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Speakers tend to reduce words when they are predictable (e.g., Aylett & Turk, 2004). Bell et 
al. (2009) found that givenness and local word predictability, which are both factors in 
overall predictability, independently affect word durations. Furthermore, they found that 
these factors differentially affect function and content words. Here, we offer a unified model 
that captures the differential effects of givenness across word class with new findings on 
more fine-grained differences in the effects of givenness within word classes. 
 
We build on results in the field of document retrieval concerning the characteristic 
distributions of words across texts and their predictabilities within texts (c.f. Church & Gale, 
1995). Controlling for word frequency, words that are topical tend to be highly bursty. They 
occur repeatedly over short spans, with long gaps between bursts. Less topical words are 
more randomly disseminated and are accordingly less bursty. As a result, the contextualized 
likelihood of any specific word when discourse-new is lower if it is more bursty than if it is 
less bursty. Once a word becomes discourse-old, highly bursty words are more likely to occur 
again soon than less-bursty words, whose likelihoods change little. Heller, Pierrehumbert, 
and Rapp (2010) reported that burstiness-related differences in word occurrence likelihood 
improved the prediction of eye-fixation patterns during reading of extended texts.  
 
The current project examines how burstiness influences word durations during spontaneous 
speech production. Highly bursty words should have longer durations than less bursty words 
when they are discourse-new. Once they are discourse-old, highly bursty words become more 
predictable than comparable discourse-old less bursty words, and should therefore exhibit a 
greater reduction in duration. This should result in an interaction of givenness and burstiness. 
Because content words are more likely than function words to be highly bursty, the 
confirmation of these predictions could also account for the previously noted overall 
differences in the effects of givenness across word classes. 
 
Linear mixed-effects regression models were fit to log-normalized word duration data from 
40 speakers in the Buckeye Corpus of Conversational Speech (Pitt et al., 2007). 151,895 
word tokens, representing 3,936 word types, were analyzed. Burstiness was quantified using 
the dissemination measure developed in Altmann, Pierrehumbert, and Motter (2011). The 
addition of burstiness and its interaction with givenness to a model of word duration 
significantly improved model fit beyond a model including only control factors (e.g., word 
frequency, word class, bigram probabilities, givenness, etc.). This improvement remained 
significant within function and content word subsets. The most bursty words were 31ms 
longer than the least bursty words. Discourse-old highly bursty words were more reduced 
with respect to their discourse-new durations than less bursty words. When these factors were 
included, the interaction of givenness and word class was not significant. 
 
Thus, a regression model of durations in speech production was improved by including 
discourse information indexed by word burstiness. These results extend models of 
predictability effects in speech production to time-scales beyond the sentence, and also 
account for previously noted differences in the effect of givenness across word class. 
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