CEE 419: Spring 2024

CEE 419: Transportation Economics

Class Hours: M/W 1:30-2:50 Classroom: 2312 NCEL
Professor: Lewis Lehe E-mail: 1ehe@illinois.edu
Office: 1203 Newmark Office Hours: M/W 3:00-4PM
TA: Ayush Pandey E-mail: ayushp3@illinois.edu
Office: B156 Office Hours: F 10:30-11:30 AM and by appointment

1 Course Description

This course uses analytical and numerical models of decision-making to analyze phenomena such
as traffic congestion, apply concepts and techniques from economics, and to improve the ways
we provide and regulate transportation. Engineers will gain from learning to think rigorously
about the fact that the humans in the systems they design make their own choices. You should
come out of the course with normative ideas for public policy and positive ideas about how to
explain complex patterns (e.g., urban density gradients) in terms of fundamental models.

You will write Python code for optimization, simulation, visualization and choice modelling.
Programming and mathematical derivation using calculus are important aspects of the course.
We will learn to write readable code using best practices (e.g., using classes for namespacing,
functional programming) and popular libraries such as NumPy, SciPy, Matplotlib and statsmod-
els. Everyone will come out of the course a more practical programmer.

If you have no experience with economics, do not be alarmed. It is more important to be
skilled with math and eager to practice programming than to know economics already. The
course builds from the ground up from optimization methods with wide currency throughout
engineering. Also, the course does not consider some aspects of economics, such as social welfare
and game theory, which require more preparation.

2 Course Objectives

There are five overall course objectives:

Formulating decisions as constrained optimization problems
Considering that individuals act independently
Identifying factors that distinguish transportation economics from other sub-fields

Using economics terms to formulate rules and identify similar cases

AN

Writing Python code consistent with best practices

3 Prerequisites

— CEE 310 or equivalent or permission of instructor
— Python experience
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Knowledge of Calculus

4 Materials

A Canvas page will host course materials.
There is no textbook, but pdfs of readings will be posted frequently on Canvas.

The instructor will write derivations and solutions by hand, and do live-coding in class. It
is important to take notes during lecture and follow along.

5 Course outline

The course is organized approximately as follows. The schedule may change.

01/17

01/19

01/29

02/05

02/19

03/04
03/06

03/9
03/18

04/15

04/11

Introduction
— Class policies
— Programming tools
— Terminology
Individual choice
— Utility functions, indirect utility, discrete choice.
— Applications: travel passes
Agency choice
— Contrained optimization
— Applications: fare-setting, peak-load pricing
Traffic equilibrium
— Problems with feedback among the choices of uncoordinated decision-makers.
— Applications: congestion, queues, tolls
Shared transit equilibrium
— Application of equilibrium concepts to transit
— Applications: buses, taxis, transit congestion
Mid-term review
Mid-term exam
Spring Break
Stability and multiple equilibria
— Calculating the Jacobians and its eigenvalues, eigenvectors
— Phase plots
— Multiple equilibria
Monocentric city model
— Equilibrium models of city layout
— The developer’s problem
— Land-use regulations
Topical issues
— Externalities (accidents, pollution, etc.)
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— History of transit
— The construction cost explosion

04/29 Project presentations

05/01 Exam review

?? Final exam

There are also one or two optional lectures in the evening about using latex, a language for
typesetting scientific documents.

6 Assessments

6.1

Weights

The weights for the material are as follows:

6.2

assignment \ weight

midterm 15%
homeworks | 35%
final exam 25%
project 15%

participation | 10%

Homework

There are eight homework assignments, which involve both algebraic derivations and pro-
gramming.
Homework will be handed in online on Gradescope.

Prepare your homework in a professional manner and show all steps. Sloppy homework
will be returned.

Late assignments will lose 30% of the grade per day.

Coding problems must be done in Jupyter notebook. They should be well-documented and
written using the same libraries and techniques used in class.

Students may consult with each other about homework assignments. However, each stu-
dent is responsible for preparing their own homework and displaying their understanding
of the principles behind the homework solution.

Exams

There will be a mid-term and a final.
Exams are administered via Zoom proctoring.
The exam format inolves filling out a pre-prepared Jupyter notebook.

Exams are not open-book, but students may bring a page of their own notes to the exam
and certain handouts.
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6.4 Participation

This is a course about humans, organizations and cities, so there is a lot to talk about. You are
expected to participate in class discussion and attend every lecture unless you have an excuse.
Participation points can also be earned by writing particularly clear and well-documented code
for your homework and tests assignments.

6.5 Project

The course is all about solving problems. So as a project, you need to come up with three
problems. You may work in teams of two. You will present your problems to the class during
the last two weeks of the course, and they will be peer-graded according to a rubric. During the
presentation, you will work through one or more ways to solve the problem by live-coding or
deriving the answer by hand, and will show how the solution illustrates core concepts.

Your problems should be creative and challenging, but most importantly they should demon-
strate your command of the concepts and technical skills we have practiced in the class. The
quality of the problems—both in how they are posed and in the subject matter comprehension
required to solve them—should be sufficiently high that they could be assigned.

You will begin working on your problem sets about halfway through the course. You are
required to meet with the instructor during office hours at least once to receive feedback on your
ideas.

7 Absence Policy

Attendance: If you know that you will be absent from class for religious or other reasons that
can be known in advance, please the instructor know. Remember that attendance/participation
is fully 10% of your grade, and unexcused/unexplained absences will be noted accordingly.
Exams: The exam schedule is set. Clear your schedules now. There will be no make-up
examinations unless you can provide proper documentation that your absence is due to a) a
genuine family emergency, b) illness or injury, or c) travel for university-related (!) obligations.

8 Academic Integrity

The University of Illinois at Urbana-Champaign Student Code should also be considered as a part
of this syllabus. Students should pay particular attention to Article 1, Part 4: Academic Integrity.
Read the Code at the following URL: http://studentcode.illinois.edu/. Academic dishonesty
may result in a failing grade. Every student is expected to review and abide by the Academic
Integrity Policy: http://studentcode.illinois.edu/articlel _part4_1-401.html. Ignorance is
not an excuse for any academic dishonesty. It is your responsibility to read this policy to avoid
any misunderstanding. Do not hesitate to ask the instructor(s) if you are ever in doubt about
what constitutes plagiarism, cheating, or any other breach of academic integrity.


http://studentcode.illinois.edu/
http://studentcode.illinois.edu/article1_part4_1-401.html
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9 Community of Care

As members of the Illinois community, we each have a responsibility to express care and concern
for one another. If you come across a classmate whose behavior concerns you, whether in regards
to their well-being or yours, we encourage you to refer this behavior to the Student Assistance
Center (217-333-0050 or http://odos.illinois.edu/community-of-care/referral/). Based on
your report, the staff in the Student Assistance Center reaches out to students to make sure
they have the support they need to be healthy and safe.Further, we understand the impact that
struggles with mental health can have on your experience at Illinois. Significant stress, strained
relationships, anxiety, excessive worry, alcohol/drug problems, a loss of motivation, or problems
with eating and/or sleeping can all interfere with optimal academic performance. We encourage
all students to reach out to talk with someone, and we want to make sure you are aware that
you can access mental health support at McKinley Health Center (https://mckinley.illinois.
edu/). Or the Counseling Center (https://counselingcenter.illinois.edu/). For urgent mat-
ters during business hours, no appointment is needed to contact the Counseling Center. For
mental health emergencies, you can call 911.

10 Mental Health

Significant stress, mood changes, excessive worry, substance/alcohol misuse or interferences in
eating or sleep can have an impact on academic performance, social development, and emotional
wellbeing. The University of Illinois offers a variety of confidential services including individual
and group counseling, crisis intervention, psychiatric services, and specialized screenings which
are covered through the Student Health Fee. If you or someone you know experiences any of the
above mental health concerns, it is strongly encouraged to contact or visit any of the University’s
resources provided below. Getting help is a smart and courageous thing to do for yourself and
for those who care about you.

— Counseling Center (217) 333-3704

— McKinley Health Center (217) 333-2700

— National Suicide Prevention Lifeline (800) 273-8255

— Rosecrance Crisis Line (217) 359-4141 (available 24/7, 365 days a year)
— If you are in immediate danger, call 911.

11 Religious Observances

Students should complete theR equest for Accommodation for Religious Observances form should
any instructors require an absence letter in order to manage the absence. In order to best facili-
tate planning and communication between students and faculty, we request that students make
requests for absence letters as early as possible in the semester in which the request applies.

12 Sexual Misconduct Reporting Obligation

The University of Illinois is committed to combating sexual misconduct. Faculty and staff mem-
bers are required to report any instances of sexual misconduct to the University’s Title IX and


http://odos.illinois.edu/community-of-care/referral/
https://mckinley.illinois.edu/
https://mckinley.illinois.edu/
https://counselingcenter.illinois.edu/
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Disability Office. In turn, an individual with the Title IX and Disability Office will provide in-
formation about rights and options, including accommodations, support services, the campus
disciplinary process, and law enforcement options.A list of the designated University employees
who, as counselors, confidential advisors, and medical professionals, do not have this report-
ing responsibility and can maintain confidentiality, can be found here: wecare.illinois.edu/
resources/students/#confidential. Other information about resources and reporting is avail-
able here: wecare.illinois.edu.

13 Students with Disabilities

To obtain disability-related academic adjustments and/or auxiliary aids, students with disabil-
ities must contact the course instructor and the as soon as possible. To ensure that disability-
related concerns are properly addressed from the beginning, students with disabilities who re-
quire assistance to participate in this class should contact Disability Resources and Educational
Services (DRES) and see the instructor as soon as possible. If you need accommodations for
any sort of disability, please speak to me after class, or make an appointment to see me or see
me during my office hours. DRES provides students with academic accommodations, access,
and support services. To contact DRES you may visit 1207 S. Oak St., Champaign, call 333-4603
(V/TDD), or e-mail disability@illinois.edu. http://www.disability.illinois.edu/.

14 Disruptive Behavior

Behavior that persistently or grossly interferes with classroom activities is considered disruptive
behavior and may be subject to disciplinary action. Such behavior inhibits other students’ ability
to learn and an instructor’s ability to teach. A student responsible for disruptive behavior may
be required to leave class pending discussion and resolution of the problem and may be reported
to the Office for Student Conflict Resolution (https://conflictresolution.illinois.edu; 333-
3680) for disciplinary action.

15 Emergency Response Recommendations

Emergency response recommendations can be found at the following website: http://police.
illinois.edu/emergency-preparedness/. I encourage you to review this website and the cam-
pus building floor plans website within the first 10 days of class. http://police.illinois.edu/
emergency-preparedness/building-emergency-action-plans/.


wecare.illinois.edu/resources/students/#confidential
wecare.illinois.edu/resources/students/#confidential
wecare.illinois.edu
http://www.disability.illinois.edu/
https://conflictresolution.illinois.edu
http://police.illinois.edu/emergency-preparedness/
http://police.illinois.edu/emergency-preparedness/
http://police.illinois.edu/emergency-preparedness/building-emergency-action-plans/
http://police.illinois.edu/emergency-preparedness/building-emergency-action-plans/
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