
1 Python Bootcamp 2019 Syllabus (Carlson)

The first day will be devoted to getting everyone set up: install Anaconda, access the class GitHub
repository, and get familiar with Jupyter notebooks, which we wil use almost exclusiely in the first
week.

1.1 Week 1

Introduction to Python: variables, data types (numbers, strings, lists, dictionaries), functions,
loops, etc. Application of these to simple but interesting problems, e.g., small financial models,
simulation of random phenomena (coin tossing aka random walk). We will use the coin tossing
experiment as a jumping-o↵ point for the analysis and visualization of data: basic statistics (mean,
variance, etc), using matplotlib to graph data.

The goal of the first week is for the particpants to have a working knowledge of Python and some
familiarity with how it can be used to solve interesting problems, e.g., modeling, simulation, and
analysis of data.

Much of the material will be taken from these notes.

1.2 Week 2

The second week will be primarily devoted to analysis of data, first ”by hand”, then using standard
tools such as Pandas. We will begin with a small data set, e.g. global temperature data from
1880 to 2016, and the famous London cholera data, gradually working up to larger data sets, e.g.
analysis of various countries’ GDP - see these rough notes.

The goal of the second week is for participants to have a working knowledge of data analyis: how to
acquire data, how to ”fix” it if it is ”dirty”, and how to analyze it. To this end we will use various
sources found on the web, and participants will be encouraged to find and analyze sources on their
own.

1.3 Week 3

Week 3 is devoted to bullding models and simulations. On day 1 of this week, students will
learn how to operate from the command line. The balance of the week will be used to formulate,
build, and analyze various models. Some examples: (1) Analysis of a small stock portfolio and
investment strategy using simulated price fluctuations (building on the coin-tossing simulation).
What strategies perform best? (2) Analysis of the Google PageRank algorithm. (3) Discussion of
Schelling’s famous segregation model, an early example of agent-based modeling, (4) Discussion of
the application of Markov chains to gerrymndering (see [1]).

1



The goal of the third week is for participants to have some familiarity with and understanding of
how Python can be used to build and analyze models.

[1] Assessing significance in a Markov chain without mixing, Maria Chikina, Alan Frieze, and Wesley
Pegden, Proceedings of the National Academy of Sciences, 4, 2017 114 (11) 2860-2864

1.4 Note

There will be small, focused daily problem assignments to make sure that students are mastering
the material. Throughout, we will talk about how problems introduced in class can be used as the
starting point for the final project. Students will be encouraged to come up with their own ideas.
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