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Math 217 – Voting Theory – Course Policies

Professor: Tommy Ratliff, Science Center 1309, x3968

email: ratliff thomas@wheatoncollege.edu

Home Page: http://tratliff.webspace.wheatoncollege.edu

Office Hours: Posted on webpage
And by appointment (Really!)

Overview
Over the last two centuries, certain questions involving the design of political structures have
arisen that at first glance, appear fairly straightforward to answer. However, they actually
require some deceptively subtle, and sophisticated, mathematical analysis. These questions have
contributed to the development of the academic discipline of Social Choice Theory, which has
attracted attention from a variety of fields including economics, political science, mathematics,
and psychology.

In this course, we will focus on three major questions:

• How can the ideal of “One-Person-One-Vote” be implemented? This leads to the study
of measuring the power of a voter in a voting system, which becomes quite nuanced
when applied to a two-tiered system where voters elect representatives who then vote in
a representative body. We will use these measures of power to study the implications of
the various proposals considered for voting in the Council of Ministers in the European
Union as well as measuring power in the United States Electoral College.

• Every ten years, a census is taken in the United States. How are the seats in the House of
Representatives assigned to the states? This seems very straightforward, but the funda-
mental problem is that you cannot assign a fraction of a seat to any state. In addition to
studying the very thorough and beautiful mathematical analysis of apportionment laid out
by Balinski and Young, we will also examine the interesting, and sometimes entertaining,
politics that have come into play.

• If there are more than two candidates in an election, how does a voter indicate her
preferences, and what method is used to determine the winner? We will approach this
through the very nice geometric framework that Saari has developed to understand why
different voting methods give different outcomes, even if no voter changes her vote. One
of our goals is to understand why different procedures behave as they do so that we can
identify when we have inadvertently made a bad decision. This has applications not just
in political elections but in any group decision process.

This is going to be a really fun semester.
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Course Goals and Expectations
Two of the goals of this course are that you learn to read mathematics and that you learn to
communicate mathematics with other students. Mathematics is a very personal discipline that
is best learned by doing rather than by observing. Therefore, the class will be structured with
some lectures to emphasize particular topics, but much of the time will be spent on in-class
work.

You will have a reading assignment for nearly every class meeting, and it is extremely impor-
tant that you complete the reading before class.

One of the features that makes your Wheaton education so special is that we have face-to-face
time in small classes to explore material together. The purpose of the pre-class assignments
is to shift some of the delivery of content outside the class meetings so that you can build
your understanding more deeply during the interactions in class. The class meetings are not
intended to be a complete encapsulation of the course material, but instead will focus on the
major concepts from the reading and clarifying the more subtle ideas in the course.

You should expect to put in at least 2–3 hours outside of class for each hour in class.
In other words, expect to spend about 9 hours per week on Voting Theory outside of class.
There will be some weeks where you spend more time (e.g. preparing for exams), and there
may be some weeks where you spend slightly less.

The Honor Code
We operate under the Wheaton Honor Code for all of your academic work at Wheaton. This
carries certain freedoms and responsibilities for both you as a student and me as a professor. I
take this quite seriously.

Most likely, no Honor Code issues will arise this semester. If you are uncertain about whether
a particular situation falls under the Honor Code, then please consult with me. However, if an
Honor Code issue does come up, I will assume that you are prepared for the full consequences.
Remember that you should write out, and sign, the following statement on all course work:

“I have abided by the Wheaton College Honor Code in this work.”

Working with Other Students
I strongly encourage you to work with other students outside of class because I believe math-
ematics is best learned through collaboration. However, you should not turn in identical work
to your partner(s); the answers that you give to the homework assignments should represent
your own thinking about the solutions.

If you do work with someone else on an assignment, you should indicate that in a note on the
top of your paper.
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Evaluation
Your final grade will be determined by

Two Exams 35%
Comprehensive Final Exam 20%
Presentations and Projects 15%
Homework 30%

Exams
The two exams during the semester will be given during class, and you will be able to start
before 9:30 so that you are not constrained by the 80 minute class period. There may also be a
take-home component to these exams and the final exam. See the syllabus on the course web
page for the dates of the exams.

Presentations and Projects
We will only scratch the surface of many topics during class, but you will have the opportunity
to explore one of these areas in more depth in a group project that will culminate in a paper
and a presentation to the class in the last week of the classes.

In addition, you will write a book review that is due toward the end of the semester. The
motivation for this assignment is that there are a lot of cool, interesting books out there about
mathematics, and as part of your general education, you should develop the habit of reading
them. This is an opportunity to learn about a mathematician or area of mathematics that you
might not be exposed to otherwise.

More details and deadlines will be forthcoming.

Homework
A major emphasis in this course is that you learn how to write precise and complete mathemat-
ical arguments. This can be a challenging endeavor and may be somewhat different from your
experiences other math courses, but the process will not only aid your mathematical develop-
ment but can also greatly improve your clarity of thought in other disciplines and areas as well.
With this emphasis, your homework should be precise, comprehensible, completely justified,
and written in complete sentences.

Here are a few guidelines for the presentation of your homework. If you do not follow these, I
reserve the right to deduct points or return your homework ungraded!

• Your writing must be clear and legible.

• If you write in pen, there should be no scratch-outs.

• Do not turn in paper torn from a spiral notebook with ragged edges.

• Clearly label each problem.

• Your homework should be well-written, using complete sentences to justify your results
where necessary. A list of answers without explanation is not acceptable.
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• A good rule of thumb to follow when writing up your homework is the following:

Write your solutions so that you could hand them to another student in the
class and she could understand your explanation.

The assignments can be time-consuming, so you should definitely plan to start early and to
take advantage of my office hours.

Most of the homework problems will be graded on a scale of 0–7 with the following criteria:

7: Exceptional. All areas perfect.

5: Essentially complete. Needs minor improvements.

3: Needs substantial improvements

1: Needs improvement in all areas

If a problem is worth a different amount, the criteria will be scaled appropriately.

The homework assignments are normally due at 3:00 on Thursday afternoons. I
will not accept any homework after this time with one exception: I will allow you to turn in one
homework assignment late during the semester. You do not need to give me any justification,
but you must inform me in writing (email is preferred) before 3:00 on Thursday that you intend
to take advantage of your one late assignment. The late assignment is due by 3:00 pm on the
following Monday.

Class Attendance
Although class attendance is not a specified percentage of your grade, I will keep a class roll to
help me determine borderline grades at the end of the semester. If you do miss class, you are
responsible for the material that was covered.

Accommodations for Students with Disabilities
In compliance with the Wheaton College policy and equal access laws, Disability Services is
available to discuss appropriate accommodations that may be recommended for students with
disabilities. Requests for accommodations should be made at the start of every semester so
that timely and appropriate arrangements can be made. Students are required to register with
Disability Services. The office is located in Kollett Hall, first floor at the Filene Center for
Academic Advising and Career Services. Contact ext. 8215 to schedule an appointment, or
email advising@wheatoncollege.edu.

Getting Help
Please come see me during my office hours! If you have a conflict and cannot make my
office hours, please email me and we can set up an appointment for another time.
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