536

Perception of the [m]-[n] distinction in CV syllables

Bruno H. Repp

Haskins Laboratories, 270 Crown Street, New Haven, Connecticut 06511-6695

(Received 5 August 1985; accepted for publication 18 February 1986)

The contribution of the nasal murmur and the vocalic formant transitions to perception of the
[m]-[n] distinction in utterance-initial position preceding [i,a,u] was investigated, extending
the recent work of Kurowski and Blumstein [J. Acoust. Soc. Am. 76,383-390 (1984) ]. A variety
of waveform-editing procedures were applied to syllables produced by six different talkers.
Listeners’ judgments of the edited stimuli confirmed that the nasal murmur makes a significant
contribution to place of articulation perception. Murmur and transition information appeared to
be integrated at a genuinely perceptual, not an abstract cognitive, level. This was particularly
evident in [ — i] context, where only the simultaneous presence of murmur and transition
components permitted accurate place of articulation identification. The perceptual information
seemed to be purely relational in this case. It also seemed to be context specific, since the spectral
change from the murmur to the vowel onset did not follow an invariant pattern across front and

back vowels.

PACS numbers: 43.71.Es

INTRODUCTION

In a recent study on the perceptual integration of nasal
murmur and vocalic formant transition cues to place of ar-
ticulation of nasal consonants, Kurowski and Blumstein
(1984), henceforth K&B, showed that not only did both
cues contribute to the perception of the [m]-[n] distinc-
tion, but also that their contributions were nearly equal.
Their materials were 50 CV syllables uttered by a male
speaker of American English, five tokens each of [m,n] fol-
lowed by [i,e,a,o,u]. Portions of these syllables were pre-
sented to listeners as follows: (1) the full murmur (up to the
point of consonantal release); (2) the full vowel! (i.e., the
stimulus portion following the release, which included initial
formant transitions); (3) the last six pitch pulses of the mur-
mur; (4) the first six pitch pulses of the vowel; and (5) the
last three pulses of the murmur followed by the first three
pulses of the vowel (i.e., the six pulses surrounding the re-
lease). The principal findings were that (a) the full murmur
and the full vowel were about equally informative when pre-
sented separately (about 80% correct place of articulation
identification); (b) shortening of these stimulus portions to
only six pitch pulses led to a nonsignificant decrease in iden-
tification scores (about 77% correct) ; and (c¢) scores were
highest for stimuli that included both the end of the murmur
and the beginning of the vowel (89% correct).?

Although it was known from earlier studies that the vo-
calic formant transitions are strong cues to the place of ar-
ticulation in nasal consonants (e. 8., Larkey et al., 1978; Li-
berman et al., 1954) and also that nasal murmurs in isolation
can be identified at levels better than chance (Malécot, 1956;
Nakata, 1959), K&B were the first to systematically com-
pare identification of the two stimulus components in isola-
tion and in combination. Their study contrasts with previous
work by Malécot (1956), Nord (1976), and Recasens
(1983), who used various combinations of conflicting mur-
murs and transitions to assess their relative contributions.
With such stimuli, the transitions almost always emerge as
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 the dominant place of articulation cue. K&B point out that

this result could be due to artificial spectral discontinuities
occurring at the splicing point, although the mechanism that
would lead to perceptual dominance of the transitions over
the murmur in such a situation has not been defined. (See
Tartter et al., 1983, for a similar argument concerning the
perception of stop consonant place of articulation in VCV
stimuli.) In any case, K&B avoided this possible problem by
combining only murmurs and transitions deriving from the
same utterance. This, however, resulted in an ambiguity of
their results which they acknowledge: The murmur and the
transitions could act as independent cues that are combined
at some higher level of processing (cf. Massaro and Oden,
1980; Repp, 1982), or the murmur and the transitions might
be integrated at an early perceptual level and thus might
constitute a single effective cue. This second possibility was
favored by K&B on grounds of parsimony and because it is
more compatible with the search for invariant properties
that Blumstein and her associates are engaged in (e.g.,
Blumstein and Stevens, 1979, 1980; Lahiri et al., 1984).
These two hypotheses may be called the multiple-cue (or
late integration) and single-cue (or early integration) hy-
potheses, respectively.

The present experiment addressed several issues rel-
evant to these hypotheses, as applied to nasal consonant per-
ception, thereby extending the work of K&B. Although the
study was mainly an attempt to replicate the results of K&B
using a larger variety of test utterances and conditions, some
of the conditions were novel and explored the nature of the
perceptual integration process and the role of dynamic stim-
ulus information.

Although K&B’s study was carefully conducted, and
incorporated five different vowel contexts, it had two meth-
odological limitations. One is the use of a single talker: The
surprisingly high identification scores for isolated murmurs
could have reflected a peculiarity of his articulation. The
other feature is that the subjects were permitted to respond
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