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Estimation of the time-varying parameters characterizing point events
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We selected a set of inter-event interval(IEI) metrics that may efficiently characterize pat-

terns of event occurrences and determined the function that may extract these characteris-

tics. We found that the set of efficient metrics is the mean IEI and the mean log IEI, which

represent the rate and the irregularity respectively, and the most suitable function is the

gamma distribution function. We constructed Bayes method equipped with the gamma

distribution function for estimating the instantaneous rate and irregularity of occurrence

for a given event sequence. We confirmed that the Bayes method can capture the instanta-

neous rate and irregularity reasonably well even when a event sequence is generated from

the log-normal and inverse-Gaussian distributions.
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p(T)dT = g(A)dA, (1)
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A)logg(A)dA.  (3)

g(A) = exp[—{1+a+ DA+ cA(A)}]. (4)
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A = 1/E[T], (17)

log i — (k) = logE[T]— E[logT].  (18)
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A(t) = 1+05sin(t/m), (19)

K(t) = 1+05sin(t/m+1/2), (20)
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