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• Earthquake size distribution vs rake and heat flow

• From a log-likelihood score to a weighted log-likelihood score

• Statistical test of a Ground Motion Model vs observations

Overview



Earthquake size distribution
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Scoring ground motion models



Previous work



Performance of the Models

Classical Approach (LLH): 
Scherbaum et al. 2009 BSSA

Log-
likelihood



Performance of the Models

Weighted Likelihood Approach: inspired by Zhuang 2015 Spatial Statistics

𝑤𝑖

𝑤𝑖  →  𝑡ℎ𝑖𝑠 𝑤𝑒𝑖𝑔ℎ𝑡 𝑐𝑎𝑛 𝑏𝑒 𝑢𝑠𝑒𝑑 𝑡𝑜 𝑎𝑑𝑎𝑝𝑡 𝑡ℎ𝑒 𝑠𝑐𝑜𝑟𝑒 



Performance of the Models
Central Italy 2014-2020 Mw 4.0+ heatmap

𝑤𝑖 ≈ ൗ1
𝑁𝑘



Performance of the Models

𝑤𝑖 ≈ ൗ1
𝑁𝑘

Model LLH WLL Rank LLH Rank WLL

ITA10 -1.852 -1.582 1) KOT22 1) ITA18

Bindi14 -1.994 -1.984 2) ITA18 2) KOT22

ITA18 -1.786 -1.500 3) ITA10 3) ITA10

BSSA14 -1.905 -1.679 4) BSSA14 4) BSSA14

KOT22 -1.762 -1.524 5) Bindi14 5) Bindi14



Statistical test of GMM



Statistical test of GMM

Case study: uncorrelated observations

Metric: log-likelihood

P-value distribution: Uniform
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Statistical test of GMM

Case study: weakly correlated observations

Metric: pseudo-log-likelihood

P-value distribution: Uniform

𝐹𝑂𝐵𝑆 = ෑ

𝑖=1

𝑛

𝐹𝑖(ℎ𝑜𝑏𝑠)



Statistical test of GMM

Case study: highly correlated observations

Metric: pseudo-log-likelihood

P-value distribution: Uniform
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Thank you!
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