Joint Reproduction Number and Spatial Connectivity Structure lSZN

Estimation via Graph Sparsity-Promoting Penalized Functional sogiedesscence
E. Lasalle!, B. Pascal®"

© f Partially supported by Grant ANR-23-CE48-0009 “OptiMoCSI' ﬁEN}'ERé\LE
anr 1. Nantes Université, Ecole Centrale Nantes, CNRS, LS2N, UMR 6004, F-44000 Nantes, France firstname.lastname@QIs2n.fr

Aims and contributions

During an epidemic outbreak, decision makers crucially need accurate and robust tools to monitor COVID-19 counts from Sept. 1, 2020 to Oct. 1, 2021
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Challenge: Infer and leverage epidemiological data’s spatial structure to get accurate and robust R estimates. Source: https://coronavirus.jhu.edu/

Contributions: joint estimator of the reproduction number and connectivity structure
e procedure to generate realistic synthetic spatiotemporal epidemiological counts with prescribed connectivity pattern under a scaled Poisson model;
e spatial structure inferred via an original graph Laplacian estimation under Poisson data-dependent noise;
e accuracy of the joint estimator assessed through intensive numerical simulation on synthetic data, and illustration on real COVID-19 data.

Outcome: Data-driven algorithm to estimate spatiotemporal reproduction numbers tfrom low quality counts https://github.com /elasalle/EpiJointSpatiotempEstim.
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Regularization parameters: optimized through grid search.

Performance: average and 95% Gaussian confidence intervals of mRSE over 20 realizations.
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