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Education ≥ 15

Age < 32

Discount
34  17

No discount
14  161

No discount
10  764

Yes No

Figure 5.3
Decision tree

young and better-educated customers obtain a discount. We note that the subsets finally
obtained from a tree are referred to as “leaves.”
Figure 5.3 provides an example of a decision tree that predicts whether customers are

likely to receive a discount or not based on their age and education level. The tree has two
splits: the first split occurs at an age of 32 years, with customers younger than this age being
more likely to receive a discount. Within the younger customers, the second split occurs at
an education level of 15 years, with customers having less education being less likely to get
a discount. Each resulting subset, or leaf, contains a prediction of whether the customers
in that leaf are likely to obtain the discount or not. The subsets also contain the numbers
of discount recipients (left number) and nonrecipients (right number). For instance, in the
first subset (from the left) of customers who are younger than 32 and have at least 15 years
of education, 34 customers do receive the discount, while 17 do not. The prediction is thus
“discount” because the majority of customers get it.
Ideally, we want to validate how well prediction works among customers who are not

included (in the data used for) the decision tree creation process but could potentially be of
interest in the future, such as new potential customers. That is, we aim to have a method
that can accurately predict the likelihood of receiving a discount for customers in other
data than the first part of our sample, which we used for growing the decision tree. To
achieve this, we use the second part of the data to compare the performance of different
decision trees with varying numbers of splitting rules that we generated in the first part
of the data. That is, we compare the predicted intervention (e.g., expected discount receipt
among young and better-educated customers according to a tree) to the actual intervention
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