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Abstract

Purpose: This paper aims to propose a balanced Data Envelopment Analysis (DEA) framework for ranking Decision
Making Units (DMUs) by integrating optimistic and pessimistic efficiency evaluations. The proposed approach addresses
the limited discrimination power of the classical CCR model, in which multiple DMUs may be identified as equally efficient.

Methodology: An output-oriented CCR DEA model is employed to calculate optimistic and pessimistic efficiency scores
for each DMU. These two measures are then combined using a weighted-average scheme to construct a balanced efficiency
index, which is used as the basis for ranking. The proposed method is validated through a numerical example involving 20
DMU .

Findings: The results show that the balanced efficiency index provides greater discrimination among efficient DMUs than
the classical DEA model. It produces more stable and realistic rankings by considering both performance potential and
operational limitations. The numerical study demonstrates that the proposed framework effectively distinguishes DMUs
with similar efficiency scores.

Originality/Value: The proposed framework introduces a simple yet effective ranking method that integrates optimistic
and pessimistic efficiency within the conventional CCR DEA model. It enhances ranking capability without increasing
computational complexity and provides a practical decision-support tool for performance evaluation and resource allocation.

Keywords: Data envelopment analysis, Ranking of decision-making units, Optimistic and pessimistic model, Balanced
index.
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Table 2- DMU20 input and output data table.

Y295 V29s Y oay9 Yeo933 VY6933 DMU

6 8 2 3 5 DMUI1
7 9 3 4 6 DMU2
6 7 3 5 4 DMU3
8 10 4 3 7 DMU4
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Table 2- Continued.

V295 Vezab Yoo Yooy V699  DMU
7 8 2 4 5 DMUS
6 9 5 3 6 DMU6
5 7 3 4 4  DMU7
7 8 4 5 5 DMUS
7 9 3 4 6 DMU9
8 10 4 5 7 DMUIO
6 8 3 3 5 DMUII
7 9 2 5 6 DMUI2
6 7 4 4 4 DMUI3
7 8 5 3 5 DMUI4
8 9 4 4 6 DMUI5
7 10 3 3 7 DMUI6
6 8 3 5 5 DMUI7
7 9 4 3 6 DMUIS
5 7 3 4 4 DMUI9
7 8 4 4 5 DMU20
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Table 3- Maximizing the ratio of outputs to inputs, solving the optimistic model.

0,° DMU 0,° DMU
0.99 DMUI11 1.00 DMU1
0.96 DMU12 0.95 DMU2
0.92 DMU13 0.92 DMU3
0.97 DMU14 1.00 DMU4
0.98 DMU15 0.98 DMUS5
1.00 DMU16 0.96 DMU6
0.94 DMU17 0.91 DMU7
0.96 DMU18 0.97 DMU8
0.91 DMU19 0.95 DMU9
0.97 DMU20 1.00 DMU10
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Table 4- Minimizing the ratio of inputs to outputs, solving the pessimistic model.

0,° DMU 0,° DMU
0.84 DMU11 0.85 DMU1
0.81 DMU12 0.80 DMU2
0.78 DMU13 0.78 DMU3
0.82 DMU14 0.88 DMU4
0.83 DMU15 0.82 DMUS5
0.88 DMU16 0.81 DMU6
0.79 DMU17 0.77 DMU7
0.81 DMU18 0.83 DMU8
0.77 DMUI19 0.80 DMU9
0.82 DMU20 0.88 DMU10
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