
ECON 761, Graduate Econometrics I, Fall 2021

Parts of this outline are subject to change

Last updated: August 13, 2021

Details regarding communication policy, TAs, dates and assignments will be posted on

Avenue to Learn (A2L) before the second week of September.

• Econ 761 Zoom meeting times: Thursdays 09:30-10:30 AM EST via Zoom. First

meeting September 9, 2021. Link will follow via email and on A2L.

Instructor: Irene Botosaru

• Email: botosari@mcmaster.ca

• Communication policy: Details to be added

– Econometrics (technical) questions will not be answered by email, rather they

will be answered during synchronous office hours.

– Office hours will be held synchronously on Zoom. Students will be asked to

sign up for Zoom office hours in advance using calendly at https://calendly.com/ib aed/15min.

Students will provide their names and McMaster email addresses to be able to

sign up and receive a Zoom link. Zoom links will not be sent to non-McMaster

email addresses.

Course Description

This course is an introduction to probability theory and statistical inference designed for

first year graduate students in economics. The course covers econometric models and

methods that are most used in economics. We will learn about identification, parameter
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estimation, and statistical inference. Knowledge of these methods is crucial in order to

read and write research papers in economics. More generally, the ability to understand

the assumptions behind econometric methods and to interpret both statistical estimation

and test results is very important for work in economics, policy, and other social and

natural sciences.

The course will have a large mathematical / technical component as well as a programming

component.

Being mathematically rigorous will be at the forefront of all work in this course.

A little bit more information

Much of the material in this course is classical, as many of the foundations of econometrics

(and theoretical statistics) were laid decades ago. This means that we won’t discuss “big

data” methods, such as data-hungry estimation and classification methods, or methods

that apply to the case of having more parameters than data points. We will focus on

basic econometric concepts and methods that you are highly likely to encounter in both

the applied and the theoretical literature in economics as well as in other economics and

econometrics courses at Mac.

Many of you may not aspire to become theoretical econometricians, however you will need

to make an effort to understand the theoretical concepts introduced in this course. Not

only are they ubiquitous in economics (even if these concepts may not seem momentarily

“relevant” to your empirical questions and interests), but all relevant applied work in

economics uses econometric techniques. This means that you have to become versed in

(at least) basic econometric language to be able to do good and relevant work in applied

economics – you should at least be aware that the validity of your results depend on the

validity of the econometric method used, which depends crucially upon the validity of the

underlying assumptions.

As there is no universal econometric method, that is, no method that applies to all eco-

nomic models and to all data sets, you will need to pay special attention to the assumptions

behind an econometric technique to understand if you can apply it to your model and

data. Differently put, there is no magic econometric method or model that will produce

the best results in all situations and for all data sets; but there are best practices.
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Whenever you use econometric methods, you have to make sure that you are familiar

with:

• your data set: do you have missing observations? do some observations have missing

covariates while others don’t? is there measurement error? is the data censored? is

it trimmed? is the outcome variable binary, count, always positive? etc.

• your economic model: are there shape restrictions, such as monotonicity? is the

outcome of interest in your economic model a linear or nonlinear function of the

covariates, of the parameters? do you know anything about the unobserved hetero-

geneity?, i.e. do you know its distribution, or just the mean?

• a variety of econometric techniques that you could apply: how should you impose

monotonicity restrictions when your data is censored and partially missing? does

OLS work with censored data, with count data, with outcomes that are always

positive? if it does not, what other econometric method should you use?

Prerequisites

Students should have a working knowledge of basic linear algebra (e.g. linear systems

of equations, matrix algebra), multivariate calculus (e.g. partial derivatives, multivariate

optimization), elementary probability theory (e.g. joint distributions, conditional expecta-

tions, variances and correlations), and statistical inference (e.g. consistency, unbiasedness,

confidence intervals, hypothesis testing).

• Please, become familiar with Chapter 2 in Hansen’s note here. This is a quick review

of linear regression, with some proof techniques at the end.

Software and platforms

All software and platforms that we will use in this class are free.

• For all statistical work, we will use R and RStudio, which can be downloaded

following the instructions here. Please, try to look over the interactive primers here.
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• We will use RMarkdown to type homework solutions and present the statistical re-

sults done with R. Students will be required to submit most work as an RMarkdown

file knit as pdf.

– This may require students to become familiar with typing in latex. Latex is

free and can be found online.

• We will use calendly and Zoom to schedule and have meetings

• We will use A2L for all course material, announcements, submitting homework,

and asking questions.

Avenue to Learn: Students should be aware that, when they access the electronic

components of this course, private information such as first and last names, user names for

the McMaster e-mail accounts, and program affiliation may become apparent to all other

students in the same course. The available information is dependent on the technology

used. Continuation in this course will be deemed consent to this disclosure. If you

have any questions or concerns about such disclosure please discuss this with the course

instructor.

Organization

First lecture: Thursday, September 9th, 2021, 09:30 - 10:30 AM EST, will be

synchronous / live.

• Zoom link for this session on Avenue to Learn. Also sent by email, please, pay

attention to emails received with subject “Econ 761.”

• Please, make sure you can attend this session.

• Please, have your camera on.

• The goal of this live Zoom session is to give you the chance to meet other students

taking the course, ask questions, and meet the instructor and the TAs.

Before first lecture:
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• In due course, you will receive an email containing a self-test with concepts that you

are expected to already know from your undergraduate econometrics and mathe-

matics and statistics courses. Details to be provided soon.

• On September 1st, you will be assigned specific problems from the self-test. Please,

complete these problems by September 8th.

– this assignment is a review of concepts from probability theory, logic, and OLS

that you are expected to know (see prerequisites)

– Deadline for submission: September 8th, 12:00 PM (noon) EST.

– Submit your solution on A2L. Details will be provided soon.

– The assignment should be typed in RMarkdown and submitted as pdf.

• On September 9th, we will discuss this assignment as a class.

The remaining of the course will be mostly asynchronous. Meaning that course

material will be posted online, lectures and exercise / lab classes (if any) will be pre-

recorded, and most likely posted on the course website (to be made available sometime

before the start of the term).

A discussion board for this course will be set-up in due course on A2L. The purpose of

this discussion board is for you to ask your questions related to the assignments and to

the lecture material. I will monitor the account, but not actively answer the questions in

order to encourage students to interact and answer each others questions. I may answer

questions that have not been answered for more than a week.

The software for this course will be R and RStudio. For a primer and resources on

RStudio, see RStudio Education. We will also use RMarkdown. For a primer, see

primer on RMarkdown.

Course Videos

Videos related to course material will be made available and posted on Macvideo. Watch-

ing these videos is mandatory, their contents will appear on the assignments. Some videos

regarding coding have been created for this course by Caleb Kwon, a PhD student in Op-

erations Management at Harvard University. The videos can be found here.
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Grading

The final grade is based on:

1. PS0 (due on Sept 8th) and participation in the Zoom session on September 9th

(5%);

2. 5 assignments (60%);

Please see policy below on late assignments.

It is important to pay attention to all emails and deadlines.

If something is not clear, it is your duty to clarify the situation before the deadline

(not after).

Questions related to deadlines asked within 48 hours of a deadline will not receive

a response.

3. a Monte Carlo study (35%) that will be due towards the end of the class.

Please see policy below on late assignments.

It is your duty to clarify whatever is unclear to you before the deadline (not after).

Questions related to deadlines asked within 48 hours of a deadline will not receive

a response.

There will be 5 assignments (60% of the grade), composed of theoretical problems and

coding in R. The problem sets will be assigned approximately every two weeks. Solutions

have to be typed in RMarkdown and uploaded as pdfs on A2L. Note that you cannot

upload html on A2L, so you have to be able to compile your document to a pdf. The

Monte Carlo study, which will also contain theoretical questions (35% of the grade), .

You will have 2 weeks to work on this project, which will be an individual project.

Late assignments

If submitted by the deadline (T ), your possible score on any assignment is 100%.

If submitted within 12 hours after the deadline, so in between the interval T + 12

hours, your possible score is 60%.
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Anything submitted later than 12 hours after the deadline, will incur a score

of zero.

Be sure that you understand that any late work incurs a substantial cost. You

will have plenty of time to work on the assignments, as long as you organize your time

well, you should have no issues submitting even early work!

It is your duty to clarify deadlines, in case they are not clear to you.

You should clarify any questions you may have about deadline at least 48 in advance of

the deadline. In fact, any clarification questions asked within 48 hours of the

deadline will receive no answer.

Resources

Readings will be assigned from

• Wooldridge, Econometric Analysis of Cross Section and Panel Data: Second Edi-

tion.

– most lectures are best on this material

• Hansen, https://www.ssc.wisc.edu/˜bhansen/probability/

– most lectures will contain reference to this material

• Hogg, Craig, and McKean, Introduction to Mathematical Statistics.

• Newey and McFadden, Chapter 36 Large sample estimation and hypothesis test-

ing.

• Verbeek, A Guide to Modern Econometrics.

Other relevant textbooks are

• Billingsley, Probability and Measure.

• Casella and Berger, Statistical Inference.

• Hayashi, Econometrics.
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• Greene, Econometric Analysis.

• Stock and Watson, Introduction to Econometrics.

• Cameron and Trivedi, Microecometrics: Methods and Applications.

• Angrist and Pischke, Mostly Harmless Econometrics.

• Manski, Identification Problems in the Social Sciences.

Feel free to discover your favourite graduate econometrics textbook.

Tentative Course Outline

• Preliminaries

Probability Theory and a quick into to Measure Theoretic Probability

Convergence (in probability, almost surely), Laws of Large Numbers, Central Limit

Theorems

• Linear Regression Model

Identification

Asymptotic Properties of the OLS estimator

Finite Sample Properties of the OLS estimator

Hypothesis Testing

Heteroscedasticity Robust (and Clustered) Standard Errors

Generalized and Weighted Least Squares Estimator

Instrumental Variables and the Two-Stage Least Squares Estimator

• Maximum Likelihood Estimation

Maximum Likelihood Estimator

Large Sample Properties and Inference

• Generalized Method of Moments

GMM estimator

Large Sample Properties and Inference

• The Bootstrap and subsampling
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• Basic Time Series Models

Time Series Regressions

ARMA Processes

The instructor and university reserve the right to modify elements of the course during the

term. The university may change the dates and deadlines for any or all courses in extreme

2 circumstances. If either type of modification becomes necessary, reasonable notice and

communication with the students will be given with explanation and the opportunity to

comment on changes. It is the responsibility of the student to check his/her McMaster

email and course websites weekly during the term and to note any changes.
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UNIVERSITY POLICIES

Academic Integrity Statement

You are expected to exhibit honesty and use ethical behavior in all aspects of the learning

process. Academic credentials you earn are rooted in principles of honesty and academic

integrity.

Academic dishonesty is to knowingly act or fail to act in a way that results or could

result in unearned academic credit or advantage. This behavior can result in serious

consequences, e.g. the grade of zero on an assignment, loss of credit with a notation on

the transcript (notation reads: “Grade of F assigned for academic dishonesty”), and/or

suspension or expulsion from the university.

It is your responsibility to understand what constitutes academic dishonesty. For infor-

mation on the various types of academic dishonesty please refer to the Academic Integrity

Policy. http://www.mcmaster.ca/academicintegrity

The following illustrates only three forms of academic dishonesty:

1. Plagiarism, e.g. the submission of work that is not one’s own or for which credit has

been obtained.

2. Improper collaboration in group work.

3. Copying or using unauthorized aids in tests and examinations.

Academic Accommodation of Students with Disabilities

Students who require academic accommodation must contact Student Accessibility Ser-

vices (SAS) to make arrangements. Academic accommodations must be arranged before

classes or academic work begins, and for each term of study. Student Accessibility Ser-

vices can be contacted by phone 905-525-9140 ext. 28652 or e-mail sas@mcmaster.ca. For

further information, consult McMaster University’s Policy for Academic Accommodation

of Students with Disabilities.
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Academic Accommodation for Religious, Indigenous and Spiri-

tual Observances

Students who require academic accommodation due to an Observance must submit a

RISO form to their Faculty office, electronically or in person, normally within ten working

days from the beginning of each term in which they are anticipating a need for Accom-

modation. For further information, consult McMaster University’s Policy on Academic

Accommodation for Religious, Indigenous and Spiritual Observances.

Faculty of Social Sciences E-mail Communication Policy

Effective September 1, 2010, it is the policy of the Faculty of Social Sciences that all e-mail

communication sent from students to instructors (including TAs), and from students to

staff, must originate from the student’s own McMaster University e-mail account. This

policy protects confidentiality and confirms the identity of the student. It is the student’s

responsibility to ensure that communication is sent to the university from a McMaster

account. If an instructor becomes aware that a communication has come from an alternate

address, the instructor may not reply at his or her discretion.

Course Modification

The instructor and university reserve the right to modify elements of the course during the

term. The university may change the dates and deadlines for any or all courses in extreme

circumstances. If either type of modification becomes necessary, reasonable notice and

communication with the students will be given with explanation and the opportunity to

comment on changes. It is the responsibility of the student to check his/her McMaster

email and course websites weekly during the term and to note any changes.

CONDUCT EXPECTATIONS

As a McMaster student, you have the right to experience, and the responsibility to demon-

strate, respectful and dignified interactions within all of our living, learning and working

communities. These expectations are described in the Code of Student Rights & Respon-

sibilities (the “Code”). All students share the responsibility of maintaining a positive
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environment for the academic and personal growth of all McMaster community members,

whether in person or online. It is essential that students be mindful of their interactions

online, as the Code remains in effect in virtual learning environments. The Code applies to

any interactions that adversely affect, disrupt, or interfere with reasonable participation

in University activities. Student disruptions or behaviours that interfere with university

functions on online platforms (e.g. use of Avenue 2 Learn, WebEx or Zoom for delivery),

will be taken very seriously and will be investigated. Outcomes may include restriction

or removal of the involved students’ access to these platforms.

COPYRIGHT AND RECORDING

Students are advised that lectures, demonstrations, performances, and any other course

material provided by an instructor include copyright protected works. The Copyright

Act and copyright law protect every original literary, dramatic, musical and artistic work,

including lectures by University instructors The recording of lectures, tutorials, or other

methods of instruction may occur during a course. Recording may be done by either the

instructor for the purpose of authorized distribution, or by a student for the purpose of

personal study. Students should be aware that their voice and/or image may be recorded

by others during the class. Please speak with the instructor if this is a concern for you.
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