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Purpose: In this study, in order to measure the efficiency and productivity of companies in the cement
industry of the Tehran Stock Exchange, the gray data envelopment analysis approach and the Malmquist
productivity index have been used.

Methodology: For this purpose, in the first step, we identify the appropriate financial ratios for measuring
efficiency, then we calculate these ratios for each financial year in the form of gray numbers (intervals). In
the next step, these ratios are divided into two groups of input variables and output variables under the
title of research variables. Finally, the efficiency and productivity of the studied companies for the two
fiscal years 2018 and 2019 by CCR and BCC models. Its components have been estimated.

Findings: The results of this study provide a suitable framework for using uncertain information (gray) to
replace definite information and thus allow more realistic results to be estimated about the performance
of companies.

Originality/Value: This study uses the Malmquist Gray Productivity Index to provide a framework for
comparing productivity changes over time. This index measures the ratio of the measured efficiencies of
a production unit in two different time periods.
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Figure 1- Malmquist input-driven approach for CRS. ?
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Figure 2- Malmquist input-driven approach for VRS.
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Table 1- DEA gray input axis results.
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Table 2 - Gray Malmquist index results in input-axis mode. <§
BCC CmsdsSplle a3l CCR CeudsSolle a3y  DMU 4.
[0.87,1] [1,1.01]* 1 )
[0.84,1.03]* [0.74,1.05]* 2 e i e
[0.48,0.8] [0.6,0.82] 3 _
[1.06,1.38]* [1.05,1.33]* 4 YA
[0.62,0.97]* [0.65,0.96]* 5
[0.64,1.33] [0.54,1.37] 6
[0.99,1] [0.97,1] 7
[1.07,1.23]* [1.01,1.4]* 8
[0.94,1.08] [0.82,1.16] 9
[0.85,0.9] [0.81,0.89]* 10
[0.95,1.02]* [0.95,1.12]* 11
[0.87,1.08]* [0.91,1]* 12
[0.91,0.91] [0.87,0.88] 13
[1.29,2.39]* [1.26,2.11]* 14
[1.16,1.68]* [1.18,1.62]* 15 i
[0.86,1.04] [0.85,1.03] 16 3
[0.88,1.06] [0.87,1.1] 17 i
[0.4,1] [0.37,0.93] 18 :3‘
[0.93,1.01]* [0.95,1.03]* 19 -
[1,1] [1,1] 20 -
[1,1.08]* [1,1.08]* 21 3\
[0.85,1.07]* [0.73,1.19]* 22 Jjg
[1.01,1.3]* [0.89,1.31]* 23
[1.14,1.21]* [1.09,1.21] 24 :‘%
[0.93,0.98] [0.96,1.48]* 25 )
[1,2.41]* [1,2.42]* 26 a2
[0.87,1.13] [0.82,0.96] 27 >
[0.76,0.83]* [0.6,0.65] 28 ~
[1.04,1.09] [1.15,1.16] 29 _;
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Table 3 - Performance-related changes and technology-related changes.

ATech  AEFF (BCC) ATech AEFF (CCR) DMU
(BCC) (CCR)
[0.93,1] [0.94,1] [0.8,1] [1,1.26] 1
[0.97,1.11] [0.76,1.07]  [0.95,1.15]  [0.64,1.11] 2
[0.9,092] [0.52,0.88] [0.94,1.14]  [0.64,0.73] 3
[0.67,0.84] [1.26,22.07] [0.68,0.93] [1.13,1.96] 4
[0.71,1.33]  [0.47,1.37] [0.71,1.49]  [0.44,1.36] 5
[0.95,1.01]  [0.67,1.32] [0.86,1]  [0.63,1.37] 6
[0.99,1] [1,1] [0.97,1] [1,1] 7
[0.9,1.01] [1.07,1.37] [0.77,1.21]  [0.83,1.83] 8
[0.94,1.09] [0.99,1]  [0.9,1.01] [0.92,1.15] 9
[0.92,1.13]  [0.8,0.92] [0.87,127] [0.641.02] 10
[0.79,0.95] [1,1.29]  [0.86,0.95] [1,1.3] 11
[0.92,098]  [0.9,1.18]  [0.81.02]  [0.9,1.25] 12
[0.85,0.91] [1,1.08]  [0.73,0.88] [1,1.18] 13
[0.91,093] [1.382.61] [0.820.89] [1.41,257] 14
[1.03,1.56] [0.74,1.62] [1.01,1.83]  [0.651.6] 15
[0.8,09] [1.06,1.15] [0.78,0.89] [1.09,1.16] 16
[0.84,0.86] [1.051.23] [0.76,0.82] [1.14135] 17
[0.98,1] [0.4,1] [0.91,0.93] [0.41,1] 18
[0.89,1.08] [0.86,1.14] [0.81,1.04] [0.91,1.27] 19
[11] [1.1] [1.1] (11 20
[1,1.08] [1,1] [1,1.08] L1 21
[0.89,1.03] [0.83,1.21]  [0.79,1.1]  [0.66,15] 22
[0.87,099] [1.02,1.49]  [0.86,09] [0.99,1.53] 23
[0.92,1.25] [0.91,1.32] [0.91,1.37] [0.89,1.19] 24
[0.93,0.98] [1,1]  [0.89,0.96] [1,1.67] 25
[0.9,1] [1,2.68] [0.9,1] [1,2.69] 26
[0.94,1.24] [0.91,093] [0.92,1.05]  [0.9,092] 27
[0.9,098] [0.84,0.84] [0.97,1.01] [0.62,0.64] 28
[1.04,1.09] [1,1]  [0.93,1.16] [1,1.24] 29
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