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In this talk, we will present some of the recent results on efficient nonparametric estimation of
discretely observed compound Poisson processes obtained in [2].

Compound Poisson processes are the textbook example of pure jump (Lévy) processes. They have
three defining parameters: The drift γ, the intensity λ and the jump distribution F . If the drift is
set to zero, a sample path is simply a staircase where the step size is F -distributed and the time
between jumps follows an exponential distribution with parameter λ. Therefore, these provide us
with a model for random shocks in a system, such as those observed in seismology studies or in
storage systems.

In many applications the sample path is not observed continuously but at discrete times over a
finite-time interval. Thus, the process may jump several times between two observations and we are
effectively observing a random variable corrupted by a sum of a random number of copies of itself.
Consequently, this is a nonlinear inverse problem and it is at first not clear that nonparametric
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n-estimation of F is possible.

In [1], Buchmann and Grübel proposed a likelihood-based estimator and showed a Donsker type-of
theorem (i.e. a functional central limit theorem with the uniform norm) assuming knowledge of
λ. However, they had to restrict the estimation to a compact interval on the positive line and,
furthermore, this natural estimator is not efficient. We will construct an alternative estimator
using the so-called spectral approach and show a general Donsker result under mild assumptions,
including no knowledge of γ and λ. This will allow us to conclude efficiency of the estimator and
to construct confidence bands and goodness-of-fit tests. If time permits, we will illustrate how
classical Donsker’s theorem is recovered when the distance between observations is small, as one
would expect.
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