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ABSTRACT 

The exponential autoregressive (EAR) time series process of Gaver and 

Lewis, EAR(1), is generalized to continuous time.  It is shown that 

observation of the continuous time process at equally spaced time intervals 

recovers the EAR(1). We observe that the continuous time process is 

somewhat analogous to the Ornstein-Uhlenbeck process. While the latter is 

the stationary, time-reversible, Markov process with Gaussian marginal 

distribution produced by filtered Gaussian white noise, the continuous 

EAR(1) process is the stationary, irreversible, Markov process with 

exponential marginal distribution produced by filtered shot noise impulses 

having exponentially distributed amplitudes. The "defective" distribution of 

the EAR(1) innovations (non-zero probability of zero values) arises naturally 

from the integrated Campbell process. When the filter decay parameter does 

not exactly match the rate of shot impulses a gamma process results.  The 

joint (multi-time) characteristic function of the discrete EAR(1) and the 

characteristic functional of the continuous process are derived and some 

applications are discussed. The characteristic functional for the 

corresponding second order continuous process (driven by the same input 

noise) is derived.  Although it is also irreversible and possibly non-negative 

(for over-damping) it is not a gamma process. 
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