Poisson model of small intervals of time with bayesian autoregressive constrains

Let 
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 be number of episodes in each age and chemoprophylaxis group combination.We assume it follows a Poisson distribution with mean 
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 . We define the linear part of the model as:
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where the offset 
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 is the person time at risk, 
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 is a constant term. 
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is a random effect for age, 
[image: image7.wmf]age

b

 is the effect for the chemoprophylaxis at that age. 
The 
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 is the variable that codifies the age as months of 28 days ranged from 1 for age 2 months up to 51 for the children with the longest follow-up. The 
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 is a dummy variable with value 0 for the placebo group and 1 for the group that received the chemoprohpylaxis with DeltaprimTM. 

The prior 
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 for follows a normal distribution with mean 0 and precision 0.01 

The
[image: image11.wmf]age

b

 term is modeled as a mean value 
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 plus a random effect ​ 
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The 
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 prior follows a normal distribution with mean 0 and precision 
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 . The autocorrelation is introduced in the definition of the mean values for the priors of 
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which are defined as 
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 with a precision of 
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. The 
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 is a term that models the correlation with the previous value of . The 
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 has as prior an uniform distribution ranged from -1 to 1 .

Following the same approach, the
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 term is also modeled as a random effect with an autocorrelation prior 
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The 
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 prior follows a normal distribution with mean 0 and precision 
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 . The priors of 
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  are defined as 
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 with a precision 
[image: image30.wmf]j

t
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 has as prior an uniform distribution ranged from -1 to 1. 
The 
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 and 
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 have as prior a gamma distribution with parameters 0.1 and 0.1.
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The main interest of this analysis is on the relative risk for a given 
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 which is defined as : 
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We present the mean value and 95% Credible Intervals (CI) from the posterior distribution of 20000 iterations after a burn in of 15000 iterations. 

Cumulative Rate 

The cumulative rate at month is calculated as the sum of the average incidence until month $t$ using the following formula: 
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where 
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 is the estimated number of episodes in 
[image: image42.wmf]j

age

 from the model described above, 
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is the person time at risk in days for the 
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 and 
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 is the time interval for 
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 which is 28 days. 
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