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Occupation Times of Gaussian Stationary Processes M.A. Lifshits



We investigate the existence of local times for Gaussian processes. Let R1 µω (A) = 0 1A (X(t, ω)) dt be the occupation time of a Borel set A for a measurable stochastic process X(t), 0 ≤ t ≤ 1. If µω is a measure that is absolutely continuous with respect to Lebesgue measure, then its density is called a local time of X(·, ω). The main result of the paper is the following: If X(t) is a stationary Gaussian process with a spectral measure F satisfying two conditions Z +∞ t2 F (dt) = ∞ −∞



and 2



Z



(1/T )



T



F {(−∞, −t) ∪ (t, ∞)}t3 F (dt) = o(1/ ln ln T )



0



then, with probability one, the sample functions of the process X(t) have no local time. The processes which satisfy these conditions really exist and occupy a narrow intermediate zone between smooth processes (having local times of discrete nature) and very non-smooth processes (having local times of continuous nature) which satisfy so called Berman condition. In the remaining part of the paper we present a series of interesting properties related to the existence and non-existence of local times for Gaussian processes.
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