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Poisson regression with rates



Poisson regression with rates

• The poisson distribution models counts in a specified time interval


• When the time interval is the same for each subject (e.g., awards in one year), 
we don’t need to account for this in the model


• But if the time interval varies among subjects, we can account for this in the 
poisson model


• Example:


• This could also mean modeling incidence rates in different populations


• Example:



Poisson regression with rates

https://rpubs.com/kaz_yos/poisson



Poisson regression with rates

• We can write the rate as counts/population, i.e., 


• Then we can write the model as 


•

πi =
λi

ni

log(πi =
λi

ni
) = β0 + β1xi1 + . . . + βpxip

⟹ log(λi) = β0 + β1xi1 + . . . + βpxip + log(ni)



Implementation in R



Interpretation

Controlling for age group, the risk of non-melanoma skin cancer is 2.2 times higher in Dallas than 
Minneapolis. We are 95% confident that the true risk ratio is between 2.02 and 2.48, which is 
statistically significant (p<.001).


