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Course notes

Main point of experiments: convincing test of how X affects Y.
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The D-i-D estimator

• Capture the d-i-d estimate in a regression:

∆Yi = β0 +β1Xi +ui

where Xi is a binary variable for treatment.
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Graphical d-i-d estimator (Figure 11.1)
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The D-i-D estimator

• Efficiency

• Eliminate pretreatment differences in Y
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D-i-D with Additional Regressors

∆Yi = β0 +β1Xi +β2W1i + · · ·+βr+1Wri +ui

• As with the Differences Estimator, the additional regressors:
◦ Improve efficiency
◦ Check for randomization
◦ Permit conditional randomization
◦ Should not contain outcomes of treatment (only pretreatment

W)

• Note that the additional regressors account for differences in
changes in Y (because ∆Y is the regressand).
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Advanced Topics

• Different Slopes for Different Folks
◦ Can interact treatment (X) with characteristics (W) to see if

the effect of treatment depends on characteristics, e.g., MTO
mental health effects differed by sex.

• Partial compliance [skip]
Useful to track both assignment to and receipt of treatment.

• Testing for randomization in receipt or assignment
◦ Regress treatment, or Xi on W1i, . . . ,Wri .
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Class Size Reduction Experiment

• OK, one more time.

• Project STAR
◦ 4-year RCE, $12million, Tennessee, K–3
◦ Three treatments

1. Regular (22–25)
2. Regular (22–25) plus teacher’s aide
3. Small (13–17)

◦ Initial plan: four-year assignment; modified plan: four-year
assignment to small class, with random re-assignment w/ or
w/o aide.

◦ Outcome: math and reading test scores
◦ 80 schools, 6,400 inital students, 108 small classes, 200

regular classes w/ or w/o aides
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STAR: Deviations from experimental design

• Aide/No Aide (see above)

• Switches (mostly observed) but possibly non-random (parents
most concerned with education. . . )

• Moving and attrition
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STAR: Analysis

• Great example of a write-up in SW

• Student-level data (unit of observation is the student)

Yi = β0 +β1Small Classi +β2RegAidei +ui

• Differences Estimate (Table 11.1)

• Differences Estimate with Additional Regressors (Table 11.2)

• Standardization and Comparison to Observational Data (Tables
11.3, 11.4)
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Table 11.1
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Table 11.2

Experiments – p.12/20



Table 11.4
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STAR: Conclusions

• Substantial effect of being in a small class (equivalent to 20 years
of teacher experience or 60 percent of the black-white gap)

• No evidence of increasing gains over time for small classes

• Little benefit of aides in regular-sized classrooms

• Validation of observational studies
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Quasi-Experiments, or Natural Experiments

• Treatment is assigned “as if” randomly

• As with experiments, hope is to identify the causal effect of X on
Y.

• Usually requires detailed institutional knowledge

• Source of variation:
◦ timing (waiting lists), geography, legal changes, institutional

rules, arbitrary cut-offs, birth dates, rainfall
◦ How random is the variation?
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Quasi-Experimental Examples

• In each case, consider: the ideal experiment; the key flaw in a
standard observational study; and the quasi-experimental design:
◦ Labor market effect of immigration (Card, 1990, et seq.)
◦ Effect on civilian earnings of military service. (Angrist, 1990)
◦ Effect of cardiac catheterization (McClellan et al., 1994)
◦ Effect on employment of the minimum wage (Card and

Krueger, 1994)
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Econometrics of quasi-experiments

• If the same individuals are observed before and after treatment
(or non-treatment), the methods are identical to experimental
methods.

• More important to include W1i, . . . ,Wri to control for pretreatment
differences.

• Sometimes similar cohorts rather than the same individuals are
observed over time. In this case, define

Gi = 1 if i in treatment group; 0otherwise

Dt = 1 if t is second period; 0otherwise

Yit = β0 +β1Xit +β2Gi +β3Dt +β4W1it + · · ·+β3+rWrit +uit

where
Xit = Gi ×Dt

and β̂ is the d-i-d estimate of the causal effect.
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Problems with Quasi-Experiments

• Failure of randomization (more likely than in an experiment). Can
perform the same test on observables.

• Failure to follow treatment protocol

• Attrition

• Experimental effects are not germane for a quasi-experiment

• “Instrument validity in quasi-experiments”: does the effect of the
quasi-experimental assignment leak through (affect Y) other than
in the hypothesized way.

• External Validity: risks may be greater because the institutional
circumstances are quirky and unchosen.
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Heterogeneous Populations

(Quasi-)Experimental Estimates in Heterogeneous Populations

Yi = β0 +β1iXi +ui

Whoops! The effect of X differs for each person.

• β̂OLS
1 captures the average causal effect, E(β1i)

• E(β1i) is a useful policy variable (although worthless for case
workers)

• If the sub-populations for which βi1 differs can be identified,
results can be stratified (as in MTO).

• Quasi-experiments may falter because they identify the average
βi1 for the individuals whom the quasi-experiment assigned.
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Closing thoughts on experiments

• Experiment is a useful benchmark for observational studies

• Use the experiment to focus on how an observational study might
fail.

• Quasi-experiments are feasible, even on small scales.
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