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Course Introduction 

This course is designed to introduce students fundamental principles of modern finance 
theories. The main topics include (i) a brief introduction of financial derivatives, (ii) the 
arbitrage theorem, (iii) deterministic and stochastic calculus, (iv) essential probability 
tools for financial derivatives, (v) concepts of martingales, and (vi) stochastic 
differential equations. Although the focus of the course is on theories, we will various 
examples from the real world to demonstrate the usage of theories. After this course, 
students will understand the foundation of the asset pricing theories and how they relate 
to the real world events. Moreover, the tools introduced in the courses are useful not 
only for financial derivatives but also for Macroeconomics. 
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General Information

Instructor: Chun-Hung Kuo
Office: Room 114
E-mail: chkuo@iuj.ac.jp
Class Time: TBA
Classroom: TBA
Office Hours: By appointment

Course Descriptions and Objectives

This course is designed to introduce students fundamental principles of modern finance theories.
The main topics include (i) a brief introduction of financial derivatives, (ii) the arbitrage theorem,
(iii) deterministic and stochastic calculus, (iv) essential probability tools for financial derivatives,
(v) concepts of martingales, and (vi) stochastic differential equations. Although the focus of the
course is on theories, we will provide various examples from the real world to demonstrate the
usage of theories. After this course, students will understand the foundation of the asset pricing
theories and how they relate to the real world events. Moreover, the tools introduced in the
courses are useful not only for financial derivatives but also for Macroeconomics.

Prerequisites

Students should be somehow familiar with basic statistical concepts related to random vari-
ables. An elementary knowledge on Calculus is also helpful, as student will encounter a lot of
mathematical derivations based on Calculus.

Course Materials

Required Textbook

• Salih N. Neftci, An Introduction to the Mathematics of Financial Derivatives, 2nd Edition,
Academic Press (ISBN-10: 0125153929)

Supplementary textbook

• Hull, Futures, options and Other Derivatives, 8th Edition, Prentice Hall (ISBN-10: 0132777428)

1



Course Outline

• A Brief Introduction of Financial Derivatives

• A Primer on Arbitrage Theorem

• Calculus for Deterministic and Stochastic Environments

• Pricing Derivatives

• Tools in Probability Theory

• Concept of Martingale

• Wiener Process and Rare Events in Financial Markets

• Ito’s Lemma

Problem Sets

There will be 3-5 problem sets in this course. The purpose of these problem sets is to help
you understand the materials in class. The exams of the course are highly correlated with the
problems sets. If you have a good understanding of the problem sets, you will have a higher
chance to obtain a good grade. Each student has to hand in solution set in class on the due
date. I will not accept any late solution sets.

Assessments and Exams

There will be two exams, which is a midterm and a final. The final exam is comprehensive.
Your grades will be the weighting average of problem sets and the two exams. The following
table summarizes the weights.

Problem Sets 20%
Midterm Exam 40%
Final Exam 40%

I will not give a make-up exam for the midterm. If you miss the midterm, the weight of the
midterm will simply move to the final. However, you can have a make-up exam for the final,
given that you are able to obtain an excuse letter from the program director. Notice that the
make-up exam might be harder than the original one. The exams are closed book, but you will
be allowed to bring a A4-sized note (one-sided) to the exams.
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