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Background: The phonological relationship that holds between two sounds in a language is 
known to affect perception, with contrastive sounds being perceived as more distinct than 
allophonic sounds (e.g., Boomershine et al. 2008, Kazanina et al. 2006). Predictability of 
distribution is one means by which the relationship between pairs of sounds is determined (e.g., 
Hall 2009). Attempts to look at the effect of predictability of distribution (ProD) on perception 
have so far been inconclusive, however. Hall (2009) showed limited effects of ProD on the 
perception of the German voiceless fricatives [s], [ʃ], but no clear effects on other phone pairs. 
Hall & Hume (2014) show effects of ProD, but only in conjunction with other factors such as 
phonetic similarity, frequency, and functional load, on the confusion patterns between French 
vowels. Here, we present further evidence that ProD does play a role in shaping perception, and 
furthermore, that this is true even within a single pair of sounds across different contexts. 
 

Experimental Methods: An AX discrimination task was used to probe perceived similarity. 
Following Boomershine et al. (2008), RT was used as the dependent measure, with longer RTs 
being assumed to indicate greater perceived similarity. Stimuli consisted of the voiceless 
fricatives [f], [h], [s], and [ʃ], in an effort to minimise acoustic differences. These fricatives were 
embedded in VC, CV, and VCV contexts, where the V was one of {[i], [ɑ], [u]}. Stimuli were 
produced by two native speakers of Turkish (1 m, 1 f), for whom these fricatives are contrastive 
in all three contexts. All pairwise comparisons of fricatives were included, though each member 
of a pair was produced by the same talker, and stimuli were blocked by context and by vowel. 
Each participant heard only 2 of the 9 possible context/vowel blocks; each block had 192 stimuli.  
 

Corpus Methods: In order to measure ProD for English-speaking participants, the IPHOD corpus 
(Vaden et al. 2007) was used. The type-frequency based ProD was measured for each of the 
experimental contexts (e.g., the ProD of [f]~[s] in the contexts [#_a], [i_i], etc.) based on the 
algorithm defined in Hall (2009), using Phonological CorpusTools software (Hall et al. 2015). 
ProD is calculated in terms of entropy and measured in bits; it ranges from 0 (complete 
predictability, allophony) to 1 (complete unpredictability, full contrast). 
 

Results: Pilot data from 17 native English-
speaking participants across four of the 
stimulus blocks shows that there is a clear 
tendency for an increase in ProD scores 
(toward contrast) to be associated with a 
decrease in RT, if specific pair identity is 
taken into account. A linear regression 
model predicting RT from ProD and pair 
is statistically significant [F(6, 2976) = 
4.418, p < 0.001] and indicates that both 
factors are statistically significant, with no 
interaction between the two and no effect 
of vowel identity. Though the effect size 

with this pilot data is lamentably small (r2 = 0.009), the effect can be seen on visual inspection, 
as in the above plot for [s]~[f], which shows that in contexts of higher ProD, RTs tend to be 
lower. Interestingly, it is not clear that the effect is entirely gradient; instead, it seems that there 
may be quantal regions of ProD that are associated with particular perceived similarity results, 
but we are currently collecting further data (including the other blocks) to verify this hypothesis. 
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