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Problem setting

Stochastic models

2 types of problems

e Forward simulation

* Inference over parameters

« Empirical observations are variable

Parameters

Spreading ® Rain o
Speed | duration



Background

Simulation-based inference (SBI), a framework for parameter inference
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Method

Multifidelity NPE




Method
M U Itiﬁd e I ity N P E Low-fidelity data High-fidelity data

= L L Acquisition
| | function
N/ W Py

Pretrained density estimator Target density estimator

Transfer Learning

0" = argznax Veiplqs(0|To)]

qy(0|xr) — 94(0|)




Method
M U Itiﬁd e I ity N P E Low-fidelity data True observation

Acquisition
function
Pretrained density estimator
Transfer Learning
Y 1 D v, 9 &
0 0.6 0 3

Probability density over parameters



Results



Inferring plasticity rules from a

biological neural network

biophysical
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High-fidelity model

Recurrent spiking network model

Cost per simulation (CPU)

5 minutes

Number of parameters
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Low-fidelity model

Mean-field model

Cost per simulation (CPU)
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Method comparison between NPE and Multifidelity NPE (MF-NPE)

Recurrent Spiking Network model

== NPE == MF-NPE4 == MF-NPES

66,4%

NLTP (lower is better)
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Already used in (Confavreux et al., 2025)
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Why does it work?
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Contributions

Multifidelity NPE (MF-NPE)

Can reduce the simulation budget by up to

~100 times

Allows simulation-based inference over computationally

expensive simulators
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