
Fall 2008

22S:273 Advanced Topics in Actuarial Science
- Stochastic Analysis for Insurance and Finance

Instructor: Dr. Qihe Tang

� O¢ ce: 360 SH; Phone: (319) 335-0730; E-mail: qihe-tang@uiowa.edu

� Course Schedule: 10:50 A �12:10 P, Tuesday and Thursday, room 103 SH

� O¢ ce Hours: 9:30 A �10:30 A, Monday, Tuesday, and Thursday, or by appointment

� ICON Website: http://icon.uiowa.edu

� DEO: Professor Luke Tierney; 241 SH; E-mail: luke-tierney@uiowa.edu; Phone:
(319) 335-0712

Main References

� Klebaner, Fima C. Introduction to Stochastic Calculus with Applications. Second
Edition. Imperial College Press, London, 2005.

� Shreve, Steven E. Stochastic Calculus for Finance. I. The Binomial Asset Pricing
Model. Springer-Verlag, New York, 2004.

� Shreve, Steven E. Stochastic Calculus for Finance. II. Continuous-time Models.
Springer-Verlag, New York, 2004.

� Cont, Rama; Tankov, Peter Financial Modelling with Jump Processes. Chapman
& Hall/CRC, Boca Raton, FL, 2004.

� Karatzas, Ioannis; Shreve, Steven E. Brownian Motion and Stochastic Calculus.
Second edition. Springer-Verlag, New York, 1991.

� Lin, X. Sheldon Introductory Stochastic Analysis for Finance and Insurance. Wiley-
Interscience [John Wiley & Sons], 2006.

� A list of papers selected from the recent literature of actuarial science and mathe-
matical �nance.

Course Description
For a very long period people working in actuarial science have only considered in-

surance portfolios without introducing economic factors. That is very unrealistic because
every insurer makes investments. Therefore, we should also consider investment portfo-
lios. This leads to a stochastic economic environment in which the wealth of the insurer
is described as a rather complicated stochastic process. This more realistic asset-liability
model builds a platform both for actuarial science and for mathematical �nance.
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Nowadays, using �nancial methodologies to deal with problems in insurance has be-
come the mainstream of actuarial research. To keep up with this new trend, we shall
systematically study stochastic analysis, which forms the base of mathematical �nance.
Intended topics include:
- Brownian Motion Calculus
- Stochastic Di¤erential Equations
- Di¤usion Processes
- Martingale
- Jump Processes
- Change of Probability Measure
My lecture will be based on the monographs listed above, with di¢ culty comparable to

Klebaner (2005, Introduction to Stochastic Calculus with Applications) and Shreve (2004,
Stochastic Calculus for Finance: Continuous-time Models). An important feature of this
course is that, while studying the intended topics, we shall pursue potential applications
to the above-mentioned interdisciplinary area of insurance and �nance.
The course is suitable for graduate students with a good background in probability

and statistics, particularly for those who desire to apply �nancial methodologies to do
actuarial research.

Evaluation System

� There will be three homework assignments, counting for 70% of the �nal score.

� At the end of October, I shall release a list of papers selected from the recent
literature. Each student will be asked to pick up one from the list, to study it and
make a twenty-minute presentation on it. This �nal project counts for the other
30% of the �nal score.

� Each student has the option to choose an A/B/C/D grade or an S/U grade.

� College of Liberal Arts and Sciences: Policies and Procedures �

Administrative Home of the Course
The administrative home of this course is the College of Liberal Arts and Sciences,

which governs academic matters relating to the course such as the add/drop deadlines, the
second-grade-only option, issues concerning academic fraud or academic probation, and
how credits are applied for various graduation requirements. Di¤erent colleges might have
di¤erent policies. If you have questions about these or other CLAS policies, visit your
academic advisor or 120 Schae¤er Hall and speak with the sta¤. The CLAS Academic
Handbook also contains important CLAS academic policies:
www.clas.uiowa.edu/students/academic_handbook/index.shtml

Academic Fraud
Plagiarism and any other activities that result in a student presenting work that is

not his or her own are academic fraud. Academic fraud is reported to the departmental
DEO and then to the Associate Dean for Academic Programs and Services in the College
of Liberal Arts and Sciences who deals with academic fraud according to these guidelines:
www.clas.uiowa.edu/students/academic_handbook/ix.shtml
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Making a Suggestion or a Complaint
Students have the right to make suggestions or complaints and should �rst visit with

the instructor, then with the course supervisor if appropriate, and next with the depart-
mental DEO. All complaints must be made within six months of the incident.
www.clas.uiowa.edu/students/academic_handbook/ix.shtml#5

Accommodations for Disabilities
A student seeking academic accommodations �rst must register with Student Disabil-

ity Services and then meet with an SDS counselor who determines eligibility for services.
A student approved for accommodations should meet privately with the course instructor
to arrange particular accommodations.
www.uiowa.edu/~sds/

Understanding Sexual Harassment
Sexual harassment subverts the mission of the University and threatens the well-being

of students, faculty, and sta¤. Visit www.sexualharassment.uiowa.edu/ for de�nitions,
assistance, and the full policy.

Reacting Safely to Severe Weather
The University of Iowa Operations Manual section 16.14 outlines appropriate responses

to a tornado (i) or to a similar crisis. If a tornado or other severe weather is indicated
by the UI outdoor warning system, members of the class should seek shelter in rooms
and corridors in the innermost part of a building at the lowest level, staying clear of
windows, corridors with windows, or large free-standing expanses such as auditoriums
and cafeterias. The class will resume, if possible, after the UI outdoor warning system
announces that the severe weather threat has ended.

Student Classroom Behavior
The ability to learn is lessened when students engage in inappropriate classroom be-

havior, distracting others; such behaviors are a violation of the Code of Student Life.
When disruptive activity occurs, a University instructor has the authority to determine
classroom seating patterns and to request that a student exit the classroom, laboratory,
or other area used for instruction immediately for the remainder of the period. One-day
suspensions are reported to appropriate departmental, collegiate, and Student Services
personnel (O¢ ce of the Vice President for Student Services and Dean of Students).

Missed Exam Policy
University policy requires that students be permitted to make up examinations missed

because of illness, mandatory religious obligations, certain University activities, or un-
avoidable circumstances. Excused absence forms are required and are available on the
Registrar web site.
www.registrar.uiowa.edu/forms/absence.pdf

Final Examinations
An undergraduate student who has two �nal examinations scheduled for the same

period or more than three examinations scheduled for the same day may �le a request for
a change of schedule before the published deadline at the Registrar�s Service Center, 17
Calvin Hall, 8-4 M-F, (384-4300).
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