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Abstract

The acoustic properties of nasalized vowels in simulated VPI

Sung Eun Lee

Graduate Program in Speech Pathology, Yonsed University

(Directed by Professor Hong Shik Choi)

The purpose of this study is to examine the acoustic properties of
nasalized vowels in simulated VPI. Twenty one male adults without VPI
produced 5 types of vowels in two conditions - normal and simulated VPI
condition. Nasalance score and 3 formant frequencies were measured for
each vowel. Two formant frequency ratios - F2/F1, F3/F1 and the vowel
scattergram were obtained. These data from each condition were compared.
The results were as follows : 1) For all vowels, nasalance scores were
significantly higher in simulated VPl condition than in normal condition.
The two conditions yielded different patterns in terms of the degree of
nasalance across the 5 vowels. In normal condition, nasalance scores were
higher in front vowels than in medial or back vowels. But in simulated
VPI condition, nasalance scores were higher in high vowels than in mid or
low vowels. 2) Formant frequency shifts resulting from simulated VPI

exhibited different patterns depending on vowels. F1 increased in high or
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mid vowels but decreased in low vowel. F2 decreased in front or medial
vowels. In back vowels, no significant change of F2 was noted in /u/. But,
significant increase of F2 was noted in /o/. F3 decreased in al vowels. 3)
Formant frequency ratios - F2/ F1 and F3/F1 were significantly lower in
simulated VPI condition than in normal condition regardless of the kinds of
vowels. 4) In the vowel scattergram, nasalized vowels dispersed widely
compared to non-nasalized vowels. The vowel triangle of nasalized vowels
was smaller than that of non-nasalized vowels. These results suggested that

acoustic changes of nasalized vowels may affect speech intelligibility.

Key Words : Velopharyngeal Incompetence, nasalized vowel, nasalance

score, formant frequency, vowel scattergram, vowel triangle
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