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Brains as sound predictors

e Our brains make continuous predictions about
the next speech sound (phoneme).

e Surprising sounds drive auditory cortex more.

e 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 (Ettinger, Linzen & Marantz, 2014)

Monomorphemic Bimorphemic
bourbon (more predictable) bruises (more predictable)
burble (more surprising) bruiser (more surprising)
surprising surprising
ending ending that is

a morpheme



kataba X or . "he wrote" (masculine) https://en.wikipedia.org/wiki/K-T-B

katabat ==X or =X "she wrote" (feminine)
katabtu X or =X "l wrote" (f and m)

kutiba X or S it was written" (masculine)
kutibat =28 or .S it was written” (feminine)
katabi |55 or 15X "they wrote" (masculine)
katabna »XX or ;X "they wrote" (feminine)
katabna GX or Lx "we wrote" (f and m)
yaktub(u) 35 or S "he writes” (masculine)
taktub(u) 355 or UG "she writes" (feminine)
naktub(u) .5 or Ui "we write" (f and m)
aktub(u) 7 or WXi "l write" (f and m)
yuktab(u) uﬁs or 5. "being written” (masculing
tuktab(u) _5S5 or S5 "being written” (feminine)

kitab LGS or LX "book" (the hypt
kutub X or X "books" (plural)
kutayyib i or wS "booklet" (dir
kitabat TES or LS "writing”

katib .51S or LK "writer” (masculi
katibat <SS or LIS "writer” (femini
katibun(a) ;s518 or ;518 "writers"
katibat »LiKS or o LslS "writers” (fe
kuttab U< or S "writers” (broke
katabat < or S "clerks" (brokel
maktab < or LS. "desk” or "ofi
makatib 51% or SIS "desks” or'
maktabat L35 or Wi "library" or
maktib .s5% or e "written” (p:
katibat .S or LS "squadron" or
kata'ib _it£ or LiLS "squadrons”
iktitab LS| or LS| "registration’
muktatib X5 or LK. "subscribe
muktatab 5. or LSS is "subsc
istiktab LS5 or GBSl "causing



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

* |In Semitic languages such as Arabic and Hebrew,
morphemes are arranged in an interleaved manner:
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v NN
root mozpheme ™ pattern morpheme
kt -a-a-a

* The morphemes are less “spottable,” given the
interleaving.

 Does morphological structure nevertheless have
important predictive value for brain activity, like in

languages in which morphemes are linearly ordered one

after the other? -
Gwilliams & Marantz, 2015, BRLN



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

* |n auditory perception, do Arabic speakers make
predictions on the basis of the whole word, or does the
root play a special role?

KATABA p(B | KATA)
KTB p(B | KT)

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



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

* |n auditory perception, do Arabic speakers make
predictions on the basis of the whole word, or does the
root play a special role? YES!

Correlation Surprisal Values (STG)
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Gwilliams, L., & Marantz, A. (2015). Non-linear processing of a linear speech stream: The influence of

morphological structure on the recognition of spoken Arabic words. Brain and language, 147, 1-13.
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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.




