Continuous Time Finance: Midterm 1.
2022-02-23

e This is a closed book test. You may not use phones, calculators, or other electronic devices.
e You may not give or receive assistance.

You have 50 minutes. The exam has a total of 4 questions and 40 points.

o The questions are roughly ordered by difficulty. Good luck.

In this exam W always denotes a standard Brownian motion, and the filtration {F; |t > 0} is the Brownian filtration.
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If 0 < s < t, find E(W2W2). Express your answer in terms of s and ¢ without using expectations or integrals.
(You may use the fact that if X ~ N(0,0?), then E(X?*™) = (%2)m(2m)!/m!)

n—1

Find \|1191|\m0E E (Wi — W, [>/% where P = {0 =ty < t; < --- < t, = T} is a partition of [0,T], and
—
k=0

IIP] = maxng(_tkH — tx) is the mesh size. (Note this is something we did both in class and on the homework.
Please provide a complete proof here, without simply quoting the homework/class notes.)

Let Y be a normally distributed random variable with mean 0 and variance o2. Let K > 0 and X be a non-negative
random variable that is independent of Y. Compute E((XeY — K)* | X). Express your final answer in terms of
0, X and the cumulative distribution function of the standard normal without involving expectations or integrals.

¢ 2
Given 0 < s < t, find E, [( / 2 W, dWT) ] . Express your answer in terms of s, ¢ without involving expectations
0

or conditional expectations. (Having an unsimplified Riemann and/or It6 integral in your answer is OK, as long
as it doesn’t involve expectations or conditional expectations.)



