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Quantum-like (Q-like) modelling have been applied in decision theory, psychology, and information
processing to capture non-classical phenomena such as contextuality and interference [1,2].
Despite their success, the ability to use empirical observations to systematically estimate the
Hamiltonian governing system dynamics is often missing. This capability is essential for Q-like
modeling to advance beyond conceptual demonstrations toward operational relevance.

The proposed contribution addresses Hamiltonian estimation in a controlled macroscopic setup:
the “rat-in-the-box” toy model [3]. The model describes a discrete spatial system in which the rat's
movement is driven by a quantum-inspired Hamiltonian. The Hamiltonian determines the objective
probability distribution that drives the rat. An external observer has access only to the realized rat’s
positions over time and reconstructs the hidden operator from that partial information. Separating
objective dynamics (the rat) and the observer's subjective inference makes the proposed
interpretable setup a tractable testbed for studying learning strategies.

Building on earlier versions of the model [3,4], we explore and compare several approaches for
Hamiltonian reconstruction. These include likelihood-based optimization frameworks, Bayesian
inference techniques, and emerging computational approaches suited for quantum hardware
(QPU). We discuss the comparative challenges of these methods, particularly regarding the ill-
posed nature of estimation in low-data regimes.

The study highlights both methodological challenges and avenues for systematic learning of
Hamiltonian in Q-like models. The broader aim is to strengthen the methodological foundations for
estimating Hamiltonians in non-standard, macroscopic settings.

Detailed results and comparative evaluations will be presented at the conference.
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