
PS 200B
Time: T/TH 10:00am - 11:20am, Room: Bunche Hall 4357

Section: F 1:00pm - 2:00pm, Room: Bunche Hall 4357

Instructor: Erin Hartman, Bunche Hall 3270, ekhartman@ucla.edu
Office Hours: Monday, 1-2pm

TA: Alex Munoz, alexmunoz2012@gmail.com
Office Hours: W 1 - 3pm (Bunche Hall TA Lounge)

“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. First, we will discuss
the underlying principles of research design and how to frame a research question. We will then learn the basic tools of statistical
inference and apply this knowledge to the practice of regression analysis. This 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:

• 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 of our estimates

• 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 ten 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: This course assumes that you have a foundation in probability and statistics and matrix algebra from PS 200A
and Math Camp. Additionally students should have some prior exposure to coding in R from the R camp. Additionally, there
are R Maven resources provided by the department throughout the year.

Course website: The course website will be hosted at:

https://moodle2.sscnet.ucla.edu/course/view/19W-POLSCI200B-1

This will be the main source for all course materials, including problem sets, lecture notes, and readings. In addition to lectures
and office hours, all questions about lectures, problem sets, and other course materials should be posted to the discussion
forums on the course website. This allows all students to benefit from the discussion, and to help each other understand the
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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, and both students and instructors are encouraged to participate in the discussion. Both students and the
instructor are encouraged to participate in answering questions and helping each other on the forum.

Textbooks: The main text for this course will be Aronow and Miller’s “Foundations of Agnostic Statistics”, which the authors
have graciously provided a pre-print of for use in this course. DO NOT SHARE, POST, OR OTHERWISE DISSEMINATE
THIS MANUSCRIPT OUTSIDE OF THIS COURSE.

• Peter Aronow and Benjamin Miller. Foundations of Agnostic Statistics. Preprint.

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. A main
resource will be the lecture notes, which will also be provided on the course website, and which you should look through before
lecture. The following texts will be very helpful, and I would suggest acquiring them:

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

• Hayashi, F. Econometrics. Princeton: Princeton University Press, 2000. (Chapter 1 available online for free, which is
what we will focus on)

• Guido W. Imbens and Donald B. Rubin. Causal Inference for Statistics, Social, and Biomedical Sciences: An Introduc-
tion. Cambridge University Press, 2015. (Available in PDF through the library for free)

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

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

For a background on coding in R:

• Grolemund, Garrett and Wickham, Hadley. R for Data Science. O’Reilly Media, Sebastopol. 2016.

• Monogan, Jamie. Poilitical Analysis using R. Springer, New York. 2015.

Software: One of the main lessons that students can learn is how to clearly present research results. To that end, we will be
coding in the programming language R, which is widely used in statistics, the social sciences, computer science, data science,
and many other fields. Homeworks will be submitted in Rmd, a tool that can be used to create easily reproducible code (and
research papers!).

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.
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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 - 5%
Participation will be based on:

• The level of engagement in class and on the CCLE discussion board and attendance in section, and participation in class.
The CCLE discussion board is intended as a way for students to help each other learn, and participation is strongly
encouraged.

• Completion of all the datacamp.com assignments.

• Completion of the pre-test and post-test.

In lecture, I will assume you have come to class prepared having read the material and ready to learn. Lecture should not be
the primary source of learning in this course, and will not be structured as such. I will call on individuals to answer questions.
At any time, you may say “pass”, but I encourage you to try to answer.

Coding Exercises - 15%
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 the datacamp.com module, and are listed below. You may complete up to two lessons late and still receive full credit.
However, beyond those two, no credit will be rewarded, and you must still complete the lessons to receive full participation
credit.

Problem sets - 45%
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 point grade for each assignment so that you know how you’re doing on the material. However, you will
also receive a Harry Potter grade which will factor in to your course grade.

• ‘O – Outstanding’: 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’: Clear understanding of core concepts, but lacking mastery or nuance on some concepts.

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

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 CCLE discussion forum.
Submission Policy: All submissions should be typed in RMarkdown. The .Rmd and final PDF should be uploaded to CCLE
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.
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• 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.
By the end of the course, you are expected to submit all analytical problems using LATEX. For the first two 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 - 15%
The midterm exam will be held in class on 2/14 and will cover the material discussed in class up to that point.

Final Exam – 20%
There will be a comprehensive take home final exam due 3/21 (administered online, open note, will begin on 3/20).
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Class policies

Grade Appeals
I am happy to meet with students about grading issues, but only after they 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 return it to the graduate TAs. 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.
However, 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.

In general, if you have any question, please feel free to ask your TA or Professor Hartman. Specific rules for this course:

• The homeworks and in-class work are “open book” and “open notes.” However, you may not make use of answer keys
or graded assignments provided by students from previous years for either homeworks or in-class assignments.

• You may collaborate with other students to discuss homework problems, but all submitted work must be your own.

• All exams will be “closed book” and no calculators will be permitted. You are to consult only with Professor Hartman or
a TA during exams.

As required by the University’s regulations all suspected cases of cheating or plagiarism will be referred to the Office of Student
Conduct.

Students with disabilities
Students with disabilities enrolled in this course who may need disability-related classroom accommodations are encouraged to
make an appointment to see Professor Hartman 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 Professor Hartman for any accommodations as
soon as possible.

Students needing academic accommodations based on a disability must contact the Center for Accessible Education (CAE)
at (310) 825-1501 or present in person at Murphy Hall A255. As the professionals delegated authority from the campus to
determine reasonable disability accommodations, CAE will assess all requested accommodations and communicate appropri-
ately with faculty. In the event that a student has approval for proctoring arrangements during exams, please inform your
respective professors and/or Teaching Assistant(s) before date of exam(s). When possible, students should contact the CAE
within the first two weeks of the term as reasonable notice is needed to coordinate accommodations. For more information visit
www.cae.ucla.edu.

Religious observances
Some students may wish to take part in religious observances that occur during this quarter. If you have a religious observance
that conflicts with your participation in the course, please meet with Professor Hartman before the end of the second week of
the quarter to discuss accommodations.

Gender Discrimination
Title IX prohibits gender discrimination, including sexual harassment, domestic and dating violence, sexual assault, and stalk-
ing.

Confidential Resources: Students who have experienced sexual harassment or sexual violence can receive confidential
support and advocacy at the CARE Advocacy Office for Sexual and Gender-Based Violence, 1st Floor Wooden Center West,
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CAREadvocate@caps.ucla.edu, (310) 206-2465. You can also report sexual violence or sexual harassment directly to the
University’s Title IX Coordinator, located in 2241 Murphy Hall, email: titleix@conet.ucla.edu, phone: (310) 206-3417.

Counseling and Psychological Services (CAPS) also provides confidential counseling to all students and can be reached
24/7 at (310) 825-0768.

Non-confidential Resources: You can also report sexual violence or sexual harassment directly to the University’s Title IX
Coordinator, 2241 Murphy Hall, titleix@conet.ucla.edu, (310) 206-3417. Reports to law enforcement can be made to UCPD at
(310) 825-1491. These offices may be required to pursue an official investigation.

Faculty and TAs are required under the UC Policy on Sexual Violence and Sexual Harassment to inform the Title IX
Coordinator – a non-confidential resources – should they become aware that you or any other student has experienced sexual
violence or sexual harassment.

Counseling and Psychological Services
Graduate school is a very stressful time. There are many resources on campus for students to help with study habits, anxiety,
stress, and depression. Students are encouraged to check out the Counseling and Psychological Services (CAPS) center at
UCLA (http://www.counseling.ucla.edu) for these resources. In addition to counseling and other psychological and mental
health services, they provide additional resources such as readings on dealing with stress and anxiety, group counseling sessions,
mindfulness trainings, and other behavioral services. Walk-in hours are Monday-Thursday 8am-4:30pm and Friday 9am-
4:30pm in John Wooden Center West. Crisis counseling is also available 24 hours/day at (310) 825-0768. CAPS services
are often covered by UC SHIP.

Additional Resources
Find additional resources here. This includes immigrant students, homeless and food shelters, the office for equity, diversity,
and inclusion, healthy living, and the UCLA recreation department.

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. I am incredibly thankful to
Brandon Stewart and Kosuke Imai, 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 “Aronow and Miller: Foundations of Ag-
nostic Statistics”. I&R refers 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”.

Probability and Distributions (Refresh before quarter)

– Reading:

– Aronow and Miller: Chapters 1 and 2

Research Design and Learning from Data (∼ 2 weeks)

– Week 1: Introduction and Learning from Data

– Random samples, estimation (A&M 3.1 - 3.2)

– WLLN and CLT (A&M 3.2)

– Asymptotics (A&M 3.2)

– Plug-in Principle (A&M 3.3)

– MSE (A&M 2.1)

– Week 2: Inferring from Data

– Reading: Five ways to fix statistics

∗ https://www.nature.com/magazine-assets/d41586-017-07522-z/d41586-017-07522-z.pdf

– Intervals and Hypothesis Testing (A&M 3.4)

– P-values (A&M 3.4)

∗ Redefining Statistical Significance
· https://www.nature.com/articles/s41562-017-0189-z.pdf

∗ And Response:
· https://www.nature.com/articles/s41562-017-0224-0.pdf

– Bootstrap (A&M 3.4)

– Permutation Inference (I&R Chapter 5)

Simple Linear Regression (∼3 weeks)

– Week 3-4: The CEF and the BLP and Bivariate Regression

– Conditional Expectation Functions (A&M 2.2)

– Kernel Estimation (A&M 3.3)

– Best Linear Predictors (A&M 2.2)

– Derivation of OLS (F 2.1)

– Mechanics of SLR (F 2.2)

– Properties of SLR (F 2.2)

– Inference with regression (F 2.2)

– Week 5: Causal Inference and Regression

– Design- vs. Model-based Inference

∗ Freedman. Statistical Models and Shoe Leather.
· https://www.jstor.org/stable/pdf/270939.pdf
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∗ Thad Dunning. “Design-Based Inference: Beyond the Pitfalls of Regression Analysis?”
· http://www.thaddunning.com/wp-content/uploads/2010/05/Dunning Rethinking-Social-Inquiry.pdf

∗ Samii. Causal Empiricism in Quantitative Research.
· http://www.journals.uchicago.edu/doi/pdfplus/10.1086/686690

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

– OLS as Diff-in-Means

Multiple Regression (∼ 3 weeks)

– Week 6-7: Multiple Regression

– Simpson’s Paradox (F 2.5)

– Interpretation with Two Regressors (A&M 4.1, F 2.5)

– Matrix Notation (F 3)

– Derivation / Mechanics of OLS (H 1.1, 1.2, F 4.1)

– Geometry of OLS (1.2)

– Multiple Regression and Causality

∗ Aronow and Samii. “Does Regression Produce Representative Estimates of Causal Effects?”
· http://onlinelibrary.wiley.com/doi/10.1111/ajps.12185/epdf

– Week 8: Inference in Regression

– Finite and Asymptotic Inference (F 4, H 1.3, 1.4)

– Hypothesis Testing (H 1.4, F 5.6)

– Joint Hypothesis Testing (H 1.4, F 5.7)

– Week 8: Flexible Regression Modeling

– Categorical and Dummy variables

– Interactions (A&M 4.3)

– Polynomials (A&M 4.3)

– Overfitting (A&M 4.3)

– Quantities of interest (A&M 4.3)

Diagnostics and Violations in Multiple Regression (∼ 2 weeks)

– Week 9 : Violations – Nonlinearity and Multicollinearity

– Omitted Variables

– Sensitivity Analysis

∗ Cinelli and Hazlett. “Making Sense of Sensitivity: Extending omitted variable bias.”
· https://docs.wixstatic.com/ugd/4a32be 0d44f21959f54654a4b1473f178dec39.pdf

– Flexible Modeling: GAMs and KRLS

∗ James et al. An Introduction to Statistical Learning (Chapter 7)
∗ 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

– Data Transformation

– Multicollinearity and VIFs
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– Week 10 : Violations – Exogeneity and Spherical Error Variance

– Outliers, Influence, Leverage, Cook’s Distance (H 1.2)

– Studentized Residuals / QQ-plots / Residual Plots

– Robust Standard Errors and Sandwich estimators (A&M 4.2)

∗ 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

– Clustering: Clustered Standard Errors (A&M 3.5)

– Serial Correlation: Autocorrelated Errors

Primer on Maximum Likelihood and Logit (Time Permitting)

– Readings:

– Aronow and Miller: 5.1.2, 5.2.1 - 5.2.4

– Freedman: Chapter 7

Assignment Deadlines
– Pre-test: 1/11

– Problem Set 1: 1/18

– Problem Set 2: 2/1

– Problem Set 3: 2/12

– Midterm: 2/14

– Problem Set 4: 3/1

– Problem Set 5: 3/15

– Post-Test: 3/18
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Datacamp.com Assignments
Due by 11:59pm on listed date.

– January 9: Data Manipulation in R with dplyr
– Introduction to dplyr and tbls
– Select and mutate

– January 14: Data Manipulation in R with dplyr
– Filter and arrange
– Summarize and the pipe operator
– Group by and working with databases

– January 16: Cleaning Data in R
– Introduction and exploring raw data
– Tidying data

– January 21: Correlation and Regression
– Visualizing two variables
– Correlation

– January 23: Correlation and Regression
– Simple linear regression
– Interpreting regression models
– Model fit

– January 28: Data Visualization with ggplot2 (Part 1)
– Introduction
– Data

– January 30: Modeling with Data in the Tidyverse
– Introduction to Modeling
– Modeling with Basic Regression

– February 4: Data Visualization with ggplot2 (Part 1)
– Aesthetics
– Geometries

– February 6: Multiple and Logistic Regression
– Parallel Slopes
– Evaluating and extending parallel slopes model

– February 11: No assignment (Study for Midterm!)

– February 13: No assignment (Study for Midterm!)

– February 18: Multiple and Logistic Regression
– Multiple Regression
– Case Study: Italian restaurants in NYC

– February 20: Modeling with Data in the Tidyverse
– Modeling with Multiple Regression
– Model Assessment and Selection

– February 25: Inference for Linear Regression
– Inferential ideas
– Simulation-based inference for the slope parameter

– February 27: Inference for Linear Regression
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– t-Based Inference For the Slope Parameter
– Technical Conditions in linear regression

– March 4: Inference for Linear Regression
– Building on Inference in Simple Linear Regression

– March 6: Cleaning Data in R
– Preparing data for analysis
– Putting it all together

– March 11: Multiple and Logistic Regression
– Logistic Regression

– March 13: Writing Functions in R
– A quick refresher
– When and how you should write a function
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