
Why Math
Introduction to Math Finance and Courses

Shang-Yuan Shiu

Department of Mathematics
National Central University

at Interdisciplinary Program of Science

September 18, 2018



Where to work

You can be a

Actuary;

Data Analyst;

Statistician;

Mathematician.

You can work at

Hedge fund company: Renaissance Technologies (Top 3,
US$84 billion on 2018);

Bank;

Pharmaceutical industry;

Science Park.
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Brownian Motion

In 1827, botanist Robert Brown observed the movement of
pollen immersed in water.

Albert Einstein published a paper in 1905 that explained in
precise detail how the motion that Brown had observed
was a result of the pollen being moved by individual water
molecules.

Figure: Brownian Motion
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Brownian Motion B(t)

Brownian Motion

:

B(0) = 0

B(t)−B(s) is independent of the past.

B(t)−B(s) has Normal distribution with mean zero and
variance t− s.

B(t) is continuous in t.

Integral:

Riemann Integral
∫ t
0 f(s)ds;

Riemann-Stieltjes Integral
∫ t
0 f(s)dg(s):

Stochastic Integral
∫ t
0 f(s)dB(s).
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Black–Scholes Equation

∂V

∂t
+

1

2
σ2S2∂

2V

∂S2
+ rS

∂V

∂S
− rV = 0

dSt = µStdt+ σStdBt

S: the price of the stock;

V(S,t): the price of a derivative as a function of time and
stock price;

r: the annualized risk-free interest rate, continuously
compounded;

σ: the standard deviation of the stock’s returns;

t: a time in years.
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