DEPARTMENT OF MATHEMATICS, UNIVERSITY OF UTAH
Introduction to Mathematical Finance
MATH 5760/6890 — Section 001 — Fall 2024
Homework 10
Continuous-time models

Due: Friday, Nov 15, 2024

Submit your homework assignment on Canvas via Gradescope.

1.) Let X ~ N(u,0?) for some u € R, 0 > 0. Define Y := eX, which is a lognormal random
variable. Show that

EY = exp(u + 0%/2).

2.) Given (u,02,T,n), suppose that (p,,un,d,) are set according to the real-world CRR
equations. The inter-period log-return for time ¢; is given by,

I log u,, with probability p,
771 logd,, with probability 1 — p,

Show that the standardization of Lj, i.e., the random variable,

7o L; —EL;
1= Nark;
has distribution,
- i7 with probability pj
L‘ _ pn(l—Pn)
J _7%7 with probability 1 — p,
pn(lfpn)

(The goal here is to realize that the outcome values of Ej and its corresponding proba-
bilities converge for large n, so that it’s plausible that Lindeberg’s condition holds.)
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