
MATH 424, Sec. 0101: Introduction to the Mathematics of Finance
Department of Mathematics, UMCP Fall 2022
Homework 3 Posted: Saturday 10/01/22

Due: Thursday, 10/13/22

Answer all questions. Make sure that you explain all your steps and justify your answers. Each
problem is worth of 10 points. The textbook is S. M. Ross An Elementary Introduction to Mathe-
matical Finance, 3rd Edition. Maximum number of points: 70

14. Do Exercise 4.7 of textbook.

15. Do Exercise 4.13 of textbook.

16. Do Exercise 4.16 of textbook.

17. Do Exercise 4.31 of textbook.

18. Do Exercise 4.32 of textbook.

19. Suppose that the interest in an account is compounded continuously with a rate r(s), which is
changing with the time s (s ≥ 0). Assume that r(0) = r0 > 0, a given fixed number.

(a)[5pts] Find the limit of the yield curve r̄(t) as t approaches 0 from above (from positive
values), i.e., find r̄(0+).

(b)[5pts] Suppose that r̄(t) is a Brownian motion with drift parameter µ and variance parameter
σ2. Find the probability P (R < r̄(t) < 1) where R is a fixed number (0 < R < 1).
Note: In part (b): You may use the result of (a). Provide an answer in terms of distribution
Φ(z) for appropriate value(s) of z. Note that Φ(z) = P (Z < z); Z is the standard normal RV.

20. A computer program simulates the procedure of borrowing an amount L at present time, t = 0,
with interest rate R per time T equal to n periods compounded periodically (with the period
taken to be equal to 1). In the computer program, the interest rate R is a random variable.
This means that for every execution of the program, the value of R is randomly chosen.

Specifically, let us assume that R is a lognormal random variable with parameters µ and σ2

where µ and σ2 denote the mean and variance of the corresponding normal random variable,
respectively. Find the probability that in a randomly chosen outcome of this computer program
the total amount to be returned at time T = n, after n periods, will exceed αL where α is a given
number (α > 1). Note: Your final answer should involve the standard normal distribution Φ(z)
and some or all of the parameters µ, σ, n and α.


