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ABSTRACT In this , Stran e's SC result 
The 'on of vowel—less IbI- is maiden-erg us begîn with the 

vowel-It! sy les was tested at various assumption that target formant values, 
signal tonoiseratios. Contrary towhat 
has been shown in previous studies [7], 
vowels in these “silent-center" syllables 
were not identified at the same 
as vowels in full s llables. This œlls 
into question the to which the pa— 
ception of silent-center syllables can be 
seenasevidence forme theoryof 
dynamic specification. 

LINTRODUCTION 
Dynamic Marion is a recent 

theory of vowel Elan-caption proposed by 
Strange [7] in W 'en vowels are con— 
ceived of as gestures having intrinsic 
tintin parameters. Dynamo 
speci cation is in opposition to a 
traditional target thea'y which states that 
vowel recogmtion is based upon 
characteristic frequency values fa the 
first 2 (or 3) formants taken from a single 
time alice in the syllable nucleus. Strange 
cites certain perceptual results in su 
of dynamic specification. Of speci c 
interest here is the correct identification of 
vowels in vowel—less syllables. 

Using a wavefrom editing 
technique, “silent-center” syllables were 
generated, in which the vowel nucleus 
was attenuated to silence, leaving 3 or 4 
pitch periods of consonant transition at 
either edge of the syllable. Strange found 
that subjects were able to identify the 
vowels in silent-center [SC] syllables 
with nearly the same accuracy as they 
could the vowels in full syllables, thus 

' refuting a simple target theory. If 
recogmtion can wowed in the absence of 
vowel nucleus information. then this 
information is not the deta'mining 
property of vowel identity. 
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formant transitions and other dynamic 
attributes all pla a role in the 
idartification o vowels. These factors 
ncrmally provide redundant and 
overlapping information about vowel 
identi , thus it is not surprising that 
iden ' cation can be relatively accurate in 
the absence of some of this information. 
SC syllables are an example of a stimulus 
where some vowel information is absent, 
but a great deal remains. In favorable 
listening situations. it is possible to make 
up for the lack of one sort of information 
by focusing on remaining informtion. 
Because vowel identification is a familiar 
task and an experimental setting is 
relatively free of distractions and ambient 
noise, the listening conditions in 
Strange‘s experiment were close to ideal. 
Under degraded listening conditions, 
however, listeners may rely more on each 
source of information than they otherwise 
would. My claim, then, is that Strange's 
SC result is due to the favorable listening 
conditions under which she tested 
identification performance. To 
investigate this claim, Strange's 
Experiment 3 [7] was partially replicated. 

2. PERCEPTUAL STUDY 
2.1. Stimuli 

Stimulus materials consisted of 
IbI—vowel—ItI syllables in the carrier 
phrase "! say the word ItI somemore,‘ 
for each of 10 vowels. The speaker was 
an adult male with a midwestem dialect. 
Stimuli were digitized and waveform 
edited to produce SC syllables according 
to criteria defined by Strange [7]. 

Full and SC syllables were then 
embedded in wide—band noise. Two 

sorts of SC syllables in noise were 
created: in the first (SCI), the amplitude 
of the initial and final components has 
been boosted such that their 
amplitude is equal to the full syllable 
peak; in the second set (SC2), amplitude 
of initial and final components is the 
same for full and SC versions cfa 
syllable at the same SIN. Six SIN were 
created for each syllable for each 
It/ by varying the amplitude of the 
signal in relation to constant amplitude 
noise. All stimuli were embedæd into 
the same carrier phrase. 
2.2. Subjects & Procedure 

Stimuli were randomized, and a 
listening test was created. Stimuli were 
Ell-Mad in blocks of 2 l; interstimulus 

terval was 4 seconds, interval between 
blocks was 8 seconds. The task of the 
subject was to circle the ItI word they 
hard on a preprinted answer sheet. 
'I‘herewereatotalof252 itemsinthe 
test—it lasted approximately 30 minutes. 

The 26 subjects tested were U.T. 
undergraduate volunteers who were paid 
for their participation. 20 of the subjects 
spoke a Texas dialect; dialects of the 
remaining 6 varied. Subjects were tested 
inalaborata'ysettingingroupsofîltoô. 

2.3 Results & Discussion 
Table 1 below gives percent 

correct b syllable type and SIN, 
co across vouels. Exarmmng‘ ' this 
data it is apparent that vowels were 
perceived more accmaœä in full syllablea 
thanmeitherSClorS syllables. 
Figure l shows these same results 
graphtcally. . 

A two-way analysis ofvan'ance 
on syllable and SIN was performed; 
both of these were shown to have 
an effect, but their intaaction does not. 
Syllable type (full versus SCl versus 
SC2) is si niñcant for F .162 .22 at 
p<.025; isalsosi ‘ cant c 
($,l62)=8.01 at p<.001. T—tests for 
differences among the means of the 3 
conditions were performed, which 
showed that full syllables are 
si ' tly different from eitha' type of 
S syllable (p< .025), and that the two 
m g  SC syllablea are not significantly 

t. Thus it that given : 
more difficult iden ' tion task, vowels 
are significantly more difficult to perceive 
in SC syllables. 

l : Overall percent correct by syllable type. 
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3.CONCLUSIONS 
The results of this study show 

that while it is easy to identify the vowels 
in silent-centa- syllables, this identifi- 
cation is not as accurate as for full 
syllables. It was shown that under 
degraded listening conditions, when the 
listener is more dependent upon the 
redundacies of the speech signa], 
identification performance is significantly 
better for full syllables than for silent- 
centers. The ability to accru-ately perceive 
a vowel in a syllable where it one is not 
physically present is certainly 
re le. The current data show that 
even at low SIN, subjects identify vowels 
in SC syllables at well above chance 
level. However, given the poorer 
identification performance on SC 
syllables in difficult listening situations, 
we are not justified in claiming that 
transition information has 
importance than the nucleus in the 
specification of vowels. This is not to 
sa that nucleus information is 
pnvileged, for the representation of a 
vowel as a static point in FllF2 space is 
clearly insufficient to account for the 
present results. It is clear, however, that 
syllables containing nucleus information 
are better perceived than those without it. 

Perhaps a dual-target model of 
vowel specification [1] can provide an 
explanation for the current results. If a 
vowel is specified by formant values in 
both the nucleus and offglide, 
identification should be more accurate 
when both of these are present in the 
stimulus, as is the case for full syllables. 
When some of this information is _ 
missing, as in SC syllables, a dual-target 
model predicts the poorer identification 
performance shown here. 
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