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Abstract
I will briefly discuss associations between three objects:

1. Transition tables – describe the frequency of the transition between 

each pair of chords. 

2. Musical spaces – abstract entities that serve music theorists to 

capture certain relations between chords. 

3. Empirical relatedness – judgments of relatedness between each pair 

of diatonic chords within a given tonal context. Measured by 

Bharucha and Krumhansl. 

I measured the correlations (both Spearman and Pearson correlations) 

between these three representations and showed that they are (usually) 

significantly correlated.

Further analysis of the results indicates (among others) that (1) different 

normalizations may significantly affect the correlations; that (2) 

‘crossfading’ classical and rock corpora causes stronger correlations, 

suggesting that the feeling of relatedness is affected by both corpora; 

and that (3) the directionality of the chords definitely matters for the 

classical corpora but barely for the rock corpus. 
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(1) Transition Table (TT) -

(2) Empirical Relatedness Table (ERT)

(3) Theoretical Music Spaces (TMS)

The rule of normalizations

‘Crossfading’ Tables

Basic correlations 

Conclusions

• Studying the correlations between three similarly-arranged objects 

uncovered high association between transition tables of chords in corpora 

and empirical measurements of relatedness feeling between chords. 

• In line with previous research, normalizing the data according to the 

consequent chord yields higher correlations than antecedent normalization. 

However, correlating the raw data with the subject’s feelings produces 

surprisingly high results as well.

• Crossfading the transition tables of classical and rock corpora can benefit 

the correlation with the empirical results, suggesting that participants’ 

relatedness feelings may be effected by both corpora.

• Transposing the transition tables decreases the correlation in most classical 

corpora, suggesting that these corpora are ‘directional’. The rock corpus, on 

the other hand, is barely affected by the process, implying a symmetrical 

behavior.

I calculated the basic correlations 

between the objects. A few 

representative results are shown.

CTMS – Chromatic Theoretical 

Musical Space.

DTMS – Diatonic Theoretical Musical 

Space.

ERT – Empirical Relatedness Table

TTT – Temperley Transition Table

Empirical judgments of 

relatedness between two 

chords, taken from Barucha and 

Krumhansel (1983)

A (cognitive) representation of the tonal structure. Based on 

Euler original diatonic space.

Frequency of transition between 

every pair of chords in a corpus 

of Mozart’s pieces.

• Raw normalization 

(consequent): 

• Column normalization 

(antecedent):

The tables with the overall normalization and the consequent normalization demonstrate stronger 

correlations than the antecedent normalized tables.

(Spearman correlations are shown, Pearson correlations behave roughly the same).

• Using a “corrected Pearson” 

correlation reveals an 

improved correlation between 

the ERT and TT when 

crossfading the Rock TT with 

classical TTs.

• The average contribution of 

crossfading classical corpera

was much lower (0.022, 

compared with 0.49).

Comparing different normalizations in 

different corpora reveals that

- The overall normalization is better 

than expected (and is usually the 

best normalization).

- Consequent normalization (rows) is 

better than antecedent 

normalization (columns) in 

agreement with previous research.
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Three objects

• Overall normalization:  (equivalent to raw data)

I used the term “Corrected Pearson” for an ordinal Pearson correlation, performed after finding the optimal value for the 

correlation corr(A.^c, B.^c). The parameter c was similar in all classical corpora. The fact that it was usually significantly 

smaller than 1, indicating that cognitive tendency to ‘compensate’ for low frequency events. Standard Pearson and spearman 

correlations showed similar tendency, although slightly lighter.

                     

                              

   

    

   

    

   

    

   

    

   

    

  
 
  
 
 
  
 
  
 
 
  
 
 
  
 
 
  
 
  
  
 
 

                                          

    

    

       

      

         

• The correlations of most of the 

classical corpora showed a 

decline when crossfading the 

original matrices with their 

transposed table. 

• The Baroque Corpus, however,  

displays an interesting behavior. 

• The correlation of the Rock 

Corpus stays quite steady, inline 

with previous research, that found 

rock to be less ‘directional’ and 

‘asymmetrical’ than classical 

music.


