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I wonder how successfully the ideas of this interesting and stimulating paper can be
extended to the case of a Cox process Xt, where Vt is a non-negative diffusion process and Xt

conditional on Vt is a Poisson process with intensity function Vt. Suppose that t1, . . . , tn are
the events of the Cox process observed on a finite time interval [0, a] and, as in the paper, we
only observe the diffussion process at the times 0 = t0 < t1, . . . < tn. Using the notation in
the paper, the likelihood is

L(θ|v, t1, . . . , tn) = Eθ
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where the conditional expectation is with respect to the diffusion process given (Vt0 , . . . , Vtn) =
v. How efficiently would the methods in the paper apply when the likelihood is approximated
and maximized using an MCMC missing data approach?

In passing it may be worth noticing that if the diffusion is a CIR model, Srinivasan (1988)
and Clifford and Wei (1993) have established the equivalence between the Cox process and
the process of death times of a simple immigration, birth and death process, which is easy
to simulate. Incidentally, this model is a special case of the permanent process introduced in
McCullagh and Møller (2005).
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