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Course Description and Objectives 
 
This course will introduce students to the basics of statistical inference, giving students the skills 
necessary to be educated consumers of scholarly work, as well as to conduct their own quantitative 
research.  It will begin by reviewing how we go from concepts to variables and what criteria we need to 
consider when doing so, such as validity and reliability.  It will cover how we can quantitatively describe 
topics of interest, using existing data.  Students will then learn how we use statistical inference to 
expand beyond the data at hand.  They will learn how to test whether relationships are statistically 
significant, as well as the substantive size of those relationships.  The course will conclude by focusing on 
some specific challenges to these types of tests, as well as some of the simplest extensions beyond the 
basic regression model.  
 
By the end of the course, students will be able to: 

• Interpret, evaluate, and conduct basic data analysis  
• Describe existing data 
• Explain what inferences can (and can not) be made from sample data 
• Conduct hypothesis tests, including difference of means tests, chi-square tests, and regression 

analyses 
 
 
Readings 
 
There are two required textbooks for this course.   
 
Quantitative Social Science: An Introduction, by Kosuke Imai is available for purchase at the Seminary Co-
op.  
 
Introduction to Statistics, developed primarily by David M. Lane, is in the public domain and is available 
through the “Online Statistics Education: A Multimedia Course of Study” project, at 
http://onlinestatsbook.com.   
 
Additional readings will either be available online (using the University’s journal subscriptions) or will be 
provided on Chalk.   
 
Some of the Lane readings begin with an asterisk.  These readings generally cover the same material as 
the Imai reading, but do so in a more accessible way.  You should ideally read both, but you should at 
least read one and should look through the other.  This is especially relevant for the R code in Imai, if 
you choose to focus on Lane. 



Statistical Software 
 
We will be using R as the main statistical software for this course.  Students are strongly encouraged to 
download both R and RStudio to their personal computers.  For homework assignments, students will 
also need to download LaTeX.  Students should bring these computers, with these programs, to class, or 
else they should borrow a computer from the University’s TechBar.  More information on borrowing 
equipment from the TechBar can be found at: https://its.uchicago.edu/techbar/techbar-equipment-
lending-terms-and-conditions/. 
 
 
Grade Composition 
 
Homework Assignments: Throughout the quarter, students will complete five homework assignments. 
Homework assignments are due at 11:59pm on the assigned date, unless otherwise specified.  Each 
assignment makes up 12% of the grade for the course.  
 
Exercises: On alternating weeks from the homework assignments, students will complete short 
exercises.  These are due at 11:59pm on the assigned date, unless otherwise specified.  Each of these 
exercises makes up 4% of the grade for the course. 
 
Participation:  It is important that all students attend class, having read the assigned readings, and 
prepared to be engaged, active members of the class.  The first, minimal requirement for participation is 
attendance, including arriving on time.  Students are always responsible for any information they miss.  
Beyond attendance and discussion questions, participation will be based on students’ preparation for 
class and involvement in class discussions and smaller-group activities.  Participation counts for 20% of 
the course grade.  
 
Course Policies 
 
Academic Integrity – All work must be your own.  Students must cite source material correctly in a 
uniform and appropriate format in any written work.  You must be the sole author of all written work 
and it must be written specifically for this course.   Plagiarism and other infractions of academic integrity 
will result in an automatic zero for the assignment in question and will be referred to the appropriate 
judicial body within the university.  If you have any questions about how to correctly cite material, 
please raise them before turning in an assignment.  Please be aware of the university’s standards of 
student conduct.  
 
Technology – Laptops should be used only for class purposes.  Cell phones must be off and away during 
class.  Any infractions to either of these policies will result in reduction in your participation grade. 
 
Late Assignments – Homework assignments will lose a third of a letter grade for each full day they are 
late, until solutions are distributed to the class.  After that point, they will receive no credit.  Students 
may have one 48-hour extension (or two 24-hour extensions) with no questions asked during the course 
of the quarter.  Students should make it clear that they are using their extension when doing so.  All 
work should be submitted through Canvas.  
 



Contact – Email is the easiest and most reliable way to contact me.  However, you should not expect an 
immediate response, especially on the weekends.   I also encourage you to come talk to me during office 
hours, especially regarding the written assignments or any topics that you find confusing.   
 
Disabilities - If you have a disability that entitles you to a specific course accommodation, you are 
encouraged to contact the instructor, after speaking to the Coordinator for Student Disabilities Services, 
as early as possible in the term.  
 
 
Course Outline 
 
 
January 4 – Class Introduction and Introduction to R  
 
 Imai, Chapter 1, especially Section 1.3 
 

 Koch, Michael T. and Stephen P. Nicholson.  2015.  “Death and Turnout: The Human Costs of War 
and Voter Participation in Democracies.”  American Journal of Political Science 60(4): 932-946. 

 
 Please come to class with a laptop that already has R and RStudio installed and working. 
 
 
January 9 – Variables and Graphs 
   
 Review Lane, Section 1.8 – “Levels of Measurement,” pp. 34-39 (in PDF) 
 

Kellstedt and Whitten, The Fundamentals of Political Science Research, pp. 104-109  
 
 Lane, Chapter 2 – “Graphing Distributions,” pp. 65-122 (in PDF) 
 
 Imai, Section 3.3 
 
 
January 10 – Due: Exercise #1 
 
 
January 11 – Measures of Central Tendency and Spread 
 

Lane, Section 1.3  – “Descriptive Statistics, pp. 15-19 (in PDF), and Chapter 3 – “Summarizing 
Distributions,” except 3.7 – “Additional Measures of Central Tendency,” pp. 123-135 and 
140-163 (in PDF) 

 
 Imai, Section 2.6 
 
 
January 15 – Due: Homework Assignment #1 
 
 



January 16 – Probability and the Normal Distribution 
 

*Lane, Sections 5.1 – 5.6, the “Probability” chapter through the “Binomial Distribution,” pp. 185-
206 (in PDF), and Chapter 7 – “Normal Distributions,” pp. 248-271 (in PDF) 

 
 Imai, Sections 6.1 - 6.3.5 
 
 
January 18 – Introduction to Statistical Inference 
 
 Lane, Sections 1.4, “Statistical Inference,” pp. 20-25 (in PDF) 
 
 Imai, Sections 3.4 and 6.4 
 
 
January 22 – Due: Exercise #2 
 
 
January 23 – Standard Errors and Confidence Intervals 
  
 Lane, Chapter 7 – “Normal Distributions,” pp. 248-271 (in PDF) 
 
 Imai, Section 7.1 
 
 
January 25 – Univariate Hypothesis Testing 
 
 *Lane, Chapter 11 – “The Logic of Hypothesis Testing,” pp. 369-440 (in PDF) 
 
 Imai, Sections 7.2.1  - 7.2.3 
 
 
January 29 – Due: Homework Assignment #2 
 
 
January 30 – Bivariate Hypothesis Testing 
 
 Imai, Sections 7.2.4 – 7.2.6 
 
 
February 1 – Correlation and Covariance 
 

 Lane, Chapter 4 - “Describing Bivariate Data,” through the section “Computing Pearson’s r,” 
pp.164 – 177 (in PDF)  

 
 
 Imai, Sections 3.6.0 - 3.6.2 and 4.2.1 - 4.2.2 
 



February 5 – Due: Exercise #3 
 
 
February 6 – Regression, Part 1 
 
 Lane, Section 14.1 – Introduction to Linear Regression, pp. 462-467 (in PDF) 
 
 Imai, Sections 4.2.3 – 4.2.4 
 
 
February 8 – Regression, Part 2 
 

 Lane, Section 14.2, “Partitioning the Sums of Squares” through 14.4, “Inferential Statistics for b 
and r,” pp. 468-481 (in PDF) 

 
 Imai, Section 4.2.6 
 
 
February 12 – Due: Homework Assignment #3 
 
 
February 13 – Multivariate Regression, Part 1 
 
 Lane, Section 14.7 – Introduction to Multiple Regression, pp. 495-506 (in PDF) 
 
 Imai, Sections 4.3.2 and 7.3.1 
 
 
February 15 – Multivariate Regression, Part 2 
 
 Buttolph Johnson and Reynolds, Political Science Research Methods, pp. 527-550 
 
  
February 19 – Due: Exercise #4 
 
 
February 20 – OLS Assumptions 
 
 Imai, Sections 7.3.2 – 7.3.3 
 
 
February 22 – Extensions to Multiple Regression 
 
 Kellstedt and Whitten, The Fundamentals of Political Science Research, pp. 202-212 
 
 
February 26 – Due: Homework Assignment #4 
 



 
February 27 – Challenges in Multiple Regression 
 
 Lane, Section 14.5 – Influential Observations, pp. 482-486 (in PDF) 
 
 Kellstedt and Whitten, The Fundamentals of Political Science Research, pp. 225-232 
 
 
March 1 – Logit and Probit 
 
 Kellstedt and Whitten, The Fundamentals of Political Science Research, pp. 212-220 
  
 
March 5 – Due: Exercise #5 
 
 
March 6 – Review 
 
 Readings:  None 
 
 
March 12 – Due: Homework Assignment #5 
 
 
 
 
 


