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Abstract

Purpose: Given the complexity of performance criteria and the diversity of input and output data in decision-making units,
traditional methods of mutual evaluation in Data Envelopment Analysis (DEA) are not able to provide a unique solution in
some cases. This research aims to introduce a new strategy for assessing mutual efficiency by focusing on prioritizing weights
that increase the accuracy and interpretability of performance evaluation.

Methodology: In this research, using the principles of DEA, a prioritization rule has been developed to determine input
and output weights. This rule is adjusted based on the statistical and structural characteristics of the data and is applied in the
form of a new mathematical model in DEA mutual evaluation. Also, theoretical analyses and graphical methods have been
used to verify the accuracy of the model.

Findings: The results of the model implementation show that the proposed strategy has been able to provide a unique
optimal solution for cross-evaluation while the positive features of traditional methods have been preserved. This model has
higher stability and interpretability compared to common approaches.

Originality/Value: The main innovation of this research is in introducing a weight ptiotitization framework to solve the
non-uniqueness problem in DEA cross-evaluation. This strategy can be used not only as a standalone solution but also as an
effective complement to existing methods and helps to improve the quality of efficiency analysis.
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Table 1- Input and output of six decision-making units.

DMU x vy, Y1 DMU x y Y1

A 1 2 4 D 1 1 2.5
B 1 4 2 E 1 25 1
C 1 35 35 F 5 13 13

dilalgs puz- (o35l sl it Jo> ol =Y Jour
Table 2- Optimal solution of the benevolent strategy.

DMU 6, v, u, u, ?ji B C D E F 0;

A 1.00  0.1111 0.0079 0.0238 1.00 071 0.86 1.00 050 0.86 0.82
B 1.00  0.1111 0.0238 0.0079 0.71 1.00 0.86 050 1.00 0.86 0.82
C 1.00  0.1111 0.0159 0.0159 1.00 1.00 1.00 0.88 088 1.00 0.96
D 0.62 0.1111 0 0.0278 0.61 039 050 0.63 025 050 048
E 0.62 0.1111 0.0278 0 039 061 050 025 0.63 050 048
F 0.74 0.2 0.0286 0.0286 0.74 0.74 0.74 0.65 065 0.74 0.71
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Figure 1- Production possibilities set of six decision-making units.
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Figure 2- Production possibilities set at the intersection x = 1.
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Table 3- Priority weight of inputs and outputs for six decision-making units.

DMU %, 9 9 W& W W
A 1 0.15 031 v up ug
B 1 031 0.15 v u; uy
C 1 027 027 v ug, up

D 1 0.08 0.19 v, up ug
E 1 0.19 0.08 vy u; Uy
F 02 1 1 u,u; vy
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Table 4- Evaluation results based on the new mutual efficiency method.

DMU v; u u, g"i B C D E F 0;

A 1 0 0.25 1.00 050 0.86 1.00 050 0.86 0.79
B 1 025 0 050 1.00 0.86 050 1.00 086 0.79
C 1 01429 0.1429 088 0.88 1.00 0.88 0.88 1.00 0.92
D 1 0 0.25 0.62 025 050 063 025 050 046
E 1 025 0 025 0.62 050 025 063 050 046
F 0.2 00286 00286 0.65 065 074 0.65 065 074 0.68
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Table 5- Multiple optimal solutions of the benevolent strategy.

DMU @;6"" %" .. e
A 0.82 085 ... 080
B 0.82 0.80 ... 0.85
¢ 0.96 096 ... 096
D 0.48 050 ... 046
E 0.48 046 ... 050
F 0.71 071 ... 071
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