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Developing an automatic differentiation 
and parameter optimisation pipeline 

for the particle shower model



 is a random element drawn from a distribution 

                 is the input    and                     is the program’s output space

is the set of parameters on which depends either explicitly 

or implicitly via the probability distribution on

   samples of uniform (pseudo) random numbers in [0, 1] + inversion of CDF (in practice) 

Stochastic program



Basic examples 



and                        with respect to

everything depends on smoothness (differentiability properties)

     of

What unbiased estimate to put inside the expectation? 



and              are both smooth with respect to     When





And what if the differentiability requirements are not satisfied?



What if the differentiability requirements are not satisfied?



More advanced examples



It is still possible to obtain meaningful estimates



How?





Thanks for attention!


