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Background 
A Typological Asymmetry 
 

•  Final devoicing is prevalent, but final voicing is virtually unattested (Yu 2004) 
 

Forces Hypothesized to Shape the Phonological Typology:  
 

•  Analytic bias (synchronic):  
Ø Substantive (a.k.a. naturalness) bias: bias against phonetically unnatural patterns (Wilson 2006) 
§  Final devoicing facilitates articulatory ease (Westbury & Keating 1986) → more natural than final voicing 

Ø Complexity bias: bias against formally complex patterns (Moreton 2008) 
Ø Complexity bias well-supported; evidence for substantive bias weak (Moreton & Pater 2012) 

•  Channel bias (diachronic): Phonetic factors’ influence on language transmission makes some processes (e.g. 
final devoicing) more likely to arise diachronically than others (e.g. final voicing) (Ohala 1993) 

 

Research Question: Is the substantive bias hypothesis correct? 
 

An Artificial Grammar Learning (AGL) Study 
 

•  We tested learnability of 3 patterns: Final Devoicing, Final Voicing, and Exchange (final devoicing and voicing) 
•  Substantive bias predicts Devoicing should be learned better than Voicing 
•  Complexity bias predicts Exchange should be learned worse than Devoicing and Voicing 

Method 

Interpretation of Results 
 

•  Final devoicing not learned better than final voicing 
→ no evidence for substantive bias 

•  Instead, final voicing learned better – why?  
Ø  Final voiced obstruent in stressed syllable may 

have been extra salient (cf. Albright & Do 2017) 
Ø  Complexity bias: If sonorants [+voice], Voicing 

(*[-voice]#) simpler than Devoicing (*[-son, 
+voice]#) (cf. Glewwe 2017)  

•  Why was Exchange learned so well? 
Ø  Exposed to twice as many alternating stems  

 

Narrowing Substantive Bias 
 

•  Synchronic learning biases thought to encompass 
articulatory ease, perceptual factors, complexity, etc. 
(Finley & Badecker 2008, Moreton 2008) 

•  Articulatory ease favors final devoicing, but it is not 
learned better than final devoicing  
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Results and Analysis 
Analyses of Novel Stems 

 

•  Devoicing: % correct on voiced-final 
stems not different from chance 
Ø  Final devoicing not learned 
 

•  Voicing: % correct on voiceless-final 
stems above chance (*)  
Ø   Final voicing learned 
 

•  Exchange: % correct on both types of 
alternating stems above chance (**) 
Ø  Exchange pattern learned 
 

•  Mixed-effects logistic regression fit to 
novel stem responses with predictors 
Condition and Alternating (Y/N) 
Ø  Main effect of Condition: Voicing > 

Devoicing (*)  
Ø  Main effect of Alternating: Non-

Alternating > Alternating (***) 
Ø  Interaction: Performance not as bad on 

Alternating in Exchange (***)  

Discussion 

Conclusion 
•  In an AGL experiment, natural final devoicing was not learned better than unnatural final voicing; in fact, voicing 

was learned better → no support for substantive bias, consistent with Moreton & Pater 2012   
•  Conflicting evidence about substantive bias suggests the need to distinguish between articulatory grounding and 

perceptual grounding  
•  We propose learners are not biased to form grammars that facilitate articulatory ease   
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•  Subjects trained on a plural-singular alternation, then asked to choose correct singular given plural 

 

 
•  Training: 36 plural-singular pairs, 12 of each stem type 

 
 

•  Test: 36 plural-singular pairs, 12 of each stem type (6 familiar, 6 novel) 
Ø  Plural form given → choose alternating (obstruent: different voicing; sonorant: r ↔ l, m ↔ n) or non-

alternating singular form 
 

Sample Training Items by Condition and Stem Type 
 

Condition Sonorant-Final Stem Voiceless-Final Stem Voiced-Final Stem 
Devoicing komál-i ~ komál tuláp-i ~ tuláp mulɛ́b-i ~ mulɛ́p 
Voicing komál-i ~ komál tuláp-i ~ tuláb mulɛ́b-i ~ mulɛ́b 
Exchange komál-i ~ komál tuláp-i ~ tuláb mulɛ́b-i ~ mulɛ́p 

[tulápi] [tuláb] 

[mudápi] 
[mudáp] 
[mudáb] 
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•  Other AGL results also cast doubt on articulatory bias: 
Ø  Skoruppa & Peperkamp 2011: Articulatory ease 

favors vowel harmony, but it is not learned better 
than vowel disharmony 

Ø  Do, Zsiga, & Havenhill 2016: Articulatory ease 
favors post-nasal voicing, but it is not learned better 
than post-nasal devoicing 

•  In AGL studies that do find an effect of substantive 
bias, bias is perceptually-based:  
Ø  Wilson 2006, White 2014: Learners exposed to a 

perceptually distant mapping prefer to infer 
intermediate/less distant mapping 

Ø  Finley 2012: Rounding harmony has greater 
perceptual reward for mid Vs than for high Vs, and 
rounding harmony learned better for mid Vs     

 

Our Proposal 
 

•  Articulatory ease does not bias phonological learning 
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