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A Novel Fuzzy DEA/AR Model: Achieving Accuracy and 
Computational Improvements 

Abstract 
The fuzzy data envelopment analysis model with assurance regions (fuzzy DEA/AR 
model) is a widely used non-parametric method for assessing the relative fuzzy 
efficiency values of decision making units(DMUs) with imprecise input and output 
variables. The conventional fuzzy DEA/AR model is -cut based, which uses non-linear 
mathematical programming for calculating the upper and lower bounds of the DMUs’ 
fuzzy efficiency values. The conventional approach has two limitations: its nonlinear 
characteristic always generates lower accuracy efficiency value assessments, and the 

-cut based characteristic leads to a high computational load. We propose a novel fuzzy 
DEA/AR model which is independent of different -cut  levels and linear to address 
these two drawbacks. The -cut independency feature results in a significant reduction 
in the computational demands, and the linear feature contributes to accuracy 
improvements. We also present an empirical study to demonstrate the applicability of 
the proposed model. 
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2. CONVENTIONAL FUZZY DEA/AR MODEL 
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3. THE NOVEL FUZZY DEA/AR MODELFORMULATION 
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3.1. Upper bounds of the DMUs’ fuzzy efficiency values 
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3.1. Lower bounds of the DMUs' fuzzy efficiency values 
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4. AN EMPIRICAL STUDY 

4.1. Variables and sample selection 

Funds

 Number of Collections

 Space
 Number of Personnel
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Figure 2. 

Table 1.
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4.2. Results of the empirical analysis 
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4.3. Computational improvements  
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4.4. Accuracy improvements  
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5. CONCLUSIONS 
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