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Discussion and conclusion 
•  Even though lacking palatal-appropriate vocalic 

transitions, which is critical for palatal perception (Chiu, 
2010), variants of Mandarin alveolar, as well as 
retroflex, before high-front vowels, are both subject to 
palatal perception. 

Ø Perceptual affinity between Mandarin palatal, retroflex 
and alveolars sibilants. 

Ø Or, the palatal is acoustically an intermediate step on 
the given /ʂ-s/ continua (in terms of the spectral 
Center of Gravity measurement) à requires further 
perceptual evidence.   

Ø Or, listeners attend to the phonotactics (i.e., [i, y] 
vowels only follow the palatal sibilant) more than 
speech signals (i.e., non-palatal frication and lack of 
palatal-appropriate vocalic transitions). 

 

•  It was speculated that more palatals being identified 
with the alveolars and retroflex variants in the [y] context 
may be why Mandarin alveolars and retroflexes do not 
take any variants of [y]—as opposed to alveolars and 
retroflexes taking [ɨ] and [ɯ] (i.e., the allophonic variants 
of [i]) respectively—so as to maintain the 3-way coronal 
contrast.   
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  Phonology of Mandarin palatals 
•  Mandarin palatals [tɕ, tɕh, ɕ], which only occur before 

[i, y] vowels, are in complementary distribution with the 
alveolars [ts, tsh, s], the retroflexes [tʂ, tʂh, ʂ], and the 
velars [k, kh, x]. 

•  Mandarin palatals have been argued to be: 
Ø  underlying velars a result of velar palatalization 

(Chao, 1934), a common gradual articulatory 
change (Bloomfield, 1933) or perceptually-motivated 
change (Ohala, 1983) across languages. 

Ø  derived from alveolars as result of alveolar 
palatalization (Hartman, 1944; Duanmu, 2007). 

Ø  partly identified with the alveolars and partly the 
velars based on historical sources (Cheng, 1968) 

Ø NOT derived from underlying retroflexes because 
retroflex articulations are not compatible with the 
high-front vowels that palatals precede (Duanmu, 
2007).  

Perceptually-motivated accounts 
for the phonological 
representation of the palatals  

•  Wan (2010): Mandarin alveolar sibilants, as opposed 
to retroflex and velar sibilants, were perceived to be 
more similar to the palatal sibilants à alveolars and 
palatals share the same underlying representation. 

•  Lu (2014): categorical [ɕ-s] discrimination that is 
similar to [f-s] discrimination à different 
representations for Mandarin alveolars and palatals. 

 

  Motivation 
•  Perceptual confusability: Can [ʂi] and [si] be 

“misheard” by Mandarin Chinese listeners as [ɕi] 
despite the phonotactic constraints? Similarly, can [ʂy] 
and [sy] be misheard by Mandarin Chinese listeners 
as [ɕy]?  
Ø  cf. Wan (2010) where listeners listened to the onset 

sibilant and the vowel separately 
Ø  cf. Lu’s (2014) where listeners made judgments only 

on the fricatives.  

Methods 
•  Stimulus construction: 8-step resynthesized [ʂa-

sa] and [ʂu-su] continua (adapted from Chang et al. 
(2013)) cross-spliced with [i, y] vowels respectively. 
(Scan the QR codes below to access the two 
continua.) 

•  Stimuli: 16 tokens  
•  Subjects: 16 (6 males, 10 females) Taiwan Mandarin 

listeners aged between 25 and 35. 
•  Procedure: 
Ø  Training: To avoid phonotactic restrictions from 

biasing perception, all listeners were trained on 
identifying the [çi, ʂi, si] and [çy, ʂy, sy] syllables 
produced by a phonetician before the experiment. 

Ø  Identification task: Identifying cross-spliced 
resynthesized stimuli presented in E-prime. 

 

Results  
 

•  All stimuli were subject to palatal perception. 
Particularly, two intermediate steps along the [ʂi-si] 
continuum and six along the [ʂy-sy] continuum were 
identified as palatals over 50% of the time.   

 

•  The rounded [y] context resulted in noticeably more 
palatal perceptions than the [i] vowel context.  

 

•  Based on the [ʂ-s] perceptual boundaries (i.e., dotted 
lines) located in Chang et al. (2013), variants of 
Mandarin retroflexes and alveolars before high-front 
vowels may be perceptually similar to the palatals.  
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