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ABSTRACT

The present study is concerned with the
perception of synthetic speech sounds of
[r - 1] continuum by speakers of differ-
ent languages. Specifically, the study
examines how the differences of the ling-
uistic function of liguids in English,
Spanish, Japanese, Hindi, Korean, and
Chinese affect the perception of the syn-
thetic continuum and reports the results
of identification and discrimination
tests. The results indicate that differ-
ent modes of perception appeared depend-
ing on the phonemic functions of liquids
in each language. The boundary between
/r/ and /1/ differed systematically in
each language and the speakers having a
phonemic function of /r/ and /1/ showed a
categorical mode of perception and dif-
ferences of linguistic experience cause
those of perceptual modes.

INTRODUCTION

It is generally known that speakers of
different languages show some different
characteristics in the perception of
speech sounds. Among the cross-language
studies on speech perception, the study
on [r] and [1] has been of considerable
interest among rt.neticians since the /r/
- /1/ contrast has often been a choice to
study the effect of linguistic experience
and they have unique articulatory and
acoustic features which can be defined as
an intermediate between stop consonants
and vowels. There have been several re-
ports on the experiments of the percep-
tion of [r) and [1] using synthetic
speech sounds. Miyawaki et al.[1] studied
the effect of linguistic experience of
English and Japanese in the perception of
synthetic [r - 1] continuum and mention=d
that the difference of linguistic experi-
ence is specific to perception of speech
mode. Furthermore, Mochizuki[2] and Shi-
mizu and Dantsuji[3] carried out the
experiments of speech perception to Eng-
lish and Japanese speakers by using natu-
ral and synthatic speech sounds and re-
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ported. that English speakers perceive
the [r - 1] continuum categorically,
while Japanese speakers do it continuous-
ly, and the difference of the perception
mode can be attributed to the one of the
linguistic function of the liguids in
these languages. It is well known that
the /r/ - [/1/ contrast is functional in
English but not in Japanese and different
function of the liquids in these lan-
guages cause some learning problem for
Japanese speakers.

Although the difference between English
and Japanese speakers in the perception
of [r - 1] continuum has been accepted,
the experimental data on other language
speakers are very scarce, and it will be
necessary to examine other language
speakers in order to clarify the
relationship between linguistic experi-
ence and the mode of speech perception.
Viewing from these points, the present
study aims at examining how the
difference in the linguistic function of
liquids in other languages affects the
perception of [r - 1] continuum and how
linguistic experience affects the mode of
perception.

EXPERIMENTAL PROCEDURE

Subjects

The subjects composed of speakers from
six language groups: English, Spanish,
Japanese, Hindi, Korean, and Chinese.

English: 7 native speakers of American
English took part in the experiment.
They had lived in Japan for a certain
period, ranging from three months to
three years.

Spanish: 4 native speakers of Spanish
took part in the experiment. They were
undergraduate students at UCLA.

Japanese: 23 native speakers of Japanese
were tested in a classroon. They were
undergraduate students in an introductory
phonetics class at Sugiyama Joshi Univ.
Hindi: 2 native speakers of Hindi took
part in the experiment. They were
graduate students in physics and
journalism at UCLA.
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Korean: 3 native speakers of Korean took
part in the experiment. They were
graduate students at Kyoto University.
Chinese: 3 Chinese(1 from Hong Kong, 2
from Mainland China) took part in the ex-
periment.

Stimulus Materials

Thg stimulus were prepared on the OVE IIT
synthesizer at Haskins Laboratories. The
10 step [ra ~ laj stimuli differed in the
frequency values of F2 and F3 within the
initial state portions and the transition
portions. F2 values varied in almost
equal step from 951 to 1404 Hz and F3
values from 1488 to 3246 Hz. F1 values
vwere kept constant for 10 stimuli. The
stimulus with 1404 Hz of F2 and 3245 Hz
of F3 was a good /la/, while the one with
951 Hz of F2 and 1488 Hz of F3 was a good
/ra/. The total duration was 377 msec.

Two types of test were Prepared: an

peaFed 10 times, making the tota] presen-
tation 100, and the stimuli were randomly
arranged. The interstimulus interval

was
1 sec. qnd the block interval was 10 sec.

7-10), totglling 126 traids in all. sti-

members were three steps apart along the
10 step stimuli, For each pair, traids
ti mem-
ber of the Pair, and six permgfgg?snzegf
each Companion were includeq; i.e for
1-4 pair, 1-4-4, 1-1-4, 4-1-1, 1—413 4-
1-4, and 4-4-1. a11 test materials éere

recorded, on audio t i
to sumg e d ape for Presentation

Results
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Figures 1a shows the results of the
pooled identification for English and
Spanish speakers. Both subject groups
show a similar pattern of identification
curve. Subjects in both groups identified
stimuli 1 to 5 as /ra/ and stimuli 8 to
10 as /la/, and showed an abrupt shift of
the eurve in the stimulus range from 6 to
8. The boundaries lie between stimruli 6
and 7, though there are slight discre-
pancies in both groups of subjects.
Figure 1b shows the results of a pooled
discrimination for both groups, and both
subject groups show similar patterns in
accuracy. The accuracy was below at 1-4
pPair, but sharply rose to about 90 $
accuracy at the pairs which are consider-
ed to be in the phonetic boundary between
/r/ and /1/. That is, both groups of sub-
jects discriminated very well between
stimuli drawn from different phonetic
categories but very poorly between
stimuli from the same phonetic category.
Both identification and discrimination
curves show that both subject groups
identify the [r - 1llcontinuum catego-
rically.

Figure 2a shows the identification curves
for Japanese Hindi speakers. - Unlike the
results in figure 1a, both Japanese and
Hindi speakers showed a gradual shift of
identification curve as the stimulus
shifts from 3 to 8. Japanese subjects
identified stimuli 1,2 and 3 as /ra/ and
stimuli 8, 9 and 10 as /la/ with 60 - 70%
of identification rate, while Hindi
speakers identified these stimuli witl.
much higher rate than Japanese <-eakers.
Figure 2b shows the discrimination curves
for both language groups. Both subject
groups discriminated the stimuli with an
accuracy rate ranging from 50 to 70 ‘%

. across the continuum of stimulus set from

the 2-5 pair. Although there was a
moderate increase in discrimination of
stimulus pairs 3-6, 4-7 and 5-8, there is
no noticeable change in the accuracy
percentage in both groups within and bet-
ween categories. It can be said that
these results indicate that Japanese and
Hindi speakers perceive the [r -~ 1] con-
tinuum continuously.

Figure 3a shows the identification curves
for Chinese and Korean speakers. The
curves are similar to.the ones of Enclisth
and Spanish speakers, but with less
abrupt shift. The boundary between /c/
and /1/ lies between stimuli 6 and 7 for
both groups of subjects. Figqure 3b shows
a pooled discrimination for the two
groups. Both groups show sharp rise at
the pairs of 5-8 and 6-9. Examining
these results, it can be said that
Chinese and Xorean speakers perceive the
{r - 1] continuum with near categorical
manner.
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DISCUSSION

We have examined how speakers of six
languages perceive the [r - 1] continuum
and how the differences of linguistic ex-
perience affect the mode of speech
perception. Examining the results of
identification and discrimination tests,
it has become clear that the speakers of
six different languages show different
patterns of performance. It can be said
that familiarity with the [r - 1] dis-
tinction has an impact on the perception
of the continuum. )

English and Spanish speakers show a peak
of accuracy at the point where stimuli
from different phonetic classes are being
contrasted. Japanese and Hindi speakers
are unable to discriminate [r] and [1]
over the continuunm. The results on
Japanese subjects conform with the
previous studies(Miyawaki et al.[1]) and
are in harmony with what is known about
linguistic function of the liquid in Jap-
anese. The finding that Hindi speakers
can not discriminate [r] and [1l] over the
synthetic continuum indicates that
stimuli are not similar to the phoneti-
cally realized forms of the Hindi cont-
rast of lateral and tap.

As shown in figures 3a,b, Korean and
Chinese speakers discriminate’the con-
tinuum in a near categorical manner. It
is known that Korean has no phonemic
contrast of /r/ and /1/ and has only one
phonemic /1/, but /1/ has allophonic
variations of [1] or tap in some phonetic
environments., The finding that -both
groups of subjects can discriminate [r]
and [1] indicates that the stimuli are
similar to the allophonic variations of
liquids in both languages.

These results of experiments indicate
that different perceptual modes appeared
depending on the phonemic functions of
liquids in each language. The bbundary
between /r/ and /1/ differed systemati-
cally in languages, and the speakers
having a phonemic contrast of /r/ and /1/
showed a clear categorical mode
perception. It ‘can be said, therefore,

that the differences of linguistic experi-

ence cause those in the perceptual modes.
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