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ECON 370: Data Science for Economic Analysis

Class meetings: Wednesdays and Fridays from 8:30 to 9:45 AM in 129 Schapiro
Instructor: Professor Pamela Jakiela (pj5@williams.edu)
Office hours: Mondays from 1:30 to 3:30 in 339 Schapiro or by appointment
Prerequisites: ECON 255 or STAT 346, ideally one other economics elective using data
Course websites:

> https://pjakiela.github.io/ECON370/ (course materials)

> https://www.gradescope.com/courses/854937 (submitting assignments)
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Learning Objectives

® Developing advanced data skills, with a particular focus on identifying data new sources,
data cleaning and wrangling, exploratory data analysis, and data visualization

® Learning to implement new statistical methods (e.g. machine learning, text analysis)
which are increasingly being incorporated into the empirical economist’s toolbox, and
learning how these tools are used by economists for prediction and causal inference

® Honing the ability to master new empirical tools such as programming languages (e.g. R,
Python) and statistical methods (e.g. machine learning, text analysis) as they emerge

TLDR: how to be a super RA and be ready for grad school in quantitative social science
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What This Course Is About

® Working with data: finding data, cleaning/wrangling data, visualization/EDA
® Machine/statistical learning: shrinkage methods, random /causal forests, clustering

® Text analysis: working with text, web scraping, word frequencies, topic models
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What This Course Is NOT About

Big data

Computation

Database management

Data science methods that are focused exclusively on prediction

Causal inference, statistical techniques that are not used by economists
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Stata vs. R vs. Python

ECON 255 is taught in Stata, and Stata is still by far the most widely used in by economists
® Many of the techniques we'll cover in this class can't be done in Stata (at present)
® Economics is shifting away from Stata, albeit slowly; not yet clear where we are heading
® Being able to get yourself up-to-speed in a new language is a (data science) skill in itself
® Familiarity with R or Python is not a prerequisite (as long as you know Stata)

| plan to teach the course primarily in R, to the extent that | focus on a particular language
® Lab 1isin both R and Python (you will submit two versions)
® Labs 2 through 15 can (almost all?) be done in R or Python
® | would like you to end the course (somewhat) familiar with both languages
® Absolutely fine to focus your energy on your preferred language
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Readings: Download This

Gareth James - Daniela Witten - Trevor Hastie
Robert Tibshirani - Jonathan Taylor

An Introduction

R hirani

An Introduction
to Statistical

to Statistical

Learming Learning

Second Edition
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Readings: Bookmark These

)

OREILLY"

Fundamentals
of Data
Visualization

A Primer on Making Informative
and Compelling Figures

OREILLY

R for Data
Science

Import, Tidy, Transform, Visualize,
and Model Data

%

. O,

5, o
%

R

Hadley Wickham

Elegant Graphics for Data Analysis

Hadley Wickham,
Mine Cetinkaya-Rundel

Claus O. Wilke Q Springer & Garrett Grolemund

Comattod ol
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Topic-Specific Readings Will Be Posted Online

ECON 370 1 Data

Readings
These are useful references as opposed to required readings.
R for Data Science: 7, 5, and 19

Intro to Data Science: 2, 4, 6

An Intro to Stats with Python: 2.1, 2.2, and 3.1

Source: The Economist

Instructor:

Pamela Jakiela Lecture

h Slides from Lecture 1
ome
syllabus

schedule

Lab
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Assignments: Labs

44 ECON 370 LAB 1: DATA CLEANING AND PREP
N

4 DATE.

it install packages / 1oad libraries as needed and load Libraries
48 you' 11 need ot least tidyverse for R, numpy and pandas for Python

44 specify your file path by defining mypath as the path to your working directory for this lab

#4# R suggestion: mypath <- “[YOUR FILE PATH TN QUOTES]"
Py et Ton mypath L TYOUR FILE PATH Th QUTES"

4 get the barro-lee data on educational attainment -

£ 1oad barro-lee educstionsl. ottaiment doto set fron o cov file
7 the barro 1ec ueb kg barretee.con/
o omond the o o the. . set on Education Attaimment for Populstion Aged 15 and Over (Total Population)
o the File should be called:  BLIOT3 WF1599 v2
1% Toad the dota 25 a 1bb1e or pondas dataframe catled bldsta

48 R suggestion: read_csv()
‘4 Python suggestion: mypath = pd.read_csv

## o many observations are in the data set? o many varisbles?
o hich variables are string (on character) varisoles

suggestions: din(), spec(), head(), summary()
T8 Pythen suggostions: pels; 4. infey 4 shape, 4fcolumns, . diypes

#2 define 2 neu cibble celled 612610 uhich only containg L deta fron 2010
% keep only the colums: BLeode, country, yn.ch, Wacode, region. code
e e S e et Notod e Yaotode, and vegin code. 2o b region

## R suggestion: use the pipe and the filter, select, and renane functions

40 Python suggestion:  df[0f[x1") ~ VALUE] Jellects 3 subset of the rous of datafrane df

Wi Python sugges! 91", x2', 'x3']] selects a subset of the colums of dataframe df
U8 Bython sogbestion: ranimn cslumns ith

48 df - de.renane(colum
w old v *new_var_nane’,
)

##t make a table/tibble sumarizing the average rate of educational attainment by region

2 sugestion: use groupby() and pipe Lo sumarize()
44 Python suggestion: use af.groupby().at
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Assignments: Projects/Presentations

® Data visualization project using provisions data
® Using machine learning to predict infant mortality in the Demographic and Health Surveys

® Final project on a topic of your choice (text? unsupervised learning? new data?)
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Presentations and Other Important Dates

Date Description

9/20 Guest Speaker: Bilal Zia (coffee at 9:00, brownbag at 12:00)

9/25 Data Visualization Group Meetings

9/27 Data Visualization Project Presentations (possibly at Provisions)

10/16 or 10/18
10/23, 10/25
11/22
12/4,12/6

Predicting Infant Mortality Group Meetings
Predicting Infant Mortality Presentations
Final Project Group Meetings

Final Project Presentations
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Assignments and Grading

Lab Assignments

Provisions Data Visualization Project
DHS Predicting Infant Mortality Project
Final Empirical Project

Class Participation in Lecture and Lab

Getting-to-Know-You Survey

45 points
12 points
12 points
21 points
9 points

1 point
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ChatGPT

® The words, analysis tables, and figures/images you produce should be your own

> If the English words/sentences, tables, or figures that you submit can be found in published
articles, on the internet, or anywhere else, you do not receive credit for that lab/project
(as if you submitted an article to a journal but that article was already published elsewhere)

» You must always submit replication code that generates your tables and figures

® Generative Al is a powerful coding tool, and you should learn to use it
» | recommend handing it small coding tasks (e.g. turning a few lines of R code into Python)
» Make sure you understand each step in your final script/program (I may ask)

> It is always your responsibility to make sure that your code is correct, and that it runs
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Next Steps

. Install R and RStudio

. Install Python

. Create a gradescope account

. Complete the getting-to-know-you survey

. Create a DHS account and request data for Kenya + one other African country
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