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• The synthetic control method (SCM) uses a weighted average of control units’ 

outcomes to reproduce the counterfactual outcome of the treated unit.

• The weights are chosen to minimize the distance in the pre-intervention observed 

characteristics of the treated and the synthetic control. 

• The causal effect (𝜽𝟏𝒕) is estimated as the difference between the observed 

outcome of treated and one of the synthetic control in the post-intervention period.

The SCM 

How it works

Why using iSCM?

Empirical Application

Applying iSCM with only 1 potentially 

affected unit requires the following  

steps:

- Construct Synthetic West Germany. 

- Estimate the biased treatment effect 
෠θ𝒕 and the weight assigned to Austria 
ෝ𝒘𝑨.

- Construct synthetic Austria, including 
West Germany in the donor pool.

- Estimate the bias spillover 

effect ොγ𝒕 and the weight assigned to 

West Germany መ𝒍𝑾𝑮.
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We assume that SUTVA holds such that the observed outcome 𝒀𝒋𝒕 is equal to

• 𝒀𝒋𝒕
𝑵 in the pre-intervention period for everyone and in the post intervention 

period for pure control units.

• 𝒀𝒋𝒕
𝑺 in the post intervention period for potentially affected units.

• 𝒀𝒋𝒕
𝑰 in the post intervention period for the main treated unit. 

Under this assumption any SCM-type estimator for the main treated will 

converge to 
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Similar results hold for each potentially affected unit.

Ignoring estimation bias we have that

𝜗𝑡 = ෡Ω−1 መ𝛽𝑡 .

Where:

• ϑ𝑡 is the (𝑚 × 1) vector of effects of interest

• ෡Ω is the (𝑚 × 𝑚) matrix of estimated weights

• ෠β𝑡 is the (𝑚 × 1) vector of biased estimated effects

Thus, using Cramer’s rule:

𝜗𝑗𝑡 =
det(෡Ω𝑗,𝑡)

𝑑𝑒𝑡(෡Ω)
,  𝑗 = 1, … , 𝑚.
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The inclusive Synthetic Control Method

iSCM

Two scenarios in which using the SCM might be problematic: 

1. Some of the treated units need to be included in the donor pool to have a 

better pre-treatment fit.

2. Some of the control units in the donor pool are affected by the intervention 

indirectly.

Our inclusive synthetic control method (iSCM) allows using units affected by the 

intervention in the donor pool.

ADVANTAGES:

• You can use your favorite SC-type estimator.

• Units potentially affected either directly or indirectly by the treatment can be 

included in the donor pool.

• It does not impose any assumptions on treatment effect heterogeneity.

LIMITATIONS:

• The number of “potentially affected” units must be known.

• We cannot have too many of those units.

• It requires the existence of at least one “pure control” unit.

Contacts

The effects are then estimated as:

det(𝛺𝑊𝐺,𝑡)

det(𝛺)
=

መ𝜃𝑡 + 0,42 ෝ𝛾𝑡

1 − 0,42(0,33)
 

det(𝛺𝐴,𝑡)

det(𝛺)
=

ෝ𝛾𝑡 + 0,33 መ𝜃𝑡

1 − 0,42(0,33)

We estimate the causal effect of German reunification on West Germany's per 

capita GDP allowing for spillover effects from West Germany to Austria.
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