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Abstract

Assessing the performance of water and wastewater companies
is one of the duties of the Ministry of Energy. One of the most
important tools for comparing performance is the use of
quantitative data envelopment analysis techniques. In recent
years, the subject of studying economic efficiency using
stochastic data envelopment analysis has been considered by
researchers. Data envelopment analysis typically uses past and
definite inputs and outputs to measure the performance of
decision-making units. For this reason, the problems are the
impossibility of estimating efficiency, unrealistic distribution
of weights to model inputs and outputs, and the use of definite
inputs and outputs. While in the real world, we encounter more
random parameters. Therefore, in this paper, the issue of super-
efficiency in the analysis of stochastic data for the data of water
and wastewater companies of Markazi province based on the
statistics of 2016 has been investigated. The computational
results of both definite and stochastic super-efficiency models
show that Arak Co. is the best company in terms of technical
efficiency. Ashtian Company is also the worst company among
17 companies in this research. Although the ranking results of
both models are similar for the rating companies, the super-
efficiency scores are different.
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Fig. 1- Input oriented efficiency measure
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Table 1- Descriptive statistics of inputs and outputs
B 29,5 9 (83959 S piio oyl Jlol -Y Jgsa

Variable Min Mean Max Std.dev
Number of customers 1144 16953 145456 35023
water sold 276712 6314034 57368448 14130331
Wasted water 97992 1400032 9554966 2423302
Labor 6 39 260 62
Capital stock 14430381 242744081 2608240089 617886183
Operating costs 57078989 1027107983 8673811066 2116599481

Table 2- Results deterministic and stochastic super-efficiency scores for water and wastewater company
NSl g O LS ol gl Bdlai g 2l 91,5l @l =Y Jou>

Company Determ.score Rank  Stocha. Score a=0.4 Rank Stocha. score, a=0.6 Rank
Astaneh 1.1668 15 1.1531 14 1.0182 6
Ashtian 1.1865 16 1.3723 17 1.3876 17

Arak 0.3868 1 0.2647 1 0.3865 1
Tafresh 1.1653 14 1.1794 15 1.1601 14
Khomein 1.1611 13 1.1504 13 1.2364 15
Delijan 1.3118 17 1.328 16 1.2569 16
Zaviyeh 1.0937 12 1.0751 11 1.0866 12

Saveh 0.7215 2 0.7215 2 0.7847 2
Shazand 1.0113 7 1.0047 5 1.0342 9

QarghAbad 0.9916 3 0.9723 3 0.9893 3
Farmahin 1.0127 8 1.0203 8 1.0103 5
Komeijan 1.0224 10 1.0294 9 1.0208 7

Mamooniyeh 1.0466 11 1.0476 10 1.0701 11
Mehallat 1.0052 5 1.0912 12 1.1526 13

Naragh 0.9991 4 0.9976 4 0.9984 4

Nobaran 1.0159 9 1.0191 7 1.0265 8

Parandak 1.0081 6 1.0084 6 1.0395 10
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