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Outline

● Asynchronies tend to be normally 
distributed, except for when the tapping 
tempo is slow. 

● A simple model of why the distribution of 
asynchronies differ depending on the tempo.

● How to accurately estimate the distribution of 
asynchronies at any tempo using Bayesian 
statistics.



The Distribution of Asynchronies
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A model of why the distribution of 
asynchronies differ depending on 

the tempo.











































































Estimating the Distribution of 
Asynchronies using Bayesian 

Statistics.



Advantages with Bayesian Statistics 
over Classical statistics.

● It is simple and straightforward to implement 
the model I’ve proposed.

● It is also straightforward to extend the model 
to include hierarchical dependencies.

● It is possible (but not necessary) to include 
task related information in the analysis.



Advantages with Bayesian Statistics 
over Classical statistics.

● More intuitive 
○ Probabilities instead of p-values.
○ Can estimate support against and for a 

null hypothesis.
● Can also produce point values for use in 

classical ANOVAs.



Single participant model

= 100 ms











Applied to data from 
Repp & Doggett (2007)
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Multiple (hierarchical) participant 
model







Possible Extensions

● Interresponse intervals.



Possible Extensions

● Interresponse intervals.

● Estimation of time series models:

○ Variance component models.

○ Error correction models.
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In Conclusion

● Asynchronies are not normally distributed at 
slow tempi (interstimulus interval > 2000 
ms).

● I’ve presented a model of why this happens.
● I’ve implemented a Bayesian model that 

accurately estimates the distribution of 
predictive asynchronies at both slow and fast 
tempi.
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