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Abstract

Purpose: The purpose of this paper is to propose a Fuzzy Inverse Data Envelopment Analysis (FIDEA) model based on
triangular fuzzy numbers to estimate input values when outputs change, ensuring that Cost Efficiency (CE) is maintained or
improved. The study addresses uncertainty and imprecision commonly found in real-world data.

Methodology: Using properties of triangular fuzzy numbers and Fuzzy Linear Programming (FLP), the proposed approach
converts the FIDEA model into an equivalent crisp linear model. This transformation enables the estimation of fuzzy input
levels corresponding to changes in outputs. A numerical example is presented to illustrate the effectiveness of the method.

Findings: Results show that the proposed FIDEA model accurately estimates optimal fuzzy inputs while preserving or
improving cost efficiency. It reflects real-world uncertainty better than traditional crisp Data Envelopment Analysis (DEA)
models and eliminates the need for fuzzy ranking functions.

Originality/Value: This research introduces a new triangular FIDEA framewotk that maintains the fuzziness of data
throughout the optimization process. The method enhances the realism and flexibility of inverse DEA applications and can
be extended to network DEA models or integrated with metaheuristic algorithms for advanced analysis.

Keywords: Inverse data envelopment analysis, Cost efficiency improvement, Output enhancement, Ttiangular fuzzy
numbers.
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Figure 1- Trigonometric fuzzy number A = (a, b, c).
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