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Abstract

Purpose: This study aims to develop an intelligent decision-support framework for predicting and improving the
efficiency of bank branches by integrating Data Envelopment Analysis (DEA), Machine Learning (ML), and Inverse
Data Envelopment Analysis (Inverse DEA).

Methodology: First, the relative efficiency of bank branches was evaluated using DEA based on real operational data.
Next, machine learning algorithms were employed to predict the future efficiency status of the branches. Finally, Inverse
DEA was applied to determine the target input and output levels required to improve the performance of inefficient
branches.

Findings: The results demonstrate that the proposed framework not only provides accurate efficiency assessment but
also identifies the key factors affecting inefficiency, predicts future branch performance, and generates quantitative
improvement targets. Furthermore, integrating ML with Inverse DEA improves prediction accuracy and managerial
decision-making compared with using either method independently.

Originality/Value: The novelty of this study lies in proposing an integrated framework that combines efficiency
evaluation, predictive analytics, and performance improvement within a unified decision-support system. The proposed
approach offers a practical tool for optimal resource allocation and enhancing productivity across banking networks.

Keywords: Data envelopment analysis, Inverse data envelopment analysis, Machine learning, Intelligent decision support
system, Bank branch efficiency.
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Table 4- ML model results.
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Table 5- Results of the Inverse DEA model.
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