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Analyze 13 BBH events in GWTC-3 
with different models, to quantify 

preferences between models

This work
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Sample over the waveform model too, with a categorical parameter     : 

     parameters space  =

source parameters waveform model

Probability for each waveform    : 
number of samples 
for model 
total final posterior 
samples

Odds ratio between two models A and B:



Analysis
● Four different models, all with precession and higher-order modes:

NRSur7dq4, IMRPhenomXPHM, SEOBNRv4PHM, IMRPhenomTPHM

●   

● Heaviest events in GWTC-3 (                            , NRSur7dq4 validity) 

with significant SNR (                              ) -> 13 events

● bilby MCMC

● recover source parameters (chirp mass       ,  mass ratio q, effective inspiral spin       , 

effective precessing spin     ) and probabilities for the different models 



Results - Single events

● For most events, no clearly 
favored model 

● Only for 3 events we find a 
strong preference for some of 
the models

but
-> not the same models are 
preferred
-> short duration and data 
quality issues

Models’ probability



Results - Trends

No trends with respect to 
source parameters or SNR

NRSur7dq4 for large 
masses?



Results - Combined events

NRSur favored over SEOB, but result mainly 
determined only by one event (GW200129_065458)

Without the three events that significantly favor 
or disfavor one of the models, we find no 
preference for any of the approximants.
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Probability    JS divergence with prior



Results - Precession
Probability    JS divergence with prior

Models that recover precession have a higher probability



Conclusions
● We analyzed the 13 heaviest events with significant SNR in GWTC-3 with a hypermodels 

approach to quantify model preferences
● Overall, no model is consistently preferred or disfavored
● No trends of model preference based on source parameters or signal SNR
● For three events  (GW190521, GW191109, GW200129) we find strong preference for some of 

the models, but 
○ different models
○ these events have short duration or potential data quality issues

● Combining results from all the events:                             ,  but this result is determined only 
by GW200129. Without the three events above, no significant preference for any model

● However, for all the events with a strong preference, we find that the preferred models are 
the ones which recover precession



Backup -
Parameters 
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Backup - Injections


