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Predictive processing in expert musicians? 
 

• Expertise tells us about human learning and cognition       (Feltovich et al., 2006) 

 
• Experts have superior anticipation skills and refined cognitive representations

                  (Ericsson & Towne, 2010) 

 
• Musical training increases predictive accuracy in music listening  

(Hansen & Pearce, in review) 

 
• Most earlier studies focus on musician/non-musician dichotomy   (Bigand, 2003) 

 
• Here, we investigate effects of genre-specific training on predictive accuracy 

Methods 
 

• Participants: 22 jazz, 20 classical, 20 non-musicians 

• Stimuli: 24 incomplete Charlie Parker solos (12 in 

each condition) 

• Stimulus selection: Based on entropy estimates 

from two computational models of expectation using 

unsupervised statistical learning: (Pearce, 2005)  

1) “Bebop model” trained on jazz corpus; 

2) “General model” trained on tonal folksongs. 

Conclusion 1: Genre-specific expertise predicts fit to the relevant model 

Phase 1:  

24 melodies  
(= 12 high & 12 low on Bebop entropy) 
 

Listen and rate explicit uncertainty 
about unheard continuation! 

Phase 2:  
216 melodies  

(= 9 probe tones for each  melody) 

Listen and rate expectedness of 
added probe tone!  

 Inferred uncertainty (= entropy 
of expectedness distributions) 
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1) Correlations between each participant’s expectedness ratings 

and probability estimates of Bebop and General models 

subjected to multidimensional scaling (distance metric: 1–r) 

  Clustering according to musical expertise   

 

2) Euclidean distances to the Bebop and General model 

  Model differentiation follows jazz experience  

 

3) Correlations between mean expectedness within groups and 

probability estimates of the models 

  Jazz experience increases  

 Bebop fit and decreases  

 General fit  

 

❶ ❷ 

EXPERTISE 
Bebop 

probability 
General 

probability 

Jazz rs = .34, p < .001 rs = .06, n.s. 

Classical rs = .28, p < .001 rs = .118, n.s. 

Non rs = .20, p = .003 rs = .16, p = .022 

❸ 

Conclusion 2: Genre-congruent entropy 
predicts uncertainty, but only for musical 
experts 

4) Inferred uncertainty responses of jazz and classical musicians–but not of 

non-musicians–differ between contexts with high and low Bebop entropy 

  Experienced listeners have not only internalised 

 probabilities, but also characteristics of the distributions of yet 

 unrealised probabilities 

5) For explicit uncertainty 

(not displayed), only 

non-significant trends 

were found in the 

expected directions  

  Listeners are 

 not always able to 

 introspect 

 consciously about 

 predictive 

 processing 

* 
* 

n.s. 

❹ 

Conclusion 3: Low-entropy contexts 
allow specific predictions for enculturated 
experts with optimised models 

6a) No advantage of jazz experience for contexts with high Bebop entropy 

  Inexperienced listeners’ default internal model is uncertain 

 (i.e. already makes predictions with high entropy) 

 

6b) Jazz experts show more  

     unexpectedness on average  

     in low-entropy contexts 

 With a genre- 

         congruent internal  

         model, more  

 salient prediction  

 errors occur in  

 low-uncertainty  

 contexts 

** 
n.s. 

❻ 


