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In this research project, we develop statistical inference methods for
reconstrcucting neuronal couplings from spiking data and study theoretical/computational models for
neural dynamics and computations. Our methods were shown to exhibit high accuracny and efficiency in

inferring synaptic couplings. We also bulit a linear response theory in coupled oscillators to
study the properties of macroscopic and mesoscopic activity in the brain.We applied the theory to
develop an inference method in coupled oscillators. Finally, we study the computational roles of
deterministic activity in neural networks and demonstrated that the choatic neural activity may
serve as a neural substrate for reprepsentations of probability distributions.
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