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Figure 3.3
Linear regression

group in our sample, while for D= 0, we obtain the average outcome in the control group.
The crux of this discussion is that by using linear regression, we can calculate a coefficient,
denoted by β̂, that represents the estimated ATE, which is the impact we are interested in.
Additionally, linear regression also gives us the average outcome without the intervention,
which is represented by α̂.

The intuition of linear regression is illustrated graphically in figure 3.3. The dots in the
plot represent the subjects in our data, such as customers. For each customer, we observe
the outcome Y (e.g., customer satisfaction measured by an index on a scale of 0 to 8), which
is plotted on the y-axis. On the x-axis, we have the intervention D (e.g., a communication
campaign) that each customer receives, which can be either 0 or 1. The solid regression line
shows how the average outcome changes across values of the intervention. α̂ corresponds to
the average outcome in the absence of the intervention, also visualized by the dashed line,
which is 2 in our example. On the other hand, β̂ corresponds to the difference in the average
outcome between customers who received the intervention and those who did not, which is
the estimated impact.−1
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