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Objectives
The purpose of this study was to objectify the diagnosis of Sasang constitution. ft was analyzed the adult female
voices into 44 factors with PSSC-2004.

Methods

The study was conducted on the subjects inputted /a/ 2.5-3 sec of 217 adult women voices to PSSC-2004. The
statistical analyses are applied to three groups: total group, under 55 year-old group, over 55 year-old group. The
group of total 216 was composed with 8 Taeyangins, 60 Soyangins, 66 Taeumins and 83 Soeumins. The under 55
year-old group was composed with 6 Taeyangins, 53 Soyangins, 55 Taeumnins and 76 Soeumins. The over 55 year-old
group was composed with 2 Taeyangins, 7 Soyangins, 11 Taeumins and 7 Soeumins.

Results

1.

(-4

In total group and under 55 year-old one, Soewmin’s center pitch were significantly high compared with the
others(P=0.005XP=0.019). It was significant for distinction between Tuenmin and Soeumin at the result of posc
mortem.

. In over 55 year-old group, Soewmin’s center freq(total) and center freq(1) were significantly high compared with

the others(P=0.024XP=0.016). In under 55 year-old group, Soeumin’s center freq(4) was significantly
high(P=0.025). While Taexmin’s center freq(3) in under 55 year-old group and center freq(4) in over 55
year-old group were significantly high(P=0.049}P=0.043).

. In over 55 year-old group, Soewmin’s APQ(center), APQ(2/5), APQ(3/5), APQ(4/5) and APQ(2/3) were

significantly high compared with the others. It was significant for distinction between Tuexmin and Soewmin at
the result of post mortemP=0.004) (P=0.003) (P=0.004) (P=0.013) (P=0.004).

. In over 55 year-old group, Seewmin’s APQ(1/3), APQX1/2), APQ(2/2) and zeroover APQ were significantly high

compared with the others (P=0.013) (P=0.003) (P=0.008) (P=0.012).

. In over 55 year-old group, Tueyangin’s octave 3 shimmer was significantly high compared with the others(P=0.000).
. In under 55 year-old group, Tueyangin’s toral energy was significantly high compared with the others(P=0.040).
. In under 55 year-old group, Taeyangin’s zeroover epergy sum was significantly high compared with the

others(P=0.038).

Conclusions
From above result, there is the possibility of efficiency standard guide for consticutional diagnosis by analyzation
of the voices.
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Table 1. General Characteristics of Experimental Participants in Total Female Group

Type of Constitution Number Average Age(years) Average BMI(kg/m") Height(cm) Weight(kg)
Taeyangin 8 37.71+14.69" 22.153+2.974 157.868.30 54.8614.95
Soyangin 60 38.0511.83 21.824+1.983 158.0815.05 54.6316.32
“Facumin 23 40.56+13.42 25.12+2.696 157.976.12 62.71+7.78
Soeumin 83 35.45+11.36 2038312313 158.9815.05 51.53+6.31

Sum 217 37.81+12.35 22.288+3.080 158.385.49 55.928.20
P-value 0.095 0.000** 0.666 0.000**
a : MeaniSD. ** P<0.001
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Table 2. General Characteristics of Experimental Participants in under 55 year-old Female Group

Type of Constitution Number Average Age(years) Average BMI(kg/m) Height(cm) Weighttkg)
Tacyangin 6 33.3349.89 21.290+2.087 158.678.78 53.3323.14
Soyangin 53 35.0618.88 21.72312.025 158.45%5.07 54.64+6.48
Taeumin 55 36.2749.79 25.01842.795 158.69+6.23 63.0418.15
Soeumin 76 32.9547.99 20.182+2.197 159.5114.67 51.3916.26

Sum 190 34.5148.89 22.047%3.067 158.95%5.39 55.7318.36
P-value 0.186 0.000%* 0.703 0.000**
* P<0.001
Table 3. General Characteristics of Experimental Participants in over 55 year-old Female Group

Type of Constitution Number Average Age(years) Average BM](kg/mz) Height(cm) Weight(kg)
Taeyangin 2 64.00 27.330 153.00 64.00
Soyangin 7 60.7143.64 22.584+1.528 155.2944.23 54.5745.38
Tacumin n 62.00+6.81 25.62912.173 154.36+4.08 61.0945.65
Soeumin 7 62.57£5.29 22.564+2.598 153.14%5.76 53.00+7.09

Sum 27 61.88+5.40 24.050+2.611 154.2314.43 57.2746.87
P-value 0.908 0.009* 0.842 0.031*
* P<0.05
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Fig. 1 Basic Information in PSSC-2004
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(1) ANOVA (Analysis of Variance) 2§
Mol 72t A2 7 82 5498 471 9
3 2GS F8ld &% F AF Rl w2

1. Gl XIEA|

KA 83, AfEA 608, KA 6678, LBA
833 X 21698 oo 2 AT
1) Meloix} Aol pitch

A odz} AA A center picche KEBEA, 25
A, KEEA, RN "Ado] ZFz} 203.12427.70, 197.
14+20.81, 192.47+27.40, 205.38+18.282 2 1JER}A]
SREA Fol f94 Al EJ}THP=0015).

E9o] 243 = 2 = . N .
Z2ee "j;‘mi AR At AT =gy AR deA 2298 FEG
= 5 FH 0
ANOVA Test & ©]-4-3}4 73:33}‘}13’—, AFEHT =g oMo UgUth(Table 4,5)
- -
_‘05?\-'1_/‘\_}0] 761'?‘0“'\: SChCﬂ‘C‘afé' A]‘%‘S}%——l’—, %‘E“ﬂ’ 2) gglo:lx} Eﬂlmlk‘ APQ
o] o}l AL = we AL F
] }1_ o—l—c’“\_ ta.nhamcaa }’g’ ]'zo\iq" "5‘?]041} z‘iiﬂoﬂ)\‘] APQ_\E %94}30‘ %gi
T} (Table 6)
Table 4. Pitch in Total female Group (Unit : Hz)
Constitution Taeyangin Soyangin Taeumin Socumin P-value
centerpitch 203.12427.70 197.14+20.81 192.47+27 40 205.38+18.28 0.015*
center freq(total) 575.20£216.59 676.82+224.03 711.88+201.84 720.54197.51 0.909
center freq(1) 543.95+225.58 599.87+215.48 638.14+204.24 651.361200.95 0.665
center freq(2) 2910.16+152.81 2967.32+164.17 2954.07£179.27 3003.86149.62 0934
center freq.(3) 393.55£173.29 367.19+136.22 404.83+132.41 421.50+145.65 0.198
center freq(4) 1299.80142.65 1291.02+81.06 1324.69+82.94 1332.74279.47 0.523
* P<0.05
Table 5. Center Pitch Post-Mortem Analysis in Total Female Group
_ mean difference std. error sig. upper bound fower bound
center Taeumin -
- e 23 2.
pitch i 12.912 3.696 0.008 23429 396
* P<0.05
Table 6. APQ in Total Case (Unit : %)
Constitution Tacyangin Soyangin Tacumin Soeumin P-value
APQ(center) 0.35£0.13 0.40:0.14 0.390.12 04210.13 0422
APQ2/5) 0.37+0.13 0.41%0.14 0410.12 04310.12 0.441
APQ(3/5) 0.3530.13 0.400.14 0.4010.12 04240.13 0.467
APQUSS) 0.3320.12 0.3810.14 0.3820.12 041013 0.397
APQ(1/3) 0.4020.12 0.44+0.14 0.4210.12 0.4510.12 0.408
APQ(2/3) 0.3520.13 0.4020.14 0.40+0.12 042+0.13 0.445
APQ(3/3) 0.2910.10 0.32:0.13 0.3320.12 0.35:0.13 0.254
APQ(1/2) 0.380.12 0.43+0.14 0424012 04510.12 0.462
APQ2/2) 0.31:0.12 0.35:0.13 0.3610.12 0.38:0.13 0.301
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2. AJQloix} 554 gt

KEBA 69, LBA 539, KEEA 559, 2BA
769 & 1909 tFo 2 sl
1) Molodx} 55M ©ioloflM pitch

2142} 554 PP AY center pitch®] FHRS
KA, PBA, KEEA, A Fdol 712t 203.12¢
29.23, 197.82+20.66, 196.31£22.95, 206.72217.512 2

3) MOIGiX} MAM shimmer

A31eqzt HA oA shimmers f-2)4d0] RSl
(Table 7)
4) MRIGiA} MAOIM octave

izt AAoNA ocrave= F9Ade] §ldTh
(Table 8)
5) AJOIoix} KoM Energy

Aolodzl ARoNM Energy oA @igieh  THERP DA Ao ceneer pirchtol F9143 A
(Table 9) EQTHP=0019). ARFEAAME BZAF 23

Table 7. Shimmer in Total Case (Unit : %)

Constitution Taeyangin_ Soyangin Taeumin Soeurmin P-value
shimmer 68.75+16.81 62.5012.95 64.87+15.17 63.5315.28 0.685
total shimmer 0.69+0.17 0.6310.13 0.65+0.15 0.6410.15 0.685
0k-2k shimmer 0.70%0.18 0.6420.14 0.66+0.16 0.65%0.17 0.707
2k-4k shimmer 0.53%0.10 0.49+0.10 0.50+0.09 0.500.09 0.198
octave? shimmer 0.0020.00 0.000.00 0.00+0.01 0.000.00 0.353
octave3 shimmer 0.28+0.22 0.22+0.10 0.2240.10 0.210.10 0.121
octaved shimmer 0.08+0.02 0.09+0.03 0.10+0.05 0.0820.03 0.794
octaveS shimmer 0.1920.06 0.1710.05 0.19+0.07 0.20£0.07 0.556
octaveG shimmer 0.13+0.03 0.1520.06 0.1420.06 0.15+0.07 0.929
Table 8. Octave in Total Case (Unit : dB)

Constitution Taeyangin Soyangin Taeumin Soeumnin P-value
octave 2 10560.00+7957.14 21659.85+14022.14 24251.91+20041.28 19261.41+13099.93 0.074
octave 3 93716.67+43952.62 150980.94+71752.53 160837.1483111.14 154659.51479672.79  0.211
octave 4 29304.30+18093.66 46728.74+29100.11 49294.66+24852.50 47997.58+31112.45 0.198
octave 5 31023.79+24198 .48 48881.87+52240.09 54880.43+39797.10 S4414.41443521 .69 0.516
octave 6 9963.27+7993.85 23284.29+25631.99 24361.76+20780.33 23288.80+21848.16 0.5%4

Table 9. Energy in Total Case {Unit : dB)

Constitution Taeyangin Soyangin Tacumin Soeurnin P-value
total energy 21781822.90+1912248130 11312763.70+8063924.55 12736679.00£9296388.08 14047936.60+13119933.20 0.882
Time Domain Toul Sum/— 192 06242242 1751.2441076.99 1916.774934.68 1854264103461 0562
energy(1/3) 1585.174631.99 2066.32+1231.10 2232.79+1017.67 2101.42+1064.89 0375
energy(2/3) 1210.234435.45 1857.84+1222.53 2014.23+1001.58 1948.94+1147.78 0781
energy(3/3) 871.19+260.38 1331.024838.17 1504.83+860.12 1513.824964.60 0439
energy(1/2) 1478.44+566.77 2020.011220.78 2183.93+1000.72 2060.82+1091.84 0549
energy(2/2) 966.05£299.20 1483.694962.18 1650.84+902.08 1639.83+1011.06 0.564
0k-2k total sum 5888596.45+3347354.62  10380140.4018007722.60 11173839.80+6683061.10 10823786.1046921840.33  0.763
0Ok-2k pev. 3769279.5011697368.78  6387722.33:4479401.62 6950109.4013459201.04  6702337.25+4075670.83  0.931
2k-4k total sum 436666.581205466.73  1014004.73£1384550.08  1009589.00729030.88  1044855.90£1062564.50  0.910
24k pev. 29164.99+116679.91  482385.33+631910.77  4B28BL.65+316642.62  5S30004.97:609065.69  0.854
2610 Over pev. 3801882.75+4695902.16  2077911.35+1923758.92 2143805.67+1628916.75  2689449.5942936488.28  0.769
2610 Over epergy sum 11533902.80110719421.50  6026205.97+4076010.07 6740795.32+4786008.05  7443149.951667638843  0.8%0
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FAEE FEskedl frodol = Aes velkt:
center freq3)= AFBA, LA, KBA, PBA HE
o] 74z} 457.03+150.34, 354.36+128.13, 409.94+133.90,
4154011465102 JERIA KA A2 center
freg(3)7F F1A3 YA EATHP=0.049). center freq(4)
v ABA, PBA, KA, 2BA Fde] 77
126432414686, 1295.84+ 80.89, 1330.68187.28,
1333.26180.060.2 YERIA A A AT center

Table 10. Pitch in under 55 year-old Female Group (Unit : Hz)

ZiM3 9

freq@)7t )43 A EATHP=0.025). (Table 10,11)
2) MeIoix} 554} o|ZioliA APQ

23910471 5541 vlgkollA APQE R-oAdol UM
Th(Table 12)
3) MoI0ix} 554 o|2HoiiA shimmer

Adolodz} 554 vjgte| A octaves shimmerol} A1+
KA, SBBA, KIEA, SN Aol 242} 021
0.05, 0.17£0.05, 0.1920.06, 0.19+0.07.2.2 ER}A

Constitution Taeyangin Soyangin Tacumin Soeumin P-value
center pitch 203.12+29.23 197.82+20.66 196.31+22.95 206.72+17.51 0.019*
center freq. (total) 673.18+140.75 674.38+219.32 713.35+192.88 704.98+195.94 0.744
center freq(1) 645.831146.13 594.93+208.42 640.91£203.55 634.25+197.10 0626
center freq(2) 2919.27+179.43 2964.03+169.43 2942.19£170.22 3014.60+146.41 0.053
center freq.(3) 457.03+150.34 354.36+128.13 409.94+133.90 415.40+146.51 0.049*
center freq.(4) 1264.32+146.86 1295.84+80.89 1330.68+87.28 1333.26£80.06 0.025*
* P<0.05
Table 11. Center pitch Post-Mortem Analysis under 55 year-old Female Group
mean difference std. error sig. upper bound lowes_bound
center pitch Taeumnin Socumin -10416 363 0.034* 2032 0505
+ P<005
Table 12. APQ in under 55 year—old Female Group(Unit : %)
Constitution Tacyangin Soyangin Taeumin Soeurnin P-value
APQ(center) 0.40+0.09 0.39+0.14 0.40+0.12 0414012 0935
APQ2/5) 0.42+0.09 0.41+0.14 042+0.12 0.42+0.12 0.953
APQ(3/5) 0.40%0.10 0.39+0.14 0.40+0.13 04120.12 0.878
APQ4/5) 0.3810.10 0.37+0.14 0.39:0.13 0.4020.12 0.796
APQ(1/3) 0.45%0.09 0.44+0.14 0433012 0.45%0.12 0.948
APQ2/3) 0.40+0.10 0.39+0.14 041013 04120.12 0.895
APQ3/3) 0.320.09 0.3210.13 0.3540.12 0.340.12 0.636
APQX1/2) 0.440.09 0.430.14 0430.12 0.4420.12 0.956
APQ(2/2) 0.350.10 0.34+0.13 0.3740.12 0.37+0.12 0.718
Table 13. Shimmer in under 55 year-old Female Group {(Unit : %)
Constitution Taeyangin Soyangin Tacumin Soeumin P-value
shimmer 64.57+7.68 62.52+13.57 64.30£14.37 63.22%15.70 0930
total shimmer 0.65+0.08 0.630.14 064+0.14 0.6310.16 0930
Ok-2k shimmer 0.6510.08 0.6410.15 065+0.15 0.6410.17 0952
24k shimmer 0.54+0.08 0.4920.10 0.50£0.09 0.500.09 0.587
octave? shimmer 0.0020.00 0.00+0.00 0.00£0.01 0.000.00 0577
octave3 shimmer 0.20£0.07 0.2240.11 0.2140.10 0.210.10 0.893
octaved shimmer 0.0910.02 0.0910.03 0.09+0.04 0.08+0.03 0.338
octaveS shimmer 0.21£0.05 0.1720.05 0.1920.06 0.19+0.07 0.043*
octave6 shimmer 0.1410.03 0.15+0.06 0.14+0.05 0.150.06

* P<0.05

0.918
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KBEA A octaved shimmer7} 214 Al =%
thP=0.043)(Table 13)
4) MoK} 55Mf o|aiolM Octave

A7 554wl A ocaver™ 214 9%
T}(Table 14)
5) MOIo{X} 55M| ojglollA{ Energy

KA Fdol #94 A ETHP=0.040).

ZeTO0Ver energy sum- KA, PBA, jﬂ%‘:/\, %
fa A Aol zhz) 13040982.83+12215130.20, 59804
36.58+4249443.00, 6737182.04+4906966.21, 7452584.
91£6705621.89% 717} vehX KEGA Faol #
24 QA EUTHP=0.038)(Table 15)

Azt 554 ulgel A toral energy= KFBA,
BN, KBEA, PBEA FTol 2z} 24860181.50+
21541408.07, 11230344.28+8421956.9, 12723164.18+
952234219, 14041516.16+13173076.802 L}E}IA

3. g2l Ofx} 554 Ol

KEBA 298, LA 79, KA 114, HBA 7
B £ 7HE o Sk

: Table 14. Octave in under 55 year-old Female Group {Unit @ dB)

Constitution Taeyangin Soyangin Taeumin Soeumin P-value
octave2 11062.5128610.74 21755.55+13096.89 23785.46+20285.83 19477.23+13502.73 0.173
octave3 93834.21+48688.90 147283.16164682.26 161738.94+85059.65 156695.55+81291.13 0.203
octaved 34975.79+16633.72 44769.91£25455.98 49191.10£25814.95 47181.57£31259.25 0.620
octaveS 38867.26+22826.98 45832.05+49939.02 56978.06+42549.11 52710.96+43373.48 0.530
octave 11798.59+8526.81 22903.75425651.50 24994.77422226.00 21724.14+20286.84 0.538

Table 15. Energy in under 55 year-old Female Group {Unit : dB)

Constitution Taeyangin Soyangin Taeumin Soeumnin P-value

total energy 286018150+ 21541408.07  11230344.2818421956.79  12723164.1829522342.19  14041516.16+ 1317307680 0.040*

time domein tocal sum 128407248096 1698.824102076 1930354977.77 1825.67£1023.01 0374

/ time domaincount

energy(13) 167953471137 20072041191 .44 2240294105711 2081.52£1677.81 0538

energy(2/3) 1273.641496.15 1805.6941171.26 2024.4741052.12 1913.04+1135.89 © 0395

energy(3/3) 809.40+289.47 1284.923761.85 1527.854899.45 1483.831914.66 0.190

energy(1/2) 1560.784641.39 1962.5841177.22 2190.80£1043.57 2043.9141097.80 0487

energy(2/2) 1007.764335.96 1436.18894.04 1671.131945.36 1608.531975.09 0262

Ok-2 total sum 6838038.8243204025.63 10003490.0347577700.83  11400820.2647167090.14  10516217.6046806176,63 0431

0k-2k pev. 426871678 1681679.65 6186037.78+4327410.13  6930002.874355254492  6457227.3743981207.55 0.406

%4k toual sum A860(9.151211605.36 1035700.531460445.26 1003087.984767763.00  1006301.76+1074660.40 0720 ..

2k-4k pev. 262002.08+117800.68 488617.67+666716.56 477521.53+325614.21 508616.58+613925.30 0772

ze10 Over pev. 4642645.335239910.82 2070871.96:2015243.74  2179565.11+1675211.17  2646561.57£2901395.54 0072

zero over energy sum  13040082.83£12215130.20  5980436.98:4240443.00  6737182.044490696621  7452584.9136705621.80  0.038*

* P<0.05

Table 16. Pitch in over 55 year-old Female Group {Unit : Hz)

Constitution Taeyangin Soyangin Taeumin Soeumin P-value
center pitch 203.12433.15 191.96+22.94 173.30£39.35 190.85£21.56 0.440
center freq. (total) 281.25+44.19 695.31£276.03 T04.554252.64 889.514£129.75 0.024*
center freq.(1) 238.28%16.57 637.28£279.76 624.29+217.11 837.05£149.56 0.016*
center freq.(2) 2882.81+22.10 2992.19+124.18 3013.494218.56 2887.28+143.90 0.429
center freq/(3) 203.13422.10 464.29+166.52 379.26£127.58 487.72%126.53 0.060
center freq.(4) 1406.25+66.29 1254.46+78.37 1294.74+48.93 1327.01+78.44 0.043*

* P<0.05
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1) MOI04X} 554] ojAloiA pitch
23916z} 554 01 doll A center freq(toal)= KFE
A ABBA, KA, _SBA Aol z}z}h 281.25¢

o
[
0

Ao} z}z} 238.28+16.57, 637.28+279.76, 624.29%
217.11, 837.05:149.562.2 vER A A Jed
center freq (D)7} oA AA EUTHP=0.016).

Table 19. Shimmer in over 55 year-old Female Group (Unit : %)

Constitution Tacyangin Soyangin Taeumin Soeumin P-value

shimmer 81.32435.51 62.35£7.23 67.75%19.19 66.88+9.87 0.537
total shimmer 0.81+0.36 0.62+0.07 0.6810.19 0.6710.10 0.537
0k-2k shimmer 0.85:0.38 0.63+0.08 0.70+0.22 0.680.10 0.506
2k-4k shimmer 0.49+0.17 0.5410.09 0.50+0.10 0.510.09 0.886
octave2 shimmer 0.01+0.00 0.00+0.00 0.01+0.01 0.00+0.00 0.461

octave3 shimmer 0.55%0.35 0.21:0.04 0.22+0.08 0.14£0.06 0.000**
octaved shimmer 0.0710.02 0.10£0.03 0.1210.05 0.09+0.03 0.134
octave5 shimmer 0.1110.01 0.19:0.04 0.1910.11 0.2240.06 0.359
octave6 shimmer 0.1130.03 0.1310.07 0.15+0.08 0.2110.06 0.146

** P<0.001

44,19, 695.314276.03, 704.55+252.64, 889.51+ 129.75
o2 el A I center freq(total)7}
oA Al ERchP=0.024).

center freq(1) KBA, LRBBA, KA, 2BA

Table 17. APQ in over 55 year-old Female Group (Unit : %)

center freq)= KEBA, DA, AFEA, A 3
o] Z}z} 1406.25266.29, 1254.46£78.37, 129474+
4893, 1327.01478.442 2 JELA KEBEA JEe]
center freq(9)7} FYA Al TRTHP=0.043). (Table

Constitution Taeyangin Soyangin Tacumin Soeumnin P-value
APQcenter) 0.18+0.00 04210.13 0.3520.10 0.53+0.13 0.004**
APQ(2/5) 0.20+0.00 0.43£0.13 0.3620.11 0.54+0.12 0.004**
APQ(3/5) 0.180.01 042:0.14 0.35+0.10 0.530.12 0.003**
APQ4/5) 0.1810.02 0410.15 0.340.10 0.530.14 0.004+*
APQ(1/3) 0.25+0.02 0.4610.13 0.38+0.12 0.540.10 0.013*
APQ(2/3) 0.18+0.00_ 042+0.14 0.3540.10 0.5320.12 0.003**
APQ3/3) 0.17£0.01 0.35+0,16 0.2710.08 044+0.17 0.033*
APQ(1/2) 0.2320.01 0.4510.13 0.3820.11 0.54+0.11 0.008*+
APQ(2/2) 0.17+0.01 0.38+0.15 0.3010.09 048+0.15 0.012%
* P<0.05 ** P<001
Table 18. APQ Post-Mortem Analysis over 55 year-old Female Group
mean difference std. error sig. upper bound lower bound
APQ2/5) Taeumin Soeumin 0.176 0.057 0.019* 0326 -0.026
APQ(3/5) Taeumin Soeumin -0.180 0.057 0.017* -0.331 -0.030
APQ4/5) Tacumin Soeumin -0.196 0.060 0.013* -0.353 -0.384
APQ(1/2) Tacumin Soeumin -0.164 0.056 0.028% 0311 -0.016
APQ2/2) Taeumin Soeumin 0.176 0.060 0.027% 0335 0018
APQ(1/3) Taeumin Soeumin -0.155 0.057 0.039* -0.303 -0.007
APQ(2/3) Tacumin Soeurnin -0.182 0.058 0.016* -0.334 -0.030

* P<0.05
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16)
2) Molojx} 55M) ojAIOIM APQ

APQ(enter)= KEZA,. AFBA, KA, 28A
Zgre} z}Hz} 0.18£0.00, 0.420.13, 0.35£0.10, 0.53%
0.1322 YehIM A Fee] APQcenten7} &
A UA SUTHP=0.004). AFEEAPAE 2L
el el2¢l Fg FHs=d feAo] A U
gt

APQ2SYE KEBA, LREA, KEBA, AN Fd
o] Ztz} 0.2040.00, 04320.13, 0.36+0.11, 0.54+0.12
o7 JehA A kel 24 APQSY7T &
A YA ERTHP=0004). AFEHAME A8
Q= g5l Jas = foAlol 9A
Sig=d /

APQ/SE KRBA, BRBA, KA, A A
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o} z}7} 0.18+0.01, 0.42+0.14, 0.35+0.10, 0.530.12
o2 JeldA SR Jael 34 APQBS7E
o1 SIAl EUTHP=0.003). AIFEA QM E A4S
A3 HS9 Js FEs=d f9430) Al v
et

APQUSYE KEBA, LBBA, KEEA, 2RBA AT
o] z}z} 0.18+0.02, 0.4120.15, 0.34+0.10, 0.5310.14
o2 Yeha LA Jee $4 APQES)7E 7
A4 A FUATKP=0.004). AFEEAAME 2
A3} B FES FEsk=H fFolAdol A
%t

APQI3Z KIBA, ZBBA, KEA, 2BA I
o} Z}z} 0.25+0.02, 0.4620.13, 0.38+0.12, 0.5420.10
o2 A7) JehdA AEA Jde) APQUATT
oA QA =dThP=0.013).

Table 20. Octave3 Shimmer Post-Mortem Analysis over 55 year—old Female Group.

mean difference std. eror sig. upper bound lower bound
ocaved shimmer  ‘Taeumin Soeurin 0082 0031 0048 0164 0007
* <O
Table 21. Octave in over 55 year-old Female Group {Unit : dB)

Constitution Taeyangin Soyangin Taeumin Soeurnin P-value
octave2 9052.49+8150.34 21792.36+21138.92 26584.12+19529.06 16918.16+7698.57 0495
octave3 93364.06:40858.93  17897843+11546141  156328.16:76170.11  132553.9659387.99  0.558
octaved 12289.82+11673.92 61559.93+49198.04 49812.50+20389.41 56857.15+30246.49 0.310
octave’ 7493.36:+4138 41 71973.31467211.17 44392.29+19319.78 72908.97+43988.53 0.175
octave6s 4457.30+1713.91 26165.49+27328.81 21196.74+11227.08 40276.59+31804.62 0.19

Table 22. Energy in over 55 year—old Female Group (Unit : dB)

Constitution Taeyangin Soyangin Tacumin Soeumin P-value
tocal energy 12546747.00£3477457.81  11936796.29+491880899  12804253.2748491017.13  M117644.20413540639.13 0977
tne domai toal sum / 103602£13.28 2148.1241472.20 184891471408 264714119353 0570
time domain count
energy(3/3) 1302.094228.02 2513954152849 2195.29+833.92 B17431957.80 0574
energy(3/3) 102001270 225267+1612.89 1963.06£734.52 2338.7441297.24 0530
energy(3/3) 78631£190.79 1680.02¢131036 1380.71£650.03 1839441145731 0619
energy(1/2) 1231.39+170.09 2454.81+1547.36 2149.564791.85 2B51.10+1061 47 0.560
energy(20) 840944143 43 1843.3741416.14 154941267065 1979.7341392.34 0.588
Ok-2k tocal sum 3040269.34¢159558043  13231922.17:11052341.92  100389373743350002.03  14I6310L1947844573.03 0243
Ok-2k pev. 2270067.68£201719.85  T914762.5445650687.16  TOSOGA2024310080935  036353030:445753835 0.8
Zk4k toted sum 288458.86+114267.97 B49668.37+574009.95 1042004.64+519788.73 1463443.654877196649  0.119
Zedk pev. 130653.7245985.19 435197 59+ 266816.55 509682.23+279688.26 T62221.68+538322.05 0.144
2610 over pev, 1279595.004334651.00  213120057:1001234.80  19650084541431960.15  3155091.00£351350362  0.592
210 over energy sum  JOI2662503194524439  637274557425900436.01  G75886173:434336620  7340713.29+6862928.63 0985
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APQAYE KBEA, LREA, KEEA, 2BA A
o] z}z} 0.18+0.00, 042+0.14, 0.35+0.10, 0.53+0.12
o2 Zbzh Jepda ARA A APQA7E F
ol A ERTHP=0.003). '

APQDE KBBA, 2N, KA, AA F
o} z}z} 0.2310.01, 045+0.13, 0.38+0.11, 0.54%0.11
o2 7hz7h JepdA A A9y APQU/27H &
o Al ERTHP=0.008).

APQRIE KBBA, PBBA, KEEA, 2BA A
o] z}z} 0.170.01, 0.38+0.15, 0.30+0.09, 0.48+0.15
22 Z4z} deludA AEA D9 APQR27E f
oA YA EPHEHP=0.012XTable- 17,18).

3) MPIGIA} 554 O[AIIA Shimmer

2104z} 554 ol dol A ocave 3 shimmers ABBA,
BEBA, RBEA, S ol 22} 0554033, 02110,
04, 0224008, 0.14+0.06°2.2 VFERIA KFBA Ak
octave 3 shimmerZ7} F2JA) Al Z=UcHP=0.000)
(Table 19,20).

4) MOI04x} 554} OJAMOIM Octave

2307} 554 o} Foll A OctaveBAZE ol A=
Froldol PAck(Table 21).

5) MPI0ix} 554 OJAlollA{ Energy

239132} 554 ©)/dol A Energy B Bl M=
frojdol giici(Table 22).

R EHEET 18949 THREHIET, S Ae
slo) HERE AR HEHR, RRgEEs
Aoz AlgE vlle A@ KBA, PBA, X
A, SBASE etk 2zt 88Eich 43, B
8 Bhidl A3 98 E4E 7IA 9lew, of
2 QM Rel 2T B 24 el uigl
oy dustz o’ IR msmames
B F2er] AHME BES s A
o} 71 FQosjth

NSsE= S8 3¢ 978 98 L
(computerized speech lab)Z ©]-§-3 ZHg-oj= 7|25
3 (piech), 71EF 359 H 9 (pitch range), FHE
T3l (formant frequency), EHE ZE(formant band-

ZME ¢l

width), A7 BT, oo AP "
HHAIZY, 71E} SAH T Sparametersy S T
oz }I\}%}\_E}l}ﬂl

2 fo/ 5 B8}, “formant frequency 190X E
AF5 Aol bandwidth 1914= ABEAZ KAl o
£ Ao vlalod FoA Al WO, bandwidth 29}
formant frequency SO KBA Ol f-ol4d Al =
). pirch maximums} pitch maxi pitch minimum
A= SeAF KAl FelA = AolE vEk
WAtk energy meandl M= KA KEEANA &
94 e zolg YEMIATE Y Ry 3o

472 AYAEL BAE A9 A B4
7127315 ¥ (picch range)7} THE tREETH FA
vehdn, Adie] Ak AgAzel 4%
2tol & vehiitks A, 53] AHA ol 4
A Agrc @A Ao Aozt ddsd] 28|
wa] dejE EAlo] ke A& B Yok

FF2-& pitch shimmer harmonics2] h1-h29} formant
frequence, formant bandwidth 52 355 A3
A “AfE A Aol formant frequency 1004 AfGA
AR} FolA UA 2O, formant bandwidth 1
oA oA IA Erhs AS doblith ojAeR
LEEAS] TEo] AR AT AFo g Waksty
gron] AaAS Eiis guteial Helsith
ByEy 9ok

71E} AR2E 4570 L ol fahA Il
vl2} 8 Ql(pitch range), Ebandwidthy #4138 A
oA AP A BAZ ey Fed e &
22 gtk ey B3 Aol gk .

BP'e msavEzEel 280 34E HE
AHE-El] USREE SR Y-S AYsaA A
o, “SBALS Pol e wE i, KBAS 3§
o] g H EE] 4w, SBAL Eo] gl
=9 2xgreka st

272 “KBEAS SAL TFetaN g8, A
A9 AL wouiy o3y, AfEAY S48 &
oo wWE 7go] rhrelar Aoy glrh

a7l E PSSC2004E F8iAM S8He2 F
olAdo} itk FEHAE 47 FELR HER
BES pEsked ool AeA A B
Stk




ZME g

Aol oA 21798 AAZ 3L 554 vlgkt 55
A o]FR2 ik o]Foi7 4470 3= SR

42} 53¢ Anngrt olFeIA 7 WEH U

A7t ks v )7k glok 23RS Bajsh=
=% 3] Bo] T3} © A ST B
A3 AL A7) W Folth A BAE A9
43 21752 KBBA 8%, LA 08, KA 66
o, LA 83HoE AR olF KBAL B
H Pyl e 7 A9t 3 T 8319
t}h 55A] vjgke] oM = KEBA 678, LB A 53
o, KA 55T, SREA 767 2 190%0]glow,
2390 oA} 55H ol KEBA 28, SBBA 7%, K
BA 1Y, SBA 7R 3 2638 o Sl

olFolA Aa AR FHolA P=00952 ¢
PRI} BIRY TE WYL S 5 Yok A
ae] SASAE HRAH Aol PG
o} Al Zol7} 11-10mmE 17-22mmQ) YRR,
o AL, AT A 120052 ke A
o] 7t 90° B} Aok

olZ Q&M F7 AR E= S ol Ao
o732 oF 220H 2 A3AEAd O] 130HE T} A |
t}.

ssHl o] 4d7) oA Bawle] 4L HE
285} pae) Zot

REaRel F7F Ws) 2E A7) A4E
o] Aol thgk AFolA 4 A 1T
7} Badhed] ol AlE testosteron-estrogen H) 2} 27}
2 Qs Adle} JAslR 9ldle] Adlpzr) i
371 wpolaly AARY FHe| stz w
X RIET I wd Ayt 9% 2
@59 Il FEASI O Belde Ao F
T7F FolAR g2 §iFe) ¥R Y &
24 lenl”, dgduta) 2l AAs AlE
T8 AR AR A9 At vehy
T A 9%, Ao A, SApe] Frkse
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