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Abstract of Thesis 

Data Envelopment Analysis (DEA) is a widely used analytical tool that leverages linear
programming (LP) to classify or benchmark decision-making units (DMUs) by establishing a
convex frontier. Each DMU is represented as a point in R^d, where d denotes the
dimensionality. In DEA, lower values are preferred for input dimensions, while higher
values are favored for output dimensions. The DEA frontier is defined as the oriented
boundary of a polytope formed by extreme points.

Effective identification of this frontier is critical, particularly in large-scale contexts
where the number of DMUs n is substantial. However, this process is computationally
expensive, requiring the solution of numerous LP problems, each involving a large number of
variables, which leads to significant time and memory challenges.

This study proposes methods to improve the computational performance of DEA frontier
identification. First, we introduce a sequential categorization scheme that organizes
extreme DEA points into initial blocks, enabling the early establishment of the frontier
without processing the entire dataset. Next, we propose a novel reference set selection
technique that minimizes the number of decision variables in the LP problems to the size of
the dimension, thereby substantially reducing computational costs. Finally, we present an
adaptive search and accumulation strategy that minimizes dependency on LP solutions,
avoiding redundant computations. Regarding the number of dimension-sized LPs to be solved,
these approaches collectively achieve a sublinear time complexity, ensuring computational
efficiency superior to O(n).

Rigorous proofs are provided for each proposed method. Experimental results demonstrate the
scalability and robustness of the techniques, yielding substantial reductions in
computational time and memory requirements while maintaining accurate frontier
identification.
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