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This paper considers the dynamics of a point process [N on the real line defined
through its stochastic intensity A as follows:

At) = (X (1) + Y (1),

where ¢ : R — R is nondecreasing with lim,_, o, ¢(x) = 0, lim,_ . ¢(z) = oo,
and
N(t)
X(t):Xo—‘rCt— L,
n=1
Y (t) = Yoe ' + k/ e *=94N(s), t>0.
(0,2]
The only randomness in the system is through the random variables (Z,,,n € N),
assumed to be independent, identically distributed, nonnegative, and with finite
mean. The constants ¢, k, @ are positive. N(t) represents the number of points
on the interval (0,t] and is itself defined by requiring that it have stochastic
intensity A(t), namely that N(t) — fot A(s)ds, t > 0, is a martingale with respect
to a natural filtration (F3,¢ > 0) [see Brémaud (1981)]. It is observed that
(X,Y) is a Markov process in the plane. The authors are concerned with the
“ergodicity” of the system, interpreted as stability of the above Markov process
under the condition k& < «. This is done by first proving the stability of an



embedded Markov chain ((X(¢,),Y (¢,)),n € Z4), where 0 =to < t; < --- are
the points of N. The technique for this is Foster’s criterion requiring the con-
struction of an appropriate Lyapunov function (a piecewise linear function on
the plane is chosen here). Subsequently, the discrete-time result is transferred
to the continuous time process (X,Y). It is shown that (X,Y) admits a unique
stationary and ergodic version and that, starting from arbitrary initial condi-
tion (Xp,Yp), we have convergence to the stationary version in total variation
norm. To obtain this result an additional assumption is needed, namely that
the distribution of Z; have an absolutely continuous component. The paper
is motivated by stochastic models of earthquakes. It extends results by Last
(2004). There is a typo in the paper: the formula in the middle of p. 391 should
read:

N(t) = /(0 t] /RI(Z < Ms—)) TI(ds x d2).
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