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Abstract: We propose the algorithm which can estimate event rate, timimngs of change
point and the number of states in a binary time series data. Event rate can be estimated
with high accuracy even if the rate has nonstationary temporal correlation and mean value.
Our algorithm consists of nongaussian switching state space model, variational bayes, and
local variational. We demonstrate the algorithm applying to neuroscientific data. Our
algorithm can estimate nonstationary event rate, change point and the number of neural
states using only one observation data, which is a neuroscientific requirement in some
cases. Synthetic data analysis reveals our algorithm can discriminate neural states based
on both mean event rates and temporal correlations though many previous algorithm can
detect change points based only on mean event rate. Our algotrithm can detect change
points in area MT neural data and estimate the number of neural states based on temporal
correlation. These results indicate our algotihm is applicable to wide range of nonstationary
binary time series data, to neural data specifically.

Keywords: nongaussian switching state space model, variational bayes, local variational,

pruning, binary time series data, firing rate estimation
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