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This study investigated the influence of information density (ID) on cepstral peak prominence (CPP)
and CPP-smoothed (CPPS) in German content words. CPP measures the difference in amplitude (in dB)
between the cepstral peak and the corresponding fundamental frequency. CPP(S) correlate well with
perceived breathiness and hoarseness [3, 5]. Speech signals with well-defined harmonic structure show
prominent peaks, and thus higher CPP(S) values than signals with less well-defined harmonic structure
[4]. We expected to find higher CPP values in vowels that were difficult to predict from the context, and
that appeared in low-frequency words. As controls, primary lexical stress, prosodic boundary, articula-
tion rate, average vowel duration, and sentence position were used.

Vocalic segments (n =40,203) of the Siemens Synthesis corpus (SI1000P) [7] were fed into the CPPS
analysis tool [5] using the default settings for sustained vowels. CPP is calculated every 10 ms, and then
averaged for every signal. CPPS is measured every 2 ms and then averaged and smoothed in cepstral
magnitude across quefrency bins.

ID factors were surprisal (S(unit;) = —logaP(unit;|context)) and word frequency. Surprisal
values for the preceding and following context were calculated from a n-phone language model using
SRILM [8]. As a text corpus for language modeling and word frequency counting SDeWaC was prepro-
cessed using the g2p tool in German-Festival [1]. Articulation rate (phonemes / second) was calculated
excluding pauses on the sentence (global) and word level (local). Primary lexical stress (stressed vs.
unstressed) was based on the canonical transcription of the SI1000P corpus. Boundary was defined as
word, phrase or no boundary. Statistical analysis was performed with Ime4 [2] and ImerTest [6].

We found a significant positive effect of biphone surprisal of the preceding context on CPP(S), and a
significant effect of triphone surprisal of the following context for CPP. There was only a tendency for a
negative effect of word frequency. Vowels immediately preceding both boundary positions showed sig-
nificantly lower values in both CPP(S). Primary lexical stress was not significant, however, in interaction
with triphone surprisal it had a positive effect on both metrics. Vowels in sentences at fast global speech
rate showed lower CPP(S) values than at slow tempo. The opposite effect was observed for local speech
rate. Average vowel duration had a significant strong positive effect on CPP. For CPPS, however, we
only found a tendency for this effect. This result was due to the durational averaging that was part of
the smoothing procedure. As expected, vowels in the last word of a sentence showed less well-defined
harmonic structure than vowels in words with non-final position. To conclude, ID and voice quality
were related, while controlling for other variables: Vowels that were difficult to predict showed less

breathiness and hoarseness than easily predictable vowels.
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