AMATH 423 Mathematical Biology: Stochastic Models winter, 2009

1. X and Y have a bivariate normal distribution
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Show that the conditional expectation
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and conditional variance
Var[X|Y = y] = 0% (1 - p°).

2. Let’s consider a Brownian motion B; with

E[B)] =0, E[B? =d*(t).

(a) Show that the covariance function
E[BiBi, ] = o*(t)

in which ¢,s > 0.

(b) Let’s assume t; < t9 < t3, find out
E[By, By, Byy| =7
3. Let B(t) be a standard Brownian motion, i.e, E[B(t)] = 0 and E[B?(t)] = ¢. Show that the stochastic
process defined by W () = cB(t/c?) is a standard Brownian motion as well.
4. Evaluate E [e’\B(t)] for an arbitrary constant A and standard Brownian motion B(%).

5. Let B(t) be the standard Brownian motion, i.e., E[B(t)] = 0 and E[B?(t)] = t. Determining the
covariance functions for the stochastic processes:

(@ U(t) = e~ !B (e*), fort > 0:

CovlU(t),U(s)] = E[U®U(s)] — E[UH)IE[U(s)].

B V(t) = (1—8)B (/1 —t),for0 <t < 1.
(©) W (t) = tB(1/t), with W (0) = 0.
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