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Verification of the Common Rhythmical Factor
both in Music and in Speech

TOMOYOSHI YOSHIDAT!  FUMIE HARAT'  AYAKA UMEHARAT!
NORIYUKI TANAHASHI™!  SHIINA TAZOE'!  RYO YUKIMURAT!
SHOICHI TAKEDA™?

Abstract: Musical performance has its important characteristics of the typical formula : tense — relax, which is related to the prosody of poems like
Gregorian chants.  This notion is connected to the term a “foot” in linguistics. We consider how a foot influences the length of each mora, which
is phenome-dependent, so, we tested the case that same phoneme is succeeded, especially the case of three voiceless plosive sounds and three
vowels. As a result, many data show a consistent tendency that even-numbered mora are longer than odd-numbered mora.
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Figure 1 The wave form of /papapa/ and the boundary of
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. R ; #z2 BERE—VOHEE—TEBEE—TDODE—TED
) E-T7REFOH - #5RENo0.3 - pallliFin L-1 SO (IR L)
0.25 Table 2 The Averages of the difference of the length
0.2 between odd and even mora at each pattern (without accent)
= pa pi pu
; 015 WEE |zoTmE| HE |ZoTsE| HE  |EovsE| HE
R o1 No.l | -0.00392 -0.00692| * 0.00575
No.2 | 0.015583|# * 0.009417( * * 0.019833| * *
0.05 No.3 | 0.030417[* * 0.032917( * * 0.0215 * *
No.4 | 0.024583|* * 0.020083 * * 0.022083
0 No.5 0.00425 0.01425| * 0.031] * *
12 3 4 5 6 7 8(F=-7H No.6 | 0.030417* = 0.032917|  * 0.0215| * *
No.7 0.00475 0.00025 0.007
2 =T ROELOHKT OB No.8 | 0.008083 0.01425 0.01075
Figure 2 An example of the fluctuation of the length of each No.9 0.00425 0.01425( * 0.031| * *
mora. No.10 | 0.024583|* * 0.020083 * * 0.022083
F 1 BN OFRE—T LBRE—TDE—TRED ta ti tu
SEDFEHE GRS D) wERE (zowsi| HWE  |(zowsm| HE  |zowsE| HE
Table 1 The Averages of the difference of the length No-1 ~0.00692 ~0.01575] 0.001667
No.2 | 0.018333[* * 0.025833| * * 0.025583| * *
between odd and even mora at each pattern (with accent) No3 0.017667| % * 0.012667 0.013333| * *
pa pi pu No.4 0.016333( * 0.013917 -0.004
wEE |zowsi| HE |(zowsE| HE  |zovsE| HE No.5 0.0065 0.004667 0.008417| *
No.l | 0.001917 -0.00625 0.00875 No.6 | 0.017667| % * 0.012667 0.013333| * *
No.2 0.02975 * * 0.027833| * * 0.030583| * * No.7 0.01075| * 0.015583| * 0.008| *
No.3 0.06325| * * 0.031583| * * 0.0305 * * No.8 | 0.004667 0.017083| % * 0.0055
No.4 0.008 0.0085 0.02475] * No.9 0.0065 0.004667 0.008417| *
No.5 | 0.002583 0.010083| * -0.00092 No.10 | 0.016333|* 0.013917 -0.004
No.6 0.06325| * * 0.031583| * * 0.0305| * * _
No7 | 0.01725|* * 20.21925 0.00325 a ul ku
NoB 0.014333| % * 0.009667 0.00125 HWERE |EZovuE| FIE |EovsE| HE  |ZowsE| FHE
No.1 0.02425| % * -0.01942| * 0.015167
No.9 | 0.002583 0.010083| * -0.00092
) 008 008 RGE No.2 | 0.032833]+ * 0.03325| * * 0.030333( * *
No.3 | 0.020667|* * -0.002 0.03125] *
ta ti tu No.4 0.031] * 0.00975 0.01925
wHEE | EoTwE| HE |ZovsE| HE  |EowsE| HE No.5 | 0.006583 0.013[ * 0.013| *
No.l | -0.01883[%* * -0.0015 -0.00908 No.6 | 0.020667* x* -0.00342 0.025583
No.2 | 0.052833[* * 0.027917[ * * 0.045833| * * No.7 | 0.000417 0.003083 -0.00825
No.3 0.0235| * * 0.015 * 0.016667| * No.8 0.02075| * * 0.005167 0.016083| * *
No.4 | 0.022083[* * 0.0125 0.013583| * No.9 | 0.006583 0.013| * 0.013| *
No.5 | 0.004417 -0.00358 0.00825 No.10 | 0.032083|* 0.00975 0.01925
No.6 0.0235| * * 0.015| * 0.016667| *
No.7 | 0.011417|% 0.00925| * 0.010833| *
No.8 0.0225]* * 0.02825] * * 0.02025| * * KOHT, ZOFHMHEIL,
No.9 | 0.004417 -0.00358 0.00825
No.10 | 0.022083| * = 0.0125 0.013583| (BEE—JE — At —7R) OFHE
ka ki ku
WEE |EZoTaE| HIE  |ZoTaE| HE  |ZowsE| HE Thb. BT THE. THERNLTHE—F VB
No.l | 0.008833 -0.00658 0.00025 T — T DHFNEL 7 DA RN TIE S TV, %
No.2 | 0.046667|* * 0.039417| % * 0.024333| * *
No3 | 0.020417[* 20.01467 0.0265| * HoAEOEEFRR L, EER, LA ED Y —TE
No.4 | 0.004333 0.025833 * 0.020667] * DIEIX T 7 A2 >TEY, MEE—TDOHNEL 25
No.5 | 0.045917 0.006833 0.0165| * FARSILTND, F70, *ITfaliR 5%, * %13/
No.6 | 0.020417|* -0.01467 0.0265] * * B 1%k, ERAEE ChB - L aRt. ~RLT
No.7 0.095| * -0.00067 -0.06375
No.8 | 0.023167|* * 0.035917| * * 0.0395| * * DD LI, HEICE ONY = THRERED LN
No.9 | 0.045917 0.006833 0.0165| * I,
No.10 | 0.004333 0.025833| * 0.020667| *
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Figure 3 The averages of the length of each subject’s mora

(with accent).
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Figure 4 The averages of the length of each subject’s mora
(without accent).
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Figure 5 The averages of the length of each phoneme’s mora

(with accent).
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Figure 6 The averages of the length of each phoneme’s mora

(without accent).
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