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Predicting a cyclic Poisson process
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Abstract We construct and investigate a (1−α)-upper prediction bound for a future
observation of a cyclic Poisson process using past data. A normal based confidence
interval for our upper prediction bound is established. A comparison of the new pre-
diction bound with a simpler nonparametric prediction bound is also given.
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1 Introduction

Let X be a Poisson process on the real line R with (unknown) locally integrable inten-
sity function λ. We assume that λ is periodic with period τ > 0 and is positive a.e.
w.r.t. Lebesgue measure. We do not assume any parametric form of λ.

Suppose that, for some ω ∈ �, a single realization X (ω) of the Poisson process X
defined on a probability space (�,F , P) with intensity function λ is observed, though
only within a bounded interval [−n, 0].

Our goal in this paper is to propose and investigate a (1−α)-upper prediction bound
for the time Z of the first event of the Poisson process X after the present time 0, using
only a single realization X (ω) of the cyclic Poisson process X observed in the past,

R. Helmers (B)
Centre for Mathematics and Computer Science (CWI), P.O. Box 94079,
1090 GB, Amsterdam, The Netherlands
e-mail: R.Helmers@cwi.nl

I. W. Mangku
Department of Mathematics, Bogor Agricultural University, Jl. Meranti,
Kampus IPB Darmaga, Bogor 16680, Indonesia
e-mail: wayan.mangku@gmail.com

123


