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Multi-Regression Analysis of Music Impressions
for Music Evaluation

ToMoMI YAMANAKA 1 Kyoko Komatsu ,f!
Naoko Yosni ,1 Masamr Takata ! and Kazukr Jog f!

In this paper, we propose a music evaluation method. In this method, im-
pressions of given music are represented by features by value, so that the music
impressions are processed on computers. To obtain the music impressions, we
experiment music impressions by using a semantic differential method. Then,
we construct several models based on the experimental results with multi-
regression analysis. By using these models, music features are uniquely dig-
italized. A multi-agent system is expected to use the music feature. Each
agent of the multi-agent adopts a different model to cooperate between agents.
Then, users can understand their music preference based on the music features
values.
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Music data . Music features
bright-dark: 3 nput . Tempo
funny-unfunny: 1 d Measure
heavy-light: 4 Note
Result of search output Searching music
1st P P fitness for Tempo
2nd - fitness for Measure
3rd fitness for Note

1 Outline of This Method.
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#F 1 Musi
No. Title No. Title
1 Manha De Carnival 4 Spain
2 You’d be so nice to home to 5 Take Five
Waltz For Debby 6 Take the A Train
%* 2 Independent Variable
name pair-adjective name pair-adjective
Ty pleasant unpleasant My rational emotional
T> complex simple Mo interesting uninteresting
Ts full empty Ms glad sad
Ty round square My coherent incoherent
N1 large small
Ny kindly strict
N3 rational emotional
Ny severe mild

ERHL, thofRE NI 2252 L 20<. g itz 1 dhiilix, Zohix LT
Fro7-H1% % 50 DA 2 AW CFEET 5. Tz dh Z L icivikd. EAFIxHT 10 B
BCHET . FlIE THD K W IBRFRCHILE, 1: TREHD ], 10:
[RERN] ERL, #BREIZE S OMRISEVMEE 1~10 22 HRRT 5.
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BAMES 5.
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Tempo T T> T3 Ty objective variable
N 156 156 156 156 156
Total 938.000 664.000 776.000  722.000 25789.604
Average 6.013 4.256 4.974 4.628 165.318
Standard Variation 2.413 2.677 2.837 2.578 36.126
Measure M- Mo Ms; My objective variable
N 156 156 156 156 156
Total 800.000  786.000 829.000 691.000 207.650
Average 5.128 5.038 5.314 4.429 1.331
standard variation 2.773 2.773 2.645 2.634 0.740
Note N, No N3 Ny objective variable
N 156 156 156 156 156
Total 816.000 769.000 800.000  667.000 3662.770
Average 5.231 4.929 5.128 4.276 23.479
standard variation 2.399 2.326 2.773 2.503 5.859
#* 5 Analysis of Variance Table
Tempo Factor meen square  degree of mean  F- P- decision
(of difference) freedom square  value  value
regression variation 22200.510 4 5550.128 4.620  0.0015 **
error variation 181390.772 151 1201.263
total variation 203591.282 155
Measure Factor meen square  degree of mean  F- P- decision
(of difference) freedom square  value  value
regression variation 11.839 4 2.960 6.067  0.0001 Hok
error variation 73.666 151 0.488
total variation 85.506 155
Note Factor meen square degree of mean F- P- decision
(of difference) freedom square  value  value
regression variation 605.799 4 151.450 4.816  0.0011 *ok
error variation 4748.791 151 31.449
total variation 5354.590 155

FEAGEMBICMELIZETH L. £, *dp <001, MEp<05THDHI LERT.

HROFEZTRT 3 >ORKfEE RS Lvkwob e, X(2), 3), (4) 215%.
Tempo = 134.1941 + 3.2841 x T1 + 2.4903 x T> 4 0.9283 x T5 — 0.8298 x Ty (2)
Measure = 1.8614 — 0.0386 x M7 + 0.0785 X Mz — 0.1048 x M3 — 0.0385 x M4(3)
Note = 22.7007 4+ 0.3400 x N1 — 0.5465 x No — 0.0477 X N3 +0.4535 x Na (4)
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#* 4 Multiple Regression Equation
Tempo constant Measure constant Note constant
variable name T Ts Ts Ty term M- Mo M3 My term N1 No N3 Ny term
partial regression coefficient 3.2841  2.4903 0.9283 -0.8298  134.1941 -0.0386  0.0785 -0.1048 -0.0385 1.8614 | 0.3400 -0.5465 -0.0477  0.4535 22.7007
standard partial regression coeflicient 0.2193  0.1845 0.0729  -0.0592 -0.1445  0.2939 -0.3745 -0.1371 0.1392  -0.2170  -0.0226  0.1937
t -value 2.2698  2.3372  0.7438 -0.7456 14.7221 -1.8879  3.0854 -3.9570  -1.7973 10.0662 1.7914  -2.7451  -0.2877  2.4271 13.1990
P-value 0.0246  0.0207  0.4582 0.4571 0.0000 0.0610  0.0024 0.0001 0.0743 0.0000 | 0.0752 0.0068 0.7739  0.0164 0.0000
decision * * *% *% *% *% *% * K%
standard error 1.4469  1.0655 1.2480 1.1130 9.1151 0.0204  0.0254 0.0265 0.0214 0.1849 | 0.1898 0.1991 0.1659  0.1868 1.7199
simple correlation 0.2644 0.1958 0.2223 0.0214 -0.1509 0.0620 -0.2027 -0.1644 0.1187 -0.2354 0.0153 0.2368
partial correlation 0.1816  0.1868 0.0604 -0.0606 -0.1519  0.2435 -0.3065  -0.1447 0.1443  -0.2180 -0.0234  0.1938
tolerance 0.6111 0.9135 0.6118 0.9321 0.9514  0.5917 0.5772 0.9597 0.9525 0.8953 0.9526  0.8874
VIF 1.6364 1.0946 1.6344 1.0728 1.0511 1.6902 1.7324 1.0420 1.0499 1.1169 1.0498 1.1269

X (2) 1 Tempo, X (3) 1% Measure, 3 (4) IZ Note DEFIFATH 5.
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