
 
 
 

 

Propensity Score Matching 
 
COURSE DURATION 
This is an on-line, distance learning course and material will be available from: 
June 1– June 30, 2017 
 
INSTRUCTOR 
Ryan Richard Ruff, PhD,MPH 
Assistant Professor of Epidemiology & Health Promotion  

New York University College of Dentistry  
New York University College of Global Public Health 
ryanruff@gmail.com  
 
COURSE DESCRIPTION 
This short course in Propensity Score Matching will introduce students to causal inference in 
public health and epidemiology, focusing on the counterfactual framework and the method of 
propensity score matching. Students will conduct analyses on actual datasets using STATA. The 
course will cover the basics of propensity score matching, including estimation of propensity 
scores and selection of covariates, matching methods, and post-matching multivariate analyses.  

 
PREREQUISITES 
Students should be familiar with multiple logistic regression. No familiarity is assumed with 
causal inference. Prior experience with STATA is not required but will be beneficial for ease of 
use; however, all presented analyses and demonstrations can be replicated without prior 
knowledge of STATA. Students will need access to a computer with high-speed internet access 
and STATA (version 13 or higher).  

 
COURSE LEARNING OBJECTIVES 
By the end of the course, participants will be able to:  

1. Describe the tenants of causal inference and the counterfactual framework   
2. Understand the differences between experimental, quasiexperimental, and 

 nonexperimental research designs   

3. Read data into STATA and estimate propensity scores to represent probability of 

 treatment assignment, conditional on included covariates   

4. Select appropriate covariates to estimate propensity scores   
5. Implement a variety of matching algorithms in STATA using the psmatch2 command and 

new default treatment effect modules   

6. Evaluate post-match differences in treatment and control groups   

7. Graphically illustrate the region of common support  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8. Conduct post-matching multivariate analyses to evaluate average treatment effects   
 
 
COURSE READINGS 
There are no required readings, however we strongly recommend the following three 
references. The first is a gentle introduction to PSM and observational research; the second is 
an applied example with greater mathematical sophistication; the third is a primer for non-
Stata users.  

1. Austin PC. An introduction to propensity score methods for reducing the effects of 

confounding in observational studies. Multivariate Behavioral Research, June 2011.   
2. Dehejia RH, Wahba S. Propensity score matching methods for nonexperimental causal 

studies. The Review of Economics and Statistics, 2002, 84(1): 151-161. 
3. Introduction to Stata (Chapters 1-4): http://data.princeton.edu/stata/ 

 
 

COURSE STRUCTURE 
This online short course is meant to be highly self-directed, enabling greater flexibility for 
participants to complete modules and obtain course objectives. Timing and pacing most 
conducive to each student should be followed. The course utilities the Canvas learning 
management software (https://canvas.instructure.com/login) and is organized in thematic topic 
areas. Participants should follow instructions emailed by EPIC staff to get signed up for a Canvas 
account.  

The course will be divided into five modules consisting of didactic instruction, PSM 
demonstrations, and student activities. Modules range from 30-45 minutes in length, and will 
be instructor-led using both PowerPoint and the Stata software environment. Several datasets 
will be provided to participants so they can practice examples shown in lecture and experiment 
on their own. Datasets are available on the Canvas course site. The course website is: 
https://canvas.instructure.com/courses/927739. Individual lectures for each module can be 
found on the “Pages” tab, and associated materials (e.g., readings, datasets, and syntax files) 
can be found on the “Modules” tab.  

 
 
 
 
 
COURSE SCHEDULE 
 

Module 1 – Counterfactuals and Causal Inference; Introduction to Stata 
 • The counterfactual framework   

• Different kinds of treatment effects   

• Brief introduction to Stata   

 

http://data.princeton.edu/stata/
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Module 2 – Propensity Score Analysis: Matching Methods  

 • The dimensionality problem   

• Estimating propensity scores   

• Matching methods   

• Post-matching analysis   

 

Module 3 – PSM Using Stata  
 • Use of teffects psmatch commands   

• Use of psmatch2 standalone PSM option   

• Application to datasets in SPSS  

 
Module 4 – Applied examples of PSM in Stata  

 • Applied examples from Hosmer and Lemeshow   

• Applied example from Guo and Fraser   

• Uses Stata 13 or 14 

 
Module 5 – Student Practice, PSM Review  

 • PSM Activity A: chpt5_1_revised.dta   

• PSM Activity B: nsw_dw.dta   

 


