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ABSTRACT 
 

The Treatment Effect, the Cross Difference, and the Interaction 
Term in Nonlinear “Difference-in-Differences” Models*

 
I demonstrate that Ai and Norton’s (2003) point about cross differences is not relevant for the 
estimation of the treatment effect in nonlinear “difference-in-differences” models such as 
probit, logit or tobit, because the cross difference is not equal to the treatment effect, which is 
the parameter of interest. In a nonlinear “difference-in-differences” model, the treatment 
effect is the cross difference of the conditional expectation of the observed outcome minus 
the cross difference of the conditional expectation of the potential outcome without treatment. 
Unlike in the linear model, the latter cross difference is not zero in the nonlinear model. It 
follows that the sign of the treatment effect in a nonlinear “difference-in-differences” model 
with a strictly monotonic transformation function is equal to the sign of the coefficient of the 
interaction term of the time and treatment group indicators. The treatment effect is simply the 
incremental effect of the coefficient of the interaction term. 
 
 
JEL Classification: C21, C25, H0, I0, J0 
  
Keywords: identification, nonlinear models, limited dependent variable, probit, logit, tobit, 

difference-in-differences, interaction effect 
 
 
Corresponding author: 
 
Patrick A. Puhani 
Leibniz University of Hannover 
Institut für Arbeitsökonomik 
Königsworther Platz 1 
D-30167 Hannover 
Germany 
E-mail: puhani@aoek.uni-hannover.de     
 
                
 

                                                 
* This project was supported by the German Research Foundation (Deutsche 
Forschungsgemeinschaft) under the project Labor Market Effects of Social Policy (Arbeitsmarkteffekte 
sozialpolitischer Maßnahmen). 

mailto:puhani@aoek.uni-hannover.de

















