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How can we approximate causal effects?

● Conducting experiments (RCTs)
● Longitudinal analyses
● Exploiting certain data constellations (e.g. IV-approaches)
● “Control” approaches using cross-sectional data

○ Stata offers a wide range of approaches:
○ Regression
○ Matching
○ Weighting

Which one to pick?
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General framework
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When controlling approaches fail

● Unmeasured confounder(s) present
● Functional forms are incorrectly specified (e.g. nonlinearities, interactions)
● Treatment effects are heterogeneous
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Analytical approach

● Simulate a dataset with known parameters
● Apply various Stata commands to the dataset
● Analyze which command recovers the known parameters the best
● Various scenarios for coverage of real-world data constellations
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Simulation setup

● Treatment is a binary variable
● Outcome is a continuous variable
● Confounders are continuous variables

● Sample sizes: 500 / 1500 / 5000
● Relative size of treated group: 15% / 25% / 50%
● Number of confounders: 1 / 3 / 7
● Correlation among confounders: 0 / 0.10 / 0.20
● True effect size of treatment: 0 / 0.15 / 0.50 / 1
● Full factorial design: 324 conditions
● 300 replications each

7

Treatment Outcome

Confounder(s)

Effect of interest

Logistic link function



Felix Bittmann / 19.06.26 / München

Specific conditions

A.) Unbiased: all confounders are included in the estimation commands 
(best-case scenario)

B.) Omitted-variable bias: one confounder is randomly omitted (at least one 
measured confounder is still present in any setup)

C.) Nonlinear bias: the squared term of a randomly selected confounder is 
included in the data generation but not in the estimation command

D.) Heterogeneous treatment bias: an interaction term is included between the 
treatment variable and a randomly selected confounder (ATT != ATC)
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Official Stata commands

● Linear (OLS) regression: regress
● Treatment effects suite (teffects)

○ Augmented inverse probability weighting: aipw
○ Inverse probability weighting: ipw
○ IPW regression adjustment: ipwra
○ Nearest neighbour matching: nnmatch
○ Propensity score matching: psmatch
○ Regression adjustment: ra
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User-written commands

● Kmatch (Jann, 2017)
○ Propensity score matching (kernel): ps
○ Multivariate distance matching: md
○ Entropy balancing: eb
○ Coarsened exact matching: em
○ Regression adjustment: ra
○ Inverse probability weighting: ipw

● Teffects2 (Słoczyński, Uysal, and Wooldridge, 2025)
○ IPW (AIPW, IPWRA)
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Specifications: mostly defaults

● teffects: logistic model for treatment
● teffects nnmatch / psmatch: 1 NN, bias adjustment
● kmatch eb: matching as many moments as possible
● kmatch ps / eb / ipw / md / ra: common support sample selection (teffects 

enforces this)
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Evaluation of results

● Either regression coefficient (regress) or ATE (all other methods)
● Main statistic of interest: absolute difference between target parameter and 

empirical point estimate
● Empirical standard errors (as is)
● Coverage (Prob. that a CI contains the true population parameter)
● Power (Prob. to detect a statistically significant effect)
● Approach: linear regression models
● Trimming results above percentile 99 (absolute difference; entire simulated 

dataset is discarded)
● Alternative: simsum (White, 2010), see appendix
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(Unbiased setting)



Felix Bittmann / 19.06.26 / München
16

Statistical power (unbiased setting)
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By rel. group size
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Final conclusions

● Not all methods are equally good; some are better avoided
● regress is usually not a bad choice

○ Functional form test:  Ramsey RESET test (estat ovtest)
○ Heterogeneous treatment effects: hettreatreg (Słoczyński, 2019) / regression adjustment

● When functional forms are problematic: entropy balancing
○ Matching multiple moments
○ Accounts for heterogeneous treatment effects

● Testing various methods for robustness

Limitations

● No simulation can cover all possible data constellations
● Adjusting estimation command options is usually required and beneficial
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https://zenodo.org/records/18267321

WP available on Zenodo.org
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Appendix
simsum results
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