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Health did not copy(d)-5.4neo lth We used “z” to represent the number of children aged <6 years with BLLs of 5–9 µg/dL rare event, we assumed “z” follows a Poisson 

distribution with parameter “θ” and “m” as the number of children age <6 years who were tested 

for BLL (equation 1):  

p(z/θ) = e 

–(m . θ)(m . θ)z/z!       (1)  

where θ is the rate of children with BLLs of 5–9 µg/dL 

i.e., θ = (children with BLLs of 5–9 µg/dL) / (children tested for BLL)  

If θ follows a gamma (α, β) prior 

i.e., p(θ) = e –(βθ) βα θα-1/Γ(α)      (2) 

where θ > 0, then posterior distribution of θ is given by 

p(θ/z) = p(z/θ) X p(θ)/p(z)  

i.e., p(θ
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county. We then can use known α and β from equation (8) in equations (2) and (3) to evaluate the 

prior and posterior distributions of the parameter θ in the targeted county.  

The joint distribution of data z and the parameter θ are given by the following: 

  p(z, θ) = p(θ) x p(z/θ), and also 

  p(z, θ) = p(z) x p(θ/z) 

Thus, p(z) x p(θ/z) = p(θ) x p(z/θ), giving 

    p(z) = p(θ) x p(z/θ)/p(θ/z)      (9)  

Here, p(θ) and p(θ/z) are the known prior and posterior distributions, respectively, of the 

parameter θ. Thus, p(θ


