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Abstract
Data envelopment analysis (DEA) is a very popular parameter free method for performance measurement
of decision making units. Based on linear programming (LP), DEA is closely related to multi‐objective linear
programming (MOLP) in the sense that efficient decision making units represent efficient solutions of an
MOLP problem. We exploit this relationship and apply the primal and dual variants of Benson's outer
approximation algorithm for MOLP as presented in Ehrgott et al. (2012) in order to solve DEA problems. We
show that many of the LPs that need to be solved in these algorithms reduce to trivial problems of finding
the minima of finite sets when applied to DEA. The geometric duality of multi‐objective linear programming
furthermore allows us to identify all efficient DMUs without solving a linear programme for every DMU,
indeed without solving any linear programme, using the dual outer approximation algorithm. Moreover the
primal outer approximation algorithm directly finds all hyperplanes defining the efficient frontier of the
production possibility set. We demonstrate the effectiveness of our algorithm on a number of DEA
reference problems.
In the second part of the talk we will present an application of the DEA methodology in radiation oncology,
namely the assessment of the quality of treatment plans for radiation therapy of prostate cancer. Because
commercial radiotherapy treatment planning systems require treatment planners to iteratively adjust the
plan parameters in order to find a satisfactory plan, the quality of a plan may not be the best achievable
one. We propose a quality assessment method based on Data Envelopment Analysis (DEA) to address this
inefficiency. This method compares a plan of interest to a set of past delivered plans and searches for
evidence of potential further improvement. With the assistance of DEA, planners will be able to make
informed decisions on whether further planning is required and ensure that a plan is only accepted when
the plan quality is close to the best attainable one. We demonstrate the potential of the DEA method on a
set of 37 clinically acceptable prostate cancer treatment plans.
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