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ABSTRACT: Language learning and processing are interconnected cognitive and neural processes that 
involve shared brain networks and mechanisms for acquiring and utilizing language knowledge to achieve 
effective communication. Understanding how the brain efficiently encodes, transforms, and shares 
language representations is essential for unraveling the complexities of human language cognition. In this 
talk, I will examine how the brain transforms and shares speech codes and linguistic units between 
speakers and listeners to facilitate effective communication, as well as how language learning helps us to 
establish efficient language representations in the brain that support communication processes. By 
employing a combination of predictive modeling and multivariate representation modeling approaches, 
we can not only understand how the brain represents language information during processing and 
learning at the group level but also account for individual differences in communication and learning 
success. Our recent findings highlight the involvement of multiple brain networks that dynamically 
contribute to the formation of efficient neural codings of language through a blend of predictive coding 
and reinforcement learning mechanisms. These findings suggest that effective speech communication 
relies on robust neural encoding and the sharing of representations closely linked to language learning 
mechanisms. This line of research offers a new perspective on the neural basis of language cognition, 
with implications for the development of educational strategies, the rehabilitation of language disorders, 
and the design of individualized training protocols to enhance language outcomes.
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