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! -Feature Selection

2 -Pattern Recognition
3 -Machine Learning

4 -Data Mining

5 -Sensitivity Analysis
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-Post-Contract Cost Controlling Techniques
-Fuzzy Logic

-Deep Learning

-Genetic Algorithm

-Gene Expression Programming

-Genetic Programming
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8 -World Competitive Contest

9 -League Championship Algorithm

10 -particle Swarm Optimization

! -Ant Colony Optimization

2 -Imperialist Competitive Algorithm

13 -Learning Automata

4 -Heat Transfer Optimization Algorithm
15 -Forest Optimization Algorithm

16 -Discrete Symbiotic Organisms Search
7 -Cuckoo Optimization

'8-Coefficient of Determination
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Abstract
This research aimed to select essential features for modeling the cost of
pressurized irrigation systems using the data of 515 drip irrigation projects in four
parts, including the cost of pumping station and central control system (TCp), cost
of on-farm equipment (TCr), cost of installation and operation on-farm and
pumping station (TC,), and total cost (TCr). In the first stage, a database including
39 features influencing the cost of the mentioned sectors was prepared and the
price of all projects (2006 to 2019) was updated for the base year of 2021. Then,
feature selection was done with different algorithms in MATLAB environment
and in two parts including (1) all features (39 features before and after the design
stage) and (2) 18 features before the design phase (BD). The results showed that
the amounts of RMSE and R? for all the features were equal to 0.007 and 0.92,
respectively, and for the BD section, they were equal to 0.003 and 0.89,
respectively. Among the different algorithms for feature selection, support vector
machine (SVM) and optimization algorithms (Wrapper) were identified as the
best learner and feature selection method, respectively. The results of the
evaluation criteria showed that the two LCA and FOA algorithms achieved the
best estimation, and their error criterion in all the features were 0.0020 and
0.0018, respectively, while their correlations were 0.94 and 0.94. In the BD
features, these criteria were 0.0006 and 0.95 for both algorithms, respectively.
Finally, in the all features section, 10 out of 39 features and for BD section, 8 out
of 18 were selected as the most effective features. The results of choosing the
most effective features that affect the cost of different parts of the drip irrigation
system can make the cost modeling of the systems simpler and faster and, while
being useful for research works, it facilitates estimation and management of costs
before implementation of each project.

Keywords: Economic modeling, Modern irrigation systems, Sensitivity analysis, Pattern recognition,

Meta-heuristic algorithms.
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