
PS231A – Quantitative Analysis in Political Research
Fall 2022

Time: T/TH 9:30am - 11am, Room: 791 SSB
Section: TH 4pm - 6pm, Room: 791 SSB

Instructor: Erin Hartman, SSB 716, ekhartman@berkeley.edu

Office Hours: W 1-2pm, 716 SSB

GSI: Kamya Yadav, kamyayadav@berkeley.edu

Office Hours: T 4-5pm and TH 3-4pm, GSI room

“I hear and I forget. I see and I remember. I do and I understand.” – (commonly attributed to) Confucius

Course Objectives: This course is intended as an introduction to research design and regression analysis. We will discuss
the underlying principles of research design and how to frame a research question. We will learn the basic tools of statistical
inference and apply this knowledge to the practice of regression analysis. The course will emphasize the relationship of these
statistical tools for drawing causal inferences, however prediction and description will also be covered. To achieve this we will
focus on:

• Basic probabilistic thinking

• Describing distributions

• The difference between design-based inference and model-based inference and its role in research design

• The principles of statistical inference

• The building blocks of causal inference

• Characterization of the regression model

• Interpretation of the regression model

• Diagnostics and extensions of the regression model

• Threats to validity and sensitivity analysis for regression models

• Flexible regression modeling

Students should be aware that this course will be a lot of work. As Confucius indicates–hearing and seeing (i.e. lecture) are not
sufficient for understanding. Lectures will be aimed at introducing and reinforcing materials, but much of the learning of the
material must be done by you.

You will learn by doing. To that end, you will apply the lessons learned in lecture in numerous ways–through occasional
problems in class, analytical and applied problems in problems sets, and many coding applications. Learning statistics is like
learning another language–you will most likely not be an expert at the end of these fifteen weeks, but you will have the basic
building blocks to continue practicing and learning beyond the scope of the course. At times it will be confusing and possibly
overwhelming. As Confucius also says, “It does not matter how slowly you go so long as you do not stop.” Sustained effort is
key to success in this class.

Prerequisites: The most important prerequisite for this course is a willingness to engage in learning. The process of learning
methods takes time. As with learning foreign language, learning statistics takes persistence and practice. Sitting and pushing
at the boundary of your knowledge can be uncomfortable, but know that I believe each and every student is capable of learning
and succeeding in the formal and quantitative methods sequences. Students who learn to persist past that discomfort go on to
be very successful in our courses, no matter where they started.

More formally, this course assumes that you have a foundation in probability and statistics and matrix algebra at the level of the
summer Math Camp. Additionally students would benefit from some prior exposure to coding in R.
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Course website: The course website will be hosted at:

https://bcourses.berkeley.edu/courses/1516914

This will be the main source for all course materials, including problem sets, lecture notes, and worksheets. In addition to
lectures and office hours, all questions about lectures, problem sets, and other course materials should be posted to the Ed
Discussion forums linked to on the course website. This allows all students to benefit from the discussion, and to help each
other understand the materials. If you have a question, chances are one of your colleagues does too. All non-personal questions
should be posted to the discussion forum. Students encouraged, and expected, to participate in answering questions and helping
each other on the forum.

Calling on Students in Lecture: In lecture, I will assume you have come to class prepared having read the material and ready
to learn. I will pose questions, and will call on individuals to answer questions. Often times, this will be after you have had an
opportunity to brainstorm and discuss with your colleagues. At any time, you may say “pass”.

No Laptops in the Classroom: No laptops. No laptops. No laptops.

Updated lecture notes will be posted before class. You may print these and write on them. You may not have your computer
open in class. It is distracting to you, your fellow students, and to me.

https://www.nytimes.com/2017/11/22/business/laptops-not-during-lecture-or-meeting.html

If believe you will have an issue with this, please discuss it with me as soon as possible.

Textbooks: There is no single textbook for this course. Material will primarily be presented through lecture slides, which will
be posted on the course material. However, we will rely quite heavily on one textbook:

• P. M. Aronow and Benjamin Miller. Foundations of Agnostic Statistics. Cambridge University Press. 2019. Available
for download through library here.

While this book is technical, it also outlines mathematical proofs in a clear and explicit way if you’re willing to take the time to
follow along. I encourage you to engage with the math, ask questions, and learn to feel comfortable with technical texts.

Some additional readings may be assigned for specific lectures or problems sets, and will be noted at that time.

• David A. Freedman. Statistical Models: Theory and Practice. Cambridge University Press, 2nd edition, 2009.

• Hayashi, F. Econometrics. Princeton: Princeton University Press, 2000. (Chapter 1 available on bCourses)

• Guido W. Imbens and Donald B. Rubin. Causal Inference for Statistics, Social, and Biomedical Sciences: An Introduc-
tion. Cambridge University Press, 2015. Available for download through library here.

For a background on mathematical concepts, the following book may be helpful:

• Will H. Moore and David A. Siegel. A Mathematics Course for Political and Social Research. Princeton University
Press. 2011. Available for download here.

For a background on probability, the following books may be helpful:

• Joseph K. Blitzstein and Jessica Hwang. Introduction to probability. Boca Raton, FL: Crc Press, 2015.

• Morris H. DeGroot and Mark J. Schervish. Probability and Statistics. Addison Wesley, 3rd edition, 2002.

• Freedman, David, Robert Pisani, and Roger Purves. Statistics. W. W. Norton. 4th edition 1998.

For a background on coding in R:

• Grolemund, Garrett and Wickham, Hadley. R for Data Science. O’Reilly Media. 2016.
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Requirements and Evaluation
Grading in this class will be based on the components described below. Late work will not be accepted without prior
permission. Makeup exams will not be given, and students who miss exams will receive a score of 0 absent extraordinary
circumstances.

Participation
There are numerous ways to participate in the course. Within a given week, you can accumulate participation points by:

• Attending lecture (2 pts).

• Attending section (2 pts).

• Attending office hours (2 pts).

• Posting a thoughtful question in the Ed discussion forum (1 pt each, max 2 pts). In particular, we encourage you to post
questions for section.

• Respectfully and constructively answering a question in the Ed discussion forum (1 pt each, max 2 pts).

There are some weeks, such as the first week or those containing holidays and exams, where we will default to granting atten-
dance credit. These will be reflected on the course website. There will occasionally be additional participation opportunities as
well.

In addition to weekly participation, you must complete the following assignments on time for full participation credit:

• Pre-test

• Midterm Evaluation

• Post-test

• Course Evaluation

Ed Discussion: We will use Ed Discussion, which you can access through bCourses, for all online discussion for the course.
Do not email questions about course material to the professor or GSI. You should post and answer questions on the forum. If
you email questions to the instructors, we will request you post them (optionally anonymously) to the forum. Note that, in
addition to posting as yourself, you have the following options (from Ed Discussion):

When creating a thread, you can select the following options:

PRIVATE Only you and the instructors of the course can see this thread. You should use this if the question is
personal in nature or contains your work that cannot be shared with other students.

ANONYMOUS You will appear as anonymous to other students to the course. You are not anonymous to your
instructors.

Coding Exercises
Learning to code in R is a key component of this course. To do this, we will rely on datacamp.com lessons. To ensure that you
stay on top of coding, there will be a coding lesson that must be completed by midnight before each class period. Due dates are
available in the datacamp.com module, and are listed at the end of this syllabus.
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Problem sets
Problem sets will be assigned approximately bi-weekly, with each contributing equally towards this portion of the final grade.
Each problem set will contain a mix of analytical and coding problems.

You will receive a Harry Potter-style grade for each problem. These grades will be determined by the associated rubric.
Additionally, for the purpose of the grading contract, you will receive a ‘complete/incomplete’. Conceptually, you can interpret
the Harry Potter grades as:

• ‘O – Outstanding’: Attempted all of the problems. Truly exceptional work indicating mastery of the material.

• ‘E – Exceeds Expectation’: Attempted all of the problems, mastered most concepts, but room for growth remains on the
material.

• ‘A – Acceptable’: Attempted all of the problems. Demonstrated clear understanding of core concepts expected for the
course, but lacking mastery or nuance on some concepts.

• ‘N – Needs Improvement’: Attempted all of the problems. Clear holes in understanding of core concepts. Not meeting
expectations for the course.

• ‘U – Unsatisfactory’: Little discernible effort or unattempted.

Advanced Moves: For each problem set, we will release detailed solutions. You may choose to do the following problem set
reflection assignments:

• Pick at least one of your lowest scoring problems, for which you received lower than an ‘O’. For each problem, explain
what you did incorrectly, and what you have subsequently learned. Outline any remaining questions you have. No more
than 2 pages per response for a question. These will be graded based on the provided rubric.

• If you received an ‘O’ on everything, pick at least one problem. Write a related homework problem with solution. Note
here that it cannot be merely a marginal change to the problem, it needs to be a related but sufficiently different problem
(i.e. you cannot just plug in new numbers to the existing solutions). These will be graded based on the provided rubric.

Additional advanced moves, non-collaborative problems, may be listed in individual problem sets.

Collaboration Policy: Collaboration is allowed and encouraged with students currently enrolled in the course. You may not
collaborate with students outside of the course. All persons and resources consulted in completion of the problem set must be
clearly listed. This means that if you discuss a problem with a colleague, you should list their name at the beginning of that
problem. If you copy code from stackexchange.com, you should cite this source.

Note that while collaboration is an integral part of this course, you should not copy, or rely too heavily on others, when
completing problem sets. See the section on Academic Honesty and ensure that you’re following university guidelines.

All questions should be posted to the bCourses discussion forum.

Submission Policy: All submissions should be uploaded to the bCourses website. Unless otherwise noted, solutions should be
typed in RMarkdown. The .Rmd and final PDF should be uploaded to bCourses before the class period the problem set is due.

Guidelines for submission:

• The problem being addressed should be replicated at the beginning of the solution.

• Code should be clearly commented, or described in the markdown file.

• Figures should be neatly labeled and annotated. Labels should be sufficiently large to be readable.

• Any proofs should be easy to follow, with any properties or theorems cited as needed.

• Discussions should be concise and correct. Points will be deducted for verbose discussions that include incorrect answers,
even if they also discuss the correct answer.

• There is no exception to the RMarkdown policy.

If you’re struggling with RMarkdown, you can check out the datacamp.com module here:

https://www.datacamp.com/courses/reporting-with-r-markdown.
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By the end of the course, you are expected to submit all analytical problems using LATEX. For the first few problem sets,
some analytical problems will be marked as “handwritten optional” for students unfamiliar with LATEX. You may submit
these problems in easily legible handwriting. If you’re unfamiliar with LATEX, you might want to check out the tutorial here:
https://www.overleaf.com/learn/latex/Learn LaTeX in 30 minutes. A great reference for LATEX math symbols can be found
here: https://en.wikibooks.org/wiki/LaTeX/Mathematics.

Midterm exam
The midterm exam will be held in class on October 18, 2022 and will cover the material discussed in class up to that point.

Advanced Move: You will have a resubmission opportunity for the midterm exam.

Final Exam
There will be a comprehensive take home final exam due Thursday, December 15, 2022 (administered online, open note, will
begin on Wednesday, December 14, 2022).
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Grading Contract
Grading student work can often promote an antagonistic or stressful dynamic in a course that distracts from the business of
learning. The goal of this course is to help you begin to build the toolkit you need to do quantitative methods in your own,
individual research. This requires that you try new skills, even if you don’t get it right it on the first try. Because of these
potential tensions, this course will instead rely on a form of evaluation called “contract grading” that encourages responsible
student behavior and rewards persistence and effort. My hope is that by clearly outlining the effort necessary to earn an ‘A’ or
‘B’ in this class, you will feel empowered to take risks when attempting new material and concepts and seek out help without
fearing the impact on your grade. It also mitigates the wide range in quantitative backgrounds that students begin with in our
program and doesn’t merely reward previous experience with the material.

To that end, the following table outlines the contract for receiving an ‘A’ or ‘B’ in this course. Deviations of ± are at the
discretion of the instructor.

Table 1: Contract-based Grading

B A

Participation ≥ 6 participation points in at least 11 weeks.
Completed pre-test, post-test, midterm, and course
evaluation.

≥ 8 participation points in at least 11 weeks, with a
cumulative of at least 110 pts. On-time completion of
pre-test, post-test, midterm, and course evaluation.

Coding ≥ 75% of coding assignments completed on time (18). ≥ 87.5% of coding assignments completed on time
(21).

Problem Sets ≥ 6 problem sets that receive a complete. ≥ 6 problem sets that receive a complete
and 5 problem set reflections that receive
a complete.

Midterm Passing grade on the midterm. Passing grade on the midterm and completed midterm
resubmission opportunity.

Final Passing grade on the final. Passing grade on the final.

Everyone in the course will be participating in the contract unless you explicitly notify me by email, and receive a written
confirmation. You may opt-out of the contract at any time before the final. If you have reverted to traditional grading, you will
do so for the remainder of the term.

Tradtional grade option: Traditional grades will be construct as a weighted average of: Participation (5%, out of total points,
plus completion pre/post-test and midterm and course evaluations), Coding Exercises (15%), Problem Sets (45%, graded using
the Harry Potter grades as ‘O’=100%, ‘E’=90%, ‘A’=80%, ‘N’=60%, ‘U’=0%), Midterm (15%), Final (20%).

More information on contract-based grading can be found here:

Inoue, A. B. (2019). Labor-based grading contracts: Building equity and inclusion in the compassionate writing class-
room. Fort Collins, CO: WAC Clearinghouse.

6

https://wac.colostate.edu/books/perspectives/labor/


Syllabus Hartman – PS231A – Fall 2022

How to succeed in this course
This course is challenging for many, if not most, students. We will cover a lot of material, and it is important to keep on top of
the materials. The first tip for success is that you bring an open-minded, curious, growth mindset to this course. The second is
that, when you encounter an issue, you reach out for help. If you find yourself behind or feel like you do not fully understand
earlier material, it is easy to quickly fall behind, so it is important that you reach out early and often. We want to help you
succeed, however, if you don’t communicate that there is a problem to us, we cannot help.

Below are some suggestions for how to succeed in the course.

• Course slides: These are the primary written resource for the course. Print them out, look at them before class and write
down questions. Take notes on them during class. Revisit them after lecture. You can post question about the slides on
Ed Discussion.

• Lecture: Lecture is intended to help scaffold your learning, and is not intended to the primary resource for your learning.
During lecture, try to be present and ask questions.

• Worksheets: During some lectures, we will have associated worksheets. Blank versions will also be posted online.
Practice these problems, returning to them after lecture to study them in more depth.

• Section: Section is an opportunity to go over the material covered that week, focusing on core concepts. Please attend
section. Try to be present and ask questions. You can post questions about material covered in section on Ed Discussion.

• Discussion forum: Each lecture and problem set will have an associated discussion forum on Ed Discussion. Use these to
ask questions about course related materials. You may post questions anonymously. While we will monitor the discussion
forum, we expect that, primarily, students will answer each others questions. Teaching and explaining are great ways to
deepen your learning.

• Office hours: Both the GSI and I will hold weekly office hours. If you have questions, please sign up for a slot. While not
a strict rule, if you have questions about the problem set, I suggest you ask the GSI (and many of your colleagues might
be there as well!) If you have more general questions about the course material, please direct those towards the Professor.
When you come to office hours, in order for us to be able to help you, and to make sure you don’t immediately walk out
out of office hours and get stuck again, make sure you’ve considered the following questions first:

– What have I already done and what do I already know?

– Why am I stuck here?

– What will I do in the next step, once I get unstuck?

• Problem sets: Problem sets are where you really learn the material in this course. Start these early and seek out help
when you get stuck. Work with your colleagues, although try to make sure you can write up your own solutions to ensure
you understand them. Each problem set has an associated discussion forum on Ed Discussion.

• Problem set solutions: We will provide detailed solutions to each problem set. While you will receive a holistic grade
for your problem set and the GSI will highlight larger issues with your problem set, you will be responsible for reading
the problem set solutions and identifying where you were correct and incorrect in your understanding. Do this while the
material and problem set are still fresh in your mind! If you have questions, ask them in the discussion forum or in office
hours.

• Department tutors: The department offers, and pays for, 1-on-1 tutoring for quantitative methods. Reach out to the
Professor if you would like to participate. We encourage you to take advantage of this opportunity.
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Class policies

Diversity and Classroom Climate
Diversity is a defining feature of the University of California and we embrace it as a source of strength. Our differences —
of race, ethnicity, religion, sexual orientation, gender identity, age, socioeconomic status, abilities, experience, and more —
enhance our ability to achieve the University’s core missions of public service, teaching, and research. We welcome faculty,
staff, and students from all backgrounds and want everyone at UC Berkeley to feel respected and valued.

We are all responsible for creating a learning environment that is welcoming, inclusive, equitable, and respectful. If you feel
that these expectations are not being met, you can consult me or the GSI. The expectation in this class is that we all live up to
this responsibility, even during vigorous debate or disagreement. The resources listed below may help individual students feel
a sense of belonging.

Grade Appeals
I am happy to meet with students about grading issues, but only after you have met with the graduate TAs and submitted a
grading request in writing. Please meet first with the graduate TAs with any concerns about evaluation.

If you wish to appeal the grading of an exam or assignment, you must staple to the original graded exam or assignment a note
that states which question(s) is (are) to be re-graded and why you believe that your answer deserves more credit. Nothing
additional (notes, explanations, etc.) should be written on the original assignment and NO changes or erasures should be made
on the original before regrading.

Grade appeals will only be considered if submitted, in writing, up to one week after the assignment is returned. No adjustments
will be made to final grades under any circumstances.

Academic Honesty
Cheating and plagiarism will not be tolerated. I strongly encourage you to review the University’s policies regarding academic
honesty, which you can read here.

For this course, I additionally emphasize the following:

• The problem sets are “open book” and “open notes.” However, you may not make use of answer keys or graded assign-
ments provided by students from previous years.

All cases of cheating or plagiarism will be referred to the University Office of Student Conduct.

Students Needing Accommodations
The purpose of academic accommodations is to ensure that all students have a fair chance at academic success. Disabil-
ity, or hardships such as basic needs insecurity, uncertain documentation and immigration status, medical and mental health
concerns, pregnancy and parenting, significant familial distress, and experiencing sexual violence or harassment, can affect
a student’s ability to satisfy particular course requirements. Students have the right to reasonable academic accommoda-
tions, without having to disclose personal information to instructors. For more information about accommodations, schedul-
ing conflicts related to religious creed or extracurricular activities, please see the Academic Accommodations hub website:
https://evcp.berkeley.edu/programs-resources/academic-accommodations-hub#accommodations. This website also provides a
range of helpful campus resources.

If you have a disability, or think you may have a disability, you can work with the Disabled Students’ Program (DSP) to
request an official accommodation. The Disabled Students’ Program (DSP) is the campus office responsible for authorizing
disability-related academic accommodations, in cooperation with the students themselves and their instructors. You can find
more information about DSP, including contact information and the application process here: dsp.berkeley.edu. If you have
already been approved for accommodations through DSP, please meet with me so we can develop an implementation plan
together.

Students who need academic accommodations or have questions about their accommodations should contact DSP, located at
260 César Chávez Student Center. Students may call 642-0518 (voice), 642-6376 (TTY), or e-mail dsp@berkelely.edu.
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Students with disabilities enrolled in this course who may need disability-related classroom accommodations are encouraged
to make an appointment to see me before the end of the second week of the quarter. All conversations will remain confidential.
Please also arrange to have the required documentation sent to me for any accommodations as soon as possible.

Scheduling Conflicts
Scheduling Conflicts: Please notify me by the second week of the term about any known or potential extracurricular conflicts
(such as religious observances, graduate or medical school interviews, or team activities). I will try my best to help you with
making accommodations, but I cannot promise them in all cases.

Gender Discrimination
Title IX prohibits gender discrimination, including sexual harassment, domestic and dating violence, sexual assault, and stalk-
ing. As UC employees, all course instructors and tutors are “Responsible Employees” and are therefore required to report
incidents of sexual violence, sexual harassment, or other conduct prohibited by University policy to the Title IX officer. In-
structors and tutors cannot keep reports of sexual harassment or sexual violence confidential, but the Title IX officer will
consider requests for confidentiality. Note that there are confidential resources available to you through UCB’s PATH to Care
Center, which serves survivors of sexual violence and sexual harassment; call their 24/7 Care Line at 510-643-2005.

Counseling and Psychological Services
Seeking help is a smart and courageous thing to do—for yourself and for those who care about you. If you need support, I am
happy to help you find the right campus resource who can help. You never need to disclose private personal information to me.

Students can schedule virtual services with Counseling and Psychological Services (CAPS) Monday-Friday from 8am-5pm.
At this time, they are limiting in-person services. For after-hours support, please call the 24/7 line at (855) 817-5667. Students
can book a counseling appointment on eTang or by calling (510) 642-9494. To consult with an Advocate or to schedule an
appointment, contact the PATH to Care Center at (510) 642-1988. These are confidential resources.

There are many resources on campus for students to help with study habits, anxiety, stress, and depression. Students are
encouraged to check out CAPS at UC Berkeley (https://uhs.berkeley.edu/caps) for these resources, such as readings on dealing
with stress and anxiety, group counseling sessions, mindfulness trainings, and other behavioral services. CAPS services are
often covered by UC SHIP.

If you or another student are facing an emergency, please call 911 or UCPD at (510) 642-3333.

Tips for Success
Students are encouraged to engage with readings before lecture. Lecture slides will be posted ahead of class, and students are
encouraged to print slides up slides for note-taking. Discussion section and problem sets will focus on applying lessons learned
in section. Attendance in lecture or discussion is not required, but strongly encouraged.

Visit the Student Learning Center (https://slc.berkeley.edu/home) for more resources for success in the classroom.

Acknowledgment of Land and Place
We recognize that Berkeley sits on the territory of xučyun (Huichin [Hoo-Choon]), the ancestral and unceded land of the
Chochenyo (Cho-chen-yo) speaking Ohlone people, the successors of the historic and sovereign Verona Band of Alameda
County. This land was and continues to be of great importance to the Muwekma (Muh-wek-muh) Ohlone Tribe and other
familial descendants of the Verona Band.

We recognize that every member of the Berkeley community has benefitted, and continues to benefit, from the use and occu-
pation of this land since the institution’s founding in 1868. Consistent with our values of community and diversity, we have a
responsibility to acknowledge and make visible the university’s relationship to Native peoples. By offering this Land Acknowl-
edgement, we affirm Indigenous sovereignty and will work to hold the University of California, Berkeley more accountable to
the needs of American Indian and Indigenous peoples. This statement was developed in partnership with the Muwekma Ohlone
Tribe and is a living document.
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Development of this course
Learning should not happen in a vacuum. To help ensure the best chance for success for the students of this course, this course
draws on the format, syllabus, and materials from similar successful courses at peer institutions. In particular, I am incredibly
grateful, and indebted, to Brandon Stewart, Kosuke Imai, and Thad Dunning, and all those who influenced them, for their
gracious help.
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Tentative Schedule
The following serves as a tentative schedule. A&M refers to the course textbook by Aronow and Miller (Foundations of
Agnostic Statistics). I&R refers to to Imbens and Rubin (Causal Inference for Statistics, Social, and Biomedical Sciences: An
Introduction). H refers to Hayashi (Econometrics). F refers to Freedman (Statistical Models: Theory and Practice). B&H refers
to Blitzstein and Hwang (Introduction to Probability). FPP refers to Freedman, Pisani and Purves (Statistics). D&S refers to
Degroot and Schervish (Probability and Statistics).

Introduction (0.5 week)

– Week 0: Introduction

Probability and Distributions (2.5 weeks)

– Week 0/1: Probability

– Random Events

– Basic Properties of Probability

– Joint and Conditional Probability

– Bayes’ Rule

– Law of Total Probability

– Independence

– Random Variables

– PDFs and CDFs

Readings:

– Assigned: A&M Chapter 1

– Suggested: B&H Chapters 1 and 2

– Suggested: D&S Chapters 1 and 2

– Suggested: FPP 13 and 14

– Week 2: Summarizing Distributions

– Expected Values and their Properties

– Linearity in Expectations

– Variance and its Properties

– Normal Distributions

– MSE

– Summaries of Joint Distributions: Covariance and Correlation

– The CEF and the law of iterated expectations

– Law of total variance

Readings:

– Assigned: A&M Chapter 2

– Suggested: B&H Chapters 3, 4, and 9

– Suggested: D&S Chapters 3-5

– Suggested: FPP Chapters 3-5, 8
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Research Design and Learning from Data (∼ 2 weeks)

– Week 3: Introduction and Learning from Data

– Random samples, estimation

– Sampling Distribution

– WLLN and CLT

– Asymptotics

– Plug-in Principle

– MSE

Readings:

– Assigned: A&M Chapter 3.1-3.3

– Suggested: B&H Chapters 3, 4, and 9 - 10

– Suggested: D&S Chapter 6-8

– Suggested: FPP Chapters 16-19

– Week 4: Inferring from Data

– Intervals and Hypothesis Testing

– P-values

– Bootstrap

– Permutation Inference (I&R Chapter 5)

Readings:

– Assigned: A&M Remainder of Chapter 3

– Assigned: Five ways to fix statistics ( https://www.nature.com/magazine-assets/d41586-017-07522-z/d41586-017-
07522-z.pdf)

– Assigned: Redefining Statistical Significance (https://www.nature.com/articles/s41562-017-0189-z.pdf) and Re-
sponse (https://www.nature.com/articles/s41562-017-0224-0.pdf)

– Assigned: I&R Chapter 5

– Suggested: D&S Chapter 9

– Suggested: FPP Chapter 26

Simple Linear Regression (∼3 weeks)

– Week 5-6: The CEF and the BLP and Bivariate Regression

– Conditional Expectation Functions

– Kernel Estimation

– Best Linear Predictors

– Derivation of OLS

– Mechanics of SLR

– Properties of SLR

– Inference with regression

Readings:
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– Assigned: F 2.1 -2.2

– Suggested: FPP Chapters 10-12

– Week 7: Causal Inference and Regression

– Design- vs. Model-based Inference

– Intro to Potential Outcomes (A&M 7.2.2, I&R 1, 2, 5)

– OLS as Diff-in-Means

Readings:

– Assigned: A&M 7.2.2

– Assigned: I&R 1, 2, 5

– Suggested: Freedman. Statistical Models and Shoe Leather. (https://www.jstor.org/stable/pdf/270939.pdf)

– Suggested: Dunning. Design-Based Inference: Beyond the Pitfalls of Regression Analysis?.
(http://www.thaddunning.com/wp-content/uploads/2010/05/Dunning Rethinking-Social-Inquiry.pdf)

– Suggested: Samii. Causal Empiricism in Quantitative Research.
( http://www.journals.uchicago.edu/doi/pdfplus/10.1086/686690)

Multiple Regression (∼ 3 weeks)

– Week 8-9: Multiple Regression

– Simpson’s Paradox

– Interpretation with Two Regressors

– Matrix Notation

– Derivation / Mechanics of OLS

– Geometry of OLS

– Multiple Regression and Causality

Readings:

– Assigned: H Chapter 1

– Assigned: A&M Chapter 4

– Suggested: F remainder of Chapter 2 and all of Chapter 3

– Suggested: D&S Chapter 11

– Week 10: Inference in Regression

– Finite and Asymptotic Inference

– Hypothesis Testing

– Joint Hypothesis Testing

Readings:

– Assigned: H Chapter 1

– Assigned: A&M Chapter 4

– Suggested: F Chapter 4 and 5

– Suggested: D&S Chapter 11

– Week 11: Flexible Regression Modeling
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– Categorical and Dummy variables

– Interactions

– Polynomials

– Overfitting

– Quantities of interest

– Flexible Modeling: GAMs and KRLS

Readings:

– Assigned: A&M Chapter 4

– Assigned: Hainmeuller and Hazlett. Kernel Regularized Least Squares: Reducing Misspecification Bias with a
Flexible and Interpretable Machine Learning Approach. (https://web.stanford.edu/ jhain/Paper/PA2014a.pdf)

Diagnostics and Violations in Multiple Regression (∼ 2 weeks)

– Week 12 : Violations – Nonlinearity and Multicollinearity

– Omitted Variables

– Data Transformation

– Multicollinearity and VIFs

– Week 13 : Violations – Exogeneity and Spherical Error Variance

– Outliers, Influence, Leverage, Cook’s Distance

– Studentized Residuals / QQ-plots / Residual Plots

– Robust Standard Errors and Sandwich estimators

– Clustering: Clustered Standard Errors

– Serial Correlation: Autocorrelated Errors

Readings (All Violations):

– Assigned: H Chapter 1

– Assigned: A&M Chapter 3 and 4

– Suggested: King and Roberts. How Robust Standard Errors Expose Methodological Problems They Do Not Fix,
and What to Do About It. (https://gking.harvard.edu/files/gking/files/robust 0.pdf)

– Week 14 : Sensitivity Analysis

Readings:

– Assigned: Cinelli and Hazlett. Making Sense of Sensitivity: Extending omitted variable bias.
(https://rss.onlinelibrary.wiley.com/doi/10.1111/rssb.12348)
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Assignment Deadlines
– Pre-test: Friday, August 26, 2022

– Problem Set 1: Friday, September 9, 2022

– Problem Set 2: Friday, September 23, 2022

– Problem Set 3: Friday, October 7, 2022

– Midterm: Tuesday, October 18, 2022

– Problem Set 4: Friday, October 28, 2022

– Problem Set 5: Thursday, November 10, 2022

– Problem Set 6: Wednesday, November 23, 2022

– Problem Set 7: Friday, December 2, 2022

– Post-Test: Friday, December 9, 2022

15
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Datacamp.com Assignments
Due by 11:59pm on listed date.

– August 29: Introduction to R

– Intro to basics

– Vectors

– Matrices

– August 31: Introduction to R

– Factors

– Data Frames

– Lists

– September 5: No assignment (Holiday)

– September 7: Introduction to the tidyverse

– Data wrangling

– Data visualization

– September 12: Introduction to the tidyverse

– Grouping and summarizing

– September 14: Reporting with R Markdown

– Getting Started with R Markdown

– Adding Analyses and Visualizations

– September 19: Reporting with R Markdown

– Improving the Report

– September 21: Data Manipulation in R with dplyr

– Transforming Data with dplyr

– Aggregating Data

– September 26: Data Manipulation in R with dplyr

– Selecting and Transforming Data

– September 28: Foundations of Inference

– Introduction to the ideas of inference

– Completing a randomization test: gender discrimination

– October 3: Foundations of Inference

– Hypothesis testing errors: opportunity cost

– Confidence intervals

– October 5: Hypothesis Testing in R

– Yum, That Dish Tests Good

– Pass Me ANOVA Glass of Iced t

– October 10: Introduction to Regression in R

– Simple Linear Regression

– Assessing Model Fit

– October 12: No assignment (Study for Midterm!)
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– October 17: No assignment (Study for Midterm!)

– October 19: Modeling with Data in the tidyverse

– Introduction to Modeling

– October 24: Modeling with Data in the tidyverse

– Modeling with Basic Regression

– October 26: Intermediate Regression in R

– Parallel Slopes

– October 31: Intermediate Regression in R

– Interactions

– November 2: Intermediate Regression in R

– Multiple Linear Regression

– November 7: Modeling with Data in the tidyverse

– Modeling with Multiple Regression

– November 9: Modeling with Data in the tidyverse

– Model Assessment and Selection

– November 14: Introduction to Data Visualization with ggplot2

– Introduction

– Aesthetics

– November 16: Introduction to Data Visualization with ggplot2

– Geometrics

– Themes

– November 21: Intermediate Data Visualization with ggplot2

– Statistics

– Facets

– November 23: No Assignment (Holiday)

– November 28: Cleaning Data in R

– Common data problems

– Categorical and Text Data

– November 30: Introduction to Writing Functions in R

– How to write a function

– All about arguments

– Return values and scope

Last Updated: August 26, 2022
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