRT=0.8 + 0.34 HL (.5) + 0.12 HL (1) + 0.34 HL (2) + 0.15 HL (3)

Hs nethod is nore accurate then sinple averagi ng nethod of three
frequencies (viz. 500, 1000, 2000Hz). He also found that cochl ear
hearing | oss cases yield sonewhat | ower SRTs than conductive hearing

| oss cases.

According to Jerger et al (1959) the relationship between the
pur et one average and SRT vary dependi ng upon ki nd of speech threshold

I nvestigated, type of test material used and nethod of testing.

The i nt erdependence of SRT and PTA becone poorer at higher
frequencies. |If the notch is present is present beyond 2048 Hz*
it isdifficult todifferentiate it fromflat |loss (Carhart 1946).
It was al so found that acuity between 512 Hz and 0124 Hz nore clearly

rel ated to speech reception for equated words than is acuity between
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1024 and 2048 Hz. Davis (1948) reported the average of the threshc
for 500, 1000 and 2000Hz as 9 dB (SPL), at the same tine he gave
threshold for various speech stimuli which ranged from?22 dB for
spondees through 26 dB for sentence material and digit to 33 dB

for words as spoken by Rush Hughes.

A survey by Qorig et al (1954) revealed a difference of
15 dBSPL between threshold value at 1 KHz and spondee words for
all ears in the selected normal group. A simlar observation was
made by Carso (1957) although he enployed a different criteria for
sel ection of subjects. He reported a difference of 14 dB SPL bet wee
the threshold for PT and for SRT obtained using CID auditory test
W 2.

Lightfoot et al (1956) on studying 31 otol ogically nornmnal
subj ects observed a 16.5 dB difference between the threshol d for

1 KHz and for spondee words.

Carhart and Porter (1971) established the effects ox audi o-
netric onfiguration on the rel ationship between pure tone threshol d
and spondee threshold. It was found that 1000 Hz was a good predicto
of SRT. Adding a second frequency inproved the accuracy of predic-
tion slightly. This second frequency varied wi th audionetric confi -
guration. Adding a third frequency di d not produce any practi cal
i nprovenent in predictability for SRT. Thus, it was indicated that

the audionetric pattern influences the threshold for spondees.
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There are various factors which influence neasurenent of
speech threshold and discrimnation ability. Sone of themare

di scussed under the follow ng headi ngs:

Recorded or Live Voice Presentation:

Either recorded or nonitored |ive voice techni que can be
used to obtain the speech threshold. However ASHA recommended

recorded presentation as a preferred procedure.

Recorded naterial have the advantage of greater standardi -
zation and results from one centre to another can be easily
conpared. It reduces intra-inter test variability and all ows
for the control of uniformintensity of the test words. It
ensures that each test word will be presented in the sane manner
to every client. However, recorded nmaterial also have sone di s-
advantages. The clinician may have to stop the recording to
permt the client to respond to the test word before the next one
Is presented. D sc and tape recordings will showwear after a
period of use and introducing distortion of the signal and noi se
into the test system Thus situations may ari se which favour
the use of a nonitored |ive voice presentation. The flexibility
of live voice testing allows the clinicianto fit the test to
t he need of the patient which is not present in the recorded net hod.
But sone of the disadvantage of live voice is that, it is difficult
to nonitor the test words to a consistent intensity level and it
may not be possible to present each spondee in the sane nmanner

toeveryclient.



20

ONeill and Oyer (1966) found not nuch difference between

live voi ce and recorded SRTs.

A study by WIlliamT Brandy (1966) showed that the recorded
presentation are nore reliable than |ive voice presentation as
greater variability is involved in the tal ker's presentation. How
ever Portman and Portman (1961), Geston et al (1966) were in
favour of live voice technique as it permts greater flexibility

in the clinical procedure.

Descendi ng Vs Ascendi ng Met hod:

Martin and Pennington (1971) reported that bracketing was the
nost widely used nethod to establish SRT. The second |argely used
nmet hod was descending steps. Ascending steps was used by few

audi ol ogi st s.

A few investigations are mainly concerned with a nmethod of using
5-dB step or 2 db steps in the SRT, also dealt with a descending or

ascendi ng net hod.

Chai kl'in ana Ventry (1964) using a descendi ng techni que showed
no significant difference in SRT between a 2 and 5 dB step. Chaiklin
Font and D xon (1967) using an ascending technique and 5 dB steps
denonstrated that SRT was a valid and reliable procedure. However
the authors al so pointed out that the descendi ng procedure nay be
nore useful anong young children and t hose persons who do not under -

stand the instructions well.
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A study by Robi nson and Koenigs (1979) reported that slightly
| oner speech thresholds resulted fromthe use of a descendi ng

procedur e.

According to Hopki nson (1978) there is no clinically signi-
ficant difference in SRT obtained using ascending and descendi ng

t echni que.

Famliarity:

A word becones famliar dependi ng upon the frequency of use
by word count. Black (1952) reported that even anong the comon

words nore famliar words are nore intelligible than other words.

A study on the rel ationship between the intelligibility of
scores and frequency of occurence of words by Howes (1957) reveal ed
that repetition of thelist will result in increased intelligibility

SCOor es.

Tillman and Jerger (1959) denonstrated that the short term
practice in the task of responding to spondees at threshold inten-
sities does not influence spondee threshold SPL in normal hearing
subj ects. However, when the prior know edge of the test vocabul ary
was given threshold was |owered by 3-5 dB conpared to subjects of

whi ch such know edge was not given.

The spondee threshol ds established after famliarization were

not only lower in the nean SPL val ues but al so were less variable
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upon repeated testing (Jerger et al 1959; Tillman and Jerger, 1959).
Thus famliarization with test spondee was considered to be

| nportant step during establishing the spondee threshol ds. Over
(1961) has al so observed that if a word is nore famliar it is

nore intelligible.

HJ. Cyer and M Duudna (1960) concluded in their study that

di scrimnation | osses decreases when the task is presented a second

tine.

B nmer Onen's (1961) study on the intelligibility of words
varying in famliarity shows that tests characterized by greater
famliarity even to a slightest degree were significantly nore

intelligible.

According to Carhart (1965), unfamliar nmaterials tend to make
the test nore difficult. It does not nean that highly famliar
wor ds nust al ways be used since there are tines when a relatively

difficult test is preferable.

Conn Dancer and Ventry (1975) constructed a |ist of spondees
selected fromthe CID WI test to elimnate the need of famlia-
rization. The list so constructed produced spondee tnreshold
equivalent to those obtained with famliarization. This result

further substantiate the inportant influence of famliarity on SRT.

Honogeneity of Intelligibility:

Honogeneity is inportant to obtain precision in estinmating

the level at which 50%of the itens are identified and to use as
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fewitens as possible toobtainthe SRT (Hudgins et al 1947).

Ideally, a SRT list shoul d be honogeneously intelligible.
Honogenei ty can be achi eved either by selecting only those words
that tend to reach the listener's threshold at the sane intensity
| evel or by recording individual words in such a way that they
all tend to be heard at the sane |evel of reproduction (Hudgins

et al 1947).

The spondees gain function is steeper than that of the PB
word lists. Its average sl ope between 20 and 80%i s<bout 10%
(Hrsh 1952). The steepness of the gain function can be changed
by mani pul ati ng the honogeneity of a list with respect to inteili -

gibility.

Carri er Phrase:

Egan (1944) and Carhart (1952) utilized carrier phrases in
speech audionetry wwththeintention of alerting the |istener for
the test word and all owi ng t he announcer to nonitor his voice. The

exact content of the carrier phrase was not given much consideration

Kruel et al (1969) found significant differences in scores as

a function of carrier phrase.

d adstone and Si egent hal er (1971) studied the possible diffe-
rence inintelligibility as related to different carrier phrases.

They conclude that the intelligibility with the phrase 'you w ||
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say' was best perhaps because of the long vowel /ei/ at the
end, in contrast to other endings has a greater potential for
bei ng i nfl uenced by the phonenmes of the word to foll ow and

thus give additional cues to intelligibility.

Lynn and Brotnen (1981) have postul ated that the phrase
‘you will say === ' contains perceptual cues that enhance
identification of place of articulation of the initial conso-

nant of the test word.

I n controversy to above findings, Martin et al (1962)
di scussed the nonessentiality of the carrier phrase and said
that it only confused the |istener who had severe discrimnation
problem N xon (1969) al so has reported that carrier phrase

does not have any effect on the intelligibility of words.

Considering the findings of these different investigators
it seens justified to maintain using a single carrier phrase

through all discrimnation testing.

Phoneti ¢ Bal anci ng:

Phoneti c bal ance lists of words consist of a group of single
syl labl e words so selected that the frequency of occurance of speech
sounds withinthe group is sane as the frequency of occurence of
t he sane sounds in an average vocabul ary of conversational |anguage

nateri al .
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Fl etcher's (1965) data of relative frequency of occurence

of English phonenes in tel ephone conversati on was w dely used.

Bl ack and Heagen (1963), Lafer J.C (1966) argue that one
shoul d no | onger choose the words on the basis of a phonetic
bal ancing of the word list but on the basis of the information

they carry.

St udi es done by Carhart (1965) showed that difference in
phoneti c bal ance anong |ists are of only secondary influence as

|l ong as these are only noderate difference.

Carhart (1970) reported that precise bal ancing does not seem

to be major inportance fromthe clinical point of view

Berjer (1971) argued well that any sizabl e sanple from
conversational vocabul ary woul d be by definition and phonetically

bal anced sanpl e of spoken Engli sh.

Studi es done in Inda:

Research was done on 'Adaptation of Speech Test Material in
English to Indian conditions' by N kam (1968). She conbi ned the
words fromW?22 and children's spondee |ist and admnistered to
seventytwo undergraduates in Mysore for famliarity ratings. Qut
of eighty words, fortyfive words were rated as very famliar by
seventy percent of the subjects. These words were intended to be

used with those cases with a mninumof high school education.
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Abrol's (1971) study on the devel opment of spondee and
phonetically balanced word lists in Hindi was one of the early
advances in India with regard to speech audionetry. His study
was based on the frequency analysis of the speech conponents
and famliarity. Yet it faced some drawbacks as:

1) it did not include practice effect;
2) SRT level not mentioned and?

3) articulation curves were not given.

Kapur (1971) devel oped Hearing and Speech test material
in Tam |, Telugu and Malayalam In the construction of these
tests excepting for the nature of materials used their nmethod
of selection, methodology were simlar for all three |anguages.
In Mal ayal am | anguages. Disyllabic words were used for both
SRT and PB word lists as very few monosyl | ables woras were

available in the | anguage

In Tam | [anguage though he suceeeded in collecting the
fam liar monosyllables, the list failed to represent all the
sounds which do occur in Tam| |anguage and are used an distinc-
tive feature in the perception of speech in today's Tam | (Soma-

sundaram 1973).

Some of the limtations of Kapur's(1971)study were that
1. practice effect was not taken care of:
2. SRT level was not mentioned?

3. disyliables were used in placed of monosyllable (for Mal ayal am).
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An attenpt has been nmade by Swarnal atha (1972) to standardize
spondee and PB word list in English on Indian popul ation. However

this test is nmeant only for literates.

Nagaraj a (1973) devel oped a synthetic speech identification

test in Kannada | anguage.

Later De NS (1973) devel oped spondee and PB word list in
Hndi and clained that it could be used all over India. But this
test cannot be admnistered to non H ndi speaking popul ati on aw ng
tounfamliarity and | anguage barrier. Also the test validity

was not determ ned.

An attenpt was nade by Maya Devi (1979) to construct a speech
discrimnation test could be used with the speakers of all Indian

| anguages.

Dayal an (1976) devel oped PB word list in Tam| |anguage. The
list yielded simlar results |ike any other valid test of discri-

m nat i on.

Raj ashekhar (1976) devel oped a picture SRT test for adults
and children in Kannada. The articulation function for this word
| i st extended over 30 dB. Hence words were not consi dered hono-

geneous.

An attenpt was nade by Malini (1981) to standardi ze NU Auditory
test No.6 on English speaking | ndian popul ati on. The popul ation she
tested was limted to those subjects who are proficient in English

| anguage.
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Henmal at ha (1981) devel oped a SRT test in Kannada for children.
Pi cturabl e pol ysyl | abi c words were used as stimuli. The children
tested were in the range of 35 years and the nean SRT was found
to be 11 dB HL. The test was standardi zed only on school children

so its validity with other group of children has to be establi shed.

Asha (1983) studied effect of word famliarity on speech
discrimnation scores and found that words that were highly
famliar were correctly discrimnated nore frequently than those
which are less famliar. And listener famliarity of the test
words had no influence on their discrimnation scores, when words

are presented at different intensity |evels.

Mal I'i karjuna (1984) devel oped spondee and nonosyl | abi ¢ word

list in Qujarathi |anguage.

Rangamani (1984) constructed bisyllabic word list in English
fromthe common vocabul ary of Indian English and standardi zed to
different |anguage groups. She clains that this test could be
used with people fromdifferent |anguage background and al so t hose
who have no formal education in English. But the study was restricted

only to Kannada and Tam | | anguages.
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METHCDOLOGY

The pur pose of the present study was to devel op and standar d-

i ze SRT and discrimnation test materials in Mani puri | anguage.

The study consists of three folds:
1. to obtain famliar polysyllabic and nonosyl | abic (C/Q words.
2. to construct lists of polysyllabic and nonosyl | abi ¢ words.
3. to standardi ze the above |ists using Mani puri speaking adul t

subj ect s.
Pr ocedur e:

Procedure of Famliarity:

Fam liar polysyllabic and nonosyl | abi c words were sel ected
fromdifferent sources such as phonetic reader book, magazi nes,
books and normal conversational speech. Thisresulted in a collec-
tion of 415 pol ysyl |l abic words and 231 nonosyl | abic words. To
ensure famliarity, the above lists were given to ten nornal adult
subj ect s whose not her tongue was Mani puri. They were asked to rate
the words in athree point scale of famliarity (not famliar,

famliar and nost famliar).

Construction of the lists:-

The words which were rated as nost famliar were coll ected
and fromthem80 pol ysyllabic words and 100 nonosyl | abi ¢ words were

chosen for the construction of present lists. Four lists were



30

devel oped for each type of words - polysyllabic word lists con-
tained 20 itens each and nonosyl |l abic word |ists contai ned 25
Itens each. Each list was randonized into six lists to avoid

practice effect due to repeated presentation.

Recor di ng procedur e:

The lists were recorded in a sound treated room Philips

casette tape recorder was used.

The recordi ng was nade by an adult fenal e tal ker (the inve-
stigator) whose nother tongue is Manipuri. She had four years
experience in the nonitored |ive voi ce techni que of speech audi o-
netry. Al the test itens were recorded proceeded by a carrier
phrase  aiuisy ayav . The itens were spoken with an interstimlus
interval of 5 seconds. At the beginning of each Iist, a 1000 Hz
calibration tone was recorded. The level of the tone was adjusted

so as to produce a 0 VU deflection on the neter.

Engl i sh spondees and PB naterials of Swarnal atha (1972) were
also recorded in a simlar way by the sane talker. A carrier

phrase 'say the word" was used for both spondees and PB nateri al s.
Subj ect s:

Fi ve Mani puri speaki ng graduate students served as subjects
(3 males, 2 females). Al the subjects had nornmal hearing ( 20
dBHL ANSI 1969) with no history of ear discharge or ear infection
Al the subjects knew Engli sh.
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Standardi zati on of SRT test materi al s:

Four lists of 25 itens each were used. Each |Iist was presented
at various intensity levels of 5 dBinterval such as 0, 5, 10, 15, 20
ana 25 dBHL (with reference to O dB SRT of the audioneter) Each
|ist was randomzed into 6 lists and each randomzed list is
presented at only one intensity level. Instructions were given to
every subject to respond to the test words only. Atine gap of 5
seconds was given to the subject to respond. Responses were noted
down by the examner and these were converted into percentage score

(each word havi ng wei ghtage of 5% for further analysis.

The |l evel at which the subject repeats correctly 50%of the

test itens was taken as SRT | evel .

St andar di zati on speech discrimnation test material s:

Four nonosyl | abic word lists of 25 itens each were used. Each
| i st was random zed into five lists to change word order - thus
avoiding practice efrect. The lists were admnistered at intensity
| evel s, 5, 10, 20, 30 end 40 dB above subject's established SRT.
Responses were noted down in the seme manner as it was bei ng done for

pol ysyl | abi ¢ wor ds.

Recor di ng of Responses:

A tal k back systemwas used for the subject's response. The

subj ect repeated the word and the exam ner recorded the correct
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response. These were converted into percentage of correct

responses at each intensity level for further analysis.

Validity of Test:

To check the validity of the test materials conparisons
were nmade between present test itens and validated English test

materials. The latter was al so admnistered to the sane subject.

Pl an of Anal ysis:

The famliarity ratings of the nonosyllabic and pol ysyl | abic
words given by 10 adult subjects were anal yzed for selecting the

nmost famliar words using 75%criteria.

The nean val ues of the percentage of correct responses were

calcul ated for each list and articulation curves were plotted.

-
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RESULTS AND DI SCUSSI ONS

Articulation function tor the four polysyllabic word lists
aregiveninfig (1-4). Fromthe table-1it is clear that the
percent of correct response increases W th the increase in sensa-

tion | evel.

The sl opes of the articulation function are 5.27%dB (List-A),
4.93% dB(List-B), 5.67%dB(List-C and 5.8%dB(List-D) with a nmean
of 5.41% dB between 5 and 15 dBHL.

In the present study, the nean SRT |level is attained at 13 dBHL
(ref O dBSRT) which is in close agreenment with pure tone average of
11.34 dBHL. The difference between PTA and SRT for different lists
aregiveninthe table-3. Fig.(5 show conparison of the different
word lists and on inspection it is found that all the four lists are
essentially equivalent and yield essentially simlar scores at all

sensati on | evel s.

D scrimnation scores obtained usi ng nonosyl | abi c words are
giveninthe figs(6-9). Here also, percent of correct response
increaseswiththe increase in sensation |evel. Maxi mumdi scri m na-
tion score was obtained at 40 dBSL(ref SRT). This is in close
agreenent with other findings. Abrol (1971) obtained 100%arti cul a-
tion score using H ndi PBwords at 30 dBSRT, Kapur (1971) using
Mal ayal amwor ds obt ai ned 100%di scrimnation at 45 dB(rel ative inten-

sity) and at 44 dB (relative intensity) using Tam| words. Dayal an
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(1976) obtai ned 100%di scri mnation score at 35 dBSL (ref SRT)
using Tam| words. Mayadevi (1974) at 30 dBSL (ref PTA) using
Engl i sh words and Swarnal atha (1972) at 33 dBSL (ref. SRT) for
adults and 36 dBSL(Ref SRT) for children using English word

|ists.

So inthe clinical situation the speech discrimnation
test has to be admnistered at 40 dB above SRT. Fig.10 shows
conparison of different lists.fromit, it is observed that al
the lists are essentially equivalent so they can be used inter-

changeabi | y.

To check the validity of the present lists, a conparison
was nmade between the present |ist and English SRT and PB word
lists of Swamal at ha (1972) (considering the letter to be avalid
test). The English lists were admni stered on t hree subj ects.
The conparisons are given in the fig (5 and fig (10) respectively.
It is denonstrated that both the test yield alnost simlar results

Insuring external validity of the present |ist.



Tabl e-1: Mean discrimnation scores(% at different sensation |evels
for the lists Ato D

Sensation | evel MEAN VALUE | N PERCENTACGE
(Irre]f(.j%RT) List A List B List C List D
5 22. 4% 30. 4% 28% 28%
10 62. 4% 59. 2% 68. 8% 56. 8%
20 86. 4% 86. 4% 86. 4% 80%
30 94. 4% 96% 96% 90. 4%

40 99. 2% 100% 98. 4% 99. 2%




Tabl e-2: Showi ng Mean of the percentage of correct polysyllabic words
at six hearing |evels.

Hearing |evel Mean Val ues in Percentage
'n a8 List A List B List C List D
0 1% 0% 0% 1%
5 5% 12% 7% 8%
10 33% 27% 26% 38%
15 59% 64% 59% 70%
20 84% 86% 92% 95%

25 91% 97% 99% 98%




Tabl e-3: Show ng difference between SRT and PTA for different lists

Li st Subj ect s Mean

1 2 3 4 5 di fference
List A 6.3 1.2 1 3.7 0 2.44
List B 1.3 4.2 55 0.3 3.5 2.96
List C 6.3 0.7 3.5 0.7 0.5 2.34
List D 3.3 57 4 3.2 1.5 3.54
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| nst runent ati on:

A 2-channel diagnostic audi oneter Beltone 200-C (Cali brated
at ANSI standard) and a cassette deck (Philips) were used. The
recorded words were played by the tape recorder and was fed to
the tape i nput of the audionmeter which in turn fed to the ear-
phone (TDH 39) coupled with M-41/ AR ear cushion. The objective
calibration of the audi oneter was nade usi ng B& equi prent (arti -
ficial ear B&K type 4152, Sound Level Meter B&K type 2203, Cctave
Filter B& 1613 and 1" condenser m crophone B&K type 4144) in a

soundtreated room Routine daily check was al so made.

Test environnent:

The study was conducted in a two roomsituation sound treated
room one served as control roomand other as test room The noise
level is the test roomwas neasured by using a sound |evel neter
B&K type 2203 with octave filter set B& type 1613, and a 1" condense
m crophone B&K type 4144. The obtai ned val ues were given in the
Appendi x-V. It is to ensure that the noi se |l evel of the audionetric

roomis within permssible limts.

Test Procedure;

Pure tone threshol ds at 500, 1000 and 2000Hz were obtai ned
for each subject prior to actual testing using up 5-down 10" nethod

of threshold nmeasurenment (re David S. Geen ).
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SUMVARY AND CONCLUSI ON

The aimof the present study was to construct and standardize

SRT and speech discrimnation test materials in Manipuri |anguage.

Monosyl | abi ¢ and pol ysyll abic words fromvari ous sources
such as books, nmgazi nes, newspapers and normal conversation were
admnistered to 10 adults for famliarity testing. The nost fam -
liar words were selected to formfour polysyllabic |ist each one
containing 20 words and 4 nonosyllabic word lists of 25 words each.
The nonosyl | abic words are not phonetically bal anced as studies are

not avail abl e.

All the test materials were tape recorded and fed through the
speech channel. Five adults conprises the subjects used in the
standardi zation of the speech lists. These lists were presented
to the subjects at various intensity levels and articul ati on curves
were plotted in each case. They obtained SRT of 13 dB (ref 0 SRT, O
= 20 dBSPL) which is in close agreenment with average pure tone
which is 11.34 dB. Maxi num score was obtained at 40 dBSL(Ref SET).

In the clinical situation the speech discrimnation test has to be
adm ni stered at 40 dB above SRT. The present study resulted in

st andardi zed speechlists which are equal in difficulty and are valid

Concl usi on:

1. The present lists yield simlar results |like any other valid

tests of discrimnation.
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2. Normal s obtained opti numdiscrimnation at 40 dBSL with reference

to SRT.
3. The obtai ned SRT agrees well w th PTA

4. Al the four lists of each type found to be essentially equival ent

and can be used interchangeabily.

Limtations of the study:

1. This study was limted to only graduate students.
2. Population tested was very limted in nunber.

3. Reliability test was not done.

Recommendat i ons for further study:

1. Further standardi zation of the tests using a | arger popul ati on.
2. The useful ness of the speech materials devel oped i n the present

study is to be established by testing a | arge clinical population.

8398
617-89072
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SPONDEE LI ST

Sunset

Pl ay ground
Vr kshop

Bi rt hday
Qut si de
Starlight
Wi t e wash
Bl ackboard
Housewor k

. Al though

. Farewel |

. Daybr eek

. Mushr oom

. Nort hwest

. Playmate

. Doorstep

. Eart hquake
. Li f eboat

. Sundown

St ai rway

. Arnthair
. Handwar e
. Qutl aw

. Cargo

. Doornmate

APPENDI X- HI

(English Word Lists)
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Pen
Ten
What
Kite
Start
Does

G ve
Near
Poor
Wth
Young
Leave
Fat e
Two
Bill
al
Then
Deaf
Arm
Hand
Though
Year
Move
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Cali bration;

The audi oneter used, Beltone 200-C was objectively calibrated
before collecting the data and | ater daily check was done. It was

calibrated for pure tone and speech. The procedure was as foll ows:

Puretone cal i bration:

Puretones were calibrated for both frequency and intensity.

Intensity calibration was carried out with the output of the
audi oneter set at 70 dBHL (ANSI, 1969), through the earphones
(TDH 39 with MX-41/ AR ear cushions) the acoustic output of audio-
neter was given to a condenser m crophone (B&K 4144) which was fitted
into an artificial ear (B& 4152). The signal was then fed to a
sound | evel neter (B& 2203) with its associated filter set (B8&K 1613)
The output of the SLMwas noted from250 to 8000 Hz. A discripency
of nmore than 2.5 dB between the observed SPL val ue and the expected
val ue (ANSI Std. 1969) was corrected by neans of internal calibration,

by adjusting presets in the audi oneter.

For frequency calibration, electrical output of the audi ometer
was given to a frequency timer/counter (Rodart 203). The difference
bet ween t he dial reading onthe audi oneter and the digital display of
a given frequency did not exceed permssible limts (3% given by

ANSI  1969.



(BLOCK DI AGRAM SHOW NG SETTI NGS OF PURE TONE AND SPEECH CALI BRATI ON)
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Speech Audi oneter Cali bration:

The set up of the instrument was sane as for pure tones.
The vowel / a/ was uttered into the mcrophone, such that VU
neter peaked at '0' level. The output SPL was neasured with
the sound | evel neter. '0' dBHL was found to be equal to 20

dBSPL.
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The Noi se Levels inthetest roomwas as

fol |l ows: -
Cctave frequencies in Hz. Level in dBSPL
125 - 38
250 - 28
500 - 23
1000 - 21
2000 - 21
4000 - 24

A-scal e - 35



