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DIFFERENCES IN DIFFERENCES - INTRO
CUASI AND NON EXPERIMENTAL METHODS

▪Sometimes treatments (laws, reforms, funding) are randomly 
assigned and sometimes they are not
▪We would still want to know if they had impact

2



DIFFERENCES IN DIFFERENCES - INTRO
CUASI AND NON EXPERIMENTAL METHODS

▪Sometimes we can “explode” the 
gradual or “natural” assignment of 
treatment to evaluate impact
▪Groups should be comparable
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DIFFERENCES IN DIFFERENCES - ASSUMPTIONS
CUASI AND NON EXPERIMENTAL METHODS

▪How to compare these groups?
▪We could check data before and after the intervention
▪We could compare the difference between group in order to take 

care of unobservable differences
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DIFFERENCES IN DIFFERENCES - ASSUMPTIONS
CUASI AND NON EXPERIMENTAL METHODS

▪ If we think about growing, it should be similar among groups: 
parallel trends assumption

▪This means that they don’t need to be fully balance groups
▪We are using a linear trend

▪We could check empirical data

5



DIFFERENCES IN DIFFERENCES - ASSUMPTIONS
CUASI AND NON EXPERIMENTAL METHODS
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Tomado de 
Valenzuela, Ramos y Andrade (2018) Evaluación de Impacto Centro de Desarrollo de Negocios en Chile. Serie 
Sistemas Públicos N°15. Santiago

Impact

Parallel tendencies

TimeT = 2T = 1 Treatment
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DIFFERENCES IN DIFFERENCES - MODELS
CUASI AND NON EXPERIMENTAL METHODS

▪How would this look in a table?:
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𝒀𝒊𝒕𝒅 = 𝒀𝒊(𝑫𝒊, 𝑻𝒊) Before (T = 0) After (T = 1) 1 Dif = within

Control (D = 0) 𝐸(𝑌𝑖00) 𝐸(𝑌𝑖01)

Treated (D = 1) 𝐸(𝑌𝑖10) 𝐸(𝑌𝑖11)

2 Dif = between



DIFFERENCES IN DIFFERENCES - MODELS
CUASI AND NON EXPERIMENTAL METHODS

▪What about a regression?

▪Why would I use a regression?
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DIFFERENCES IN DIFFERENCES - EXAMPLE
CUASI AND NON EXPERIMENTAL METHODS
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▪An Energy Company was looking of ways of helping customers reduce 
their energy consumption
▪Randomly assigned peer comparison treatment to 170.000 houses
▪Provided monthly reports of energy consumption showing (to 

assigned people) reference to neighbors' consumption

Tomado de Ayres, I., Raseman, S.,
& Shih, A. (2013)



DIFFERENCES IN DIFFERENCES – EXAMPLE
CUASI AND NON EXPERIMENTAL METHODS

11Tomado de Ayres, I., Raseman, S.,
& Shih, A. (2013)

▪Are the groups balanced?

▪Does the parallel trends assumption hold?



DIFFERENCES IN DIFFERENCES – EXAMPLE
CUASI AND NON EXPERIMENTAL METHODS
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DIFFERENCES IN DIFFERENCES – EXAMPLE
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DIFFERENCES IN DIFFERENCES – EXAMPLE
CUASI AND NON EXPERIMENTAL METHODS
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▪Summary
▪Dif in dif estimator is good to provide causal explanations 

because reduces unobservable differences between groups
▪ It needs to assume that growing trends are parallel

▪This can come from balanced or unbalanced groups
▪ It can be assumed (by random assignment) or checked with data

▪Compares time differences assuming a linear behavior
▪Adding covariates help lowering standard errors


