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Strictly CV syllable structure.

ÒbeerÓ!!       [bi:.ru]
ÒMcDonaldÕsÓ! [ma.ku.do.na.ru.do]

Vocalic  epenthesis  in loan words to break up consonant clusters. 

Japanese Sylla ble Str uctur e

[u] is inserted in most cases of epenthesis. 

   ÒChristmasÓ     [ku.ri.su.ma.su]

[u] often undergoes dev oicing  (Jaeger 1978; Vance 1987; Tsuchida 1997; 
Varden 1998) and is perceptually less sonor ous (Peperkamp and 
Dupoux 2003)
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Dupoux, et. al. (1999) showed that Japanese speakers perceptually 
epenthesize [u], when hearing a consonant cluster.

ebzo is heard as ebuz o

Japanese Illusory Epenthesis
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Dupoux, et al (2001)  manipulated the lexical neighborhoods of 
nonwords and showed that perceptual epenthesis was not due to 
lexical feedback.

Japanese Illusory Epenthesis

[sokdo]

[mikdo]

sokudo

sokado

mikudo

mikado

word

nonword

nonword

word

[a]  was not illusory: perceptual epenthesis happened only with [u]

Input Per cept Response
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Japanese Illusory Epenthesis

Dehaene-La mber tz, Dupoux & Gout (2000) using ERP 
conÞrmed these results. 

Ka bak & Idsa rdi (2007)  showed that the perceptual epenthesis 
phenomena arises from violations in sylla ble str uctur e and 
not  phonotactic  sequencing constraints using Korean.
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Japanese Illusory Epenthesis

• Illusory vowel epenthesis is a per ceptual  phenomenon

• Native language phonology affects speech per ception , not 
only production

• Phonological constraints strongly and persistently inßuence how 
we perceive speech sounds
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(i) [o]  is inserted after [t]  and [d]  (coronal obstruents)
"  

ÒÞghtÓ!          [fa.i.to]! !              *[fa.i.tu]
ÒdriveÓ            [do.ra.i.bu]!              *[du.ra.i.bu]   

    ÒstrawberryÓ   [su.to.ro.be.rii]! !   *[su.tu.ro.be.rii]
ÒMcDonaldÕsÓ   [ma.ku.do.na.ru.do]  *[ma.ku.do.na.ru.du]

(ii) [i]  is epenthesized after [tʃ] and [dʒ]

(iii) [u]  is inserted in other environments

Dif fer ent Epenthetic Contexts a nd V owels
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Our Study

¥ Is this perceptual effect sensitive to phonological 
constraints?

¥ Do Japanese listeners perceive an illusory vowel in 
environments where [o] should occur?

¥ Are all epenthetic contexts equal?
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Methods

Tokens were recorded in full [eCVma]  form by a female native 
speaker of Japanese

C = [t d k g m n]
V = [o u]

eCVma : 3 pitch periods were spliced from signal.
eCma : entire vowel was spliced from signal. 

  (i.e. [etma] = [etoma] or [etuma])

Task: AX decision 
  (First time an AX task was used with Japanese participants)
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[etma]

[etoma]

same!

different!

AX Discr imination
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Stimuli

Coronal
[et ma, edma]

Velar 
[ek ma, egma]                            

Nasal
[em ma, enma]

x

Vowel

[o]

[u]

<u

ekuma-ekma etoma-etma

Examples:

(1) (2)
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[etma]

etuma

Hypothesis 1
Illusory epenthesis is indifferent to context: Only [u] is illusory.
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[etma]

Hypothesis 2
Use all of native language phonology to constrain speech 
perception: [o] is perceived after coronals.

etoma
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Hypothesis 3

Initial attempt to parse into syllables...

e   t   V   m   a

¥ /o/ is the appropriate category, but /o/ cannot be perceived illusory 
(doesnÕt undergo devoicing, etc.)

¥ Default epenthetic vowels that undergo devoicing/deletion (/i/ and /u/) 
would change the nature of the [t] (/tu/ → [tsu]; /ti/ → [tʃi])

¥ Lack of evidence for consonant change prohibits these possible percepts
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[etma]

Hypothesis 3
Illusory epenthesis takes some of phonology into account: 
Appropriate vowel is epethensized only when context 
licenses an ÔillusoryÕ vowel (vowel that undergoes 
dev oicing , etc. (i.e., /u/))

et?ma

σσσ
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AÕ Scores

Nonpa r ametr ic ver sion of  dÕ score
Factor s-in subject r esponse bias

1.0 = perfect performa nce
0.5 = cha nce-lev el performa nce

Can be r ead almost lik e per cent corr ect

H = Hits; F = False Alarms
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Results
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Sensitivity to Pr esence/Absence of  Vowel
AÕ Scores

Velars: [u] vs. <u
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Sensitivity to Pr esence/Absence of  Vowel
AÕ Scores

Velars: [o] vs. <u
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Inter im Conclusions

Replicated DupouxÕ s ebzo ef fect:
Japanese listeners could not discriminate [egma] and [eguma]

Replicated DupouxÕ s mik do ef fect:
Japanese listeners could discriminate [egma] and [egoma]; presumably 
perceiving [egma] as [eguma]
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Sensitivity to Pr esence/Absence of  Vowel
AÕ Scores

Coronals: [o] vs. <u
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[etma]

Hypothesis 1

etuma

Hypothesis 2

etoma

Hypothesis 3

et?ma
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Sensitivity to Pr esence/Absence of  Vowel
AÕ Scores

Coronals: [u] vs. <u
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[etma]

Hypothesis 1

etuma

Hypothesis 2

etoma

Hypothesis 3

et?ma
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Japanese participantsÕ 
discrimination of e[d/to]ma-
e[d/t]ma was signiÞcantly 
better than e[g/ku]ma-
e[g/k]ma (#AÕ=0.1; t=3.15; 
p<0.01).

e[g/ku]ma/e[g/k]ma e[d/to]ma/e[d/t]ma
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[etma]

Hypothesis 1

etuma

Hypothesis 2

etoma

Hypothesis 3

et?ma
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Results

• No illusory epenthesis after coronal stops

• Unlike [u], the [o] vowel does not get perceptually epenthesized

• Why? Possibly because 
(1) (1) [o] does not under go dev oicing , unlike [u].
(2) (2) [o] is higher tha n [u] in the sonor ity hier archy .
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Conclusion

• Listeners are sensitive to both: 
• Contexts that require repair and...
• Set of vowels that can be phonetically absent

Only some of phonology matters for speech perception

Sensitive to fact that /u/ not /o/ epenthesizes after velars
Sensitive to fact that /u/ is not epenthesized after coronals
But unable to epenthesize /o/ in appropriate context to 
salvage compatible syllable structure
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Tha nk you!

Special tha nk s to:
Colin Phillips
Jeffr ey Lidz
David P oeppel
Valentine Hacqua rd
CNL La b at the Univ er sity of  Ma ryla nd
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A ppendix

Additional methodol ogical Þndings

• Japanese participants were good at discriminating between 
ekuma-ek oma (AÕ=0.97) and eguma-eg oma (AÕ=0.94)

• This suggests that not all perceptual cues to vowel identity 
were eliminated

• Impossible to remove all perceptual cues to the vowel 
category

• Japanese participants performance was better than 
anticipated

• Probably they were more sensitive to Þne phonetic detail 
because the stimuli were manipulated Japanese speech
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A ppendix

Coronal
[et ma, edma]

Velar 
[ek ma, egma]                            

Nasal
[em ma, enma]

x

Vowel

[o]

[u]

<u

et(o)ma-et(u)ma etoma-et(u)ma em(u)ma-en(u)ma
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(iii) [i]  is inserted after [ʧ]  and [ʤ]
!  ÒpitchÓ   [pit.ʧi]] !       ÒbridgeÓ   [bu.rid.ʤi]

Dif fer ent Epenthetic Contexts a nd V owels

A ppendix


