ENBIS Spring Meeting 2026

* X * x
* *
European Network for Business and
Industrial Statistics

Contribution ID: 27 Type: not specified

Implementation of Automatic differentation on
Maintenance optimization problems

Abstract

Automatic Differentiation (autodiff or AD) is a technique for computing derivatives that differs from both sym-
bolic and numerical differentiation. It relies on the implementation of the chain rule to functions composed
of simpler smooth functions whose Jacobian matrices are known.

Given the implementation of a function composed of smooth operations, Automatic Differentiation enables
the computation of its partial derivatives by propagating derivatives through the computational graph of the
program. Using this approach, we can differentiate a function that is part of a code and does not have an
explicit mathematical expression.

In this work, we demonstrate the application of this technique to basic maintenance optimization problems,
where the objective is to identify maximum or minimum points of a cost function approximated using Monte
Carlo methods. This approach enables efficient gradient-based optimization even when the cost function is
estimated through stochastic simulation. The implementation is carried out using modern automatic differ-
entiation libraries such as JAX and Autograd.
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