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ADMINISTRATIVE

INSTRUCTOR
Helen Pushkarskaya (helen.pushkarskaya@yale.edu)
Office: zoom

Office Hour: Tuesday 2:30-3:30pm and scheduled via email.

TIME AND LOCATION
Lecture Time: T, Th 9:45- 11:15am

Lecture Location: online

TEACHING FELLOWS

TBA

TUTORS AND OTHER RESOURCES
TBD

WEBSITE

On Canvas at: TBA

ABOUT THE COURSE

This course will teach you how to judge quantitative information and how to use data to answer
economic and social questions. We will cover four areas:

1. Probability, the study of uncertainty, such as the uncertainty faced by investors,
insurers, and people in everyday life.

2. Statistics, the science of analyzing and interpreting data, such as what a marketing department
might know about past consumer purchases.
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3. Linear regression. A statistical method used to estimate the relationship between two or
more variables.

4. Causality. When can statistical analysis make a claim about causation?

The prerequisites for this course are introductory microeconomics and familiarity with single
variable calculus.This course fulfills theeconometrics requirementfor the economicsmajor.

In most econometrics classes, mathematical methods are introduced and then, sometime later, applied
toafewexamples. Thisclassturnsthataround. Wewillfocuson substantive questions from the start,
and gradually introduce mathematical methods that will help us answer them.

By the end of the class, you will have gained several skills:

1. Beabletochooseappropriate statistical methods to answer real-world questions.

2. Understand both the math and theintuition behind methodslikelinearregressionand
hypothesis testing.

3. Beable to apply these methods to analyze real data with a powerful statistical analysis
package (R).

We will apply our skills to a range of topics in economics, including intergenerational mobility,
energy and environmental economics, discrimination, development economics, public health, and
finance.

GRADES

Introductory Economics Curve

The course follows the curve set for all introductory courses in the Economics Department, per the
department guidelines: A/A- 40%; B+/B/B- 50%; C+ and below 10%.

Grade Components

Your grade will be based on the following components, I reserve the right to change this
breakdown:

. Participation (15%)

You will be expected to attend the interactive lectures each week, complete 5 R-labs, and
participate in group discussions.

. Online Quizzes (10%)

You will havefive shorton-line quizzes (see schedule below). The quizzes will be primarily based

on materials presented during pre-recorded lectures, they are meant as a quick review and generally
quiz questions will be less difficult than exam questions. Quizzes will always be in the
beginning of the class and will end promptly at a specified time.

The quizzes areopen book/opennotes, butyoucannot collaboratewithotherstudentson thequizzes
ordiscussthe quizzes with other studentsuntil after their solutions are posted. The lowest quiz score
will be dropped.
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3. Problem Sets (30%)
There will be 3 problem sets during the semester. These problem sets will be primarily

empirical and based on research papers.

You may work in groups of up to four people on the problem sets, but you must turn in
your own individual assignment. If you work in a group, you must indicate on your
submission the other members of your group. Your problem set with the lowest grade will
be dropped.

The problem sets must be submitted through the course web site by 11:59pm (midnight)
on the day it is due (see class schedule). Any problem set not submitted by midnight on
the due date will not be accepted without a note from your residential dean emailed to me
before the due date.

We will grade a randomly selected subset of the problems from each assignment, check for

completion of the other parts of the assignment, and post suggested solutions after the
problem sets are due.

4. Midterm Exam (20%)
The midterm will be in-class on June 15th, Exams are closed book, but you may bring one

double-sided page of notes for the midterm.

5. Final Exam (25%)

The final exam is cumulative and is scheduled for June 29th, Exams are closed book, but

you may bring two double-sided pages of notes for the final.

Errors in Grading

If a student believes that there has been a mistake in their grading, the student must
prepare a written statement describing in detail the mistake, which then should be emailed
to us.

Changing assigned grades is extremely unlikely and reserved for clear errors made by
ourselves. Re-grading will not be considered unless submitted in writing via email as

described above.

LECTURES

The course includes two pre-recorded and two live/interactive lectures a week. Pre-recorded
lectures will be posted online on Friday before the respective week on the course webpage.
Students are expected to watch them by the specified date; they will be quizzed on
materials from these pre-recorded lectures. Slides for live/ interactive lectures will be posted
on the course webpage but are not designed as a substitute for attending lecture. If you
cannot attend a particular lecture, please augment the lecture slides with the notes from a
student who did attend the lecture.

If students choose to use laptops or tablets to take notes, they may not use them to access

non-course-related websites, Apps, or email during class.
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ACCEPTABLE USE POLICY

You are free to use any published materials (e.g., a textbook), in preparing Econ 117
assignments or for learning the material more generally. Similarly, you are free to use online
resources such as stack overflow questions or R tutorials. You are also strongly encouraged to work with
others in your class. This is particularly helpful for learning to program. Each person must turn in
their ownassignment.

The use of any solution materials prepared in a previous year for Econ 117 or Econ 131, other than
materials distributed thisacademicyearbythe course faculty,is strictly prohibited and constitutes
cheating.Thisincludes 1)anynotes,spreadsheets,orhandoutsdistributedinapriortermofEcon 117
or Econ 131; and 2) any notes, solutions, or spreadsheets prepared by former students of Econ 117
or Econ 131, in either written or electronic form.

This policy means you should not solicit or use solutions to previous years’ problem sets. The
reason for this policy is that access to previous year’s materials can create serious inequities
between fellow students andjeopardize theintegrity ofthe academic environment. Any violation of
this policy will be reported.

We do not tolerate cheating and plagiarism. Cheating or plagiarism will result in a O on the
assignment and will be reported to the college dean. You are welcome to work together in groups up
to4, butyou arerequired to submit your own write-up and your own code.

Please take precautions to avoid putting us in a situation where we are forced to decide if two documents
are “too similar”. As future researchers, consultants, bankers, entrepreneurs, etc, learningtodo honest
workinatimely manneris moreimportantthan gettingeverything correct.

Ifyou are uncertain, please add proper citation. For example, if you relied heavily on a group-
member’s code forone partofan assignment, thenyou should make afootnote highlightingthis
fact. Thismayresultinaslightlylower grade, butaslongas proper creditis clearly given, it does
not constitute cheating. The one exception to this rule is using past material from any previous
version of thiscourse.

SOFTWARE

Much of the course work in Econ 117 will involve analysis of data using R, an opensource
implementation of the object-oriented programminglanguage S. It is widely used by applied statisticians
and its libraries implement a wide variety of statistical and graphical techniques with applications to a
range of disciplines, such as the agricultural and biological sciences, genetics, neuroscience and
economics.

R can be downloaded from https://cran.r-project.org. We will provide some notes on the
useofR as a part of the pre-recorded online materials. There are also many excellentand free R
references available online, for example, Econometrics in R by G. Farnsworth that is available
for free. If your time permits and you want to dig deeper, there are also more programming
oriented references such as An Introduction to Rby W. N. Venables, D. M. Smith and the R Core
Team. However, | recommend learning by trial and error, as it is the most time efficient approach
and sufficient for the type of coding problems that we will consider.



https://cran.r-project.org/
https://cran.r-project.org/doc/contrib/Farnsworth-EconometricsInR.pdf
https://cran.r-project.org/doc/manuals/R-intro.pdf
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Ifyou have never used R (and have never used another programming language), I recommend completing
one or both of these online introduction tutorials:

https:/ /www.codecademy.com/courses/learn-r/lessons/introduction-to-r/ (1-2 hours). This
tutorial now requires a credit card to register for a free trial. If you cancel within7 days, you will
notbe charged.

https://campus.datacamp.com/courses/free-introduction-to-r (3-5 hours). This tutorial is
free.

TEXTBOOKS
There is no required textbook for this course.

While there is no required textbook, you may consider some optional textbooks if you are having
trouble following the material. An excellent econometrics textbook is Introduction to Econometrics,
2nd or 3rd edition, by Stock and Watson (Addison-Wesley, 2010). It’s coverage of probability and
statistics is somewhat rudimentary, butit’s treatmentofregressionmethodsisexcellent,and
the book should serve you well as areference in the future. An alternative with less math but more
intuition is Mastering Metrics by Angrist and Pischke (Princeton University Press, 2014).
Bueno de Mesquita and Fowler's Thinking Clearly with Data emphasizes critical thinking
over statistical techniques.

Forstudentswithoutastrongmathematical background,youmayalso find the following (optional)
text useful: Probability and Statistical Inference, 8th or 9th ed., by Robert Hogg, Elliot Tanis,
and mostrecently DaleZimmerman (Pearson,20100r2015). Hogget al provides much deeper
coverage ofthe concepts coveredin thefirst halfofthe course thandoes Stockand Watson. The
most important method we will cover during the course is linear regression and I highly
recommend Paul Allison’s Multiple Regression: A Primer. Thewritingisextremelyclearand he
covers both theintuition and mathematics behind the method.

CLASSROOM POLICIES

e Students with disabilities should contact Judy Yorkin the Resource Office on Disabilities,
203-432-2324 or talk to me during the beginning of the course to make sure all needs are
accommodated.

e This class is committed to an inclusive learning environment. All students, teaching staff, and
the professor are expected treat each other with respect and dignity at all times. This
includes posts onPiazza.

e All community members should enjoy an environment free of any form of harassment, sexual
misconduct, discrimination, or intimate partner violence. If you encounter sexual
harassment, sexual misconduct, sexual assault, or discrimination based on race, color,
religion, age, national origin, ancestry, sex, sexual orientation, gender identity, or disability
please contact the Title IX Coordinator, Stephanie Spangler, at
stephanie.spangler@yale.edu (203.432.4446) or any of the University Title IX
Coordinators,whocanbefound at:http://provost.yale.edu/title-ix/coordinators.



http://www.codeschool.com/courses/try-r
http://www.datacamp.com/
http://www.aw-bc.com/info/stock_watson/home.html
http://www.aw-bc.com/info/stock_watson/home.html
http://www.aw-bc.com/info/stock_watson/home.html
https://press.princeton.edu/titles/10363.html
https://press.princeton.edu/books/hardcover/9780691214368/thinking-clearly-with-data
https://www.pearsonhighered.com/program/Hogg-Probability-and-Statistical-Inference-9th-Edition/PGM91556.html
https://us.sagepub.com/en-us/nam/multiple-regression/book8989
mailto:stephanie.spangler@yale.edu
mailto:stephanie.spangler@yale.edu
http://provost.yale.edu/title-ix/coordinators
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CIP Code
Note that the economics program has changed its CIP code. The new CIP code (for
Classification of Instructional Programs) by the National Center for Education Statistics at the
Department of Education is 45.0603 (Econometrics and Quantitative Economics) rather than
the old one 45.0601 (Economics, General).

SCHEDULE
The schedule is subject to change.

Week

Prerecorded
materials

Interactive
lecture

Materials

Psets

I-1.
Introduction:
Econometrics is
Eating the
World

Econometrics and data analysis
underlying policy debates and
changes in the economy. Motivating
example of income inequality. Course
skills: skepticism, R. Start with
probability definitions, solving

first problems, class design. How to
use R.

PR-1. Joint and
Conditional
Probability.

Independence.

Intersection of events, Joint
probability, Marginal probability;
Union and Union Rule; Mutually
Exclusive events, Exhaustive events,
Complement Rule; Conditional
probability; Bayes Rule; Example:
Intergenerational Mobility; Example:
Elections 2016/2020; Independence;
Setting up R.

I-2. Application
of  probability
rules.

Quiz 1 (I-1 & PR-1). Applications in
evictions data. Applications in
mobility data. Applications tocollege
and income mobility. Lab 1. Working
with R

PR-2. Random
Variables I

Random variables, Discrete random
variable; Example: Electricity sources
in Bihar, India; Continuous random

variables; Families of probability
distributions; Expected value;
Expected value: Linearity; Central

tendency: Median and Mode;
Example: Returns to venture capital.

Pset 1
assigne
d, due
on June
1st at
11:59p
m.




PR-3. Random
Variables II

Variance; Example: Penalty kick;
Covariance; Variance and
Covariance: Linearity; Correlation;

Example: Portfolio Analysis;
Correlation: Examples; Cumulative
density function.

[-3. The Sample
Is Not  the
Population

Quiz 2 (I-2 & PR-2&3). Example: Sri
Lankan  Microenterprises; Joint
distributions. Arbitrary / empirical
distributions vs. parametric families
of distributions, e.g., binomial,
exponential, Pareto with Piketty
data. Idea of population and sample
statistics. Estimators. Sample mean
and unbiasedness.

Pset 2

assigned,

due on
June 7

I-4. The Central
Limit Theorem

Idea of simulation. The sample
mean. [llustrating the Central Limit
Theorem for sample means. CLT in
data visualization. Write random
variable generating function and
calculate sample means. Lab 2.

at 11:59
pm

PR-4. Hypothesis
Testing: Could This
Have Happened by
Chance?

Standard errors; Probability values;
Hypothesis tests; Two sample
comparisons; Confidence intervals;
One-sided test vs. two-sided test
Example: Micro-enterprise profits;
Example: Election Polls.

PR-5. Selection and

Causation

Correlation vs. causation;
Randomized Control Trial (RCT);
Randomized Control Trial (RCT) in
an imperfect world; Examples: RCTs
in Economics.

5. Midterm
Review

Quiz 3 (I-3&4 & Pr-4&5). Midterm
Review

PR-6. Linear
regression -
Introduction,
univariate

Conditional expectation function;
Need for simpler models: lack of data
and sampling error, interpretation of
parametric models. Ordinary least
squares in univariate case.
Formulae for slope and constant and
reference to OLS objective function;
Residual variance; Uncertainty in
OLS estimation; Population versus
sample coefficients.

Midterm

exam

I-7.
Randomized
Control Trial
(RCT) and
Regression
Analysis in an
imperfect world.

Randomized Control Trial (RCT) in
an imperfect world, Assumptions of
Liner regressions, what if they are
violated. Lab 3.

Pset 3 is
assigned,
due on
June 22
at 11:59
pm




PR-7. Linear
regression -
Multivariate

Univariate vs. multivariate
regression, variance explained, R2.
Estimating multiple regressions.
Running regressions in R and
interpreting output. Marginal
effects. Mincer regression,
Functional form. Standard errors
and Uncertainty in multivariate
case.

I-8. Fixed
Effects and
Difference-in-
Differences

Quiz 4 (I-7 & PR-5-7). Application
of multiple regression: difference- in-
difference. Specification of
difference-in- difference and fixed
effects models. Identifying
assumption and test for pre-trends.
Leading cases: policy changes.
Research examples. Lab 4.

PR-8. Regression
modeling

Prediction vs Causation, Omitted
variables bias, Study case I: Mincer
regression redux Study case II:
Earnings of Twins, Model building,
Model building: Fit, Mincer
regression, Model fit:
selections

Variable

PR-9. Difference-in-
Differences,
Regression
Discontinuity

Difference in differences: Theory,
Study case: The effect of school-
building on education and wages,
“Standard” Setup. Regression
discontinuity: Theory and
Implementation, RD study case:
Incumbency advantage, RD study
case: The Effect of Alcohol
Consumption on Mortality; When
does Regression Discontinuity do
not work?

I-9. Final
Review

Quiz 5 (I-8 & Pr-8&9). Final Review

Final Review: from
PR-1 to PR-9

I-1-8, Pr-1-9, Labs1-4, Psets1-3

Final Exam
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