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Figure 4.2
Selection on observables when evaluating a discount

that importantly influence the discount are well known and observed in the data, such as
if the online marketplace offers discounts based on a customer’s past purchasing behavior.
Additionally, unobserved characteristics that affect the outcome should be unlikely to also
affect the discount after accounting for the covariates to make our assumption plausible.
This condition is met, for example, when particular customer characteristics affecting cur-
rent purchasing behavior—such as a tendency for impulsive shopping—have no relevance
concerning the receipt or nonreceipt of a discount.
When finding comparable treatment and control groups in terms of observed characteris-

tics, it is important to measure these characteristics prior to the intervention. If we measure
them after, themeasured characteristicsmay have been affected by the intervention, such that
any differences in postintervention characteristics between the treatment and control groups
may reflect part of the intervention’s impact, rather than preexisting differences. Clearly,
differences in the buying behavior of customers who received a discount and those who did
not may be due to the discount’s impact. Therefore, we want to compare groups with similar
buying histories before the discount (to compare apples with apples), while any difference
after the discount could indicate the presence of an impact. As this impact is what we want
to evaluate, we would not want to make the groups comparable in their buying behavior after
the intervention took place, as doing so would incorrectly skew (or bias, to use statistical
parlance) the impact.
Figure 4.2 illustrates our scenario of selection on observables using a causal graph, where

causal effects are depicted by arrows. The focal causal effect we aim tomeasure is the impact
of the discount on a customer’s current buying behavior, our outcome variable. This is com-
plicated by the fact that a customer’s past buying behavior influences both the receipt of a
discount and the current buying behavior, such that we need to find discount recipients and
nonrecipients who are comparable in their past buying behavior before evaluating the dis-
count effect. Besides past buying behavior, a customer’s tendency for impulsive shopping
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