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Doubly Stochastic Gamma Process inferred from Power-Law

Distributed Interspike Intervals
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Abstract— Spike sequences recorded from cortical
neurons in an awake animal are known to be highly
irregular. Indeed, the in vitro experiment showed that
inter-spike intervals (IST) of cortical neurons responded
to the stationary fluctuating inputs obeyed Gamma
distributions. In our in wivo experiments, however,
cortical neurons generated spike sequences from long-
tailed ISI distributions instead of Gamma distribu-
tions. To explore how the difference occurs, we intro-
duced doubly stochastic Gamma model. This model
successfully described the difference between two ob-
servations and indicated that fluctuation of firing rate

in in vivo cortical neurons obeyed Gamma processes.
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