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2) Goodness rating taskAlveolar/retroflex sibilants in 
Mandarin

• F2 at vowel onset is suggested to distinguish  
Mandarin alveolar sibilants from retroflex ones, with 
that being lower for [s] than [ʂ] (Stevens et al. 2004). 

M ti tiMotivation
• COG has been reported to be an effective 
perceptual cue in place distinction (Jeng 2009), 
whereas F2 has never been studied whether this 
acoustic cue contributes to phoneme perception 

M th d

Conclusions
• The result of experiment 1 did not show a categorical Acoustic attributes that 

Methods
• Perception tasks: 1 identification task and 1 
goodness rating task (on a 1-7 point scale)
• Materials:2 syllables /sa/ ‘to cast (nets)’ and /ʂa/ 
‘sand’ and other non-alveolar/retroflex syllables 
produced by a female Beijing Mandarin speaker p g

perception effect on /sa/ and /ʂa/ distinction along the 
F2 continuum. 
• In the second experiment, listeners’ goodness ratings 
revealed no sensitivity to the acoustic manipulation. It 
was concluded that F2 is not a primary cue for the place 
distinction of Mandarin /s/ and /ʂ/

characterize Mandarin alveolar and 
retroflex sibilants
• the position of the lowest spectral prominence (Wu & 
Lin 1989) 

produced by a female Beijing Mandarin speaker
-- Between naturally produced  /sa/ and /ʂa/ 
syllables, a F2 continuum (6 steps in between1950 
and 2100 Hz) spliced between a fricative highly /s/-
/ʂ/ confusable and the vowel /a/.
-- naturally produced /sa/ and /ʂa/ whose vocalic distinction of Mandarin /s/ and /ʂ/. 

• Our findings support Wagner et al.’s (2006) 
observation that the contribution of formant transitions 
to fricative perception is language-specific and depends 
on spectral similarity among target fricatives. 

References

• duration (Shih  & Ao 1997); F2 amplitude (Li et al. 2007)

•centroid frequency or center of gravity (COG)  (Jeng
2006)

y p ʂ
transitions were cross-spliced
• listeners: 16 (6 males, 10 females)Taiwan Mandarin 
speakers aged between 25 and 35.
Stimuli presented in E-prime
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• Vocalic formant transitions have been reported to play a 
role in the identification of sibilants in English (e.g., 
Whalen 1981), Shona (Bladon et al. 1987) and other 
languages. 


