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ABSTRACT: Difference-in-differences 

(DID) and synthetic control methods (SCM) 
assume that if treatment and comparison 
groups were sufficiently similar prior to an 
intervention (e.g. "parallel trends"), research-
ers can use a comparison group to impute a 
treatment group's counterfactual trajecto-
ry.  Previous work has characterized condi-
tions under which these methods are unbi-
ased or consistent as T approaches infinity, 
and cautioned against using pre-intervention 
time series that are too short.  However, pre-
intervention time series that are too long may 
also introduce bias when trends change.  
While empirical researchers must select a pre
-intervention time series, there is a dearth of 
guidance regarding its ideal length.  We argue 
that rather than focusing on parallel trends 
over a long time horizon, researchers should 
optimize prediction of the treatment group by 
the comparison group.  Based on this criteri-
on, we present an estimator that leverages 
time-series cross validation to select optimal 
pre-intervention period weights.  
We show that our estimator is asymptotically 
unbiased under traditional assumptions.  It 

also minimizes absolute or mean-squared 
error under more flexible assumptions about 
the stability of the data-generating process.  In 
practice, our approach improves performance 
compared to other estimators in standard, 
empirically-calibrated simulation scenarios, 
even those with a relatively short number of 
pre-intervention time periods (i.e., more than 
40% decrease in out-of-sample mean-
squared error compared to DID, SCM, syn-
thetic DID, and augmented SCM).  We apply 
our method to re-analyze the impact of Mas-
sachusetts health reform on mortality.  

OBJECTIVES: 
1. To understand why pre-intervention time 
periods that are too long or too short may 
introduce bias into estimates of causal effects; 
 
2. To understand how to apply data driven 
estimators to select the length of the pre-
intervention time period; 
 
3. To understand how these estimators re-
duce bias and mean-squared error compared 
to traditional estimators. 
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