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Abstract

This investigation presents a formulation of the 1:1 greedy matching procedure based on propensity
scores for binary interventions in quasi-experimental studies. The aim is to describe the mechanism
of the algorithm, the assumptions that allow its results to be interpreted in causal terms, and its
computational complexity. In the framework of potential outcomes, the estimands ATE, ATT , and
CATE are defined, together with the assumptions of consistency, SUTVA, conditional ignorability,
and positivity, which link the matching design to the parameters of interest.

The greedy algorithm selects, for each treated unit, the unused control with the smallest propen-
sity score distance, generating matchings without replacement and dependent on the order in which
the treated units are traversed. The 1-to-1 bipartite matching system is shown to not satisfy the
exchange property of matroids, so the greedy optimality theorem does not apply in this context.

The proposed implementation in Stata’s matrix language (Mata) uses a matrix of absolute
distances between propensity scores and a record of controls already used. The computational
complexity turns out to be O(nTnC), where nT and nC are the sizes of the treatment and control
groups, respectively, allowing its use in applications with large sample sizes. Future research lines
are discussed, including sensitivity studies with limited support, systematic comparisons with other
matching and weighting schemes, and integration with doubly robust estimators and flexible models
for estimating propensity scores.
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