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Needs for a Goodness of Fit 
Measure

Would be useful to depict the fit by a single number

Many comparisons (11 exercises, ~11 groups, ~20 locations for 
time series, 7 time series + rupture time contours -> 104 
comparisons







‘’Goodness of Fit’ (GOF_MO)
 Normalized residual (NR): used to 

ensure an unbiased comparison, 
and this residual doesn’t ‘break’ if 
one of the values is equal to zero

 Complimentary error function (erfc): 
to generate a value between 0-1, 
then multiplied by 100 for a final 
score of 0-100 with a score of 100 
representing a perfect fit 

 Re-sampled (decrease dt) to a 
power of 2 (filtering and FFT)

 Filtered to user defined bandwidth 
 3 component GOF_MO values
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Metrics 
(developed for broadband ground 

motion synthetics)

1. Peak Acceleration (PGA)
2. Peak Velocity (PGV)
3. Peak Displacement (PGD)
4. Inelastic/Elastic Ratios (I/E)
5. Response Spectra (0.1-10s)
6. SA at 16 NGA periods
7. Cumulative Energy Density
8. Energy Duration 
9. Cross-Correlation
 Fourier Amplitude Spectrum



 33 stations
 3 components
 99 calculations

Redundancy 



Spectral Metric

 Smoothing of the Fourier amplitude spectrum (cm/s)

     



 User supplies a list of weights (wi)

 Weights are normalized by the sum of the 
weights (Ki)

 Normalized weights are applied to each 
metric GOF value  (µ i) for the overall site 
and component GOF values

 If appropriate time shifts have been 
applied, cross-correlation is an option. 

Weights



 Metrics applied: Average of Spectral Acceleration, Fourier 
spectrum, PGA, PGV, PGD, total cumulative energy and 
energy duration

Example: 2008 Mw5.4 Chino 



0.1-0.5 Hz (2-10 s)



0.1-0.5 Hz (2-10 s)



‘Overall’ GOF
As expected, the fit 
tends to improve as the 
upper cut-off frequency 
decreases.

<1.6Hz <1.0Hz

<0.5Hz <0.33Hz



Application of GOF_MO to Rupture 
Dynamics Validation?

Implement GOF on the comparison site as web-based tool??
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10*GOF_An (α = 1.4724) = 80.0
GOF_MO(α = 1.4552) = 60.0

10*GOF_An (α = 2.0246) = 35.0
GOF_MO(α = 1.9871) = 35.0

Comparison to 
Anderson (2004)


