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Potential outcomes and impact

unknown. Therefore, the relationship between the observed and potential outcomes can be
described as follows:

Y =Y (1) if D= 1, Y =Y (0) if D= 0. (2.1)

As potential outcomes Y (1) and Y (0) are never observed simultaneously for any store, the
impact of the intervention Y (1)−Y (0) cannot be calculated straightforwardly, posing a fun-
damental problem of causal inference. However, this problem can be overcome under certain
behavioral assumptions using certain methods, as we will discuss later in this book.
One important behavioral assumption inherent in our definition of potential outcomes

Y (1) and Y (0), as well as the impact Y (1)−Y (0), is that a store’s sales outcome is influenced
solely by the marketing intervention in that store, without being affected by interventions in
other stores. In other words, customers’ buying behavior in a store is assumed to be inde-
pendent of whether a marketing campaign is introduced in another store. If this were not the
case, we would need to consider potential sales outcomes based not only on the campaign in
the store of interest but also on campaigns in other stores. This consideration would account
for spillover (or interference) effects, where customers, for example, may see a product ad in
a different store and decide to purchase that product in our store, even though our store did
not advertise it. For this reason, spillover effects may not only benefit the store implement-
ing the intervention but also impact competitors within the same market or industry in both
the short and the longer run, for instance, through downstream impacts on brand perception
or customer trust. However, incorporating such spillover effects complicates impact evalu-
ation in terms of notation and methods. Hence, in the ensuing discussion, we will adhere
to the assumption of no spillover effects, a behavioral assumption known as the “stable unit
treatment value assumption” (SUTVA) [see, for instance, the discussion in Rubin (1980)
and Cox (1958)].
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