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parameters using historical data (MADIĆ; RADOVANOVIĆ, 2011).

model architecture to minimize overall model error (MADIĆ; RADOVANOVIĆ, 2011; 



(MADIĆ; RADOVANOVIĆ, 2011). Therefore, most studies choose the appropriate 

ANN model structure using a trial-and-error approach (CHEN et al., 2020; MADIĆ; 

RADOVANOVIĆ, 2011; MJALLI; AL-ASHEH; ALFADALA, 2007; PALANI; LIONG; 

TKALICH, 2008), whereby several networks are trained and compared (MADIĆ; 

RADOVANOVIĆ, 2011; MJALLI; AL-ASHEH; ALFADALA, 2007), which is challenging 

related to the experience of the designer (MADIĆ; RADOVANOVIĆ, 2011). 
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𝑦 ( 𝑥 − 𝑥𝑚𝑖𝑛𝑥𝑚𝑎𝑥 − 𝑥𝑚𝑖𝑛) 𝑛𝑒𝑤 𝑚𝑎𝑥𝑥 − 𝑛𝑒𝑤 𝑚𝑖𝑛𝑥 𝑛𝑒𝑤 𝑚𝑖𝑛𝑥



𝑦 𝑥 − 𝑥̅𝜎
x̅ and σ are the mean and 





















𝑓 𝑥 𝑒−𝑥

𝑓 𝑥 𝑒𝑥 − 𝑒−𝑥𝑒𝑥 𝑒−𝑥 𝑒−2𝑥 −

-∞ to +∞ (FENG; LU, 2019). 
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≠ significantly different (p < 0.05) 
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𝑦 ( 𝑥 − 𝑥𝑚𝑖𝑛𝑥𝑚𝑎𝑥 − 𝑥𝑚𝑖𝑛)

𝑦 𝑥 − 𝑥̅𝜎
x̅ σ





𝑅𝑀𝑆𝐸 √∑ 𝑦𝑖 − 𝑦̂𝑖𝑛𝑖=1 𝑛
𝑀𝐴𝐸 ∑ 𝑦𝑖 − 𝑦̂𝑖𝑛𝑖=1 𝑛

𝑅2 − ∑ 𝑦𝑖 − 𝑦̂𝑖𝑛𝑖=1∑ 𝑦𝑖 − 𝑦̅𝑛𝑖=1



𝑦𝑖 𝑦̂𝑖 𝑦̅



𝑦 𝑎 𝑏1𝑥1 𝑏2𝑥2 ⋯ 𝑏𝑛𝑥𝑛 𝑒𝑟𝑟𝑜𝑟
𝑦 𝑎 𝑥1, 𝑥2, … , 𝑥𝑛𝑏1, 𝑏2, … , 𝑏𝑛 𝑦
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