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Intervention (D = 1)

Pr(D = 1 | X = male) = 1/5 

1/Pr(D = 1 | X = male) = 5

1-Pr(D = 1 | X = male) = 4/5 

1/(1-Pr(D = 1 | X = male)) = 5/4 

No intervention (D = 0)

Figure 4.8
Inverse probability weighting

The methodology is depicted in figure 4.8, where we consider the propensity score
Pr(D= 1|X =male), representing the likelihood of receiving the intervention if the covari-
ate gender (X ) is equal to being male. Considering that there are five males in total, with
one receiving the intervention, the probability of receiving the intervention when being
male is 1/5, formally denoted as Pr(D= 1|X =male)= 1/5. Weighting the male receiving
the intervention by the inverse of the propensity score results in 1/Pr(D= 1|X =male)=
1/(1/5)= 5. Consequently, the single male is replicated five times to correspond to the
overall number of males. Furthermore, among the five males in total, four do not receive the
intervention. Therefore, the probability of not receiving the intervention when being male is
1−Pr(D= 1|X =male)= 4/5. Weighting each of those males by the inverse of this prob-
ability yields 1/(1−Pr(D= 1|X =male))= 1/(4/5)= 5/4. Consequently, the four males
without intervention are weighted by 5/4, resulting in 5/4× 4= 5 males after reweighting.
After this process, the number of males in the treatment and control groups is equal (to five),
ensuring comparability of the groups with respect to the covariate X .
Formally, IPW identifies the ATE in the population based on the following equation:

�=E
[

Y ·D
Pr(D= 1|X )

− Y · (1−D)

1−Pr(D= 1|X )

]

. (4.5)

We may also apply IPW for measuring the ATET, based on the following expression:

�D=1 =E
[

Y ·D
Pr(D= 1)

− Y · (1−D) ·Pr(D= 1|X )

(1−Pr(D= 1|X )) ·Pr(D= 1)

]

, (4.6)

where Pr(D= 1) is the probability of receiving the intervention (or share of receivers) in
the entire population.
Compared to matching, IPW has the advantage of being computationally fast—that is,

i does not take much computer time even in large datasets. Additionally, IPW removes the
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