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All of the models used in this paper are as follows. 

Proposed model Model 8: Eq. (2) and Eq. (3) 

Competing 

 models 

Poisson 

𝑦!"~𝑃𝑜𝑖𝑠𝑠𝑜𝑛 𝜇!" = 𝜃!"𝑁!" ,𝑦!" = 0,1,2,⋯ 

Model 1: log 𝜃!" = 𝛽! +𝑾!"
!𝜷𝟏 + 𝑋!"𝛽! 

Model 2: log  (𝜃!") = 𝛽! +𝑾!"
!𝜷𝟏 + 𝑋!"𝛽! + 𝑢! + 𝑙! 

Model 3: log 𝜃!" = 𝛽! +𝑾!"
!𝜷𝟏 + 𝑋!"𝛽! + 𝑢! + 𝑙! +   𝑣! + 𝑘! 

Model 4: 

log 𝜃!" = 𝛽! +𝑾!"
!𝜷𝟏 + 𝑋!"𝛽! + 𝑢! + 𝑙! +   𝑣! + 𝑘! + 𝜙!" 

ZIP 

Eq. (2) 

Model 5: log 𝜃!" = 𝛽! +𝑾!"
!𝜷𝟏 + 𝑋!"𝛽! 

Model 6: log 𝜃!" = 𝛽! +𝑾!"
!𝜷𝟏 + 𝑋!"𝛽! + 𝑢! + 𝑙! 

Model 7: log 𝜃!" = 𝛽! +𝑾!"
!𝜷𝟏 + 𝑋!"𝛽! + 𝑢! + 𝑙! +   𝑣! + 𝑘! 
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