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MORPHEMES 

 



Brains as sound predictors	  
•  Our	  brains	  make	  con/nuous	  predic/ons	  about	  
the	  next	  speech	  sound	  (phoneme).	  

•  Surprising	  sounds	  drive	  auditory	  cortex	  more.	  
•  A	  surprising	  sound	  that	  is	  part	  of	  a	  new	  
morpheme	  drives	  auditory	  (and	  surrounding)	  
cortex	  more	  than	  a	  surprising	  sound	  that	  is	  just	  
part	  of	  the	  next	  syllable	  (E=nger,	  Linzen	  &	  Marantz,	  2014)	  	  

Monomorphemic	  
bourbon (more	  predictable)	  
burble (more	  surprising)	  

Bimorphemic
bruises (more	  predictable) 	  	  
bruiser (more	  surprising)	  

surprising	  
ending	  

surprising	  
ending	  that	  is	  
a	  morpheme	  



hHps://en.wikipedia.org/wiki/K-‐T-‐B	  



Role of morphology in sound-by-sound 
prediction of Arabic words 	  

•  In	  Semi/c	  languages	  such	  as	  Arabic	  and	  Hebrew,	  
morphemes	  are	  arranged	  in	  an	  interleaved	  manner:	  

	  

Gwilliams	  &	  Marantz,	  2015,	  BRLN	  

•  The	  morphemes	  are	  less	  “spoHable,”	  given	  the	  
interleaving.	  

•  Does	  morphological	  structure	  nevertheless	  have	  
important	  predic/ve	  value	  for	  brain	  ac/vity,	  like	  in	  
languages	  in	  which	  morphemes	  are	  linearly	  ordered	  one	  
aYer	  the	  other?	  	  



Role of morphology in sound-by-sound 
prediction of Arabic words 	  

K A T A B A 
K T B 

p( B | KATA) 

p( B | KT) 

•  In	  auditory	  percep/on,	  do	  Arabic	  speakers	  make	  
predic/ons	  on	  the	  basis	  of	  the	  whole	  word,	  or	  does	  the	  
root	  play	  a	  special	  role?	  

	  

Gwilliams,	  L.,	  &	  Marantz,	  A.	  (2015).	  Non-‐linear	  processing	  of	  a	  linear	  speech	  stream:	  The	  influence	  of	  
morphological	  structure	  on	  the	  recogni/on	  of	  spoken	  Arabic	  words.	  Brain	  and	  language,	  147,	  1-‐13.	  



Role of morphology in sound-by-sound 
prediction of Arabic words 	  

•  In	  auditory	  percep/on,	  do	  Arabic	  speakers	  make	  
predic/ons	  on	  the	  basis	  of	  the	  whole	  word,	  or	  does	  the	  
root	  play	  a	  special	  role?	  

	  
YES!	  

Gwilliams,	  L.,	  &	  Marantz,	  A.	  (2015).	  Non-‐linear	  processing	  of	  a	  linear	  speech	  stream:	  The	  influence	  of	  
morphological	  structure	  on	  the	  recogni/on	  of	  spoken	  Arabic	  words.	  Brain	  and	  language,	  147,	  1-‐13.	  



Our brains see morphemes, as 
one of the earliest stages of visual 
form word recognition. 

Our brains hear morphemes, 
computing the probabilities of 
upcoming sounds based on 
morphological structure. 


