
 

 

PAI 722: QUANTITATIVE ANALYSIS/PROGRAM EVALUATION 

 

Spring 2022 

Tu/Th 2:00pm-3:20pm 

Department of Public Administration and International Affairs 

 

 

Instructor: Xiaohan Sun 

Office: 508 Eggers Hall  

Email: xsun30@syr.edu 

Office hours: Tuesdays 3:30pm-4:30pm, Wednesdays 1:00pm-2:00pm and by appointment.  

 

Teaching Assistant: Anna Wiersma Strauss 

Email: aewiersm@syr.edu 

Office hours:  

Thursdays 3:30pm-5:00pm, Lyman Hall Room 309 

Fridays 2:30pm-3:30pm, Zoom (https://syracuseuniversity.zoom.us/j/92537187092)  

 

Class materials are located on Blackboard (http://blackboard.syr.edu). 

 

Course Objectives and Description 

This course builds on the material presented in PAI 721. Program evaluation is the field of study 

designed to estimate the efficacy of a program, policy, or some other intervention or “treatment.” 

This course aims to equip you with the statistical tools and reasoning necessary to produce solid 

empirical investigations of a variety of programs/policies as well as to read the evaluations of 

others critically. With the availability of statistical software and Excel, it’s very easy to produce 

empirical research. What is more difficult is evaluating the quality of the findings and producing 

good and convincing empirical research. Regardless of where you find yourself after Maxwell, 

the tools we develop in this course are designed to serve you well whether you go into non-profit 

management, research, or government.  

 

Most classes will consist of lectures with examples. This is not a mathematical statistics course. 

We will focus on “real world” applications, i.e., use examples similar to the ones you may come 

across once you leave graduate school.  

 

https://syracuseuniversity.zoom.us/j/92537187092
http://blackboard.syr.edu/


 

 

By the end of the course, I hope you will be able to 1) become a critical consumer of empirical 

research and be able to identify the strengths and weaknesses of research output, 2) use 

regression analysis to thoughtfully investigate real-world policy questions, and 3) become 

comfortable with programming in Stata and working with datasets, more generally.   

 

Prerequisites: 

PAI 721- Introduction to Statistics. 

 

Reading Materials: 

Stock, James H. and Mark W. Watson. (2019). Introduction to Econometrics, 4th Edition. 

Boston: Addison-Wesley. (Earlier versions are fine.)  

 

Angrist, Joshua D. and Jorn-Steffen Pischke. (2014). Mastering ‘Metrics: The Path from Cause 

to Effect. Princeton, NJ: Princeton University Press. 

 

The primary text (Stock and Watson) has a variety of outstanding examples. I personally use 

their 3rd edition text as I prepare lectures; it is up to you what edition you’d like to buy. In 

addition, I will also draw on examples discussed in Mastering ‘Metrics: The path from cause to 

effect. This text is less technical and provides lots of real-world examples that you may find 

relevant to your own interests. 

 

The textbooks are not required, but I recommend the use of the textbook for either preparing for 

or reinforcing the lectures (depending on your learning style). It is a convenient way to follow 

along with the course. However, the book is not a good substitute for attending lecture. The 

expectation will always be that the lecture material is the core content, and thus lecture material 

and homework will provide the best study material for exams. (Topics covered in the book but 

not in lecture are not part of the course, so you should not worry about them, while topics 

covered in class but not the book are always fair game.) 

 

Additional readings will also be assigned throughout the semester and will be made available 

through Blackboard.  

 

Required software:  

Stata (any version will do). Students may purchase a personal copy of the software from the 

Stata website. You can also request to access Stata remotely via the MAXLab Student Cluster 

here. In addition, Stata is available on all of the computers in the student clusters in the basement 

of Eggers, so you do not have to purchase Stata for this class.  

 

https://www.stata.com/order/new/edu/gradplans/student-pricing/
https://ict.syr.edu/research-computing-at-maxwell/maxlab-student-cluster/


 

 

Grading 

Homework 25%  

Midterm 25%  

Program Evaluation Critique 20%  

Final 30% 

 

Grading Components 

 

Homework 

I will assign five problem sets during the semester. There will be a sixth, OPTIONAL problem 

set: if you complete the sixth homework assignment, I will drop your lowest homework grade. 

They will give you an opportunity to practice the skills required on the exams. To allow you to 

plan ahead, tentative due dates are posted in this syllabus. If there is a change in the final due 

date, students will be given notice at least one week in advance of the new due date. Completed 

assignments should be turned in on Blackboard by 11:59pm on the given due date. 

Homework that is late will NOT be accepted. I will post solutions to the problem sets on 

Blackboard after the deadline.  

 

Students are allowed to work in small groups to discuss the problems and develop solutions 

together. However, each student must write-up the solutions that he/she submits 

independently. Failure to write-up your solutions independently will be considered a breach of 

the academic integrity policy. 

 

Some of the homework assignments will be done on a computer using Stata. Please do not 

simply hand in output from the Stata program. Instead, please paste the relevant results into a 

word processor adding text to explain these results. 

 

Exam 

There will be two exams: a midterm and a final. The midterm will be taken in-class and will 

reflect the material covered in the first half of the semester. The final cumulative exam is 

tentatively scheduled for Friday, May 6. 

 

For all exams, students are permitted to bring their own sheet of 8.5x11 inch paper with helpful 

formulas and concepts (i.e. a cheat sheet) to the exam. Exams will consist of terms and concepts 

to define/explain, and problems/exercises requiring narrative or quantitative answers (involving 

only simple calculations). It is necessary to have a hand calculator to be used during the midterm. 

A graphing calculator is OK for this, but a simple version that allows grouping of operations (i.e. 

using parentheses) and has all the basic math functions will fully suffice. No laptops are allowed. 



 

 

 

In this course, all work submitted for the midterm must be yours alone. Discussing exam 

questions with anyone during the exam period violates academic integrity expectations for this 

course. Note that no make-up exams will be given and absence from the exams will be 

recorded as a zero, unless the absence is excused by a documented emergency or religious 

observance.  

 

Program Evaluation Critique 

To give you practice as a consumer of scholarly articles, you will be required to write one 3-page 

program evaluation critique. This report should summarize the findings of an academic article 

and outline the strengths and weaknesses of the evaluation design. You may discuss the assigned 

articles with your classmates but the critique must be written up entirely independently. The list 

of articles that you can use for this assignment is provided in the course schedule below. The 

report is due on May 9. Late assignments will receive a grade deduction of 10 percentage 

points for each day they are overdue. For example, a paper that normally gets 92% would be 

graded 82% if it is one day late, 72% if it is two days late, and so on.  

 

Syracuse University Policies  

Syracuse University has a variety of other policies designed to guarantee that students live and 

study in a community respectful of their needs and those of fellow students. Some of the most 

important of these concerns:  

 

In-Person Classes 

Classes have been scheduled using the standard capacities of the rooms. As of 8/3/2021, all 

students, faculty, staff and visitors, including those who are vaccinated, are asked to wear masks 

while indoors. The university is carefully watching the public health situation in the county, state 

and nation, as well as updated information from the CDC and NYS Department of Health and 

will make changes as needed. 

 

Students in Quarantine or Isolation 

Students who enter quarantine (exposure to a COVID-positive person) or isolation (confirmed 

COVID infection) will not be able to attend in-person class sessions. Students in quarantine or 

isolation who have no symptoms or only mild symptoms may continue to participate in classes 

remotely if that option exists. If a student is sick and unable to participate in class at all, faculty 

will be notified by the office of the Dean of Students. 

 

Religious Observances Notification and Policy 

Syracuse University’s Religious Observances Policy recognizes the diversity of faiths 

represented in the campus community and protects the rights of students, faculty, and staff to 

observe religious holy days according to their traditions. Under the policy, students are given an 

https://policies.syr.edu/policies/university-governance-ethics-integrity-and-legal-compliance/religious-observances-policy/


 

 

opportunity to make up any examination, study, or work requirements that may be missed due to 

a religious observance, provided they notify their instructors no later than the academic drop 

deadline. For observances occurring before the drop deadline, notification is required at least two 

academic days in advance. Students may enter their observances in MySlice under Student 

Services/Enrollment/My Religious Observances/Add a Notification. 

 

Diversity Statement  

It is the intent of this course for students from all diverse backgrounds and perspectives to be 

well served by this course, that students’ learning needs be addressed both in and out of class, 

and that the diversity that students bring to this class be viewed as a resource, strength and 

benefit. It is also critical to present materials and activities that are respectful of diversity: 

gender, sexuality, disability, age, socioeconomic status, ethnicity, race, and culture. Your 

suggestions are encouraged and appreciated. Please let me know ways to improve the 

effectiveness of the course for you personally or for other students or student groups.   

 

Use of Class Materials and Recordings 

Original class materials (handouts, assignments, tests, etc.) and recordings of class sessions are 

the intellectual property of the course instructor. You may download these materials for your use 

in this class. However, you may not provide these materials to other parties (e.g., web sites, 

social media, other students) without permission. Doing so is a violation of intellectual property 

law and of the student code of conduct. 

 

Student Mental Health 

Mental health and overall well-being are significant predictors of academic success. As such it is 

essential that during your college experience you develop the skills and resources effectively to 

navigate stress, anxiety, depression, and other mental health concerns. Please familiarize yourself 

with the range of resources the Barnes Center provides (https://ese.syr.edu/bewell/) and seek out 

support for mental health concerns as needed. Counseling services are available 24/7, 365 days, 

at 315-443-8000. 

 

Disability Statement 

Syracuse University values diversity and inclusion; we are committed to a climate of mutual 

respect and full participation. There may be aspects of the instruction or design of this course 

that result in barriers to your inclusion and full participation in this course. I invite any student to 

contact me to discuss strategies and/or accommodations (academic adjustments) that may be 

essential to your success and to collaborate with the Center for Disability Resources (CDR) in 

this process. 

 



 

 

If you would like to discuss disability-accommodations or register with CDR, please visit Center 

for Disability Resources. Please call (315) 443-4498 or email disabilityresources@syr.edu for 

more detailed information. 

 

The CDR is responsible for coordinating disability-related academic accommodations and will 

work with the student to develop an access plan. Since academic accommodations may require 

early planning and generally are not provided retroactively, please contact CDR as soon as 

possible to begin this process. 

 

Academic Integrity Policy 

Syracuse University’s Academic Integrity Policy reflects the high value that we, as a university 

community, place on honesty in academic work. The policy defines our expectations for 

academic honesty and holds students accountable for the integrity of all work they submit. 

Students should understand that it is their responsibility to learn about course-specific 

expectations, as well as about university-wide academic integrity expectations. The policy 

governs appropriate citation and use of sources, the integrity of work submitted in exams and 

assignments, and the veracity of signatures on attendance sheets and other verification of 

participation in class activities. The policy also prohibits students from submitting the same work 

in more than one class without receiving written authorization in advance from both instructors. 

Under the policy, students found in violation are subject to grade sanctions determined by the 

course instructor and non-grade sanctions determined by the School or College where the course 

is offered as described in the Violation and Sanction Classification Rubric. SU students are 

required to read an online summary of the University’s academic integrity expectations and 

provide an electronic signature agreeing to abide by them twice a year during pre-term check-in 

on MySlice. 

 

All academic integrity expectations that apply to in-person quizzes and exams also apply to 

online quizzes and exams. In this course, all work submitted for quizzes and exams must be 

yours alone. Discussing quiz or exam questions with anyone during the quiz or exam period 

violates academic integrity expectations for this course. 

 

Orange SUccess (tools to access a variety of SU resources, including ways to communicate with 

advisors and faculty members) can be found at: http://orangesuccess.syr.edu/getting-started-2/  

 

Make Up Work 

Students are expected to complete all assignments by the deadline. Other than the exception for 

religious observance noted above, make-up homework assignments and exams will not be given 

under any circumstances.  

  

https://disabilityservices.syr.edu/
https://disabilityservices.syr.edu/
mailto:disabilityresources@syr.edu
http://orangesuccess.syr.edu/getting-started-2/


 

 

Tentative Schedule 

 

Part I: Introduction to Causal Inference 

 

1. Overview of Causal Inference 

 

Topics: 

January 25: Overview and Introduction  

 

January 27: Introduction to Causal Inference  

Reading: A&P Introduction, Chapter 1  

 

February 1: Causal Inference continued 

Reading: A&P Introduction, Chapter 1 (cont.) 

 

Part II: Regression Analysis 

 

2. Linear Regression with One Regressor 

 

Topics: 

February 3: Introduction to Bivariate Regression  

Reading: S&W Ch. 4.1-4.4, Appendix 4.1 

 

February 8: Bivariate Regression and Testing Hypotheses with Stata 

Reading: S&W Ch. 4.5, 5.1-5.2 

 

Assignment #1 due Wednesday, February 9 at 11:59pm 

 

February 10: Dummy Variables, Heteroskedasticity 

Reading: S&W Ch. 5.3, 5.4 

 

February 15: Measures of Fit, Interpreting Output 

Reading: S&W Ch. 5.3, 5.4 



 

 

 

3. Linear Regression with Multiple Regressors 

 

Topics: 

February 17: Introduction to Multiple Regression, Omitted Variable Bias 

Readings: S&W Ch. 6.1-6.6; A&P Ch.2 

 

Assignment #2 due Friday, February 18 at 11:59pm  

 

February 22: Multiple Regression and Regression Output 

Reading: S&W Ch. 6.1-6.6 

 

February 24: Multiple Regression and Omitted Variable Bias   

Reading: S&W Ch. 6.1-6.6 & 7.5 

 

March 1: Multicollinearity and Hypothesis Testing in Multiple Regression 

Reading: S&W Ch. 6.7 & 7 

 

Assignment #3 due Wednesday, March 2 at 11:59pm 

 

4. Non-Linear Regression Models 

 

Topics: 

March 3: Nonlinearity: “Non-parametrics” and Polynomials 

Reading: S&W Ch. 8.1-8.2 

 

March 8: Nonlinearity: Logs  

Reading: S&W Ch. 8.1-8.2 

 

March 10: Nonlinearity: Interaction Terms I 

Reading: S&W Ch. 8.3-8.5 

 

Spring break from Sunday, March 13 – Sunday March 20 



 

 

 

March 22: Nonlinearity: Interaction Terms II 

Reading: S&W Ch. 8.3-8.5 

 

Assignment #4 due Wednesday, March 23 at 11:59pm  

 

5. Linear Probability Models and Panel Data 

 

Topics: 

March 24: Binary Dependent Variables: Linear Probability Models 

Reading: S&W Ch. 11.  

 

March 29: Review for midterm  

 

Midterm Exam – March 31st in class during class period (covers up to Topic 4). 

 

April 5: Panel Data 

Reading: S&W Ch. 10.  

 

April 7: Fixed Effects  

Reading: S&W Ch. 10.  

 

 6. Program Evaluation 

 

April 12: Randomized Control Trials 

Reading: Bertrand, M. & Mullainathan, S. (2004). Are Emily and Greg more Employable than 

Lakisha and Jamal? A Field Experiment on Labor Market Discrimination. American Economic 

Review, 94(4), 991- 1013. 

 

Topics: 

April 14: Difference in Differences 

Readings: A&P Ch. 5 

 



 

 

Dynarski, S. M. (2003). Does Aid Matter? Measuring the Effect of Student Aid on College 

Attendance and Completion. American Economic Review, 93(1), 279-288. 

 

April 19: Difference-in-Differences, continued 

Reading: A&P Ch. 5 (cont.).  

 

April 21: Regression Discontinuity 

Readings: A&P Ch. 4.  

 

Assignment #5 due Friday, April 22 at 11:59pm 

 

April 26: Regression Discontinuity, continued 

Readings: A&P Ch. 4 (cont.).  

 

Optional: Card, D., Dobkin, C., & Maestas, N. (2009). Does Medicare Save Lives?. Quarterly 

Journal of Economics, 124(2), 597-636.  

 

April 28: Instrumental Variable  

Readings: A&P Ch. 3 

 

Optional: Angrist, J. D., & Krueger, A. B. (1991). Does Compulsory School Attendance Affect 

Schooling and Earnings?. Quarterly Journal of Economics, 106(4), 979-1014. 

 

Optional Assignment #6 due Friday, April 29 at 11:59pm  

 

May 3: Review for final exam 

 

Program Evaluation Critique due Monday, May 9 at 11:59pm 

 

Choose from one of the following articles to evaluate (available on Blackboard):  

 

Widman, L., Golin, C. E., Kamke, K., Burnette, J. L., & Prinstein, M. J. (2018). Sexual 

assertiveness skills and sexual decision-making in adolescent girls: Randomized controlled trial 

of an online program. American journal of public health, 108(1), 96-102. 



 

 

 

Sabia, J. J., & Bass, B. (2017). Do anti-bullying laws work? New evidence on school safety and 

youth violence. Journal of population economics, 30(2), 473-502. 

 

Alpert, A., Powell, D., & Pacula, R. L. (2018). Supply-side drug policy in the presence of 

substitutes: Evidence from the introduction of abuse-deterrent opioids. American Economic 

Journal: Economic Policy, 10(4), 1-35. 

 

Datar, A., & Gottfried, M. A. (2015). School entry age and children’s social-behavioral skills: 

Evidence from a national longitudinal study of US kindergartners. Educational evaluation and 

policy analysis, 37(3), 333-353. 

 


