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This study develops a novel method for estimating production frontiers under
uncertainty in multi-input, multi-output systems, based on Data Envelopment Analysis (DEA).
Traditional DEA models often fail to adequately account for stochastic fluctuations and measurement
errors in the data, resulting in limited accuracy in frontier estimation. To address this issue, the
proposed approach integrates statistical learning theory, machine learning, and information theory
to enhance the precision and flexibility of both frontier and efficiency estimation. Simulation

studies and empirical applications demonstrate that the proposed method outperforms existing DEA
models in terms of accuracy and robustness.
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