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Computational Methods for Economists Econ 496-005 
Innovation Hall, Room 203; 3:00 – 4:15 (Tuesday, Thursday) 

 
Instructor:  Professor Kevin McCabe, kmccabe@gmu.edu, (o) 703-993-9441 
          Assistant Instructors, Chris Messier and Kathleen McCabe 
          All EMAIL correspondence should be sent to classes@brains.gmu.edu 

         and have as its subject ECON 496 FALL 2016. 
 
Office Hours:  Wednesdays, 2:00-4:00, Room 5016, Metropolitan Bldg., Arlington 
Campus. 
 
Prerequisite:  None 
 
Course Description:  The field of economics is becoming increasingly computational.  
This means if you want to be competitive in the job market you must learn how to think 
computationally and how to program computers.  In this course you will learn how to 
program computers using the general purpose computer language called Python.  This 
course assumes that you have no previous programming experience, so the first five 
weeks (ten class meetings), will teach you basic programming skills.   
 
Besides teaching you Python programming, which is a great skill all by itself, this course 
will teach you how to do scientific computing in economics.  One of the best websites 
for doing scientific computing in economics is Sargent and Stachurski’s website 
Quantitative Economics the rest of this course makes liberal use of this website to 
introduces you to useful algorithms and libraries of preexisting code that allows you to 
do computational economics. You will learn the following four core packages for 
scientific computing: matplotlib, NumPy, Pandas, and SciPy.  You will also learn how to 
do version control with Git and learn how to do interactive computing with Jupyter 
notebooks. 
 

Required Materials:  The main textbook for this course is free.  It is called Think 
Python: How to Think Like a Computer Scientist (Version 2.0.17) by Allen Downey.  You 
can download the PDF here or use the interactive version here.  An interactive resource 
for learning Python is available on Code Academy which you can access here.  

We will also use some of the videos from Eric Grimson and John Guttag’s 2008 MIT 
class, Introduction to Computation and Programming Using Python, which you can 
access here, herein I abbreviate the lectures as ICP.  There is also a companion book, 
which can be purchased on amazon here.  A more up to date version of their course 
starts August 30, 2016, and can be enrolled in for free here.  It also has a more 
expensive companion book here. Neither book is required for the course but I have 
found the first book helpful and have preordered the second book.  I’ll let you know if the 
more expensive version is worth buying. 

We will also be using material from the Quantitative Economics website.  They have a 
faster paced introduction to python here.   

https://en.wikipedia.org/wiki/Computational_science
http://greenteapress.com/thinkpython/thinkpython.pdf
http://greenteapress.com/thinkpython/html/index.html
https://www.codecademy.com/learn/python
https://www.youtube.com/playlist?list=PL4C4720A6F225E074
https://www.amazon.com/Introduction-Computation-Programming-Using-Python/dp/0262525003/ref=sr_1_1?ie=UTF8&qid=1470345988&sr=8-1&keywords=John+Guttag
https://www.edx.org/course/introduction-computer-science-mitx-6-00-1x-8
https://www.amazon.com/Introduction-Computation-Programming-Using-Python/dp/0262529629/ref=sr_1_1?s=books&ie=UTF8&qid=1470593691&sr=1-1&refinements=p_27%3AJohn+V.+Guttag
http://quant-econ.net/
http://quant-econ.net/py/learning_python.html
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 How to Take This Class  

On the first day we will make sure that you are familiar with the tools you need for the 
class.  This includes using the command line, using notepad++, and using the 
Anaconda distribution of Python.  We will also help you install notepad++ and Anaconda 
on your windows system.  If you are using a Mac we will have you install TextMate 
which is similar to Notepad++.  The next ten classes you will learn basic Python 
programming concepts.  
 
When you are learning a subject you should always engage in the following four 
activities.  First, listen to the lectures of articulate experts, and read the writings of 
literate experts.  Most importantly, do this at your current level of comprehension.  The 
lectures by Grimson and Guttag were chosen for this reason.  Second, work on well-
constructed problems.  A well-constructed problem has already been solved, so as you 
work on them you know a solution is possible. The notebooks from Computational 
Economics provide examples of well-constructed problems.  Third, synthesize what you 
know and what you don’t know.  Do this in a journal or notebook.  Fourth, work on open 
problems that interest you.  Open problems have not been solved making it important to 
learn to judge when you have solved the problem.  Some students believe that you 
have to do these steps sequentially, but that is not the case.  Real learning occurs when 
you do all these steps simultaneously.  As your knowledge and skills improve you learn 
to keep challenging yourself, perhaps by doing the harder economic notebooks in 
Quantitative Economics, or the Python Challenge linked below.  Some students believe 
they cannot do all these steps.  This too is false.  What is true is that we all hit a level of 
comprehension that we can’t get beyond, but usually by the time this occurs we are 
already experts, i.e., an expert knows how to formulate and solve many, but not all, 
problems in a particular problem domain.        
 
Before class do the required interactive code academy or ICP lesson(s).  This will take 
from 30-60 minutes.  Be sure to take notes.  During class we reinforce the material by 
building a simple economics example.  After class you should listen and take notes to 
the lecture Introduction to Computation and Programming lecture.  This should take you 
around one hour.  The concepts you will be learning are cumulative so you must keep 
up with the material.   
 
When the course is over you can practice and learn a lot buy doing the well-constructed 
problems at CodeAbbey, the Python Challenge, or Project Euler.  There are a number 
of contest sites, such as Sphere Online Judge.   Another interesting site is the coding 
game.  You can continue learning about scientific programming and economics by doing 
more notebooks at Quantitative Economics or the advanced lectures in ICP.  Also check 
out Kevin Sheppard’s web page and book on Python for Econometrics here, and check 
out Alex Bell’s e-book on Python for Economists that covers regular expressions and 
web scraping.  The website with supporting materials is here.  Finally an area not 
covered in any of these other websites is experimental economics.  Check out 
EconWillow, a library that allows you to code economics experiments in Python and 
HTML.     
 

http://www.codeabbey.com/index/wiki/help
http://www.pythonchallenge.com/
https://projecteuler.net/
http://www.spoj.com/tutorials/
https://www.codingame.com/start
https://www.codingame.com/start
http://www.kevinsheppard.com/Python_for_Econometrics
http://scholar.harvard.edu/files/ambell/files/python_for_economists.pdf?m=1460142126
http://www.alexmbell.com/python-tutorial-for-economists/
http://econwillow.sourceforge.net/
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Grading 
 
In the first part of the course there will be nine short multiple choice quizzes based on 
what you learned in the code academy class.  These quizzes will be open notes, so 
bring your journal, and are worth five points each.  Your lowest quiz grade will be 
dropped.  There will be four take home projects in the class.  Each exercise will be 
worth fifteen points. The take home exercises should take around four hours each to 
complete and are built on the in class material.  If you have kept up with the 
assignments the projects will be pretty simple and you can get help on them in class.  
Quizzes and projects must be completed on your own.  The class TA’s and professor 
are there to help you with any questions you may have.  I can answer the following 
question.  Will you do this for me?  The answer is no.   
 
Expectations 
 
If you do the math you will see that you are expected to spend approximately five hours 
a week outside of class and two and a half hours a week in class.  This is one hundred 
and five hours spent learning this material.  As we have already mentioned the material 
in this course is cumulative and learning to think about programming has a relatively 
steep learning curve.  All this means you cannot binge learn this material; you have to 
plan to spend seven and a half hours a week every week and build your understanding 
at a steady pace.  If we think about the time you spend learning to use Python and do 
scientific computing as an investment, then the return on your investment is that you will 
learn a lifetime skill that will make you more productive no matter what you decide to do.     
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Schedule 
 
Websites: Code Academy (CA); Quantitative Economics (QE); 
                  Introduction to Computation and Programming (ICP)  
 
Part a before class; Part b during class; Part c after class         
 
Part One: Shells and Python Programming  

 
1  Getting Started 

a. Windows, download Notepad++, and Anaconda Python 3.x;  
Mac OS X, download TextMate and Anaconda Python 3.x 

b. Lecture and Practice: The DOS and IDLE Shells with Notepad++ 
c. (ICP) Lecture 1 starting at 38 minutes 

2  Introduction to Python:  Data Types, Expressions, and Statements 
a. (CA) Unit 1(Python Syntax) and Unit 2(Strings and Console Output); 
b. Quiz 1 
c.  (ICP) Lecture 2; Book Chapter 2 

3 Booleans and Conditionals 
a. (CA) Unit 3(Conditionals and Control Flow) 
b. Quiz  2 
c. (ICP) Lecture 2; Book Chapter 2 

4 Iterative Programs:  
a. (CA) Unit 8 (Loops) 
b.  Quiz 3 
c. (ICP) Lecture 3; Book Chapter 3 

5 Functions 
a.  (CA) Unit 4 (Functions) 
b.   Quiz 4 
c.  (ICP) Lecture 4; Book Chapter 4   

6  Basic Numerical Methods in Python 
a.  (ICP) Lecture 5 
b.  Quiz 5   
c.  (ICP) Lecture 6; Book Chapter 3 

7 Lists and Dictionaries 
a. (CA) Unit 5 (Lists and Dictionaries); Unit 7 (Lists and Functions)  
b.  Quiz 6 
c. (ICP) Lecture 7; Book Chapter 5 

8 Advanced Topics 
a. (CA) Unit 10 (Advanced Topics in Python)  
b. Quiz 7 
c. (ICP) Lecture 8 

9 Testing and Debugging 
a. (ICP) Lecture 11  
b. Quiz 8 
c.  (ICP) Lecture 12 

https://www.codecademy.com/learn/python
http://quant-econ.net/
https://www.youtube.com/playlist?list=PL6MuV0DF6AuoTX_Vj7J6OzBGV6DiYERKn
https://notepad-plus-plus.org/download/v6.9.2.html
https://www.continuum.io/downloads
https://macromates.com/
https://www.continuum.io/downloads
https://www.youtube.com/watch?v=k6U-i4gXkLM&index=1&list=PL4C4720A6F225E074
https://www.codecademy.com/en/courses/introduction-to-python-6WeG3/0/1?curriculum_id=4f89dab3d788890003000096
https://www.codecademy.com/courses/python-beginner-sRXwR/0/1?curriculum_id=4f89dab3d788890003000096
https://www.youtube.com/watch?v=Pij6J0HsYFA&list=PL4C4720A6F225E074&index=2
https://www.codecademy.com/courses/python-beginner-BxUFN/0/1?curriculum_id=4f89dab3d788890003000096
https://www.codecademy.com/courses/python-beginner-en-cxMGf/0/1?curriculum_id=4f89dab3d788890003000096
https://www.codecademy.com/courses/python-beginner-c7VZg/0/1?curriculum_id=4f89dab3d788890003000096
https://www.youtube.com/watch?v=SXR9CDof7qw&index=4&list=PL4C4720A6F225E074
https://www.youtube.com/watch?v=Pfo7r6bjSqI&index=5&list=PL4C4720A6F225E074
https://www.youtube.com/watch?v=hVHqs38fPe8&index=6&list=PL4C4720A6F225E074
https://www.codecademy.com/courses/python-beginner-en-pwmb1/0/1?curriculum_id=4f89dab3d788890003000096
https://www.codecademy.com/courses/python-beginner-nzzVa/0/1?curriculum_id=4f89dab3d788890003000096
https://www.youtube.com/watch?v=tuRYbBvOMRo&list=PL4C4720A6F225E074&index=7
https://www.codecademy.com/courses/python-beginner-en-KAgt5/0/1?curriculum_id=4f89dab3d788890003000096
https://www.youtube.com/watch?v=ewd7Lf2dr5Q&index=8&list=PL4C4720A6F225E074
https://www.youtube.com/watch?v=DkPsD58nUIE&index=11&list=PL4C4720A6F225E074
https://www.youtube.com/watch?v=udnyuHzJsjM&list=PL4C4720A6F225E074&index=12
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10  Dynamic Programming 
a. (ICP) Lecture 13 
b. No Quiz 
c. (ICP) Lecture 14 

11  Object Oriented Programming 
a. (CA) Unit 11 (Introduction to Classes)  
b. Quiz 9 
c. (ICP) Lecture 15 and (ICP) Lecture 16 

 
Part Two: Economic Applications 
 
12     Using Jupyter notebooks here; all the Economics Notebooks  
13  Plotting using matplotlib notebook by David Backus 
14  Using version control with Git (tutorial here, Code Academy, more docs here) 
15     Setting up a project in GitHub (tutorial here) 
16     Using Pandas in Jupyter to import data Backus book chapter 
17     Better visualization in matplotlib Randal Olson’s Blog  
18     Scientific Python Quick Start notebook 
19     Finite Markov Chains notebook 
20     Dynamic Programming and Shortest Paths revisited notebook 
21     The McCall Job Search Model notebook 
22     The Lake Model of Unemployment notebook  
23     The Nelder-Mead Algorithm for Optimization notebook 
24     Visualizing Supply and Demand 
25     Building a Double Auction Simulator 
26     Studying Hyperinflations in the Laboratory 
27     Studying the Data from the Hyperinflation Experiment 
28     Modelling Behavior in the Hyperinflation Experiment 
29     Modelling Government Policy in the Hyperinflation Experiment 

 
 

https://www.youtube.com/watch?v=ZKBUu_ahSR4&list=PL4C4720A6F225E074&index=13
https://www.youtube.com/watch?v=le8tpXQyYcM&index=14&list=PL4C4720A6F225E074
https://www.codecademy.com/courses/python-intermediate-en-WL8e4/0/1?curriculum_id=4f89dab3d788890003000096
https://www.youtube.com/watch?v=y81AhLQN-NI&list=PL4C4720A6F225E074&index=15
https://www.youtube.com/watch?v=Q8SoG1OIveU&index=16&list=PL4C4720A6F225E074
http://quant-econ.net/py/getting_started.html
http://quantecon.org/notebooks.html
http://nbviewer.jupyter.org/github/QuantEcon/QuantEcon.notebooks/blob/master/pandas_and_matplotlib.ipynb
https://try.github.io/levels/1/challenges/1
https://www.codecademy.com/learn/learn-git
https://git-scm.com/doc
https://help.github.com/articles/set-up-git/
https://davebackus.gitbooks.io/test/content/pandas-input.html
http://www.randalolson.com/2014/06/28/how-to-make-beautiful-data-visualizations-in-python-with-matplotlib/
http://nbviewer.jupyter.org/github/QuantEcon/QuantEcon.notebooks/blob/master/sci_python_quickstart.ipynb
http://quant-econ.net/py/finite_markov.html
http://quant-econ.net/py/short_path.html
http://quant-econ.net/py/mccall_model.html
http://quant-econ.net/py/lake_model.html
http://nbviewer.jupyter.org/github/QuantEcon/QuantEcon.notebooks/blob/master/chase_nelder_mead.ipynb

