UIUC Physics 406 Acoustical Physics of Music

Why does playing music/listening to music affect our emotions?

No question about it — music communicates emotional information — happiness,
joy, excitement, sorrow, fear, ... to us humans. Why/how?

Some fraction of the higher-order processing centers of auditory information are
wired into various the emotional centers of our brain — directly affecting our
emotional state — happy/sad/fear/exhuberance/anticipation.... Why???

The human voice {along with visual information — e.g. body language} convey
emotional information in speech/music communication from one person to another
— enabling other humans to better understand the state of that person at that time.

Interestingly enough — the intervals and harmonic content of sad and/or
stressed/subdued speech contains an excess of intervals/harmonics which are
minor and/or more dissonant-sounding than happy/exhuberant and/or excited
speech, which contains an excess of intervals/harmonics which are major and/or
more consonant-sounding:
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Intervals Excited Subdued p-value Intervals Excited Sudbued p-value dependence, with expected values
Unison/Octave  25.5 % 13.7 % <.000 Unison/Octave  17.6% 141 % <.0001 equal o the mean number of occur-
MinorSecond_ _ 0.0% __ 3.5% __ _<.0001 MinorSecond  _ 1.0% __ 21% _ <0001 rences of an interval ratio across ex-
MajorSecond_ _ 2.7% _ _ 5.8% _ __<.001_ MajorSecond_ _ 66% _ _ _54% _ _ _<.0001 cited and subdued speech. Intervals
Minor Third 0.0 % 1.1% <.001 Minor Third 0.7 % 14% <0001 empirically determined to distinguish
Major Third 22.7 % 53% <.0001 Major Third 12.0% 76% <.0001 major and minor music are underlined
Perfect Fourth  8.6% 3.6% <.0001 Perfect Fourth  5.5% 54% =.82 (dashed-lines indicate intervals with
Tritone 00%  41% <.0001 Tritone 08%  13% <.0001 less marked contributions).
Perfect Fifth 16.0 % 10.2 % <.0005 Perfect Fifth 154 % 11.5% <.0001
MinorSixth_ _ _ 00%_ _ _1.5% __ _<.0001 MinorSixth _ _ _1.0%__ _1.5% __ _<.0001
MajorSixth_ __ 10.1% _ _64% __ <01 _ MajorSixth _ _ _56%__ _48% __ _<.0001
Minor Seventh _ 0.0% _ _ _37% __ _<.0001 MinorSeventh _ 0.9% _ _ _1.6% _ _ _<.0001
Major Seventh _ 00% _ _ _23% _ _ _<.0001 MajorSeventh _ 1.4% _ _ _273% _ _ _<.0001
Non-Chromatic  14.4% 387 % <.0001 Non-Chromatic  31.6% 40.7 % <.0001
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