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Inferring State Transition Dynamics from Multiple Spike Trains

Based on Correlation among Neurons
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Abstract— To extract state transition from multi-
ple spike train based on correlation changes, we intro-
duce hidden Markov models with multivariate Poisson
distribution having higher-order correlation terms. We
developed an efficient Variational Bayes (VB) infer-
ence for the models using the recursive relationship of
multivariate Poisson distributions. The VB could au-
tomatically determine the appropriate number of hid-
den states and correlation structure while avoiding the
overlearning problem.
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