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Objectives
The purpose of this study was to objectify the diagnosis of Sasang constitution. It 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 Tacumins and 83 Soeumins. The uader 55
year-old group was composed with 6 Taeyangins, 53 Soyangins, 55 Taeumins and 76 Socumins. The over 55 year-old
group was composed with 2 Taeyangins, 7 Soyangins, 11 Taeumins and 7 Soeumins.

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

. In over 55 year-old group, Seemmin’s center freq.(total) and center freq.(1) were significantly high compared wich
the others(P=0.024)P=0.016). In under 55 year-old group, S cewmin’s center freq.(4) was significantly
high(P=0.025). While Tueumin’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).

3. In over 55 year-old group, Soewmin’s APQcenter), APQ(2/5), APQ(3/5), APQU/5) and APQ(2/3) were
significantly high compared with the others. It was significant for distinction between Taemmin and Soeumin
the result of post mortem(P=0.004) (P=0.003) (P=0.004) (P=0.013) (P=0.004).

4. In over 55 year-old group, Soewmin’s APQ(1/3), APX1/2), 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, Taeyangin’s total energy was significantly high compared with the others(P=0.040).

. In under 55 year-old group, Taeyangin’s zeroover energy sum was significantly high compared with the
others(P=0.038).
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Conclusions
From above result, there is the possibility of efficiency standard guide for constitutional 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+2.974 157.8618.30 54.8614.95
Sovangin 0 38.05£11.83 21.824+1.983 158.08+5.05 54.6316.32
Taeumin 66 40.56+£13.42 25.1212.696 157.97£6.12 62.71£7.78
Soeurnin 83 35.45+11.36 20.383+2.313 158.98+5.05 51.53+6.31
Sum 217 37.81£12.35 22.288+3.080 158.3815.49 55.92+8.20

P-value 0.095 0.000 ** 0.666 0.000%*

a: Mean-S.D. * 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(ke/m E y Height(cm) Weight(kg)
Taeyangin 6 33.3319.89 21.290+2.087 158.67£8.78 53.33+3.14
Sovangin 53 35.06+8.88 21.723£2.025 158.45£5.07 54.64+6.48
Taeumin 35 36.27+9.79 25.018+2.795 158.69£6.23 63.0418.15

Soeumin 76 32.95+7.99 20.182+2.197 159.51+4.67 51.39t6.26

Sum 190 34.51+8.89 22.047+3.067 158.9515.39 55.73+8.36

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 BMI(kg/m ’ ) Height(cm) Weight(kg)

Taeyangin 2 64.00 27.330 153.00 64.00
Soyangin 7 60.71=3.64 22.584+1.528 155.29£4.23 54.57£5.38
Taeumin 11 62.00=6.81 25.629£2.173 154.36£4.08 61.0915.65
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+2.611 154.23£4.43 57.27+6.87

P-value 0.908 0.009* 0.842 0.031*

* P<005

1) ol 8} PSSC-2004 & A g
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1. IR

KA 89, DA 609, KA 669 AFEA
tges H}ME}.

) AR1A=}F AN A pitch

,j?joq;<} AANA center picchs= KA, 8
A KB, AN de] 2424 20312 27.70, 197.
14220.81, 192.47 £27.40, 205.38 18.28 © & }ElL}A]
YA QA =T P=0.015).

58] AR AR el Aedls et
btﬂ 243 0] A TH(Table 4,5)

2) AR1e4zk HAel A APQ

Aozt HANA APQE Felido] (Il
T}.(Table 6)

Constitution Taeyangin Soyangin Tacumin Soeurnin P-value
centerpitch 203.12=27.70 197.14=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+201.84 720.54+197.51 0.909
center freq(1) 543.952225.58 599.87+215.48 638.141204.24 651.361200.95 0.665
center freq.(2) 2910.16=152.81 2967.32=164.17 2954.07=179.27 3003.86=149.62 0.934
center freq.(3) 393.55=173.29 367.19t136.22 404.83£132.41 421.50%145.65 0.198
center freq.(4) 1299.80=142.65 1291.02+81.06 1324.69=82.94 1332.74+79.47 0.523
* P<0.05
Table 5. Center Pitch Post-Mortem Analysis in Total Female Group
mean difference std. etror sig. upper bound lower bound
C;: zzeef;’“n 12912 3696 0.008* 23429 2396
* P<0.05
Table 6. APQ in Total Case (Unit : %)
Constitution Taeyangin Soyangin Tacumin Soeumin P-value
APQ(center) 0.350.13 040 40.14 0.39-0.12 042140.13 0.422
APQ2/5) 0.370.13 04140.14 041012 043 40.12 0.441
APQB3/5) 0.350.13 040 40.14 0.400.12 042140.13 0.467
APQ/5) 0.330.12 0.3840.14 0.38 0.12 04114013 0.397
APQ(1/3) 040-0.12 0.4440.14 042012 045 40.12 0.408
APQ22/3) 0.350.13 040 40.14 0.400.12 042140.13 0445
APQB3/3) 0.290.10 0.3240.13 0.33-0.12 0.3540.13 0.254
APQ(1/2) 0.380.12 043 40.14 042012 045 40.12 0.462
APQ(2/2) 0.310.12 0.3510.13 0.360.12 0.38 10.13 0.301
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3) A4Az}F MAl|A shimmer

Aeled A} AA) A shimmerl= F-2]4 o]
(Table 7)
4) ARj1AR}F AANA octave

g1z AA A octave’= -4 0]
(Table 8)
5) 3142} Aol A Energy

A9dzt AR Erergye 94 A%iTh
(Table 9)

AT

AT

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

2. ‘JQl0{x} 554 OJgk

KEEA 6, AREA 537, KIEA 557 ABA
769 F 1908& e &irk
1) 3%1e4#} 554 m]¥ellA] pitch

241zt ssAl HI Tk A center pitch &} FA 3L
KEBA, AN, KA, AN Aol 242 203,121
29.23, 197.82420.66, 196.31 2295, 206.72 47.51 O&
VERA A R center pitchgto] -2/ Al
FTHP=0.019). AFEA A % BERlF Am])

Constitution Taeyangin Soyangin Tacumin Soeumin P-value
shimmer 68.75-16.81 62.50£12.95 64.87=15.17 63.53£15.28 0.685
total shimmer 0.69-0.17 0.6340.13 0.650.15 0.6440.15 0.685
Ok-2k shimmer 0.700.18 0.6440.14 0.660.16 0.6540.17 0.707
2k-4k shimmer 0.5320.10 0.4940.10 0.50 20.09 0.50 10.09 0.198
octave? shimmer 0.00=0.00 0.00 0.00 0.00 20.01 0.00 10.00 0.353
octave3 shimmer 0.28-0.22 0.2240.10 0.2220.10 0.21 40.10 0.121
octaved shimmer 0.030.02 0.09 10.03 0.10 20.05 0.08 10.03 0.79%4
octaved shimmer 0.190.06 0.17 40.05 0.19 20.07 0.20 40.07 0.556
octave6 shimmer 0.130.03 0.15 40.06 0.14 20.06 0.15 40.07 0.929
Table 8. Octave in Total Case (Unit : dB)

Constitution Taeyangin Sovangin Taeumin Soeumnin P-value
octave 2 10560.00=7957.14 21659.85=14022.14 24251.91=20041.28 1926141 +13099.93 0.074
octave 3 93716.67 £43952.62 150980.94 £71752.53 160837.14-83111.14 154659.51 =79672.79 0.211
octave 4 29304.30£18093.66 46728.74=29100.11 49294 66 =24852.50 47997.58 £31112.45 0.198
octave 5 31023.79124198.48 48881.87 =52240.09 54880.43=39797.10 5441441 +43521.69 0.516
octave 6 9963.27 £7993.85 23284.29=25631.99 24361.76=20780.33 23288.80£21848.16 0.59%4

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

Constitution Taeyangin Soyangin Taeumin Soeumin P-value
total energy 21781822.90 19122481.30  11312763.70 8063924.55  12736679.00 9296388.08  14047936.60 -13119933.20  0.882
%{’1‘; Bgi;‘n“ (T:;J:th Sum / 1222.06422.42 1751.24-1076.99 1916.77 934.68 1854.26 -1034.61 0562
energy(1/3) 1585.17 =631.99 2066.32-1231.10 2232.79 £1017.67 210142 21064.89 0375
energy(2/3) 1210.23 =435.45 1857.84 2122253 2014.23 £1001.58 1948.94 -1147.78 0.781
energy(3/3) 871.191260.38 1331.02-838.17 1504.83 =860.12 1513.82 1964.60 0439
energy(1/2) 1478.44 =566.77 2020.01=1220.78 2183.93 £1000.72 2069.82-1091.84 0549
energy(2/2) 966.051299.20 1483.69 =962.18 1650.84 =902.08 1639.83 =1011.06 0.564
0k-Zk total sum 588859645 3347354.62 1038014040 800772260  11173839.80 6683061.10 10823786.10 $921840.33 0.763
Ok-2k pev. 3769279.50 £1697368.78 638772233 £479401.62 695010940 B459201.04 6702337.25 #4075670.83 0.931
2k-4k total sum 436666.58 £205466.73 1014004.73 1384550.08 1009589.09 =729030.88 104485590 21062564.50 0910
2k-4k pev. 229164.99£116679.91 482385.332631910.77 482881.65 1316642.62 530004.97 =609065.69 0.854
2610 OVEr pev. 3801882.75 #695902.16 207791135 492375892 2143805.67 1628916.75 2689449.59 =2936488.28 0.769
Z8£0 OVeL enefgy sum 11533902.80 110719421.50  6026205.97 4076010.07  6740795.32 #786008.05 7443149.95 26676388.43 0.890
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S A= foAlo] ol AeE vepdth.  freq @7t F-24 A ZPTHP=0.025). (Table 10,11)
center freq.3)= KA, DRaA, KIEA, ARG 2) Aoz} 554 mlvtA] APQ

o] Zkz} 457.031150.34, 354.364128.13, 409.94 4133.90, Agelodzl ssHl mEkA] APQE £-9)4do] 1%
4154021465102 vJelbA KA e center  Uh(Table 12)

freq3)7F 214 A ZUTHP=0.049). center freq ) 3) AJoled 2} 554 Wk A shimmer

= KA, DBA KEA ABEA FJdol 47 A eled =} 554 m])Fhof|A] octaveS shimmer ol A &
1264.32£146.86, 1295.84+ 80.89, 1330.68487.28, KMSA, ABEA, KIEA, AIaA Avro] 7kzF 0.21 +
1333.26480.06. 0% Vel A ARE A HHEY) center 005, 0.1720.05, 0.19 40.06, 0.19 0.07 &= LJELA

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

Constitution Taeyangin Sovangin Taeumin Soeumin Pvalue

center pitch 203.12=29.23 197.82120.66 196.31=22.95 206.72=17.51 0.019*

center freq. (toral) 673.18£140.75 674.38-219.32 713.35-192.88 704.98+195.94 0.744
center freq(1) 645.83£146.13 594.93=208.42 640.91=203.55 634.25£197.10 0.626
center freq.(2) 2919.27-179.43 2964.03+169.43 2942.19-170.22 3014.60=146.41 0.053
center freq.(3) 457.031150.34 354.36-128.13 409.94-133.90 41540114651 0.049*
center freq.(4) 1264.32-146.86 1295.84=80.89 1330.68187.28 1333.26180.06 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 Jower bound
center pitch Taeumin Soeumin -10.416 3.623 0.034% -20.327 0.503
p
* P<0.0S

Table 12. APQ in under 55 year-old Female Group(Unit : %)

Constitution Taeyangin Soyangin Taeumin Soeumin P-value

APXcenter) 0.40-0.09 0.3940.14 0.4040.12 041-0.12 0.935
APQ(2/5) 0.42-0.09 04140.14 042140.12 042-0.12 0.953
APQG3/5) 0.40-0.10 0.3940.14 0.4040.13 041-0.12 0.878
APQ4/5) 0.3820.10 0.3740.14 0.3940.13 040-0.12 0.796
APX1/3) 0.45-0.09 044 40.14 043 40.12 045-0.12 0.948
APQ(2/3) 0.40-0.10 0.3940.14 04140.13 041-0.12 0.895
APQB3/3) 0.3220.09 0.32140.13 0.35140.12 0.34=0.12 0.636
APX1/2) 0.44-0.09 043 40.14 043 40.12 044-0.12 0.956
APQX2/2) 0.350.10 0.3440.13 0.3740.12 0.370.12 0.718

Table 13. Shimmer in under 55 year-old Female Group (Unit : %)

Constitution Taeyangin Sovangin Taeumin Soeumin P-value
shimmer 4.57=7.68 62.52=13.57 64.30114.37 63.22=15.70 0.930
total shimmer 0.65 20.08 0.630.14 0.6440.14 0.630.16 0.930
0k-2k shimmer 0.65 20.08 0.640.15 0.6540.15 0.640.17 0.952
2k-4k shimmer 0.5420.08 0.49-0.10 0.50 40.09 0.50 20.09 0.587
octave2 shimmer 0.00 =0.00 0.00=0.00 0.00 10.01 0.00 =0.00 0.577
octave3 shimmer 0.20 0.07 0.2220.11 0.2140.10 0.210.10 0.893
octaved shimmer 0.09 20.02 0.09-0.03 0.09 40.04 0.08 20.03 0.338
octaveS shimmer 0.21 20.05 0.1720.05 0.1940.06 0.19 20.07 0.043%
octave6 shimmer 0.14 20.03 0.150.06 0.1440.05 0.15 0.06 0.918

* P<0.05
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KA B2 octaves shimmer 7} H-214 A =
THP=0.043).(Table 13)
4) A4R1AA} 554 m|Rkll 4] Octave

Aoledzl ssHl mThlA octave= -4 19

Th(Table 14)

5) /31oi#} 554 HRt| 4] Energy

gRledzt 554 HITHA] total energyE KA,
PN, KEA, BN i) 747} 24860181.50
21541408.07, 11230344.28 #8421956.9, 12723164.18 *
9522342.19, 14041516.16+13173076.80 & ER}A

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

KA ko] 94 A =krh (P=0.040).
Zeroover energy Sllm’g_‘ j‘dz?;!j)\, &B%A; tﬁ%/\,9
BEA Ado] 247} 13040982.83 £12215130.20, 59804
36.58+4249443.00, 6737182.044906966.21, 7452584.
91£6705621.89 & 717} VJER A KIGA Fdto]
94 A = (P=0.038).(Table 15)

3. 92l Oofx} 554 ol

KIBA 29, DHA 79, KA 118 DA
4 % 79g o E sk

Constitution Taeyangin Soyangin Tacumin Soeumin P-value
octave2 11062.518610.74 21755.55 £13096.89 23785.46=20285.83 19477.23£13502.73 0.173
octave3 93834.21 =48688.90 147283.16=64682.26 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
octaved 38867.26222826.98 45832.05 +49939.02 56978.06=42549.11 52710.96143373.48 0.530
octavet 11798.5918526.81 22903.75 £25651.50 24994.77 =22226.00 21724.14£20286.84 0.538

Table 15. Energy in under 55 year-old Female Group (Unit : dB)
Constitution Taeyangin Soyangin Taeurmin Soeumin P-value

total energy 24860181.50 £21541408.07 11230344.28-8421956.79 12723164.18 49522342.19 14041516.16 413173076.80 0.040%

time dormain. ol sum 128407 +480.96 1698.82-1020.76 193035497777 1825.67 410301 0374

/ time domaincount

energy(13) 1679.534711.37 2007.20-1191.44 2240.2941057.11 2081.5241077.81 0538

energy(2/3) 1273.64 149515 1803.69-1171.26 2024.47 £1052.12 1913.0411135.89 0395

energy(3/3) 899.491280.47 1284.92-761.83 1527.851899.43 1483.831914.66 0.190

energy(1/2) 1560.761641.39 1962.58-1177.22 2190.80 £1043.57 2043.9141097.80 0487

energy(2/2) 1007.76335.96 1436.18=894.04 1671.131945.36 1608.531975.09 0.262

0Ok-2k total sum 6838038.823294025.63 10003490.03=7577700.83 11400820.26 £7167090.14 10516217.6016806176.63 0431

Ok-2k pev. 4268716.7811681679.65 6186037.78-4327410.13 6930002.87£3552544.92 6457227.37£3981207.55 0406

2k4k total sum 486069.15 4211605.36 1035709.53 = 1460445.26 1003087.98 767763.00 1006301.76+1074660.40 0.720

2k-4k pev. 262002.08 £117800.68 488617.67 2666716.56 477521.53 325614.21 508616.58 4613925.30 0772

2660 OVer Pev. 4642645.33+5239910.82 2070871.96=2015243.74 2179565.11£1675211.17 2646561.57£2901395.54 0072

ZE£0 OVES ENELgy Sum 13040982.83 1221513020 5980436.58=4249443.00 6737182.04+4906966.21 7452584.9146705621.89 0.038*

* P<0.05

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

Constitution Taeyangin Soyangin Tacumin Soeumin P-value

center pitch 203.12433.15 191.96=22.94 173.30=39.35 190.85£21.56 0440

center freq. (toral) 281.25+44.19 695.314276.03 704.551252.64 889.51-129.75 0.024%
center freq.(1) 238.28t16.57 637.28+279.76 624.29+217.11 837.05=149.56 0.016%
center freq.(2) 2882.81=22.10 2992.19-124.18 3013.49-218.56 2887.28+143.90 0429
center freq.(3) 203.13+22.10 464.291166.52 379.26+127.58 487.72-126.53 0.060
center freq.(4) 1406.25=66.29 1254.46178.37 1294.74+48.93 1327.01178.44 0.043%

* P<0.05
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1) AQ1eiz}k 5540 o)del A pitch
A1z} 5541 o] 2ol A center freq.(toral) = KB
A PN, KA, DA Hdoro] 22t 28125+
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ko] zkz}b 238.28+16.57, 637.281279.76, 624.291
217.11, 837.05849.56 02 VERIA Aleh Feke)
center freq (D7} -4 UA ZUTP=0.016).

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

Constitution Taeyangin Soyangin Tacumin Soeumnin P-value
shimmer 81.32=35.51 62.35-7.23 67.75=19.19 66.88-9.87 0537
total shimmer 0.810.36 0.6240.07 0.680.19 0.6740.10 0537
0k-2k shimmer 0.85 038 0.6310.08 0.70 0.22 0.6840.10 0.506
2k-4k shimmer 0.490.17 0.5440.09 0.5020.10 0.5140.09 0.886
octave2 shimmer 0.01 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0461

octave3 shimmer 0.55 035 0.2140.04 0.22:0.08 0.1440.06 0.000%*
octaved shimmer 0.07 0.02 0.10 40.03 0.12:0.05 0.0940.03 0.134
octaveS shimmer 0.11:001 0.1940.04 0.19-0.11 0.2240.06 0.359
octave6 shimmer 0.110.03 0.13 40.07 0.15 0.08 0.2140.06 0.146

*% P<0.001
44.19, 695.31+276.03, 704.551252.64, 889.51% 129.75
o7 vehtbA A HYS] center freq(total) 7}
94 A =k @=0.024).

center freq (D& KEBA ABA KEA DBEA

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

center freq (@)= KA ABEA, KA, 2BA H
o] 242} 1406.25£66.29, 1254.46178.37, 1204.74+
4893, 1327.01478.44 2 = Jeh A KA AP
center freq. (D7} 7-2173 A FRATHP=0.043). (Table

Constitution Taeyangin Soyangin Taeumin Soeumin P-value
APQ(center) 0.1820.00 0421013 0.350.10 0.530.13 0.004%*x*
APQ(2/5) 0.200.00 0431013 0.360.11 0.540.12 0.004%*
APQG3/5) 0.18-0.01 0424014 0.350.10 0.530.12 0.003%*
APQ/5) 0.18-0.02 04140.15 0.340.10 0.53 10.14 0.004%*x*
APQ(1/3) 0.25-0.02 04610.13 0.38-0.12 0.5470.10 0.013*
APQ(2/3) 0.18-0.00 0424014 0.350.10 0.530.12 0.003%*
APQ(3/3) 0.17-0.01 0.3540.16 0.27 20.08 0.44-0.17 0.033*
APQ(1/2) 0.23-0.01 0.4510.13 038011 0.5470.11 0.008%*
APQ(2/2) 0.170.01 0.38 10.15 0.30 0.09 0.48 0.15 0.012*
* P<0.05 ** P<0.01
Table 18. APQ Post-Mortem Analysis over 55 year-old Female Group
mean difference std. error sig. upper bound lower bound
APQ(2/5) Tacumin Soeumin -0.176 0.057 0.019* -0.326 -0.026
APQB3/5) Taeumin Soeumin -0.180 0.057 0.017* -0.331 -0.030
APQ(4/5) Tacumin Soeumin -0.196 0.060 0.013* -0.353 -0.384
APQ(1/2) Tacumin Soeumin -0.164 0.056 0.028* -0.311 -0.016
APQ2/2) Taeumin Soeumin -0.176 0.060 0.027* -0.335 -0.018
APQ(1/3) Taeumin Soeumin -0.155 0.057 0.039* -0.303 -0.007
APQ(2/3) Tacumin Soeumin -0.182 0.058 0.016* -0.334 -0.030

* P<0.05
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16)
2) Q1o z} 554 ool APQ

APQeenten = KEGA, DA, KA ABA
ko] ZFz} 0.1840.00, 0.4240.13, 0.35 .10, 0.53 £
01308 YA A Hhe] APQeenter) 7} -
1% A EYTHP=0004). AFEAINE A
15} g3l Has FEs=E 2940 A
skt

APQRSYE KEBEA BN KA ABA A
o] Z}7} 0.20£0.00, 0.43+0.13, 0.3620.11, 0.5420.12
o= yeRA A He] T4 APQRASYE
1% A EYTHP=0004). AFEAINE A
A3} A& A FHsked Heg0) 9 o
skt

APQGS)E KEEA A KEA ABA A

o] Z}7} 0.18%0.01, 0.420.14, 0.35+0.10, 0.5320.12
o= vERA A FHEY S APQGS)TT
A QA ZITHP=0.003). APFE-ANAE g
A} BE) ks k=T froAde] A v
Sk

APQES) = KBBA AR KBEA LBA Jd
o] Z¥z} 0.18£0.02, 0.4110.15, 0.34+0.10, 0.5320.14
o= vERA A Y S APQES)7H
o)g Al =}THP=0.004). AFFEANME A
A} BE) ks k=T froAde] A v
Sk

APQ3)= KBBA BN KBEA LBA
o] Z}zF 0.25+0.02, 0.46+0.13, 0.3820.12, 0.5440.10
o= Z7F e A A FJee] APQUAYE
o4 A =4t @=0013).

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

mean difference std. error sig. upper bound lower bound
octave? shimmer Tzeumin Seeumin 0.082 0.031 0.048% 0.164 0.007
* P<0.05
Table 21. Octave in over 55 year-old Female Group (Unit : dB)

Constitution Taeyangin Sovangin Taeumin Soeumin P-value
octave? 9052.49+8150.34 21792.36-21138.92 26584.12=19529.06 16918.16-7698.57 0.495
octave3 93364.06 #40858.93 178978.43 -115461.41 156328.16-76170.11 132553.96 59387.99 0.558
octaved 12289.82+11673.92 61559.93=49198.04 49812.50-20389.41 56857.15 +30246.49 0310
octaves 7493361413841 71973.31=67211.17 44392.29-19319.78 72908.97 £43988.53 0.175
octave 4457304171391 26165.49-27328.81 21196.74-11227.08 4027659 +31804.62 0.196

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

Constitution ‘Taeyangin Soyangin Tacumin Soeumin P-value
total encrgy 12546747.0043477457.81  11936796.29 +4918898.99 12804253.27-8491017.13  14117644.29 113540639.13 0977
e domvan ol sum / 1036.02413.28 2148.12 4147220 184891-714.08 216471 4119353 0570
time domain count
energy(3/3) 1302.094228.02 2513.95 1152849 2195.29-833.92 51743195780 0574
energy(3/3) 1020.012.70 225267 11612.89 1963.06-734.52 338,74 41297.24 0.530
energy(3/3) 786.31£190.79 1680.02 +1310.36 1389.71-650.03 1839.44 4145731 0619
energy(1/2) 123139£170.09 2454.81 4154736 2149.56-791.85 235110 +1061.47 0,560
energy(2/2) 840.941143.43 1843.37 11416.14 1549.41-67065 1979.73 11392.34 0.588
Ok-2k total sum 3040269.34:1505580.43 1323192217 111052341.92 10038937.37 23350902.03 14163101.1947844573.03 0243
Ok-k pev. 227096768 201719.85 7914762.54+5650687.16 7050642.023100809.35 9363530.304457558.35 0228
2k-4k total sum 288458.86 +114267.97 84966837 574009.95 1042094.64-519788.73 146344365 87796649 0119
2k pev. 130653.72+5985.19 435197.59 126681655 509682.23 279688.26 76222168 1538322.05 0.144
%10 OVt pev. 1279595.00 $34651.01 2131209.57+1091234.80 1965008.4541431960.15 3155091.00£3513503.62 0592
2610 OVEr energy Sum 7012662.501 1945244.39 6372745.5712590436.01 6758861.73 1434336620 7340713.2916862928.63 0.985
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APQRRAYE KEEA BN KA ABA A
o] Z¥z} 0.18£0.00, 0.42+0.14, 0.3540.10, 0.5320.12
o7 ZhzF YehA ABRA JEe APQRAYT &
4/\% o) ] h:OLD]-(P—OOOS)

APQI2)= KEEA BN KEA ABA A
o] Z¥z} 0.2310.01, 0.45+0.13, 0.3840.11, 0.540.11
o= 47F e AN FHeke] APQU/27E -
4/\% ) ] h:OLD]-(P—OOOS)

APQRI2)= KREA BN KA ABA Ao
o] Z¥z} 0.17£0.01, 0.38%0.15, 0.3020.09, 0.480.15
o5 47F JehA AN FHeke] APQR2E -
4“ QA =Y (P=0.012)(Table 17,18).

3) 23147} 554 ool 4] Shimmer

Ao1edz} 5540 01l A octave 3 shimmes= KREA,
DIEA, KA, A ko] ZF2H055 .35, 021 9.
04, 0222008, 0.14 .06 °Z Ve KFEAZ TS
octave 3 shimmer 7} F-94 A =THP=0.000)
(Table 19,20).

4) AR} 554 o)dellA] Octave

4RleAzt 55A o) doll A Octave 7 35
TrAHO] A3t} (Table 21).

5) 3142} 554 o] 3ol A Energy
4R1eAAL S55A| o) ol A Energy T dHEoll X =
Fo)/de] fiSITt (Table 22).
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.z &

R, BEET 1804y TSI, S A
stod HEERIZ, %%ﬁnjﬂ, PEMER, Rl &
EASE AR U AE KBA, DBBA, K
ZA, ABEACE WPEITE 2 fERch A R
g B ol #e e 545 7RI 9leH, o]
QA FERS] 2T 1R 240 ol vk
thy @9sty itk IHBE UREECR
BN HTeh] Bl #ES hEske A
o) hg F28eh

UHEE S SEaofrel B A4E 93 L
(computerized speech laby & ©]-&3F 7o = 7|
Shr(pich, 71255159 e
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Y pitch range),
Sl (formant frequency), EWHE ZHformant band -
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width), @AM WelE s Aol A7 2
Al 7& 71l &35 Sparameters) & A1 3
o F A

L S B E, “formant frequency 194+
KA ©l, bandwidth 1o A= A A KEEAC] T
™ bandwidth 2 9}

2 A0 )sted o 9 ke
o1 A =

formant frequency 5 A= KFGA ©]
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oAt AT KA 0] F274 e ApolE HE)
WAt} energy meanol A= ABEAT KFEAA &
94 e AelE HERRIEE AL BArstar ik
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LR, ] #iatat A tel A s
o) ekl ALk Az 58 SEA W) 4
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A9l g4 2178 AA R
A o)F = Uitk o) F

3L 55 A IRk 55
oF 4470 o] S
o] 54L& AWETh olFellA 7t #EH Y
A7t Beshe vhE o7t gk 3 B8k
T3 ghgo] o) ¥g) fé AT} S o] Bt
ek R % 1 93}57] wizelth A AR 4
oA 21792 KBEA 84, 9&5‘7}\ 60", KEEA 66
o, ABA 83‘339_§ TAEE o)F KA S 4
A FohA e st AER 3 3 =589
o} 55A] wRke] A A= KA 69, AFGA 53
o, KBEA 559, DA 769 F 190010,
291 32} 5541 o) kﬁw/\ 29, DRBA 79, K
A 119, DA 79 F268S e siivk
ojFllA HA AFH FFA P=0.095E A
E:llﬂail?«i7} H]—rj‘ OL 2= oh;]. /\%o]
o799 S5 3lFEHL AoloA LAY et
7} 11-10mm & 17-22mm Q] YRR
Zheis 120°5 8 Wi Y
o] 7}= 90° Kt} Ak
O1F A FE ARG Tk Floll A 49l
A1 oF 20H = A1 9] 130H: B} A ¥
=
sSAH A 7] o4 A
223 #-0] At
AT EE] F48 vt 0 #9747 A5
o] &l vigk AFelA &4 AAMY 710l
7} 7 dREt) )AL testosteron-estrogen H] 2] =7}
2 % oo gAstE st Agulzrt wisk
a17] jEoletal AR Y Fe] I B
Arha By ek, gk Ao et
got §A AJAdsela wulEE Fe] A
S7F ORI AUl §1Fe] ety &
4 glom” A Al Tl AR A E
S AAPY #9737] 449 ApguEtelA] dEeht

SEES LR

foi

]z =3

L AT 9%, A9 Bk BAPY Z7K5e &
Hapa opge] JURPTINE DAYk I,

A4 Holeie] Baels ¥y A% 2
o7} QleHE Lhroly Qe 53

pich &= &4¢] F5o|2 Al 5571 ﬂl 37
28] 2242 Fpdo)th, picchi= 24, Sk 743
19]

59 2.910] Wl gk A7k Ll v w

W pch & 2R /18 2 24 A 249 43
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3, APQ2 o 54 3 F 1/5-2/5 ] APQ
% APQ3 ol A WY F 2/5-3/5 29 APQ
B, APQA o 54 I F 3/5-4/5 ] APQ
 APQS olF 54 119 FT4/5-5/5 FA-9) APQ Bt
ojtk

12955 APQE A4S 258 AS o
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2L 25% NS vl 12227702) APQZteIT.
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0.13, 03540.10, 053 H.13 22 L‘rEM/H SEA A
2] APQ(eenter)7} #2140 IAl ZUTHP=0.004).
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