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Significance T
y R Predictions ROI SET AAB vs. ABC
« Generativity, the ability to produce and _ _ : _ _ , - o
comprehend novel forms, is the hallmark of « Rule: There will be an interaction between acoustic-phonetic
both language and thought. processing ROI (pSTG) and hypothesized rule areas of the brain ACC
(frontal cortex (e.g., LIFG) ROIs). e
« Our goal is to understand how the ability to « Analogy: There will be an interaction between the acoustic- _ — 2k |
generate infinite forms shapes linguistic phonetic processing ROI (pSTG) and wordform areas that are part
processing. of recognizing and producing words (e.g., dorsal and ventral
lexica). = »
Background Method I
 Rule account: The use of abstract rule or constraint knowledge Abstract Pattern Example | -ff 3
(Chomsky and Halle, 1968), - - - i ) “E
- Analogy account: The use of analogy, similarity to stored tokens AEB kiziz, damum . i £
(Rumelhart & MCClelland, 1988) AAB leak, mlmad 0.00- 1. N u Influences between critical ROIs
e The debat.e over thesg accounts has been mostly around t_h_e issue of ABC hifiz, kilim e AAB vs. ABB ABB vs. ABC
phonological generalizations (see Berent (2001) for a review), Specifically -
related to co-occurrence restrictions on Semitic roots. « 160 nonwords were recorded for each type of root pattern and all RT
. items were recorded by a native speaker of Modern Standard Arabic —— .
The Structure of Semitic Roots (MSA) who recorded 20 real Arabic words as well. | -
Root (n5/7) * Word = Root + Word Pattern - Duration of all the stimuli was 500 ms.
Root (ktP) e FE EE G RS G . Ap. auditpry lexical decision task was used with 1160 trials. In each S Tsale, ) N2>~
: L trial, native speakers of MSA heard a word or nonword and were g 51 5 T 5 g | -
copying (reduplication) b _ £ patten . 13
R HeeTE asked to press one of two buttons to signify if they thought the item = - O | : I E
D% peneped) | T o : was a word or nonword. B - . 8 |1 g
| Kataba T (e.g., ]r_l_n) @ - .r i ... 2
(He tT / « *AAB (e.g., *jjn) - Reaction time and accuracy data were collected in the experiment. . .. il
NN stem . s, ‘7 ' é
gem N\ / - This generative behavior is Imaging ) o _ ¥ F 3
I)“IHCI'I%\({;—J——J) _/~ explalned ..t)y T:hle O.%I.é%atory ® SimU].taneOU.S MEG (306 R;IB P:tEEsrn FIEIB RSM'UJFIng:ncesbetween crliticlalRIOIsl Ilmg | I ﬂ. bet | t.71;01 I I g
L‘/,_“V rrrrrrr A Contour prlnC]'p € ( Channel) and EEG (70
(McCarthy, 1986).
channel) + 3T MRI
Case Study S Discussion & Conclusion
« High spatiotemporal
- Berent (2002): Hebrew speakers were faster at rejecting resolution MR - We replicated the Berent (2002) results: our subjects were faster and more accurate at rejecting nonwords in the form of AAB compared to
nonwords in the form of AAB compared to ABB. constrained MEG/EEG ABB. Surprisingly, they were slower and less accurate at rejecting nonwords in the form of ABC nonwords.
_ - _ o minimum-norm « Our ROI set was based on 5 subjects. Hopefully with more subjects we will have a more robust ROI set.
) _Questlon.: What mechanism is responsible for assisting a speaker estimates of source space - AAB-ABB: right temporal ROIs influence pSTG for AAB forms, whereas for ABB forms, left temporal, bilateral LIFG regions.
in knowing that a novel ABB form could be an acceptable root for activity over all cortical « AAB-ABC:two ROIs in temporal areas influence pSTG for AAB forms, whereas for ABC forms, a bigger bilateral network.
a word, but AAB could not? surfaces are created. « ABB-ABC: left temporal and bilateral LIFG regions influence pSTG for ABB forms, whereas for ABC forms, bilateral control ROIs.
« H1: Due to a rule use (OCP) (Berent, 2002). * Our preliminary results show that both wordform and hypothesized rule areas drive acoustic-phonetic processing in pSTG.
« H2: Due to the similarity to already existing ABB forms vs. no Effecti it 4 with ROI based Kal Flter dr References
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