
MATH 5636: Stochastic Calculus for Finance II

Course Outline

Spring 2026

Instructor: Dr. Kenneth Ng
E-mail: ng.499@osu.edu
Office: Room 440, Mathematics Tower (MW 440)
Class Hours and Location: 4:10 - 5:05 pm, Mon, Wed, Fri; Journalism Bldg 353
Office Hours: Monday and Friday, 2:00 - 3:00 pm, or by appointment

Course Description

This course is a continuation of MATH 5635: Stochastic Calculus for Finance I. Building
on Itô calculus and Girsanov’s theorem, it covers advanced topics in financial mathematics,
including the fundamental theorems of asset pricing, pricing of exotic options, interest rate
models, and the connection between stochastic calculus and partial differential equations
(PDEs). If time permits, the course will also introduce elements of stochastic control.

Course Materials

• The class notes available on Canvas would be the main source of course materials.

• Reference books:

1. Stochastic Calculus for Finance II: Continuous-Time Models by Steven Shreve.

2. Stochastic Differential Equations: An Introduction with Applications by Bernt
Øksendal.

3. Brownian Motion and Stochastic Calculus by Ioannis Karatzas and Steven Shreve.

Prerequisites

A grade of C- or above in 5635; and enrollment in Math major or Actuarial Science major,
or Grad standing; or permission of department.

1

mailto:ng.499@osu.edu


MATH 5636 Stochastic Calculus for Finance II

Grading and Assessments

• Grade composition:

1. Homework: 20% of the final grade. About 2-3 homework assignments throughout
the semester.

2. Individual Project: 50% of the final grade.

– Project proposal (submission): 10%
– Interim oral report (office hour discussions): 10%
– Final report (submission): 30%

3. Final oral exam: 30% of the final grade.

• Grades of this course will be assigned mainly based on the OSU Standard Grade
Scheme. Mild adjustment could be made based on difficulties of the exam papers. For
students’ reference, the OSU Standard Grade Scheme is given below:

Grade Score
A 93%
A- 90%
B+ 87%
B 83%
B- 80%
C+ 77%
C 73%
C- 70%
D+ 67%
D 60%
E Below 60%

Course Policies

Homework Submission Policies

Please submit your assignment as a single PDF file to Canvas. The due dates of homework
will be specified on Canvas, which will usually be two weeks after the homework was posted.

Late assignments will be accepted for no penalty if a valid excuse is communicated to
the instructor before the deadline. Assignments will be accepted with a 10%/30%/50%
deduction within 1/2/3 days after the deadline. After this any assignments handed will be
given 0.

Academic Integrity and Honesty
Academic integrity is essential to maintaining an environment that fosters excellence in teaching, research,
and other educational and scholarly activities. Thus, The Ohio State University and the Committee on
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Academic Misconduct (COAM) expect that all students have read and understand the University’s Code of
Student Conduct, and that all students will complete all academic and scholarly assignments with fairness
and honesty. Students must recognize that failure to follow the rules and guidelines established in the
University’s Code of Student Conduct and this syllabus may constitute Academic Misconduct.

The Ohio State University’s Code of Student Conduct (Section 3335-23-04) defines academic misconduct
as: Any activity that tends to compromise the academic integrity of the University or subvert the educational
process. Examples of academic misconduct include (but are not limited to) plagiarism, collusion (unautho-
rized collaboration), copying the work of another student, and possession of unauthorized materials during
an examination. Ignorance of the University’s Code of Student Conduct is never considered an excuse for
academic misconduct, so please review the Code of Student Conduct and, specifically, the sections dealing
with academic misconduct.

If an instructor suspects that a student has committed academic misconduct in this course, the instructor
is obligated by University Rules to report those suspicions to the Committee on Academic Misconduct.
If COAM determines that a student violated the University’s Code of Student Conduct (i.e., committed
academic misconduct), the sanctions for the misconduct could include a failing grade in the course and
suspension or dismissal from the University.

If students have questions about the above policy or what constitutes academic misconduct in this course,
they should contact the instructor.

Artificial Intelligence and Academic Integrity
There has been a significant increase in the popularity and availability of a variety of generative artificial
intelligence (AI) tools, including ChatGPT, Sudowrite, and others. These tools will help shape the future of
work, research and technology, but when used in the wrong way, they can stand in conflict with academic
integrity at Ohio State.

All students have important obligations under the Code of Student Conduct to complete all academic
and scholarly activities with fairness and honesty. Our professional students also have the responsibility to
uphold the professional and ethical standards found in their respective academic honor codes. Specifically,
students are not to use unauthorized assistance in the laboratory, on field work, in scholarship, or on a course
assignment unless such assistance has been authorized specifically by the course instructor. In addition,
students are not to submit their work without acknowledging any word-for-word use and/or paraphrasing of
writing, ideas or other work that is not your own. These requirements apply to all students undergraduate,
graduate, and professional.

To maintain a culture of integrity and respect, these generative AI tools should not be used in the
completion of course assignments unless an instructor for a given course specifically authorizes their use.
Some instructors may approve of using generative AI tools in the academic setting for specific goals. However,
these tools should be used only with the explicit and clear permission of each individual instructor, and then
only in the ways allowed by the instructor.

Accommodations for Disabilities
The university strives to maintain a healthy and accessible environment to support student learning in and
out of the classroom. If you anticipate or experience academic barriers based on your disability (including
mental health, chronic, or temporary medical conditions), please let me know immediately so that we can
privately discuss options. To establish reasonable accommodations, I may request that you register with
Student Life Disability Services (SLDS). After registration, make arrangements with me as soon as possible
to discuss your accommodations so that they may be implemented in a timely fashion.

If you are ill and need to miss class, including if you are staying home and away from others while experi-
encing symptoms of a viral infection or fever, please let me know immediately. In cases where illness interacts
with an underlying medical condition, please consult with Student Life Disability Services to request reason-
able accommodations. You can connect with them at slds@osu.edu; 614-292-3307; or https://slds.osu.edu.
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Religious Accommodations
Ohio State has had a longstanding practice of making reasonable academic accommodations for students’
religious beliefs and practices in accordance with applicable law. In 2023, Ohio State updated its practice to
align with new state legislation. Under this new provision, students must be in early communication with
their instructors regarding any known accommodation requests for religious beliefs and practices, providing
notice of specific dates for which they request alternative accommodations within 14 days after the first
instructional day of the course. Instructors in turn shall not question the sincerity of a student’s religious or
spiritual belief system in reviewing such requests and shall keep requests for accommodations confidential.

With sufficient notice, instructors will provide students with reasonable alternative accommodations with
regard to examinations and other academic requirements with respect to students’ sincerely held religious
beliefs and practices by allowing up to three absences each semester for the student to attend or participate in
religious activities. Examples of religious accommodations can include, but are not limited to, rescheduling
an exam, altering the time of a student’s presentation, allowing make-up assignments to substitute for
missed class work, or flexibility in due dates or research responsibilities. If concerns arise about a requested
accommodation, instructors are to consult their tenure initiating unit head for assistance.

A student’s request for time off shall be provided if the student’s sincerely held religious belief or practice
severely affects the student’s ability to take an exam or meet an academic requirement and the student has
notified their instructor, in writing during the first 14 days after the course begins, of the date of each
absence. Although students are required to provide notice within the first 14 days after a course begins,
instructors are strongly encouraged to work with the student to provide a reasonable accommodation if a
request is made outside the notice period. A student may not be penalized for an absence approved under
this policy.

If students have questions or disputes related to academic accommodations, they should contact their
course instructor, and then their department or college office. For questions or to report discrimination or
harassment based on religion, individuals should contact equity@osu.edu

Additional Policies
For more information on university policies, consult https://ugeducation.osu.edu/academics/syllabus-policies-
statements/standard-syllabus-statements

Course Syllabus, Schedule, Final Exam
Depending on the progress of teaching, the course is tentatively designed to consist of 6–7
chapters; see next page.

Oral Exam

1. Date: during the final instruction/exam week.

2. Time: 45 mins.

3. Exam content: Understanding of the conceptual materials covered in the course, com-
prehension of the final project and submitted homework assignments. More details to
be released.
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Chapter Content References
1 Fundamental
Theorem of
Asset Pricing

• Martingale representation the-
orem

• Multidimensional market mod-
els

• The first and second fundamen-
tal theorem of asset pricing

[1] Ch 5

2 Feynman-Kac
Formula

• Markov and martingale proper-
ties of SDEs

• Feynman–Kac formula

• Relationship with risk-neutral
pricing

[1] Ch 6; [2] Ch 7, 8

3 More about Op-
tion Pricing:
Asian Options

• Four types of Asian call options

• Risk-neutral pricing and PDE
approach

• Dimension reduction tech-
niques

[1] Ch 7

4 More about
Brownian motions

• Reflection principle

• Running maximum

• Running maximum of Brown-
ian motion with drift

[1] Ch 3, 7

5 More about Op-
tion Pricing:
Barrier Options

• Knock-out barrier options

• Lookback options

[1] Ch 7

6 Interest Rate
Models

• Hull-White, CIR, and Vasicek
model

• Term structure models

• Pricing of bonds

• Forward measure

[1] Ch 6, 10

7 Introduction to
Stochastic Control

• Merton’s problem

• Dynamic programming princi-
ple

• HJB equation and solution

[2] Ch 11
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Schedule
The following table lists the tentative schedule of the course. Students may expect deviations
from the table according to actual teaching progress.

Week Dates Topics HW/Exam
1 1/12 - 1/16 Fundamental Theorems of Asset Pricing –
2 1/19 - 1/23 Fundamental Theorems of Asset Pricing –
3 1/26 - 1/30 Feynman–Kac –
4 2/2 - 2/6 Feynman–Kac/Asian Options HW1
5 2/9 - 2/13 Asian Options –
6 2/16 - 2/20 Asian Options/More About Brownian Motions –
7 2/23 - 2/27 More About Brownian Motions –
8 3/2 - 3/6 Barrier options –
9 3/9 - 3/13 Barrier options HW2
10 3/16 - 3/20 Spring Break –
11 3/23 - 3/27 Interest Rate Models –
12 3/30 - 4/3 Interest Rate Models –
13 4/6 - 4/10 Interest Rate Models/Stochastic Control HW3
14 4/13 - 4/17 Stochastic Control/Oral Exams Oral Exam
15 4/27 - 5/1 Oral Exams Oral Exam
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