Transition Tables, Musical Spaces, and Empirical Relatedness Measures between Chords

Assaf Brown
assafbrown@gmail.com

JBC ELSC, Hebrew University; The Department of Cognitive Science, Hebrew University ELSC

The Edmond & Lily Safra
Center for Brain Sciences

erusalem ° °
The rule of normalizations
Abstract - Overall normalization: 2>.>_.7i; =1 (equivalent to raw data)
5
| will briefly discuss associations between three objects: * Raw normalization ..., » Column normalization ; s~ _,
. Transition tables — describe the frequency of the transition between (consequent): T (antecedent): -a'-

each pair of chords.
. Musical spaces — abstract entities that serve music theorists to
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. Empirical relatedness — judgments of relatedness between each pair R A o4 | o R I e
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of diatonic chords within a given tonal context. Measured by
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| measured the correlations (both Spearman and Pearson correlations) 583 001 027 138 .04 055 001 000 000 000 000 000
between these three representations and showed that they are (usually)
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significantly correlated. o o -
Fg h yI s of th ts indicat h that (1) diff " Comparing different normalizations in =~ o7 Ll

urther analysis of the results indicates (among o | ers) that (1) differen different corpora reveals that )
normalizations may significantly affect the correlations; that (2) - The overall normalization is better
‘crossfading’ classical and rock corpora causes stronger correlations, than expected (and is usually the
suggesting that the feeling of relatedness is affected by both corpora; best normalization).
and that (3) the directionality of the chords definitely matters for the - Consequent normalization (rows) is > n il
classical corpora but barely for the rock corpus. better than antecedent

normalization (columns) in 0.1}
agreement with previous research. .

Bach Baroque Mozart Rock Temperley
The tables with the overall normalization and the consequent normalization demonstrate stronger

Th ree o b i ects correlations than the antecedent normalized tables.
j (Spearman correlations are shown, Pearson correlations behave roughly the same).

(1) Transition Table (TT) -

Frequency of transition between
every pair of chords in a corpus
of Mozart’s pieces.
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‘Crossfading’ Tables
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Using a “corrected Pearson” af
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

L was much lower (0.022,

| compared with 0.49).
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(2) Empirical Relatedness Table (ERT)
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10 20 30 40 50 60 70 80 90 100
Percentage of Rock

Emp|r|Ca| JUdgmentS O.I: 51 178 91 504 5 96 457 | C(I)rrelatilons ofltransplosed tlables \INith EIIQT | e The Correla’uons Of most Of the
relatedness between two 5.69 4 476 61 497 541 2l wn || classical corpora showed a
chords, taken from Barucha and e = v s Lo Lo . wai || decline when crossfading the
Krumhansel (1983) 3 = = T2 e 507 = original matrices with their
*:Z 6.19 479 4.47 551 5.19  4.85 § " transposed table.
- 504 544 472 507 556 4.5 2" |+ The Barogue Corpus, however,
¢ 08 displays an interesting behavior.
585 4.16 4.16 453 516 4.19  os |« The correlation of the Rock
8 05 Corpus stays quite steady, inline
0.45 with previous research, that found
(3) Theoretical Music Spaces (TMS) 04l rock to be less “directional’ and
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| used the term “Corrected Pearson” for an ordinal Pearson correlation, performed after finding the optimal value for the
correlation corr(A.”~c, B.Ac). The parameter ¢ 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.

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
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A (cognitive) representation of the tonal structure. Based on
Euler original diatonic space.

Basic correlations
| calculated the basic correlations | e orlntor
between the objects. A few
representative results are shown.
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the other hand, is barely affected by the process, implying a symmetrical
CTMS — Chromatic Theoretical 7 behavior.
Musical Space. e N
DTMS — D|aton|C Theore“cal M US|Ca| i Bharucha, J.., & Krumhansl', C. L. (1983). The rep_rese_ntation of harmonic structure in music: Hierarchies of stability as a function of context. Cognition, 13(1), 63-102.
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TT — Temperley Transition Table
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