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Figure 4.7
Propensity score matching

Rather than focusing on matching individuals based on their similarity in characteristics
X , this approach involves matching observations based on their likelihood or probability
of receiving the intervention, given their characteristics. This probability score is formally
denoted by Pr(D= 1|X ), where Pr represents probability. In impact evaluation, Pr(D= 1|X )

is commonly known as a propensity score, thus resulting in the name propensity score
matching. By adopting this approach, we can avoid the potential difficulties of finding
matches that are similar in all characteristics and instead focus on finding matches that
have a similar probability of receiving the intervention.
For instance, an employee who is 35 years old and has 12 years of education may have

a similar probability of, say, 35% to participate in the training as an employee who is 25
years old and has 16 years of education. As their probabilities are similar, we may match
these two individuals despite the age and education differences. In other words, we use the
propensity score Pr(D= 1|X ), which takes values between 0 and 1 (or 0% and 100%, as it is
a probability), as covariate to match employees in the treatment and control groups. In com-
parison to other matching approaches, propensity score matching has the advantage that the
propensity score is just a single covariate, rather than a possibly large set of the employees’
background characteristics. However, a disadvantage is that we need to measure any indi-
vidual’s propensity score in the data, which requires statistical modeling assumptions that
may not perfectly capture human behavior. Estimating propensity scores typically involves
regression methods such as probit or logit regression. Figure 4.7 illustrates how propensity
score matching works, by considering a reference observation receiving the intervention
with a propensity score of 35%. Then, we match this observation with the one in the control
group that is most similar in terms of propensity score.
Matching estimators are not the only methods available for impact evaluation that aim to

make the treatment and control groups comparable in terms of observed characteristics. We
may also use regression as introduced in chapter 3, section 3.2, if we include the covariates
X in the regression model. However, regression models can differ in their flexibility and the
restrictions they impose on human behavior, depending on how covariates are accounted
for. For instance, one restriction commonly imposed when using a linear regression is that
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