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Motivation

Idea:

When few treated and controls, construct weighted
combination of potential controls to approximate most
relevant characteristics of treated

Example: Abadie and Gardeazabal, AER, 2003.
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Construction of the Synthetic Control

W ∗ = arg min
W

(X1 − X0W )′V (X1 − X0W )

where

w is y × 1 for y controls

x1 is u × 1 for pre-treatment values of outcome
predictors for treated

xo is u × y of pre-treatment values of outcome
predictors for y controls

V is diagonal matrix with relative importance of
outcome predictors

w∗ defines combination of controls into synthetic
control.
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Weighting of Characteristics

V can be based on prior knowledge or

V ∗ = arg min
V

(Z1 − Z0W
∗(V )′(Z1 − Z0W

∗(V ))

Where

z1 is v × 1 of outcome variables for treated pre-treatment
z0 is v × J of outcome variables for control pre-treatment
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Pre-treatment outcome path

Synthetic control should be chosen by pre-treatment
outcome path of only the treatment unit

W ∗ = arg min
W

(Z1 − Z0W )′(Z1 − Z0W )
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Placebo Study

Idea:

I Compare outcome of control unit that is similar to
treated but did not receive treatment to synthetic
version of other control units

I do placebo study for all controls

I can restrict donor pool (e.g., to geographic regions)

See Abadie Diamond Hainmueller (2010)
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