
• Par$cipants:	
   another	
   16	
   na+ve	
   speakers	
   in	
   each	
  
group.	
  

•  Procedure:	
  iden+ty	
  judgment	
  task	
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• Results:	
  

  English	
  speakers:	
  bl	
  ≻	
  bn	
  ≻	
  {bd,	
  lb}	
  
  Chinese	
  speakers:	
  {bl,	
  bn}	
  ≻	
  bd	
  ≻	
  lb	
  

• Test:	
  Last	
  predictor	
  stepwise	
  regression.	
  

• Conclusion:	
  
  Chinese	
   speakers’	
   sensi+vity	
   to	
   sonority	
   hierarchy	
  

remained	
  when	
  phone+c	
  factors	
  are	
  controlled.	
  

• Materials:	
  
 90	
   monosyllable	
   (blif)	
   +	
   90	
   disyllabic	
   counterparts	
  
(belif)	
  

 4	
  onset	
  cluster	
  types	
  of	
  monosyllables:	
  
-­‐  large	
  sonority	
  rise	
  
-­‐  small	
  sonority	
  rise	
  
-­‐  sonority	
  plateau	
  
-­‐  sonority	
  fall	
  

  Auditory	
   items,	
   recorded	
   by	
   a	
   speaker	
   of	
   Russian	
   (in	
  
which	
  all	
  types	
  of	
  onset	
  clusters	
  are	
  aUested).	
  

•  Par$cipants:	
  16	
  na+ve	
  Chinese	
  speakers	
  and	
  16	
  na+ve	
  
English	
  speakers,	
  students	
  from	
  NEU	
  

•  Procedure:	
  	
  “short”	
  or	
  “long”	
  judgment	
  task	
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•  Results:	
  

•  Are	
  there	
  universal	
  gramma$cal	
  constraints	
  on	
  the	
  
sound	
  structure	
  of	
   language?	
  Op$mality	
  theory[1]	
  is	
  
a	
   theory	
   of	
   universal	
   grammar.	
   It	
   asserts	
   that	
   all	
  
grammars	
   share	
   a	
   universal	
   set	
   of	
   well-­‐formedness	
  
condi+ons,	
   called	
   Markedness	
   constraints.	
   To	
   the	
  
extent	
  that	
  these	
  constraints	
  are	
  (a)	
  universal	
  and	
  (b)	
  
ac+ve	
   in	
  early	
  development,	
   they	
  could	
   further	
  help	
  
guide	
   language	
   acquisi+on.	
   Here,	
   we	
   evaluate	
   the	
  
universality	
   hypothesis	
   (a)	
   by	
   inves+ga+ng	
   the	
  
restric+ons	
  of	
  sonority.	
  
  With	
   the	
   sonority	
   scale,	
   we	
   can	
   compute	
   the	
  

sonority	
  distance	
  (ΔS)	
  for	
  onset	
  clusters	
  (e.g.,	
  block)	
  
using	
  ΔS	
  =	
  S2	
  -­‐	
  S1.	
  Linguis+c	
  theory	
  predicts	
  that	
  small	
  
sonority	
   distances	
   are	
   marked	
   rela+ve	
   to	
   larger	
  
distances.	
  	
  
-­‐  Markedness	
  scale	
  for	
  onset	
  clusters:	
  lb	
  ≻	
  bd	
  ≻	
  bn	
  ≻	
  bl	
  

 Sonority	
   and	
   gramma$cal	
   universals:	
  According	
   to	
  
Op+mality	
   theory,	
   markedness	
   constraints	
   are	
  
universally	
  ac+ve.	
  All	
  speakers	
  disfavor	
  lb	
  to	
  bl,	
  even	
  if	
  
both	
  clusters	
  are	
  unaUested	
  in	
  their	
  language.	
  

 Support	
   from	
   past	
   research:	
   Results	
   suggest	
   that	
  
unmarked	
   phonological	
   structures	
   are	
   favored	
   in	
  
English,	
  Spanish,	
  and	
  Korean	
  (preference:	
  bl	
  ≻	
  bn	
  ≻	
  bd	
  ≻	
  
lb),	
   even	
   when	
   such	
   clusters	
   are	
   unaUested	
   in	
   these	
  
languages[2]-­‐[4].	
  

 Concern:	
   English,	
   Spanish	
   and	
   Korean	
   are	
   rela+vely	
  
rich	
   in	
   clusters.	
   Are	
   these	
   gramma+cal	
   preferences	
  
ac+ve	
  even	
  in	
  languages	
  that	
  allow	
  few	
  clusters	
  of	
  any	
  
kind?	
  

• Mandarin	
   Chinese	
   only	
   allows	
   consonant-­‐glide	
  
onsets	
  (e.g.,	
  byan,	
  “change”).	
  In	
  addi+on,	
  	
  only	
  nasal-­‐
consonant	
  clusters	
  are	
  allowed	
  across	
   syllables	
   (e.g.,	
  
*album).	
  
 Support	
   from	
   Mandarin	
   Chinese	
   research:	
   Past	
  
research[5]	
   suggest	
   that	
  Mandarin	
   speakers	
   favor	
   bl	
  
over	
  lb.	
  

• Ques$on:	
   Are	
   Mandarin	
   Chinese	
   speakers	
  
sensi$ve	
  to	
  the	
  en$re	
  sonority	
  hierarchy?	
  

• Predic$on:	
   If	
  marked	
   structures	
   are	
   banned	
   by	
   the	
  
grammar,	
   then	
   as	
   markedness	
   increases,	
   onsets	
   are	
  
more	
   likely	
   to	
   undergo	
   repair	
   (e.g.,	
   lb	
   -­‐>	
   leb)	
   [6],	
  
hence,	
  their	
  iden+fica+on	
  should	
  decline.	
  	
  

Introduc$on	
   Experiment	
  1	
  

Experiment	
  2	
  

General	
  Conclusion	
  
•  Universal	
   gramma+cal	
   sonority	
   constraints	
   are	
  
apparently	
  ac+ve	
  in	
  Mandarin,	
  but	
  they	
  might	
  be	
  masked	
  
by	
  the	
  phone+c	
  difficul+es	
  of	
  Chinese	
  speakers	
  (Exp.	
  1).	
  

Xu	
  Zhao	
  (zhao.xu@husky.neu.edu)	
  and	
  Iris	
  Berent	
  

Phonology	
  and	
  Reading	
  Lab,	
  Northeastern	
  University	
  

Evidence	
  from	
  Mandarin	
  Chinese	
  speakers	
  
Are markedness constraints universal? 
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   Disyllable	
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  rise	
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   belif	
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  rise	
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   benif	
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• Ra$onale:	
  
 AX	
  judgment	
  aUenuates	
  the	
  effect	
  of	
  phone+c	
  factors	
  
(because	
  burst	
  release	
  was	
  roughly	
  matched),	
  sonority	
  
effect	
  would	
  be	
  expected	
  to	
  emerge.	
  
-­‐  bXllif	
  vs.	
  bXlelif	
  

 If	
  ill-­‐formed	
  C1C2VC3	
  	
  are	
  repaired	
  as	
  C1eC2VC,	
  then	
  
C1C2VC3	
  	
  and	
  C1eC2VC3	
  	
  should	
  be	
  realized	
  as	
  iden+cal.	
  

• Materials:	
  
 120	
   pairs	
   in	
   each	
   list:	
   arranged	
   in	
   iden+cal/non-­‐
iden+cal	
  pairs	
  

 4	
  onset	
  types	
  of	
  monosyllables	
  

  English	
  speakers:	
  bl	
  ≻	
  bn	
  ≻	
  {bd,	
  lb}	
  
  Chinese	
   speakers	
   are	
   not	
   sensi+ve	
   to	
  markedness	
   at	
  

all.	
  
• Possible	
  explana$ons:	
  
  No	
  universal	
  grammar.	
  
  Phone+c	
  factors	
  masked	
  the	
  effect	
  of	
  sonority.	
  

• Test:	
  Last	
  predictor	
  stepwise	
  regression.	
  

• Conclusion:	
  
  Chinese	
  speakers’	
  sensi+vity	
  of	
  sonority	
  hierarchy	
  was	
  

masked	
  by	
  phone+c	
  cues.	
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   Monosyllable	
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   belif-­‐belif	
  
Small	
  rise	
   bnif-­‐bnif	
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