PROCEEDINGS OF SPEECH '88

THE INFLUENCE OF THE FIRST FORMANT FREQUENCY TRAJECTORY SHAPE ON
THE PERCEPTION OF THE TENSE/LAX DISTINCTION OF
AMERICAN ENGLISH AND ITALIAN VOWELS.

Maria-Gabriella Di Benedetto

University of Rome 'La Sapienza'- INFOCOM Dpt.- Via Eudossiana 18, 00184 Rome, ltaly.

1. INTRODUCTION

The feature [tense] has been broadly used in models of generative phonology to indicate the
linguistic distinction between some consonants (for example [t] vs [d]) and also some vowels (for
example [e] vs [€] in Italian, as can be found in Muljaéi¢ [1], Brozovi¢ [2], Saltarelli [3], and
Tonelli [4]). Various attempts have been made to correlate this distinctive feature to some specific
property. From an articulatory point of view, the question is controversial. One hypothesis is the
major tenseness of some muscles of the vocal tract during the production of the sounds defined as
tense. For example, the tension of the tongue against the hard palate may seem one property
related with the production of the [t,d] distinction, but there is no clear evidence of an effectively
well-defined muscular distinction in the production of tense and lax vowels. From an acoustic
point of view, properties based on measurements of the time-varying spectrum may be related to
the feature [tense], namely some properties of the formant trajectories (Lehiste and Peterson, {£])
and the variation of the relative distance between some of the formants, with respect to the central
acoustic position of the vowel schwa. It appears then that the featre [tense] may be characterized
by different acousic and articulatory manifestations. As proposed by Stevens et al. [6], this makes
this feature a possible candidate for being called a "cover feature" in distinctive feature theory.
From a perceptual point of view, the variation of some specific property of synthetic stimuli could
lead to a perceptual distinction between tense and lax sounds (Huang, (7)), after the spectrum has
been processed and normalized by the auditory system. Furthermore, the evolution of the
languages shows that different languages have made different use of the tense/lax distinction, so
that sounds effectively linguistically distinct along the tense/lax dimension have been created or
progressively deleted. For example, in Italian, minimal pairs based on the difference between two
vowels of a tense/lax pair ([¢] vs [€], in the words [peska], ‘fishing', vs [peska], 'peach’) have
disappeared in most dialects and the distinction is rarely made in natural speech.

In this paper, perceptual experiments carried out using synthetic CVC syllables in order to specify
perceptual correlates of the tense/lax distinction will be described. Two languages, American
English and Italian, characterized by two different vowel systems and by a different phonological
use of the tense/lax distinction will be considered, and the results obtained with subjects native
speakers of these languages will be compared. Note that the Italian vowel system includes two
pairs [e,€] and [0,3 which are described phonologically as tense/lax pairs. Figure 1 shows an
example of a linear predictive coding (LPC) spectrum of these pairs for the same speaker ([e,€) in
Fig.1a and [o0,3] in Fig.1b), obtained by using 16 LPC coefficients.















