How autonomous is fundamental frequency information? Effects of tonal alignment on lexical identification in Italian
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Tonal alignment work has suggested that the temporal location of tonal targets relative to segmental “anchors” might be systematic (Arvaniti et al., 1998, Ladd et al., 1999, inter alia). However, syllable structure can affect tonal alignment (Rietveld and Gussenhoven, 1995). In the Neapolitan variety of Italian, yes/no question LH rises are systematically later than (narrow focus) statement LH rises (D’Imperio 2000, 2001, 2002; D’Imperio and House, 1997). Moreover, the precise alignment of the H peak of the question pitch accent (L*+H) varies as a result of syllable structure: when the accent is realized on an open syllable, the H peak occurs within the stressed vowel, while when realized on a closed syllable the peak is aligned with the coda consonant (D’Imperio, 2000). We know that listeners are capable of computing both macro and micro-prosodic information in order to recover segmental structure (Silverman, 1987; Kohler, 1990). Similarly, we hypothesize that Neapolitan listeners might capitalize on the alignment regularity for the perception of lexical contrast. Specifically, our hypothesis is that listeners of Neapolitan Italian might identify more closed syllable items when tonal alignment details are congruent with those for this type of syllable structure.
In order to test this hypothesis, two natural productions of the words  nono “ninth” and nonno “grandfather”, both carrying a yes/no question nuclear accent, were manipulated in two ways. First, we modified the length of the stressed vowel and the following consonant in five steps, in order to shift the perception of each item from nono to nonno and viceversa. Then, tonal alignment was shifted earlier in four steps, without changing the percept of the question to that of a statement but just creating question patterns that would be more or less congruent with the syllabic structure of the base. A set of resynthesized stimuli was created through the combination of all the different steps of duration and pitch by means of the PRAAT resynthesis tool. Thirteen Neapolitan listeners identified the stimuli as either nono or nonno. Our results show that the alignment manipulation significantly produced a category boundary shift in the nonno base stimulus series, but no effect in the open syllable series, supporting the hypothesis that fine detail of tonal alignment is employed not only to signal pragmatic contrast but it might also be stored as part of the phonological specification of lexical items. This has obvious consequences for models of phonetic implementation and speech perception.
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