
FE630

Portfolio Theory and Applications

Syllabus

1 Course Goals

This course is an introduction to quantitative portfolio theory, practice, optimization, and
management. It addresses investor choice, market opportunities, and optimal portfolio selec-
tion. It examines security covariance and return models, performance analysis, and return
attribution. The course will also include a computational component in which students will
construct optimal portfolios, track their behavior, and analyze their performance.

2 Prerequisites

FE610. Stochastic Calculus for Financial Engineering.
FE620. Pricing and Hedging.
FE621. Quantitative Methods in Finance (pre- or co-requisite).
Students should have some very basic familiarity with matlab and R. These languages will
be used extensively in the course.

3 Pedagogy

The course will use lectures, programming assignments, in-class quizzes, and exams.

4 Books

No textbooks are required for this course. The lectures will be supplemented with extensive
handouts. However, students may find the following books useful:

• Jack Clark Francis and Dongcheol Kim, Modern Portfolio Theory: Foundation, Anal-
ysis, and New Developments, Wiley 2013 (ISBN: 978-1-118-37052-0).



• Elton, Gruber, Brown, and Goetzman (EGBG), Modern Portfolio Theory and Invest-
ment Analysis, 8e, Wiley 2010 (ISBN: 0470388323). (Older editions are also OK).

• Grinold and Kahn, Active Portfolio Management, 2e, McGraw Hill, 1999. ISBN:
0070248826.

These books are on reserve in the library.
During class, the instructor will suggest books, free online courses, and other material

that can assist those students who feel that they may need extra help with matlab and R.
However, note that this is not a course in computer programming; it is a course that uses
computer programming to solve portfolio management problems.

5 Assessment

Grades will be based on a combination of quizzes, homework, exams, and attendance.

1. Quizzes. There will be four 30-minute in-class moodle multiple choice quizzes.

2. Exams. There will be a 3-hour in-class mid-term exam, and a 3-hour final exam.

3. Homework. There will be two homework assignments in which students will write
programs for portfolio management in both matlab and R.

4. Attendance. Attendance is mandatory. If there are n ≈ 14 classes, then attendance at
each will count (10/n)% towards the final grade. For WebCampus students, attendance
is taken automatically when you view the class Wimba session.

The quizzes are designed to keep students up-to-date with the material, and to pin-
point any comprehension difficulties before they become major problems. The exams are
designed to test students’ understanding of portfolio theory. The homework is designed to
test students’ ability to put portfolio theory into practice.

Weights.
In computing the course grade, each activity will typically be assigned a weight as follows:

Quizzes approximately 10%
Homework approximately 30%
Mid-term Exam approximately 20%
Final Exam approximately 30%
Attendance approximately 10%
Total 100%
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6 Topics to be Covered

Subject Topics
One-Period Utility Analysis. Orientation. Basic ideas of investor preferences. Indifference

curves. Von Neumann and Morgenstern expected utility hy-
pothesis. Utility of wealth. Basic assumptions about utility.
Certainty-equivalent wealth. Absolute and Relative Risk Aver-
sion. Utility functions, and benefits of quadratic utility func-
tions.

Computational Tools. Review of linear algebra, matrix algebra, and introduction to
matrix calculus. Review of matlab and R for matrix methods.

The Opportunity Set. What the market makes available to the investor. Expressions
for expected return and risk. Portfolio weights. Combine se-
curities together to the limit of our budget to create certain
attainable regions of risk-return space. Risk reduction. Diver-
sifiable and non-diversifiable risk. The Markowitz bullet.

Efficient Frontiers. Selling short: motivation, mechanics, benefits, risks. Efficient
frontier with short sales allowed. Efficient frontier with a risk-
less security. Separation theorems. Lending and borrowing at
different rates. Calculating the efficient frontier. Numerical
examples.

Security Return Models. Correlation structure of security returns. Covariance models.
Single index models. Estimating single-index model parame-
ters. Accuracy of estimates based on historical data. Multi-
Index Models.

Efficient Frontier. The constant correlation model. Using the Elton-Gruber-
Padberg algorithm. Using Sharpe’s method.

Inequality Constraints. Kuhn-Tucker conditions.
CAPM and APT. Equilibrium models. Underlying Assumptions. Intuition.

Price of risk. Price of time. The security market line. Deriva-
tion of the CAPM.

Active Portfolios. Active and excess return. Active weights. Information ratio.
Information coefficient. The fundamental law of active man-
agement. Gambling examples. Additivity of IRs. Jorion’s
Method.

Bond Portfolios. Active and Passive Bond portfolio management. Exact match-
ing of liabilities and incoming cash flows. Sensitivity to interest
rate risk. Duration. Portfolio construction to mitigate interest
rate risk sensitivity.

Analysis. Performance Measurement and Attribution
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