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About the Instructor:

Shenyang Guo, Ph.D., is Frank J Bruno Distinguished Professor at Brown School of Washington University in
St Louis, the Yangtze River Scholar at Xi’an Jiaotong University, and the fellow of American Academy of Social
Work and Social Welfare. He is an expert on the application of advanced statistical models to the solution of
social welfare problems. Guo is the author (with Mark Fraser) of Propensity Score Analysis: Statistical
Methods and Applications, Second Edition (2015), a comprehensive guide to the many ways that propensity
scores can be used to improve causal inference. Other books include Survival Analysis (2010) and Structural
Equation Modeling (2011) (with Natasha Bowen). He has published more than 80 journal articles and book
chapters. He is on the editorial boards of Social Service Review, Journal of the Society for Social Work and
Research, and Children and Youth Services Review. He teaches graduate courses on survival analysis,
hierarchical linear modeling, growth curve modeling, structural equation modeling, and propensity score
analysis.
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[EFEK4N] COURSE CONTENTS
Subject to modification (A A< Il %)

1. BAES TR, RESZE
1. Introduction and Course Overview
1. Observational studies and challenges
2. History and development
3. Fisher’s randomized experiment
4. Why and when propensity score analysis is needed?
5. Course overview

[93E% K Readings]

Guo & Fraser, chapter 1.

2. RESLHERHER
2. Counterfactual Framework
1. The Neyman-Rubin’s counterfactual framework
2. The assumption about strongly ignorable treatment assignment
3. The stable unite treatment value assumption
4. Types of treatment effects

[93E% K Readings]
Guo & Fraser, chapter 2 (pp.21-61).
Rubin, D. B. (1974). Estimating causal effects of treatments in randomized and
nonrandomized studies. Journal of Educational Psychology, 66, 688-701.
Rubin, D.B. (2008). For objective causal inference, design trumps analysis. Annals of
Applied Statistics,2, 808-840
Holland, P. (1986). Statistics and causal inference (with discussion). Journal of the
American Statistical Association, 81, 945-970.
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3. FEARGEHRR 5T HRBAREA
3. Sample Selection and Treatment Effect Models
1. Truncation, censoring, and incidental truncation
2. Key features of Heckman’s sample selection model
3. Treatment effect model
4. Tllustrations
[RiE% K Readings]
Guo & Fraser, chapter 4
Heckman, J. J. (1978). Dummy endogenous variables in a simultaneous equations
system. Econometrica, 46, 931-960.
Heckman, J. J. (1979). Sample selection bias as a specification error. Econometrica, 47,
153-161.

4. BiFERZEILE SRLILE
4. Propensity Score Greedy Matching and Optimal Mathcing
1. Overview of propensity score matching

2. The Rosenbaum and Rubin’s model (1983)
3. Strategies to seek optimal propensity scores
4. Greedy matching

5.  Optimal matching

6. Post-optimal-matching analysis
[593E% 8 Readings]

Guo & Fraser, chapter 5: 5.1-5.3,5.4.1,5.5.1, 5.5.2.

Rosenbaum, P. R., & Rubin, D. B. (1983). The central role of the propensity score in
observational studies for causal effects. Biometrika, 70, 41-55.

D’Agostino, R. B., Jr. (1998). Tutorial in biostatistics: Propensity score methods for bias
reduction in the comparison of a treatment to a non-randomized control group.
Statistics in Medicine, 17, 2265-2281.

Guo & Fraser, chapter 5: 5.4.2, 5.5.2-5.5.5, 5.7-5.8.

Haviland, A., Nagin, D. S., & Rosenbaum, P. R. (2007). Combining propensity score
matching and group-based trajectory analysis in an observational study.
Psychological Methods, 12,247-267.

[9))

. EE S B S E ST
5. Propensity Score Subclassification and Weighting
1. Propensity score subclassification
2. Strategy to deal with limited overlap
3. Propensity score weighting
4. Generalized boosted regression
[ 3iE% % Readings]
Guo & Fraser, chapter 6.
Crump, R. K., Hotz, V. J., Imbens, G. W., & Mitnik, O. A. (2009). Dealing with limited
overlap in estimation of average treatment effects. Biometrika, 96, 187-199.
Guo & Fraser, chapter 7.



McCaffrey, D. F., Ridgeway, G., & Morral, A. R. (2004). Propensity score estimation
with boosted regression for evaluating causal effects in observational studies.
Psychological Methods, 9, 403—425.

6. ULECfHEIE
6. Matching Estimators
1. Simple matching estimator
2. Bias-corrected matching estimator
3. Variance estimator allowing for heterosckedasticity
4. Efficacy subset analysis
[RiE% K Readings]
Guo & Fraser, chapter 8.
Abadie, A., Drukker, D., Herr, J. L., & Imbens, G. W. (2004). Implementing matching
estimators for average treatment effects in Stata. The Stata Journal, 4, 290-311.

7. ZETAESHE HKBEE ST
7. Propensity Score Analysis with Nonparametric Regression
1. The kernel-based matching estimator
2. Review of the basic concepts of lowess
[543 % %l Readings]
Guo & Fraser, chapter 9.
Heckman, J. J., Ichimura, H., & Todd, P. E. (1997). Matching as an econometric
evaluation estimator: Evidence from evaluating a job training programme. Review of
Economic Studies, 64, 605-654.
Heckman, J. J., Ichimura, H., & Todd, P. E. (1998). Matching as an econometric
evaluation estimator. Review of Economic Studies, 65, 261-294.
Abadie, A., Imbens, G.W. (2008). On the failure of the bootstrap for matching
estimators. Econometrica, 76(6):1537-1557.

8. M EFRIE P
8. Propensity Score Dosage Analysis
1. Overview of propensity score dosage analysis
2. Modeling dosage with a multinomial logit model
3. The generalized propensity score estimator
[543 %El Readings]
Guo & Fraser, chapter 10.

9. FHLIRE. MBRELN. RELS

9. Selection Bias, Sensitivity Analysis, and Concluding Remarks
1. Overview of selection bias

Rosenbaum’s sensitivity analysis

Critical review of evaluation studies

Results of a Monte Carlo study comparing different methods

Concluding remarks

A



[53% %l Readings]
Guo & Fraser, chapter 11.
Rosenbaum, P.R. (2005). Sensitivity analysis in observational studies. In B.S. Everitt and
D. C. Howell (Eds.) Encyclopedia of Statistics in Behavioral Science (pp.1809-
1814). New York: John Wiley & Sons, Ltd.
Guo & Fraser, chapter 11.
Guo & Fraser, chapter 12

[EfE##1] COURSE MATERIAL

Required Textbook
Guo, S. & Fraser, W.M. (2015). Propensity Score Analysis: Statistical Methods and Applications,
Second Edition. Thousand Oaks, CA: Sage Publications.

Recommended Textbooks
Rosenbaum, P. R. (2010). Design of Observational Studies. New York: Springer.

Morgan, S.L, & Winship, C. (2015). Counterfactuals and Causal Inference: Methods and Principles
for Social Research, Second Edition. New York: Cambridge University Press.

[HFES T —FH K] WEBSITE OF GUO & FRASER 2015
KT Guo & Fraser (2015) — P i Fr A F2 7 AN &4 nTJ@ ik F 1 M AE R % https://ssw.unc.edu/psa/

All syntax files and illustrative datasets of Guo & Fraser (2015) can be downloaded at the Propensity Score

Analysis support site https://ssw.unc.edu/psa/
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