POL 212: Quantitative Analysis in Political Science 1

Instructor: Lauren Young (leyou@ucdavis.edu)
Prof OH: R 1-3pm in Kerr 665

TA: RyuGyung (Rio) Park (rgpark@ucdavis.edu)
TA OH: M 1-3pm

Lecture: M 3:10-5:50pm in Kerr 593

Overview

This course builds on the material learned in POL 211. In 211, you learned foundational
skills to “think clearly with data”, including data generating processes, probability
distributions, estimands versus estimators, and the potential outcomes framework. You
also began to build your practical data analysis skills. In 212, we will expand on many of
those ideas and get a hands-on introduction to regression analysis. You will learn to
collect and work with data, with an emphasis on computational techniques and tools. We
will also begin to build an understanding of core concepts in causal inference and
regression analysis, including the potential outcomes framework, linear regression, and
statistical uncertainty. In 213, you will deepen your understanding of the OLS model and
developing a deeper understanding of the theory of inference, diagnostics, and model
assessment.

Materials
There are three required books:

1. Imai, Kosuke, and Nora Webb Williams. 2022. Quantitative Social Science: An
introduction in tidyverse. Princeton UP. QS in the syllabus.

2. Wickham, Hadley, Mine Cetinkaya-Rundel, and Garrett Grolemund. R for Data
Science. New York: O’Reilly. 2" edition. R4DS in the syllabus. Available free
online: https://r4ds.hadley.ny/.

3. Cunningham, Scott. 2021. Causal Inference: The Mixtape. Yale UP. The Mixtape
in the syllabus. Available free online: https:/mixtape.scunning.coni/.

The Mixtape and R4DS are available free online, but you should buy a hard or soft copy
of QSS.

I’ve also found these books to be helpful resources on the course topics over the years:

Wooldridge, Jeffrey M. Introductory econometrics: A modern approach. Boston, MA:
Cengage Learning, 2016.



Fox, John. 2016. Applied regression and generalized linear models. New York: Sage
Publications.

Gailmard, Sean. 2014. Statistical modeling and inference for social science. New York:
Cambridge University Press.

Gelman, Andrew, Jennifer Hill, and Aki Vehtari. 2021. Regression and other stories.
New York: Cambridge University Press.

Bueno de Mesquita, Ethan, and Anthony Fowler. 2021. Thinking Clearly With Data: A
Guide to Quantitative Reasoning and Analysis. Princeton, NJ: Princeton University Press.

Blair, Graeme, Alexander Coppock, and Macartan Humphreys. 2023. Research design in
the social sciences: Declaration, diagnosis, and redesign. Princeton, NJ: Princeton UP.

Angrist, Joshua D., and Jorn-Steffen Pischke. 2009. Mostly harmless econometrics: An
empiricist's companion. Princeton, NJ: Princeton UP.

Moore, William H., and David A. Siegel. 2013. 4 mathematics course for political and
social research. Princeton, NJ: Princeton University Press.

Assignments

1. Im-class labs: In every class session we will do an exercise in R together. You
will turn them in on Canvas by the end of that class session and will go over the
solutions in section. You can work on these labs in pairs but should not use
resources beyond the course materials to complete them. Credit any coding
partners at the top of each in-class lab that you submit.

2. Problem sets: Four problem sets will be given throughout the quarter and should
be submitted on Canvas. You can work on the problem sets in groups and use
GenAl (with caution!) to help you with the code but the interpretation should be
your own original work. Credit any coding partners (including GenAl tools) at the
top of each in-class lab that you submit.

3. Final project: Through the quarter you will develop a research project around a
causal question of your choice using data that you find or simulate. You will find
a data set of interest to you and to pose an interesting, testable causal hypothesis
about the relationship between two or more variables in the dataset. You will then
visualize the variables of interest and test this hypothesis using the tools you learn
in this course. The research project that you develop in this course should be a
feasible political science dissertation research paper. You will present an
overview of the project in class during Session 10.

4. Final exam: You will take an 8-hour take-home exam during finals week on a
weekday of your choosing. You must work alone on the final exam without help
from other people or GenAl. You can use the materials from the course including
your past lab exercises and problem sets.



Late assignments will be docked 1/3 of a letter grade for each 24 hours that they are late.

Grading

Final grades will be calculated based on:

In-class exercises — 25%
Problem sets — 25%
Final project — 25%
Final exam — 25%

If you are having problems with the course, talk to me. If you need to turn in something
late, let me know in advance. My goal is to incentivize you to learn and practice new
skills and I may be able to figure out an alternative way to enable you to do that if you
have a personal challenge during the quarter.

Academic Integrity

I adhere to the UC Davis Code of Academic Conduct (http://
sja.ucdavis.edu/cac.html). I will report suspected misconduct to Student Judicial Affairs.

In the last few years generative artificial intelligence (GenAl) tools like ChatGPT have
become popular co-pilots when writing code. I believe that GenAl can be a useful tool
when writing code to analyze data, among other things. However, current tools can also
be confidently wrong, giving uncompilable code, hallucinated sources, insipid
summaries, and incomplete explanations. In addition, relying too heavily on GenAl to
complete assignments in a methods course will prevent you from learning how to conduct
and interpret data analysis in an original and sophisticated way.

With the goal of getting the benefits of GenAl while minimizing the costs, the policy in
this course is that you are allowed to use GenAl as a tool to complete problem sets but
*not* in other assignments. If you use GenAl, you must credit it along with any human
coding partners at the top of the assignment that you submit.

Resources

Writing Center — writing support through courses and one-on-one consultations.
Counseling Services - student-centered mental health services, advocacy, outreach, and
consultation.

HDAPP — support related to harassment and discrimination.

Ombuds — confidential, independent, impartial, and informal problem-solving and
conflict management resource.




CARE — education and support around gender and sexual violence.

The Pantry — free food.

Student Disability Center — accommodations for disabilities.

Code of Academic Conduct — guidance around plagiarism, cheating, disruption, or
unauthorized use of course materials.

Sessions
Session 1 (Jan 6): Introduction.

e Read: QSS Chapter 1.

e Read: Alston, Jesse, and Jessica Rick. 2021. A beginner’s guide to reproducible
research. Bulletin: Ecological Society of America 102(2): 1-14.

e Come with R/RStudio installed.

Session 2 (Jan 13): Causality I.

e Read: QSS Chapter 2: Causality.
e Read: The Mixtape Chapter 4.0-4.1. Skip Chapter 4.2 — we’ll come back to it in
Session 10.

e Read: Mousa, Salma. 2020. Building social cohesion between Christians and
Muslims through soccer in post-ISIS Iraq. Science 369: 866-870.
e Come with a research question about the relationship between two variables in a
dataset that you have found.
Session 3 (Jan 20): Causality I1.
e Read: The Mixtape Chapters 3.
e PSet 1 due.
Session 4 (Jan 27): Measurement.
e Read: QSS Chapter 3: Measurement.
e Read: R4DS Chapter 1: Data visualization.

Session 5 (Feb 3): Prediction I.

e Read: QSS Chapter 4: Prediction.
e PSet 2 due.



Session 6 (Feb 10): Discovery.

Read: QSS Chapter 5: Discovery.

Hainmueller, Jens, Jonathan Mummolo, and Yiqing Xu. 2019. “How Much
Should We Trust Estimates from Multiplicative Interaction Models? Simple Tools
to Improve Empirical Practice.” Political Analysis 27(2): 163—-192.

Session 7 (Feb 17): Prediction II.

Read: The Mixtape Chapter 2.11-2.24. 2.1-2.10 are mostly review from 211 and
you should skim them. 2.11-2.24 are mostly new material that you should read
carefully. 2.25-2.27 will be covered in more depth next week.

Bring a dataset to class that has measures of x and y variables that might be
related.

PSet 3 due.

Session 8 (Feb 24): Uncertainty I.

Read: QSS Chapter 6: Probability. This chapter is mostly review from 211. We
will go through it pretty quickly in lecture, but come in to OH if you need more
help.

Read: QSS Chapter 7: Uncertainty. Read through the end of Section 7.1.

Session 9 (Mar 3): Uncertainty II.

Read: QSS Chapter 7: Uncertainty. Section 7.2-7.4.
Read: The Mixtape Chapter 4.2.

Read: The Mixtape Chapter 2.25-2.27.

PSet 4 due.

Session 10 (Mar 10): Presentations of final project.

Final project: due Friday Mar 14

Final exam: 8 hour take-home during finals week.



