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Introduction

• Proposed by Abadie and Gardeazabal (2003) and Abadie et al. 
(2010)

• Main principles of the  Synthetic Control Method

• Application in Stata

• Examples

• Conclusions



Main principles of the Synthetic Control Method

• Estimation of the treatment effect in econometric analysis is based on 
comparing the outcomes of the treated unit(s) with untreated units
• However untreated units may be too different from the treated unit leaving the 

estimates biased

• This method offers constructing a synthetic control unit that mimics the 
treated unit prior to the treatment and predicts the outcome path post 
treatment assuming the unit is untreated

• Essentially, it’s an estimation of what would have happened with the 
outcome variable if the treatment hadn’t happened

• Synthetic control unit is constructed giving different weights between 0 
and 1 (which also sum to 1) to untreated units to create a unit mimicking 
the treated unit based on a list of variables defining them

• Only most similar control units are given weights to construct synthetic unit



Method

• Donor pool restrictions: units affected by the treatment or by events of a 
similar nature should be excluded from the donor pool

• Also units with large idiosyncratic shocks to the outcome of interest should 
also be excluded

• Requires sufficient data prior to treatment: credibility of a synthetic control 
depends upon how well it tracks the treated unit’s characteristics and 
outcomes over an extended period of time prior to the treatment

• A sizeable number of post-intervention periods needed in cases when the 
effect of the intervention is gradual or changes over time

• Placebo tests

• Robustness checks: excluding units that received a positive weight



Example I: Cigarette sales California and US, Abadie et 
al. (2010)



Example I continued

• Trends in per-capita cigarette sales: 
California vs. the rest of the United States. 

• Trends in per-capita cigarette sales: 
California vs. Synthetic California.



Example I continued: Placebo tests

• 38 control states vs 19



Stata help

• Command synth from Synth package developed by Jens Hainmueller 
available for Mat-lab, R, and Stata - Abadie et al. (2010)

• synth_runner, builds on synth to help conduct multiple estimations, 
inference, diagnostics, help generate visualizations of results; designed to 
accompany synth but not supersede it, Stata help document - Galiani & 
Quistorff (2017)

• also allsynth – built on Synth package and offers bias-correction for inexact 
matching on predictor values, automated calculation of RMPSE p-values, 
expanded graphing functionality, uniqueness diagnostics – Wiltshire (2021)

• Things to note: 
• Control for the outcome variable prior to treatment
• Output does not produce coefficients β or standard errors, only predicted outcome 

points in time



Stata output

• synth cigsale lnincome(1980(1)1988) age15to24(1980(1)1988) \\\

retprice(1980(1)1988) beer(1984(1)1988) cigsale(1988) cigsale(1980) \\\

cigsale(1975), trunit(3) trperiod(1989) fig 

• Abadie et. al. (2010)

• synth cigsale cigsale(1988) cigsale(1987) cigsale(1986) \\\

cigsale(1985) cigsale(1984) cigsale(1983) cigsale(1982) cigsale(1981) \\\

cigsale(1980) cigsale(1979) cigsale(1978) cigsale(1977) cigsale(1976) \\\

cigsale(1975) cigsale(1974) cigsale(1973) cigsale(1972) cigsale(1971) \\\

cigsale(1970), trunit(3) trperiod(1989) fig 

• Lu (2021)



Stata output: Galiani & Quistorff (2017)



Other examples: Economic impact of the 1990 German reunification on 
West Germany – Abadie et al (2015)



Other examples: Hospital pay-for-performance scheme in North West England and 
hospital mortality: multiple treated units – Kreif et al. (2015)

• Parallel trends 
assumption cannot be 
rejected



Other examples: BCF evaluation - Forder et al. (2018)

• Fig 12-13: Treated-
above median BCF 
expenditure LAs; synth 
from lower than 
median half sample.

• Fig 14-15: Treated-top 
25th percentile BCF 
expenditure LAs; synth 
from lower 75% of 
sample.



Other examples: Urgent and Emergecy Care Vanguard on DTOC - 
Malisauskaite et al. (2022)



Comparison with other methods

• In contrast to a difference-in-differences design, SCM does not give all 
untreated units the same weight in the comparison

• Regression estimator can be expressed as a weighted average of 
comparison units, and restricted for the weights to sum to one, but 
weights not restricted to be between 0 and 1

• In SCM contribution of each control unit is explicit and comparison 
made only with the most similar units

• Regression is based on extrapolation, while SCM avoids it

• DiD – parallel trends assumption, SCM useful when it doesn’t hold



Conclusions

• SCM useful when no single untreated unit provides a good 
comparison for the unit affected by the treatment or event of 
interest.

• Or when other methods are not appropriate

• An insight into what could have been without the treatment without 
extrapolation

• SCM is great for visual representation of the treatment effect

• Does not offer beta coefficients and their std. errors

• Becoming more popular, but literature still scarce
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Thank you!

• E-mail: G.Malisauskaite@kent.ac.uk
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