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Multi-fidelity emulation

Monte Carlo simulations

@ Computation time is a limiting factor for understanding HI collisions

® Expensive simulations — run limited simulations over parameter space,
utilize surrogate model (i.e. Gaussian process emulation)

Fixed design

How to vary and account for fidelity?
AN events

@ Imaging we’re simulate events a measurement...
1K evants

® How to maximize fixed computational budget?

@ Considerations: E
@ Varied statistical precision (trades off with # of
design points) “
. o/, hn’k
(better precision for fixed computation time) oLg lows
@ Precision varies as function of energy
= How can we we use this information? £/
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HetGP: Multi-fidelity method for varied statistical precision

@ Key concepts: 1) multi-fidelity design, and 2)

Multi-fidelity design

@ Method to allocate design points + their precision @ Heteroskedastic: Data with varying precision
@ Design based on multi-mesh method: @ Fidelity is explicitly included in GP training
Yuchi et al, Journal of Mechanical Design, 2023 o Implemented with R package, compared to

® Two key modifications: standard GP

® For afixed computing budget, determine
optimal precision per design point

@ Assign precision to design points such that
close design points have different precision

o Distribute
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https://www.semanticscholar.org/paper/Design-and-Analysis-of-Multi-fidelity-Finite-Yuchi-Joseph/4556d2589eedf20f7dcfdcf5209c6fd3f79f2bb3#citing-papers

HetGP: Multi-fidelity method with varied statistical precision

Jet Observable — MSE over pt bins
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Hadron vs jet

Jet Observable — MSE summed over pt bins
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Jet Observable — MSE over pt bins
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Hadron Observable — MSE over pt bins
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