
Phonological Variation and Production Planning:  

Directional Asymmetries in Spanish Hiatus Resolution 

 

 

A speaker‟s facility to plan phonological alternations is predicted to relate that speaker‟s 

ability to consistently apply that alternation, explaining the inherent variability in phonological 

processes like cross-word sandhi that apply across boundaries (the Production Planning 

Hypothesis, or PPH; Wagner 2012; Kilbourn-Ceron et al. 2016; MacKenzie 2016). For instance, 

the /t/ in “but” can be pronounced [ɾ] before a vowel-initial word, but the flapping rate is 

sensitive to lexical frequency because lexical access is faster for more frequent words and 

therefore there‟s a higher chance that the speaker knows that a vowel follows the /t/ early enough 

to plan flapping that /t/ (Kilbourn-Ceron et al. 2016). Previous work has only examined cases 

where the trigger (e.g. the vowel in /t/ flapping) follows the target (e.g. the /t/ that could undergo 

flapping), but the PPH should crucially predict a difference in predictability factors‟ effect when 

the trigger precedes the target because the context for flapping is expected to consistently be 

planned in time for flapping to occur. In this study, we use automated classification to test this 

directional asymmetry, using cross-word hiatus resolution as a test case where a process can 

apply left-to-right (trigger before the target, planning effects not predicted) or right-to-left 

(trigger after target, planning effects predicted). 

In Spanish, either V1 or V2 in a /V1#V2/ sequence is often deleted or reduced, with /e/ 

deleting more frequently than /a/ (e.g. Garrido 2013). For example, la escuela /la eskwela/ „the 

school‟ is often pronounced [laskwela]. Based on the PPH, we expect that V1‟s deletion will be 

more affected by the interaction between vowel identities and word 2‟s predictability than V2‟s 

deletion will be. We used EasyAlign (Goldman 2011) in combination with a manually specified 

optional vowel deletion rule to determine whether the /a#e/ and /e#a/ sequences were realised as 

[a], as [e], or faithfully ([ae] or [ea]) in dara drawn from a corpus of spontaneous Madrid Spanish 

(redacted). In total we examined 5000 tokens, excluding any cases with intervening pauses, and 

analyzed the deletion patterns using mixed-effects multinomial regression. In particular, we 

tested whether both deletion patterns were sensitive to lexical frequency and conditional 

probabilities (both associated with predictability and therefore lexical retrieval speeds, e.g. 

Kilbourn-Ceron et al. 2016). 

We find that deletion is extremely common, occurring in 87% of tokens. As in previous 

research, /a/ is less likely to be deleted across the board (10% deletion). We crucially find 

significant interactions between predictability factors and vowel identity suggesting that the 

predictability factors modulate the vowel identity effects in /e#a/ more than those in /a#e/ (e.g. 

figure 1). In other words, if the vowel sequence is easier to plan, V1 in /e#a/ is more likely to 

delete, but V2 in /a#e/ isn‟t as affected by this ease of planning, consistent with predictions that 

planning is expected to have occurred regardless. 

In summary, our results are consistent with the PPH prediction that production planning 

factors affect the realization of sandhi phenomena because they predict whether the speaker has 

planned the phonological context. We additionally find the directional asymmetry that‟s crucial 



to the PPH: the right-to-left resolution patterns are more strongly affected by planning factors 

than the left-to-right resolution patterns are, consistent with the variability in planning a 

phonological trigger being greater in the right-to-left case. This study additionally highlights the 

usefulness of aligner-automated classification and finally demonstrates how planning and 

informational content interact to influence deletion rates (e.g. feminine /-a/ deleting more often 

than other /a/). 

 
Figure 1: Realisation patterns based on the underlying sequence (facets) and the conditional probability 

of the first word (plot only shows content words followed by content words). 
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