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Abstract

Purpose: Data Envelopment Analysis (DEA) is a mathematical programming technique with multiple inputs and
outputs. In DEA, it is assumed that the inputs and outputs can have any non-negative real value. However, in DEA
applications, the inputs and outputs that represent the environmental and qualitative characteristics of the production
process are often expressed as percentages, ratios, and averages, which are called ratio indices.

Methodology: In traditional DEA models, assuming constant and Variable Returns to Scale (VRS), such relative indices
cannot be propetly combined.

Findings: In this research, new efficiency evaluation models with ratio and volume indices, which are an extension of
traditional models assuming constant and VRS, are introduced by means of production trade-offs between volume-ratio
inputs and outputs. In order to show the importance of the issue, we evaluate the efficiency of Qazvin's secondary
schools (first cycle) using the introduced models.

Originality/Value: The results show that the introduced models have the ability to evaluate the efficiency of Qazvin
schools, while traditional models do not have the ability to accurately evaluate the efficiency of Qazvin schools due to
the existence of relative indicators and trade-offs between them.

Keywords: Data envelopment analysis, Production technology, Relative inputs and outputs, Production trade-offs,
Qazvin schools.
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Table 1- School input and output information.
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Table 2- Efficiency evaluation with volumetric and proportional input and output in R-VRS technology.
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