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Abstract

One of the pillars of any country’s development is access to safe water and sanitation, so it is
important to execute water and wastewater projects in the shortest possible time. In this regard,
considering the emergence of various methods of partnership, choosing the right approach has
become one of the most important issues in this industry. Therefore, a proper investment
method in this field has always been the concern of decision makers. Using the database of
partnership projects and data mining algorithms in the water and wastewater sector, we have
designed a model to predict a proper way for public-private partnership projects. In this
research, CRISP data mining method was applied to the data from 176 projects. After
understanding and identifying the data, they were cleaned by deleting outliers and noisy data,
and missing values were replaced. Then, the process of data classification was performed using
decision tree and machine learning algorithms, and necessary analysis was performed. Also, the
indicators of PPP were extracted and prioritized. K-fold cross validation method is used for
validation and dividing the data. Based on the modeling and considering the data preparations
and data mining methods, the stacking method is suitable for predicting and determining the
type of public-private partnership contract in the implementation of each project of water and
wastewater industry, which has an accuracy of 86.27%. In the pre-processing section, the
combined COF method for deleting outliers and entropy factors for feature selection was used.
Using the model, the success rate of each project can be predicted and an appropriate PPP
contractual template for any water and wastewater project can be proposed. In addition, by
entering the information of each new project, the impact of the improvement of each indicator
can be easily examined.

Keywords: Water and Wastewater Industry, Public-Private Partnership, Data Mining,
Forecasting, Outsourcing.
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Table 1. Distribution of projects in the water and wastewater sector

Treatment plant & pumping station

BOT contract 18 Contracts

\Z?)itfr\;vgttser Buyback contract 31 Contracts
Network Current finance 73 Contracts
Water Treatment plant & transmission line BOT contract 6 Contracts
contracts Desalination projects BOO contract 48 Contracts
o503 48 gomn LgJLaT Sledbf-Y d)u\."
Table 2. Statistical data sets
Indicator Type WIS I Statistical information
value
0 Values: Values: Values:
Proi . Success & Success & Success &
roject success rate Polynomial Semi . .
emi success Semi success  Semi success &
& Failure & Failure Failure
Year of project Integer 0 Average Average Average
implementation & 2012 2012 2012
Ability to sell the 0
product in the Integer AV:rla ¢ AVer £¢ AVer £¢
province ) ’ )
Wastewater Integer 0 Average Average Average
treatment (%) & 33.48 33.48 33.48
Non-revenue water Integer 0 Average Average Average
(%) g 24.6 24.6 24.6
Uit e eif i v Average Average Average
accidents to the Integer 2 89g 2 89g 2 89g
network length (%) : : :
The ratio of 0
connections Intecer Average Average Average
accidents to the total & 12.37 12.37 12.37

connections (%)
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Table 3. Outlier range rate in any method

Output data
Method Setting variable: true
numeric value
Small K: 10 Output data
Capital K: 20 range: 1.192-
LOF Distance: Euclidean 0.983
Type of measurement: Average: 1.113
Combined SD: 0056
measurement
Small K: 10 Output data
Distance: Euclidean range: 0.469-
COF Type of measurement: 2.765
Combined Average: 1.110
measurement SD: 0.432
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Table 6. 15 Key performance indicators of success in public-private partnership projects in the
water and wastewater industry
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