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Restricted Boltzmann Machines (RBMs) are stochastic neural networks, known for learning a latent represen-
tation of the data and generating statistically similar new data. From the statistical physicist’s point of view,
an RBM is a highly familiar object: a disordered Ising spin Hamiltonian, in which the spins are distributed on
a bipartite lattice. Such energy function can be expanded as an Ising-like Hamiltonian with interaction terms
up to any desired order. In this work, we used RBMs to face a generalized Ising problem. First, we generated
spin configurations with a generalized Ising Hamiltonian and used such configurations to train an RBM.Then,
we inferred the coupling tensor of the effective Ising model learned in each case. It is shown that there is a
direct equivalence between the RBM parameters and the interactions of the generalized Ising model. More-
over, considering that previous attempts to solve the inverse Ising model with RBMs were limited to 2-body
interactions, our work extends such previous approaches as we demonstrate that RBMs can indeed capture
high-order correlations.

Primary authors: NAVAS GOMEZ, Alfonso (Complutense University of Madrid); DECELLE, Aurélien (Uni-
versidad Complutense de Madrid); Dr SEOANE, Beatriz (Complutense University of Madrid); Dr FURTLEHNER,
Cyril (Paris-Saclay University)

Presenter: NAVAS GOMEZ, Alfonso (Complutense University of Madrid)


