File S1. Description of gamma parameter estimation

Newton-Raphson Estimation of gamma emission parameters.

MAP CFU emissions were modeled with gamma distributions, with the following pdf:

And log likelihood function: 

The maximum likelihood estimator for the scale parameter  is , however there is no closed form maximum likelihood estimate for the shape parameter Therefore, an estimate was generated using Newton Raphson estimation. The methods of moments estimator was used as the initial estimate for 



Following the initial estimation of Newton Raphson Estimation was used to iteratively calculate for each state k:




where ,   and . 

Estimation was stopped when the  value changed by less than 0.0001 or if the number of Newton-Raphson iterations exceeded 10000. If the number of iterations exceeded this threshold, the run was terminated. 













