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Math/Stats Special Alumni Colloquium

featuring Andy Hardt and Emily Kaegi

The Math/Stats Colloquium Series will be held virtually on Tuesday, June 1, from 4:00 pm - 5:00 pm, with

an informal "tea" held before the talk at 3:30 pm, where you can drop by and connect with others in the

Math/Stats Department. The Zoom details will be sent out via the mast-interest mailing list, so be sure you

are on the list!

Title: Solvable Lattice Models, Statistical Mechanics, and

Symmetric Functions

Time: 4:00 - 4:30pm

Speaker: Andy Hardt

Abstract:  What makes a combinatorial  object interesting? We

might ask for three criteria: the object is simple to compute with;

it  has  connections  to  many,  potentially  unexpected,

mathematical phenomena; and the connections run deep, in the

sense  that  the  combinatorial  object  exhibits  many  important

properties of the phenomena it represents.

Lattice models are such an object. The type of model we'll consider is a straightforward depiction of ice.

Oxygen atoms lie at the vertices of a grid, while hydrogen atoms float between them. By giving each

vertex a Boltzmann weight associated with its precise configuration, we can use local properties of the

system to understand global properties like the system's energy or the probability that it lies in a given

state. Questions like these are the essence of statistical mechanics.



Title: The Data Science Life Cycle with an Application in

Sports Business

Time: 4:30 - 5:00pm

Speaker: Emily Kaegi

Abstract: Statistics is the foundation to all Data Science

work. The goal of a data scientist is to take a larger problem

and translate it into a question that can be answered with

data or statistics. In this talk we will walk through the life

cycle of a data science project and an application in the

sports business industry.

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 new term with the Carleton Department

of  Mathematics  and  Statistics!  There's  something  for  everybody,  from  abstract  algebra  to  applied

regression "” find out more below.

Math Courses

Math 236: Mathematical Structures

Instructor: Alex Barrios 

Time: 5a

Prerequisite: Math 232 or instructor permission

What lies beyond calculus and linear algebra? How do we prove mathematical statements? How do we

even think of possible statements, and what makes us suspect that a statement may be true? There are

no easy, general answers. Mathematics is a complex subject, with a great variety of living and growing



branches and deep roots that tap into the wisdom of many generations.  Nevertheless,  if  you've ever

wondered "How could anyone come up with that?" or "How can you really be sure of that?" about some

mathematical result, taking this course may help dispel some of the mystery. We'll spend considerable

time developing theorem-proving and problem-solving skills. Along the way, we'll take a new and closer

look at some old friends, such as functions. 

As part of this course, we will  look at statements that we have taken for granted in our earlier math

courses. For example, why is the square root of 2 irrational? Are there infinitely many primes? Does every

positive integer greater than one factor uniquely into a product of primes? In the final part of the course,

we'll  use functions to  compare the "size" of  various infinite  sets.  For example,  we'll  see that  despite

appearances, there are not any "more" rational numbers than there are integers; on the other hand, there

are "more" real numbers than rational numbers. 

Math 236 is the first course in our curriculum whose primary goal is to teach you how to write proofs.

Because proofs are how mathematical  truth  is  established,  it  will  give you the keys to  a  whole new

mathematical  world---not  to  mention  the  necessary  prerequisite  for  a  slew  of  upper-

level mathematics courses.

Math 240: Probability

Instructor: Owen Biesel

Time: 1a and 4a

Prerequisite: Math 120 or Math 211

If your laptop is still going strong after five years, how much longer can you expect it to last before it dies?

If you're shopping for a blender, should you go for the model with ten 5-star reviews or the one with three

thousand reviews averaging only 4.3 stars? How much time should you spend exploring your options for

what to do after Carleton, and when should you commit to what looks like the best possibility so far? We

all have to make decisions about what to do in uncertain situations, and this class is about quantifying that

uncertainty and clarifying what we can expect anyway. We'll cover the mathematical field of probability in

general, as well as the distributions and random variables that come up most often in real-life situations.

Math 271: Computational Mathematics (formerly Math 295: Numerical Analysis)

Instructor: Rob Thompson

Time: 4a

Prerequisite: Math 232 required, some CS experience recommended

This course will be a journey through some mathematical methods for answering practical computational

questions. The two main themes will be linear algebra and optimization. We will learn about computational

methods  for:  understanding  the  geometry  and  solutions  of  a  linear  system,  fitting  functions  and

parameters  to  data,  optimizing functions  with  and without  constraints,  and more.  Applications will  be

explored in class and via student driven projects. This course will involve both theory and implementation

of numerical methods, so some past experience with a programming language (Python, Mathematica, R)

is recommended. Come talk to Rob if you have questions!

Math 295: Mathematics and Democracy

Instructor: Deanna Haunsperger

Time: 2/3c 



Prerequisite: Math 232 or 236

In a democratic society we are confronted with problems of implementing fairness. How can we build a

representative  government,  measure  society's  preferences,  or  fairly  divide  power?  Many  of  these

problems are amenable to mathematical analysis and, in many cases, there exist deep theories and rich

historical narratives of attempts at solution. We will study three such problems, all of current political and

mathematical interest: apportionment of representation (how many US Congresspeople should each state

have?), voting (in an election with more than two candidates, what's the fairest way to select a winner),

and gerrymandering (how do we divide up states into voting districts in the fairest way?). We will approach

these problems by considering what abstract properties a "fair" solution should have, then we will attempt

to construct and analyze procedures that maximize our measures of fairness.

Math 321: Real Analysis I

Instructor: Rafe Jones

Time: 3a

Prerequisite: Mathematics 236 or instructor permission

How much can we trust  the  rules  of  calculus?  Up till  now, we've  mostly  looked at  examples  where

everything works out nicely, but if we look hard, we can find a convergent series whose sum depends on

the order of the terms, a multivariable function whose mixed partial derivatives aren't equal, a function that

doesn't  equal  the derivative of its integral,  and more. So how can we ever apply calculus to real-life

problems  and  trust  the  results?  To  answer,  we'll  go back  to  the  beginning  and put  the  concepts  of

"integral," "derivative," "continuity," "limit," and even "function" and "real number" on a solid theoretical

footing. You'll practice using proofs to understand exactly when the principles of calculus hold, a skill with

enormous  importance  for  the  theories  of  differential  equations,  dynamical  systems,  economics,  and

probability. This course is highly recommended for anyone considering grad school in math or statistics. 

Math 332: Advanced Linear Algebra

Instructor: Mark Krusemeyer

Time: 5a

Prerequisite: Math 236 (and Math 232), or instructor permission 

Although you have seen linear transformations, matrices, determiants and vector spaces in Math 232,

after a bit of review we'll soon go beyond the material of that course as we investigate those concepts in

more depth. For example,  suppose there is  no diagonal matrix  for  some linear transformation (either

because some of the eigenvalues aren't  real,  or  because an eigenvalue is  repeated and there aren't

"enough" eigenvectors for it). How nice a matrix can you still get, if you insist on real entries? How about if

your original matrix has rational entries, and you insist on rational entries? We'll do some "complex" linear

algebra as well, likely including the study of unitary transformations and Hermitian matrices, and as time

permits we may look at  such topics as infinite-dimensional  vector  spaces (important  in  physics)  and

quadratic forms (which show up in several parts of mathematics, including topology). There are definitely

more good topics than we will have time for, and you will likely end up exploring some topic with a partner

instead of taking a final exam.



Stats Courses

Stat 220: Introduction to Data Science

Instructor: Adam Loy

Time: 1a

Prerequisite: Stat 120, 230 or 250 (a Carleton Stats course)

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 these data may have been some missing

values (NAs). We will start this course by learning how to extract information from data in its "natural"

state, which is often unstructured, messy and complex. To do this, we will learn methods for manipulating

and merging data in standard and non-standard formats, data with date, time, or geolocation variables,

text processing and regular expressions, and scraping the web for data. To effectively communicate the

information contained in these data, we will cover data visualization methods (or, as statisticians often call

it, EDA) that go beyond a basic histogram or boxplot, including methods for creating interactive graphics.

We may also cover some modern computationally-intensive statistical learning methods. We will primarily

use the stat software R in this course.

Stat 230: Applied Regression analysis

Instructor: Katie St. Clair

Time: 2a

Prerequisite: Stat 120, Stat 250, or Stat AP 4/5

Model  building  is  a  fundamental  idea  in  statistics.  In  your  intro  stats  class  you  learned  some basic

techniques  for  modeling  a  response  as  a  linear  function  of  one  explanatory  variable  (simple

linear  regression).  In  this  second stats  course  you will  learn  more  advanced techniques for  building

regression models  that  can include many explanatory variables (multiple  regression)  or  a  categorical

response (logistic regression). We will apply these techniques to explore how air pollutants might affect

mortality, whether sex plays a role in determining a worker's salary, and how a regression model predicted

a  national  tragedy.  This  course  emphasizes  model  building  and  checking  techniques  and  statistical

writing. We will meet in a lab and use the free statistical software R. As the title suggests, this is an

applied course  so you will  be working with  new data sets each  week,  and you can expect  to  be a

seasoned R user by the end of the term! 

Stat 285: Statistical Consulting

Instructor: Andy Poppick

Time: Tuesday 2-3c

Prerequisite: Stat 230 (Math 245) and instructor permission

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 ethics (particularly in the context of a

community partnership), professionalism and communication.



Stat 340: Bayesian Statistics

Instructor: Adam Loy

Time: 2a 

Prerequisite: Stat 250

For decades the world of statistics was dominated by "frequentist" methods. Bayesian statistics is an

alternative school of thought founded upon the idea that our beliefs about the world are constantly revised

with the incorporation of new information. While this idea is intuitive, Bayesian statistics was held back by

the mathematical intractability of common inferential tasks. Computers have changed that. Today, Markov

chain Monte Carlo (MCMC) methods are used by Bayesians to conduct statistical inference. In this course

we, will explore the Bayesian philosophy and approach to statistical inference. We will start with the basic

building  blocks  of  inference  and  then  explore  common  statistical  settings  including  regression  and

hierarchical models. Along the way, we will learn how and why MCMC works so that we can simulate from

posterior distributions so that we are not restricted to models that can be "fit" using pencil and paper.

Comps Distinction

Many students do notable work in comps, but students earn Distinction in Comps for work exhibiting

outstanding initiative and effort resulting in an exceptional level of some or all of the following:  depth of

understanding, creativity, synthesis, and effective communication. Congrats to the following students, who

have earned Distinction in Mathematics or Statistics Comps this year:  

Statistics comps: Jack Moran.

Mathematics comps: Marco Bommarito, Marcella Manivel, Gavin Peng, Margot Shaya, Muyang Shi, Will

Fletcher, Nick Rosen, Ian Klein, Pierce McDonnell, and Hiromichi Ueda. 

Welcome Professor Bastola!

We are happy to  announce that  Deepak Bastola  will  be joining us next  year  as  a Visiting Assistant

Professor of  Statistics.  Deepak is currently completing his PhD in Statistics at UC-Riverside and has

research interests in Bayesian statistics and high-dimensional MCMC methods. Deepak will be teaching

Intro Stats, Data Science,  Applied Regression Analysis and running a comps group.  Please help us

welcome Deepak!

Lending Library

We are happy to announce that we will be starting a lending library next year. The lending library will be

available for students in need to check out a textbook for selected classes. This will be limited to a small

number of titles and we are looking for donations to help start our lending library. If you have one of the

textbooks below and would like to donate to the library we would be happy to take your donation. Before

donating, please verify that you have the correct edition and that your book is in good condition. Thank

you for your help in starting this library!



- Calculus, Early Transcendentals by Stewart 9th Edition

- Linear Algebra with Applications by Bretscher 5th Edition

- How to Prove It by Velleman 3rd Edition

- Statistics: Unlocking Power of Data by Lock 2nd Edition

The donation box will be located outside of Sue's office (CMC 217).

Upcoming Events

Week 10

Tuesday June 1, 3:30 - 5:00pm

Alumni Colloquium Talk "” Zoom 

Problems of the Fortnight
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