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Figure 5.5
Average and heterogeneous effects

experience a notably high impact from the intervention, such as increased sales, can offer
valuable insights for enhancing the intervention’s effectiveness or cost efficiency. This also
permits targeting of customer segments that exhibit a sufficiently large increase in sales after
being exposed to the communication campaign in order to maximize the impact.
One CML approach for detecting effect heterogeneity is a modified version of a decision

tree (as discussed in section 5.3). In this approach, the decision tree is used to predict not the
intervention or outcome but, instead, the causal effect of the intervention on the outcome
by recursively splitting the dataset based on characteristics X . By creating subgroups in
which the impact of the intervention is as similar or homogeneous as possible, we at the
same time create subgroups across which we have the highest heterogeneity in terms of
the intervention’s impact. In other words, the algorithm creates customer segments that are
distinct in terms of the intervention’s effect on the sales outcome, allowing us to differentiate
between customer groups for whom the intervention is more or less effective in a data-driven
manner. Therefore, the structure of the tree provides a definition of subgroups with the most
heterogeneous causal effects up to a predefined number of splits.
This technique, known as a causal tree, was proposed byAthey and Imbens (2016) and can

be used for both A/B tests (as discussed in chapter 3) and under a selection-on-observables
assumption (when comparing apples with apples based on observed characteristics, as dis-
cussed in chapter 4). Analogous to the data-splitting approach outlined in section 5.2, the
causal tree uses different parts of the data to perform different tasks—namely, to derive
the splitting structure that maximizes effect heterogeneity across subsets and to estimate the
treatment effects within the created subsets along with confidence intervals or p-values. This
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