
 

 

P2-2 
 

Temporal processing and prosodic bootstrapping of syntax:  
A simulation study 

Jean-Marc Blanc, Peter Ford Dominey 
Institut des Sciences Cognitive, Lyon, France 

blanc@isc.cnrs.fr,  dominey@isc.cnrs.fr 

Early temporal processing capabilities are likely to contribute to categorization of lexical vs. grammatical words 

by newborns (Shi et al. 1999). Here we examine the functional relation between this lexical categorization, and 

non-linguistic temporal discrimination through simulation studies. 

 The Temporal Recurrent Network (TRN) allows realistic treatment of the dynamic aspect of temporal structure. 

Units with temporal dynamics are interconnected by recurrent connections to yield a dynamic system whose 

internal state evolves both as a function of the inputs, and their duration. The model discriminates languages in 

different rhythm classes using sentences in which duration of consonants and vowels is the only discriminating 

information (Dominey 2000). Here, we demonstrate that the TRN performs lexical categorization, similar to that 

of Shi et al. (1999). 54 French sentences from a native speaker were re-coded into C-V and F0 sequences, 

sampled at 5 ms intervals. C and V were coded by activation of two corresponding input units. F0 was coded as 

a population of activity with a Gaussian distribution. A population of 50 networks was able to discriminate 

between these grammatical categories with a mean of 75% correct. To reduce sensitivity to temporal structure in 

the TRN we increased the network time constants to produce 50 distorted networks. None of the distorted 

networks were able to perform the same task, whereas these models could perform a sequence identification task 

based on elements of long duration (800 ms).   

 We then demonstrate that the model performs a backward masking task in which the presence or absence of a 

20 ms tone (coded by activation of F0 units) should be detected after a 300 ms noise mask (coded by uniform 

activation of each unit for F0). Wright et al. (1997) demonstrated that children with SLI required significantly 

higher intensity levels for the tone than normal children to perform this task. This experiment highlights the 

same distinction between the normal and distorted networks, as between normal and SLI children. This yielded 

(1) an increase in the intensity levels of the tone required for temporal discrimination, and (2) a reduction in 

performance in the lexical categorization task. One interpretation of these results is that they support the 

hypothesis that SLI derives from impaired temporal processing (Tallal 1999) that leads to a failure to perform 

early lexical categorization, though we will also provide a more cautious interpretation. [This work could not 

have been realized without the support of the Région Rhônes Alpes.] 
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