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Background:


The distribution of p-scores over
words in the database:



Past research has suggested that duration, pitch, and intensity, along with
speaker expectations, all play a role in the perception of prominence
[1,2,3,4,5,6,9]. The goal of this study is to understand how variation along the
continuous parameters related to these factors relates to the variable
perceptual responses of listeners. Specifically, we ask if these factors signal
gradient or discrete distinctions in perceived prominence. This question has
implications for the phonological encoding of prominence.

Previous Findings:


In a later study, we looked for a relation between acoustic features and the
ratings of prominence and found a positive correlation between them; as acoustic
values become more extreme the number of listeners who rate the word as
prominent increases as well [5].



The results of that study show that p-scores (i.e., measures of the likelihood that
a word will be perceived as prominent) co-vary with word frequency and with the
acoustic cues to prominence.

Data:


In our previous work, we collected prominence judgments for a 35,009 word
subset of the Buckeye Corpus of spontaneous speech [7], using Rapid Prosody
Transcription, a method we developed for prosodic labeling of spontaneous
speech [8].



Excerpts were transcribed for prosodic prominence by teams of 15-20 naive
speakers of English. Their task was to label each word as prominent or nonprominent in real time as they listened to short (15-60 s) excerpts.



For each word, we added up the number of labelers who labeled the word as
prominent and then divided this sum by the number of labelers for that word.
We call this value the p-score.

Features for this Study:


Word Duration, Stressed Vowel Duration, Word Frequency,
Post-Word Pause Duration, and Pre-Word Pause Duration
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Models of Prominence:


Binary Model: Two distributions--prominent and non-prominent. In collecting
prominence ratings from subjects, we assumed a binary model.



Continuous Model: A single distribution over a continuous valued prominence
feature. The assignment of p-scores assumes a quasi-continuous model.

Optimal Models of Prominence

Bayesian Information Criterion:


To determine which model of the distribution is optimal for each feature we
perform a series of model comparisons. For models with the same number of
distributions, a likelihood function is used to find the better model.



However, to compare models containing differing number of distributions, the
Bayesian Information Criterion (BIC) is used. The BIC is a likelihood estimate with
a penalty for having a larger number of mixtures [10].

 The results show that some features known to be correlates of prominence are better
modeled by two Gaussian distributions rather than one, that features have very different
BIC score distributions, and that the optimal point to partition a feature varies depending
on the feature.



To compare two models we compute



If model 1 is better than model 2, than delta BIC will be positive.

Results:


Conclusions:

 In order to account for these differences one of the following must be true:


The following graphs show the results for the features analyzed. P-score
thresholds, which distinguish models, are plotted against BIC scores. BIC scores
are reported compared to the baseline model (the model with only a single
distribution).The red line lies at the highest BIC score and indicates the optimal
model. If the line falls on zero, then the baseline model is the optimal model.





Listeners differ in the meaning-based or acoustic criteria they employ to identify infer
prominence. This is supported by our previous work [5]. In that study, we predicted
p-scores from a set of acoustic measures and found that the contribution of each
feature to the variability in p-scores varies from speaker to speaker.
Prominence may not be binary but could be n-ary. This would suggest that there are
different kinds of acoustic correlates to different kinds of prominence (e.g.
prominence due to new information or contrastive focus).
In part, listeners differ in the cues that they use and in part, prominence is n-ary. In
our view, this is the most likely. If the perception of prominence is purely
idiosyncratic then prominence would not be useful for carrying linguistic information
but there is already evidence that to at least some degree it is idiosyncratic [5].

 All features have a local maximum at a low p-score. This local maximum aligns with our
prediction that there is a meaningful distinction between low-valued and high-valued pscores.
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