Predictability and Statistical Memory in

Classical Sonatas and Quartets

Can mathematics reveal what makes one composer sound different from another?

| used information theory and probabilistic modelling to measure
how much "memory” is built into classical music — how strongly
each note depends on the notes that come before it in a melody.?
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To measure musical memory, | developed three complementary

mathematical definitions and applied them to the piano sonatas

and string quartets of Haydn, Mozart, Beethoven, and Schubert. Haydn Mozart Beethoven Schubert
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|\/|y dataset consisted of 316 sonata movements and 289 Public-domain images of composers from Wikimedia Commons, 2025.

quartet movements from the publicly available MIDI database * Joseph Haydn painted by Thomas Hardy (1791)
https://commons.wikimedia.org/wiki/File: Joseph Haydn.jpg

kunstderfuge.? *  Wolfgang Amadeus Mozart painted by Barbara Krafft (1819)

https://commons.wikimedia.org/wiki/File:Wolfgang-amadeus-mozart 1. jpg

* Ludwig van Beethoven painted by Joseph Karl Stieleer (1820)

E ac h test as ked t h e same b as | C u est | on | n a d | -F -F eren t wav: https://commons.wikimedia.org/wiki/File:Joseph Karl Stieler%27s Beethoven mit dem Manuskript der Missa solemnis jpg
. L ‘e " y * Franz Schubert painted by Wilhelm August Rieder (1875)
H ow fa rimn t h e p a St d oes a no t e remem b er ! https://commons.wikimedia.org/wiki/File:Franz Schubert by Wilhelm August Rieder 1875 jpg

Methods and Results
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Across all three methods, Mozart’s melodies show less “memory” or more surprise.
Mutual information between lagged notes decays more rapidly in Mozart’s melodies than those of other composers.
Order-one models are favored over order-two by BIC more often for Mozart than for other composers.

MTD models of Mozart’s melodies place more weight on short lags, compared to other composers.
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