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1. (Gubner, 11.27) Let W (t) be a Wiener process with E(W 2(t)) = σ2t. Put Y (t) = eW (t). Find
the correlation function RY (t1, t2) = E(Y (t1)Y (t2)) for t2 > t1.

2. (G&S, 13.3.3) Write down Bartlett’s equation in the case of a Wiener process D having drift
m and instantaneous variance 1, and solve it subject to the boundary condition D(0) = 0.
Use the solution to compute the mean and variance of D(t).

3. (G&S, 13.9.2) Let Wt = W (t) denote a standard Wiener process. Write down the SDE
obtained via Itō’s formula for the process Yt = W 4

t and compute the expected value of Yt.

4. (G&S, 13.12.5) Let D = {D(t) : t ≥ 0} be a diffusion process with instantaneous mean
a(x, t) = αx and instantaneous variance b(x, t) = βx where α, β > 0. Let D(0) = d. Show
that the moment generating function of D(t) is

M(t, θ) = exp
(

2αdθeαt

βθ(1− eαt) + 2α
.

)
(You don’t have to derive this from scratch unless you want to; it is sufficient to show that
this satisfies Bartlett’s equation.) Find the mean and variance of D(t).


