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ABSTRACT

The importance of level vs. falling F¢
contours on prestop vowels for the voiced/
voiceless categorization is discussed in the
light of perception test data for English
"widen/whiten" and compared with corres-
ponding datsa from German. Over the same set
of complementary vowel/stop closure dura-
tions, level FP leads to a greater number
of /t/ responses than falling F{.

INTRODUCTION

Kohler (1982, 1985) presented data from
German which support the following points:
1. & measurable F@¢ contour is related to two
factors: a global utterance intonation
and local perturbations due to articula-
tory constraints.

In uttersnce-final disyllabic words of

the type "leiden/leiten® ['1a®dn/'l1a®tn]

a Talling terminal F@¥ contour changes its

global character end consequently its

meaning when the F@ peak is located
either before/at the initial consonant/
vowel boundary or right inside the
stressed vowel.

3. In the case of a central pesk on the
stressed vowel, the F@ fall is delayed
by a following voiceless vs. voiced stop
consconant.,

L, In the case of an early peak on the
stressed vowel, the local F@ differences
before voiced/voiceless stops disappear.

5. In perception, level vs. level+falling F@
patterns on the stressed vowel favor /t/
and /d/ responses respectively, compared
with a continuocusly falling F@ through-
out the stressed vowel.

This paper discusses comparable per-
ception data from English.
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PROCEDURE

The sentences "I am telling you I said
widen/whiten.™ ['wa®dn/'wa®tn] with focus
stress on the final word were the point of
departure for constructing & listening ex-
Periment according to the principles out-
lined in Kohler {1985). Fig.1 represents the
speech wave and fundamental freqguency of the
original sentence "I am telling you I said
widen.", which was used for deriving the
test stimuli. The duration of [a®] was re-
duced from its value of 265 ms in the orig-
inal "widen" to the value in the original
"whiten" by six 10-ms steps (=7 Stimuli).

To these vowels closure silences were
appended which vere increased from 70 ms in
six 15-me steps complementary toc the vowel
shortening. Three F@ patterns were generated
with each vowel duration. (&) Level+falling
{119-123-85 Hz)}; the level section re-
presents the naturelly produced fluctuation
over the first 100 ms of the original [a®];
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the proportion of level to slope sections
steyed the same in all the 7 stimuli.

(b) Level (119-123-122 Hz). (c¢) Linearly
falling throughout the vowel (119-85 Hz).

. The same ranges of vowel and closure
Sllence durations and very similar F§ pat-
terns (as regards absolute values and tim-
ing) were used in the Engiish stimuli as in
the German ones.

A group of 12 netive Southern British
speakers were given the task of classifying
the stimulus utterances as "widen" er
"whiten" sentences by ticking the appropri-
ate boxes on prepared answer sheets.

RESULTS

Fig. 2 shows the identification fune-
tions, as well as the binomial confidence
ranges at the 5% level. The response curves
for falling and level+falling patterns are
very close together, except for the dura-
tion ratio of .6%, and they are significant-
ly different from level F@¢ at the low and
middle duration ratios: level F@ leeds to a
higher number of /t/ responses.

DISCUSSION

Basically, the same results as for
German have been replicated for English.
There are two differences, however:

(a) There are generally more /d/ responses
in the English test: the functions are
shifted towards shorter ratios.

(b) The curves are closer together, and
they are no longer separate for falling
and level+falling.

These differences could, of course, be
attribtuted to the different languages, and
it might even be objected that sueh a com-
parison across languages and test groups is
not legitimate, But it is possible to ex-
Plain the divergencies of the German and
English dats by reference to Raphael, Dorman
and Liberman (1975), who showed that the
status of the prevecalic consonant influen-
ces the voiced/voiceless perception of post-
vocalic stops. Their results indicate that
the longer the initiel voiced formant tran-
sitions, the greater the lengthening of per-
ceived vowel duration. In the case of Eng-
lish "widen" wvs. German "leiden" the same
argument applies sinee the sequence
[wl+[a®] constitutes s voealic continuum
with extremely long transitions and fuzzy
segment boundaries, whereas [1]+[a®] hes sa
much clearer division. Consequently, [w]
increasses the perceived vowel durastion more
than [1]. The general strengthening of [&]
responses in the English test is in line
with these considerations.

Furthermore, a section of about L0 ms
before the segmentation point set between
[v] and [a®] in the original stimulus has
a level F@ of 119 Hz. It was not affected
in the stimulus construction and therefore
stayed the same in all three F{¥ sets. Thus
the linearly falling pattern is preceded by
a short level F@, which, together with the
fuzzy segment boundary, prevents it from
becoming a different global pattern: linear-
ly falling and level+falling F§ across the
segmented [a®] lead to identicsl response



funections.

In conclusion, Wwe can say that the pro-
sody of the entire stressed syllable, i.e.
its totel temporal structure as well as its
pitch contour, determines segmental voicea/
voiceless recpgnition.
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Fig, 1

Speech wave and fundamental frequency of
the original sentence "I am telling you I
said widen.", which was used for deriving
the test stimuli.

% fd}
fesponses
100 o

50 1

'J’ gy Falling
i

H O--a et
t
3 .'I &=t ilavel e tatting
0 .”_-J 1 s M 1 .
55 80 85 m 5 B Ve

Fig. 2

Percentage /d/ responses as a function of
vowel/(vowel + closure) duration retios for
three F@ conditions, and binomial confi-
dence ranges at the 5% level; 12 listeners.
At each data point N = 120.





