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Special Edition: Individual Math & Math/Stats Comps

Talk

We're more than halfway through the term now, but  far  from being dull,  the next  four  weeks promise lots  of
excitement! And in that vein, we'd like to announce two upcoming individual comps presentations for the afternoon
of Thursday, May 12. They will be held in CMC 206, and all are encouraged to attend-- both talks promise to be
fascinating!

Title: Empirical Bayes
Speaker: Robbie Emmet
Time:  3:30 - 4:00 p.m.
Abstract: If I go into the Arb and count a few species, can I estimate how many species there are in the Arb? If I
count all of the words in Shakespeare's works, can I estimate how many words he knew? This talk will cover some
approaches to these questions, known as the "species problem", using the methods of empirical Bayes, or
estimating a prior distribution from observed data. I will discuss a couple of different approaches to estimating the
prior, including two non-parametric empirical Bayes estimators that can be used to address the species problem.
Finally, I will compare the performance of these two estimators using cross-validation.

Title: Geometric Ideas in Statistics

Speaker: Hao Tian Wei

Time: 4:00 - 4:30 p.m.

Abstract: This talk will draw ideas from geometry and exploit them for solving real data set problems. We will

explore questions from data in Math 275, and link theories and properties of vector and vector space, inner

products and projections to the concepts of correlation and linear regression in statistics, and further extend the

ideas of geometry in probability theory, such as formulas for variance and conditional variance.

Special Edition: What's the Math and Stats Department

Teaching Next Term?

Have you checked your registration number yet? Made a list of classes you're hoping to take next year? Let the
course descriptions below guide you into an adventurous Fall Term within the Carleton Department of Mathematics
and Statistics! There's something for everybody, from probability to abstract algebra to a seminar in
low-dimensional topology-- find out more below.



Math 236: Mathematical Structures
Instructor: Deanna Haunsperger
Time: 3a
Prerequisite: Math 232 or permission of the instructor
The great architectural wonder that is mathematics cannot be built up without mathematical clay (logic, axiomatic
systems, set theory, and algebraic structures) or without mathematical tools (techniques of proof and problem
solving). You'll get your hands dirty with these and more while building or strengthening your own mathematical
foundation in preparation for the edifice of higher mathematics. Along the way we'll have some fun asking and
answering many questions: Is there just one infinity? What's the biggest set possible? How many crayons does it
take to color a map?

Math 245: Applied Regression Analysis
Instructor: Laura Chihara
Time: 3a
Prerequisite: Math 215 (AP Statistics 4/5) or Math 275
On the night of January 27, 1986, engineers at Morton Thiokol teleconferenced with engineers and managers at
the Marshall Space Flight Center and Kennedy Space Center to determine whether it was too cold (31 F) to launch
space shuttle Challenger. Data from previous flights seemed to suggest that temperature had an effect on the
integrity of the O-ring seals on the booster rockets, but the final recommendation was to launch the Challenger on
schedule. Could a statistical analysis of the pre-accident data predicted the catastrophic failure of the shuttle? In
this class, we will investigate the Challenger data and in general, learn statistical model building and model
checking techniques. We will use the software package R to aid in the modeling.

Math 251: Chaotic Dynamics
Instructor: Steve Kennedy
Time:  2/3c
Prerequisite: Math 232 or permission of the instructor
Do you know anything about chaos theory?
Doesn't it have something to do with fractal geometry?
Basically the theory is that even in the most disordered random-looking mess we can find order and pattern if we
just look hard enough.
I was watching The West Wing a few years ago when Rob Lowe's character shocked me by launching into a brief
explanation of chaos theory. He shocked me even more by getting it essentially correct. There are mathematical
systems so complicated that trying to figure them out seems hopeless. (The great French mathematician Henri
Poincare said of one of the systems we will discuss that it defies analysis. And yet, as we'll see, if you just
approach these complicated systems in the right way, you discover unimaginably intricate and beautiful
structure. Come learn the math that Rob Lowe understands and that Henri Poincare thought no person ever would.



Math 265: Probability
Instructor: Bob Dobrow
Time: 4a
Prerequisite: Math 211 or permission of the instructor
The Roman philosopher Cicero described it as "the very guide of life." The French mathematician Laplace called it
"the most  important  object  of  human knowledge." Today probability  is  one of  the core pillars of  mathematics,
standing alongside algebra, geometry and analysis. The subject is rich in surprise and paradox, from the likely
chance that two students in your class have the same birthday, to the certainty that a monkey pounding away on a
keyboard  will  eventually  produce the  complete works of  William Shakespeare,  and will  do so  infinitely  often!
Probability is a beautiful and practical application of calculus, both continuous (differentiation and integration) and
discrete (sequences and series). Random class hours will be spent flipping coins, rolling dice and dealing cards.
This course will serve you in almost any mathematical and scientific direction you wish to go -- it is essential for
statistics, a prerequisite for stochastic processes, and an important tool in biology, computer science, physics, and
economics.

Math 280: Statistical Consulting
Instructor: Katie St. Clair
Time: Thursdays only, 2/3c
Prerequisite: Math 245
Students will work on data analysis projects solicited from the local community. We will also cover the fundamentals
of being a statistical consultant, including matters of professionalism, ethics and communication.

Math 295: Seminar: Low-Dimensional Topology
Instructor: Helen Wong
Time: 4a
Prerequisite: Math 236 or permission of the instructor
Did you know that some people still think the Earth is not spherical, but planar? Yup, just google "flat earth society"
and you'll find a map where Antartica is an ice wall that surrounds a flat-as-a-pancake Earth. Now, before you
snicker too loudly, imagine that we were living in a time before Google and Wikipedia, before photographs and
satellites, before calculators and slide rules, before Christopher Columbus and Ferdinand Magellan, before even
Ptolemy and Aristotle. What kind of evidence would have convinced you that the Earth was like a big ball instead of
flat like a big disk or an infinite plane back then? What if Earth was a donut? What makes those shapes
intrinsically, qualitatively, fundamentally different from each other? Fast forward to the present day, where there are
big telescopes and fast space ships. What shape is our universe? Cosmologists believe that the universe is most
likely planar, like R^3, but there's still a 0.4% margin of error. Huh? What other shapes could there possibly be
other than R^3 or subsets of R^3? And even if we let our imagination run wild and can describe some, how do we
know those possible universes are intrinsically, qualitatively, fundamentally different from a subset of R^3?

In this seminar course, we'll ask lots of questions about shapes from the point of view of combinatorial topology and
hopefully answer some of them by proving theorems. If there is time and interest, we'll do a short section on how to
distinguish between different types of knots. Please feel free to email hwong@carleton.eduÂ about the course.

Math 315: Topics in Probability & Statistics: Data Science
Instructor: Katie St. Clair
Time: 2a
Prerequisite: Math 245 or permission of the instructor
This course will cover the computational side of statistics that is not typically taught in an intro or methodology
focused course like regression modeling. Most of data you encountered in your first (or second, or third, ..) stats
course were contained in small, tidy .csv files with rows denoting your cases and columns containing your
variables. The only messiness to this data may have been some missing values (NAs). We will start this course in
data science by learning how to extract information from data in its "natural"Â state, which is often unstructured,
messy and complex. To do this, we will learn methods for manipulating data in standard and non-standard formats,
data with date, time, or geo-location variables, text processing and regular expressions, and scraping the web for



data. To effectively communicate the information contained in this data, we will cover data visualization methods
(or, as statisticians often call it, EDA) that go beyond a basic histogram or boxplot. We will also cover some modern
computationally-intensive methods like cross-validation for comparing models and methods in statistical learning
like nearest-neighbor classification and variable selection via ridge regression and LASSO. We will primarily use
the stat software R in this course.

Math 342: Abstract Algebra I
Instructor: Mark Krusemeyer
Time: 5a
Prerequisite: Math 236 or permission of the instructor
Abstract algebra is a fascinating area of pure mathematics that has applications in several directions that you might
not expect. For example, the ways of describing symmetry that we will look at are used in theoretical physics
(among other things, to predict the existence of elementary particles) and in quantum chemistry, but they can also
be used in the study of artistic patterns, such as wallpaper patterns or Escher's "regular division drawings"Â. We
will explore exotic settings for arithmetic, once thought to be of purely theoretical interest, which in the last sixty
years or so have found numerous applications to such things as the design of error-correcting codes. If time
permits, we may see how famous construction problems from ancient Greek geometry were shown to be
unsolvable about 2000 years after they were first proposed! All this will be done using algebraic structures such as
groups, rings, and fields, but we'll see what those technical terms mean during the course itself. To get a preview,
have a look at the entertaining textbook (no, I don't think tha's an oxymoron) we'll use, Gallian's Contemporary
Abstract Algebra.

Math 344: Differential Geometry
Instructor: Rob Thompson
Time:  4a
Prerequisite: Math 236 or permission of the instructor
Differential geometry blends tools from calculus and linear algebra to study geometry. Â In this class we'll consider
important questions like: How do we measure how "twisty" and "turny" a curve is? What changes (or doesn't
change) when you bend a surface without stretching it? Am I walking on the surface of a sphere or a donut? We'll
study the intrinsic and extrinsic geometry of curves and surfaces, learn about a theorem so remarkable that the
great mathematician Gauss called it the "Remarkable Theorem", and study the unexpected ways geometry yields
information about topology.
In addition to being an amazing mathematical subject, differential geometry also has powerful applications in
economics, engineering, physics, information theory, biology, geology, medicine, statistics, computer science, etc. If
a particular topic involves the study of shape, you can probably apply ideas from differential geometry. Come learn
about this fascinating and useful subject!

Problems of the Week

This is a special edition, so there are no problems this week! However, if you're interested, take a peek at last
week's problems or even some from further back-- there are several back issues out near the whiteboard on the
second floor of the CMC. Problems of the Week will resume with our next regular issue-- next week!
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