
IMPACT EVALUATION 

TRAINING:

THEORY AND PRACTICE 

PREPARED BY Dr. JOHN SSERUYANGE 
2021 



Training session 3 (4 Hours):

Specific objective for this 
training session

• To equip the trainees with 
knowledge and more analytical 
skills for IE



Session training content

• Propensity Score Matching 
(PSM)

Note: With practicals / hands-
on-experience  



Analysis 3: Propensity Score Matching (PSM)

• Estimation technique that matches the treated and untreated observations 
on the estimated probability of being treated (propensity score)

• It relies on observed characteristics to construct a comparison group

• PSM involves matching of groups and helps to construct the counterfactual 
from the untrained controlling for selection bias due to observed covariates 
(Heckman et al., 1997).  



• PSM is based on a strong assumption that there exists no unobserved 

differences between the treated and comparison group which is associated 

with the outcome variable. 

• Units in the treatment group are matched with units in the comparison 

group that have the closest propensity scores.



• Matching on the basis of the propensity score

P(X) = Pr (d=1|X)

• D indicates participation in project

• With PSM, instead of attempting to create a match for each participant with
exactly the same value of X, the investigator matches groups basing on the
probability of participation.

• Impact is then computed as the difference between the treatment units and their
matched comparison units.



Note:

• It is better for matching to be done using baseline characteristics (the more 
the observables, the better)

• Matching method is only as good as the characteristics that are used for 
matching.

Note: Participation is independent of outcomes conditional on X

𝐸 𝑌|𝑋, 𝑑 = 1 = 𝐸 𝑌|𝑋, 𝑑 = 0 (*)

But, eqn(*) cannot hold if some unobservable outcomes affect participation. 



• In practice the sample is restricted to units for which common support
appears in the propensity score distribution.

• This allows individuals with the same values of confounding factors to
have a positive probability of being among treated households and in the
control group.



Steps in conducting PSM

• Need representative and comparable data for both treatment and 
comparison groups – the larger the sample the better. 

• Use a discrete choice model to estimate program participations as a 
function of observable characteristics — propensity scores p(xi) for all 
treatment and comparison group members — logit models are commonly 
used 

• Estimate the average treatment effect on the treated as:

𝐴𝑇𝑇 = 𝐸 𝐴𝑇𝑇 𝐷 = 1 = 𝐸 𝑌 1 𝐷 = 1 − 𝐸(𝑌(0)|𝐷 = 1)



• Where 𝐴𝑇𝑇 is the average treatment effect on the treated, 𝐸 𝑌 1 𝐷 = 1
is the expected outcome of the treated and 𝐸 𝑌 0 𝐷 = 1 is the
expected outcome for the treated if they had not been treated.

• The latter is not observed.

• PSM uses data from the untreated with similar observable characteristics
with the treated to credibly estimate the counterfactuals. we use it in our
estimation to determine the credible average treatment effects on the
treated.



Note: 

Without baseline data, ex-post matching can be done.

• The problem with ex-post matching lies on variable that change due to
participation — endogenous variables



Matching methods

• Nearest neighbor matching

- Pair a given unit to comparison unit with closest propensity score.

• Kernel matching

- Based on propensity scores, kernel matching gives more weight to 

untreated observations that are more closer to the treated.

• Radius matching (caliper matching) 

- Imposes a threshold or tolerance on the maximum propensity score 

distance (caliper). Matches with replacement among propensity scores 

within a certain range. 



A short presentation on PSM: 

Ntakyo, P. R., & van den Berg, M. (2019). Effect of market production on
rural household food consumption: evidence from Uganda. Food Security,
11(5), 1051-1070.

Objective: To examine the effect of market production on household food
consumption in western Uganda

• Outcome variables —food security indicators; daily calorie consumption
per adult male equivalent (AME), household dietary diversity etc.

• Rice is an exogenously promoted marketable crop.



• Treatment (commercial rice producers take a value of 1 i.e. producers from
areas were produce for market programs are implemented, 0 otherwise)

Key results

• Negative and significant effect of market production on calorie
consumption; more commercialized households are more likely to
consume less than the required calories per adult equivalent per day.

• Positive and significant effect on household dietary diversity.
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