Discussion: Wed May 16 2018 Finance Practice Exam 2

Problem 1
Consider a stochastic differential equation of the form
dXy = b(Xy)dt + odW,  b(X;) = —kX; — X}

with £ > 0 and $ > 0. Show that x = 0 is a stable fixed point. Find the minimum action path
(instanton) for the exit of from x = 0 in the limit ¢ — co.

Problem 2

Consider two stocks S7 and S5 whose evolution is given by geometric Brownian motion with volatil-
ities o1 and o9 and drifts p1 and ps. Assume that the respective Brownian motions are correlated
with a correlation coefficient p. Assume that there are no interest rates.

1. Use the Girsanov theorem to construct a risk-free measure Q. Write S; and S using the
corresponding Brownian motions W; and Ws.

2. Consider a claim X that pays $100 if at maturity T we have S; > S. Develop a pricing
formula for such a claim. You can leave your answer as an integral.

Problem 3
Consider the following short rate model:

dry = odWy + (0 — ary)dt
with constants «, 8, and o.

1. Assume that at ¢ = 0 we have the initial value r¢. Find mean and variance of r;.

2. Find the corresponding o(¢,T") in the HJM framework.



