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Performance of the Models

Classical Approach: Scherbaum et al. 2009 BSSA
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Weighted Likelihood Approach: inspired by Zhuang 2015 Spatial Statistics
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w; — this weight can be used to adapt the score
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Table 1: LLH and WLH computed for the different GMMs using the Central Italy observations; WLH (Con) is the WLH
computed using the weights proportional to the concrete buildings fragility function, while WLH (Mas) is the WLH for
masonry buildings.

__Model ___LLH__ WLH (Con) WLH (Mas)

ITA10 1.86 2.28 2.38
BIN14 1.98 2.02 2.13
BSSA14 1.94 2.47 2.66
ITA18 1.79 2.29 2.35
KOT22 2.04 1.84 1.94
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Table 2: rank of the GMMs using the previously computed LLH, WLH (Con), and WLH (Mas).

Ranking LLH Ranking WLH |Ranking WLH
(Con) WES)

1) ITA18 1) KOT22 1) KOT22
2) ITA10 2) BIN14 2) BIN14
3) BSSA14 3) ITA10 3) ITA18
4) BIN14 4) ITA18 4) ITA10

5) KOT22 5) BSSA14 5) BSSA14
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Using the log-likelihood approach as a distance between model and
observations

Our goal is not to compute
the real probability of the
observations given the
model; we rather want to
assign a “score” to each
output of the model
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Monte Carlo approach: from the model we can simulate thousands
of scenarios, for each scenario we can compute the score of the

model vs the simulated observations.

In this manner, we can
compute our test statistic
distribution; then we have just
to compute the score of the
model vs the real observations




Testing Models vs Observations

Frequency

Frequency

Example 1

1200

1000

800

@
[=1
[=]

400

200

-1500

-1450 -1400
Pseudo-log-likelihood

-1350

Example 2

1200

1000

800

Frequency
[=2}
(=]
o

400

200

-1500 -1450 -1400 -1350
Pseudo-log-likelihood

P-value distribution

1200

1000

=]
=]
S

Frequency
@D
o
o

Example 3

400

200

-1500 -1450 -1400 -1350
Pseudo-log-likelihood

12000

10000

8000

6000

4000

2000

0.1

0.2

0.3

0.4 0.5 0.6
P-value

0.7

0.8 0.9 1




esting Models vs Observations

Example 1 Example 2 Exampl
900 amp’e 900 amp’e 900 ample 3
800 800 800
700 700 700
600 600 600
> > >
2 500 € 500 € 500
L) o o
3 =] 3
o o o
2 400 2 400 2 400
[T [T [T
300 300 300
200 200 200
100 100 100
0 0
-1600 -1550 -1500 -1450 -1400 -1350 -1600 -1550 -1500 -1450 -1400 -1350 -1600 -1550 -1500 -1450 -1400 -1350
Pseudo-log-likelihood Pseudo-log-likelihood Pseudo-log-likelihood
P-val istribution
12000 alue distributio
10000 — —
8000 — —
>
Q
c
3 6000 - .
@
C
4000 — .
2000 — ]
0

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
P-value



esting Models vs Observations

Example 1

1400

1200

1000

800

Frequency

[=2]
o
o

400

200

-2600 -2400 -2200 -2000 -1800 -1600 -1400
Pseudo-log-likelihood

Freqguency

Example 2

1400

1200

1000

800

@
[=]
S

400

200

-2600 -2400 -2200 -2000 -1800 -1600 -1400
Pseudo-log-likelihood

P-value distribution

Frequency

Example 3

1400

1200

1000

800

fo2]
f=1
o

400

200

-2600 -2400 -2200 -2000 -1800 -1600 -1400
Pseudo-log-likelihood

12000

10000 —

8000

6000 —

Frequency

4000 —

2000 —

P-value







	Evaluating, Ranking, and Testing Ground Motion Models
	Performance of the Models
	Performance of the Models
	Performance of the Models
	Performance of the Models
	Performance of the Models
	Testing Models vs Observations
	Testing Models vs Observations
	Testing Models vs Observations
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13

