
Formula for Zero-inflated Poisson model (ZIP) 

 

(ZIP) represents framework for the analysis the counts data that have distribution with high 

level of score zero counts than is expected for the Poisson distribution. ZIP assumes that the 

population involve of two kinds of individual. The first type represents the source of a Poisson-

distributed count, which may be zero, whereas the second type always represents the source 

of a zero count. The distribution has two parameters, the mean of the Poisson distribution (λ) 
and the part of individuals that are of the second type (p). The mixture distribution formula is 

(Lambert 1992): 

𝑃(𝑦𝑖 = 𝑘) = [  
 𝑝𝑖 + (1 − 𝑝𝑖)𝑒−𝜆𝑖 𝑖𝑓 𝑘 = 0
(1 − 𝑝𝑖) 𝑒−𝜆𝑖𝜆𝑖𝑘𝑘!   𝑖𝑓 𝑘 = 1,2, … . 

 

where the parameters 𝑝𝑖, and 𝜆 depend on (vectors of) covariates xi and zi, respectively 

through the logit and log links as:  𝑙𝑜𝑔𝑖𝑡(𝑝𝑖) = 𝑥𝑖𝛾 log(𝜆𝑖) = 𝑍𝑖𝜃 

 

 

Formula for elastic net (ENET) of ZIP, defined by the formula(Tang, Xiang, and Zhu 2014): 

�̂�𝐸𝑁𝑒𝑡 = arg𝑚𝑖𝑛{−𝐿(𝛽)} + 𝜆1 {∑|𝜃𝑗|𝑝
𝑗=1 + ∑|𝛾𝑗|𝑝

𝑗=1 } + 𝜆2 {∑𝜃𝑗2𝑝
𝑗=1 + ∑𝛾𝑗2𝑝

𝑗=1 } 

 

 

 

Formula for Bayesian Infomration Criterion  

 𝐵𝐼𝐶(𝜆) = −2𝐿[𝜃ˆ𝐸𝑁𝐸𝑇(𝜆)] + 𝑒(𝜆)log (𝑛) 
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