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Introduction to mathematical finance

Instructor Affiliation Graduation (Ph.d.)

. Université de Bretagne Occidentale (Brest) Georg-August Universitdt Gottingen
Brice Franke

Departement de Mathematiques (LR #2431 7))
Course Course Student Size
Type Credit (Maximum)
Lecture
+ 1 25
Recitation
Student Background

College of Science - Institute of Technology ~ College of Electrical Engineering and Computer Science »

Faculty of Management ~ College of Social Science

Difficulty
[ ] Challenging [ ]Moderately Difficult [l Medium [ ]Entry Level ( Basic)

Format of The Course

Lecture 50% > Implementation 50%

Remark : For each day of the course, the first half will be dedicated to lectures, followed by recitation to
enhance understanding of the material.

Grading Policy

In class exam 85%: The last class 16:30- 17:40 Written tests

Participation 15%

Code of Conduct for The Course

None
Course Description

We present some basic ideas underlying pricing of options which are financial contracts giving the right
to buy or to sell a specific number of stocks or goods at a future time for a fixed price. The present value of
the contract depends on interest rates and the future price development of the underlying asset (stock, goods,
etc.), which is random. For this one needs therefore to develop specific tools from probability theory to find
fair prices which can be agreed upon by both sides (the seller and the buyer). We aim to present the basic
ideas and models leading to the computation of the prices for those financial instruments.

Keywords : Option pricing, financial modelling, Black&Scholes formula
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Timetable and Syllabus

Period Timetable | Syllabus

7/15(MON) | 14:00-17:40 | Options and present value analysis

7/16(TUE) | 14:00-17:40 | Some basic probability theory

7/17(WED) | 14:00-17:40 | Pricing contracts via arbitrage

7/18(THU) | 14:00-17:40 | Black-Scholes formula and expected utility

7/19(FRI) | 14:00-17:40 | Exotic options and exotic models

Goal of the Course

1. Knowledge of different option types

2. Understanding of some elementary mathematical models used in option pricing (binomial model,
geometric Brownian motion)

3. Understanding of the important financial ideas used in option pricing (present value analysis, no arbitrage
assumption, perfect market assumption)

4. Computation of option prices with the formula of Black and Scholes

5. Computation of option prices through Monte-Carlo simulations
The Importance, Cross-Over Disciplinary and Contemporary of The Curriculum

Mathematical finance is a field of applied mathematics concerned with the mathematical modelling of
financial markets, which takes observed market prices as input and attempts to compute a theoretical value
of derivatives. The fundamental theorem of arbitrage-free pricing is one of the key theorems in
mathematical finance, while the Black—Scholes equation and formula are amongst the key results. Those
are all covered in this modular course. It is an interdisciplinary subject with its original problem coming
from financial markets, mathematical models (basically stochastic ones) for describing the random
fluctuation in stock/commodity prices, and computers being the main tools for computing and
implementing the techniques. In all business majors, only minimal mathematics is required, but
mathematical finance happens to be heavily quantitative. As such, it is very suitable for scientists and
engineers to apply their strengths to business studies, while a great improvement for business majors to
handle complicated fluctuations with more in-depth quantitative tools.

Remarks
Reference :

An elementary introduction to mathematical finance (Sheldon M. Ross)

AFARE FIR LR F TS 2T F Y L e 3 e Bk RSRREF R R IRE R R A R
EREA G FRRYED  RAUBP AT MFETT BHRFTAELER O bR -

= Eol SE A

LR SR




National Cheng Kung University

Modular Course 2024 Summer Program
Al BIRES [+ 8]

20% FH T A FIR (R AN R L R)E T RGP B R LA e AR R N TR T
T RE2Zm S GARPE S

3PS IR R AL T o A AR RUEENER  FRGARE 1 X o R AR RB BT R A
B o~ pafs

{ e FARRLT 3% 0 blde D DEMO sxi2 £33 ~ g5 2 ~ (FEB R o




