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A study on the correlation between Sound Characteristic and
Sasang Constitution by Laryngograph, EGG.

Kim Sun-hyung - Shin Mi-ran - Kim Dal-rae - Kwon Ki-rok
Dep. of Sasang Constitutional Medicine, College of Oriental Medicine, Sangji Univ.

Purpose of this study is to help classifying Sasang Constitution through correlation with Larynx
waveform. This study was done it under the suppose that Sasang Constitution would be correlation with
Larynx waveform. The following result were obtained about correlation between Erectroglottograph

waveform and Sasang Constitution by analysis EGG program.

1. Taeumin was lower than Soyangin in Open Std Deviation, Contact Std Deviation of male/a/(0.5sec)

2. Soeyangin was high compared with the others in Pitch range of maie/a/(2.5 sec)

3. Taeumin was higher than Soeumin in Pitch range, Soeyangin in Pitch Maximum, and the others in
Pitch Std Deviation of female/e/(0.5 sec)

4. Taeumin was higher than Soeumin in Contact Maximum and lower than Soeumin in Contact
Maximum of female/a/(2.5 sec)

5. There was no significantly difference in male/e/(0.5sec),malefe/(2.5sec), female/a/(0.5sec), female/e/(2.5sec)

6. The percent of correctly classified in Soeoumin and Taeumin was high in CART Algolism. The risk

estimate of Soyangin was relatively high.

The study may be use one of the method to make objective diagnosis in Sasang constitution.
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FEATFARYCMNE Dike 71@0] 24 AFER Ao7t Ae Ao g AFEH2 Ak 4 AAE F=9
Zpolol A AR F) FHANERZR FHAZIWHZR) A7 HRZFTE 4F5tn
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49 AP 9L F= 24 F9 s Qg Fo] AMFAA I AAHY As52 L
T Ae7ke golrnz A '

2. A3y

© A7UIAE S VAL FIAAQSCCIS SIS ASI ) ALe 2R oG

@ AAYZ CSL(Cmputerized Speech Lab)¥ Laryngograph, Micrphone-S AFE-8ld A1 1} *étﬂﬁ%%h"c} g =
A9

@ EEG processing option©. 2 =3l n13 8 EAMgcl

@ 24 458 A Hdtd g2EE {A4S Aued

3. A3

HUNES HATE EGG Waveforme] $4234s} A22bel 4u4E ol 2ok

1. GAHa052)0 M B8} £%2e] Open Std Deviation, Contact Std Deviationo] T F& 2R
Wbt .

2. FAHa/252)00HE 289 BSURT 249 Picch range7} T & Ao 2 e

3. ARHe/052)ANME A2&ABT B2 Picch ranger} O £ RO, 2UART 8L 9 Pich
Maximumo] T ¥& Ao2, 42< 24K} 229 Pich Std Deviation®] T ¥ RO Z gy
o} :

4. 4=/ 52)0NME ALURT SN Contact Maximumo] O £& Ao, HSART 425209
Open mean, Open Mininum7} o & o2 Yehygc

5. FAHe/0.52), 'FAHe2.5%), AAHal0.5%), AR e/252)AM e A A Fogt zo)7} YERGA] &
sk
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52 daez sy

gogtol A A4S B A9 FuAE Yohle
Ae BAGDA s ol WAANRH §
£5o] . wye) AHHog Bojie AL
T8-S sk o8 7|de x3te Ip, 3P
(&, ¥, 4@, 22n & 53 2e 718
ojt}'?. MEEINS 4L VEE A JB F
o 3R, The Larynx)oll £t} 2L 759
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o] Aotz Bted'”, ojAL sy oz A
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MNEL of¢ F4Holety ABHY A5 E A3}
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AE FAY a2z, AHEY S Bl ABHo2
715, AN, B8 Zo] 75t driMe &
dell AAHAQ J¢E F= 24 F9 sl A
o] AFo] AMIAA kel APz g d89
F UAE7HE Yolunat o)lF BAElA fo% 2
HE LA olo] Bm3l= ujolt}.

. ARB %

1. FRHR
AR Feldistel] A FA G4 A AA

803 AW R& Fydel 2R 424
3 o)A 4l 40388 dAez ot o]
7 S4H7E B88tA AU, AEEA st
ge AL AN AYgsiyeng, 4 S o
g AAY =22 £ M2 9AFA get

Lo E AHEIE JA 74%, A4 26%0°]
o, Y EX= 29 24%, 259 44%, HS
Q 32%°lth. EA S4 X-SAKTable 1), 94 &
A4 Hg&A4(Table 2y TH33 2ok

Table 1. Recoding male number about each sound clas-
sified by constitution

fel fal lel fal Row
0.9scc | 0.9sec | 2.9sec | 2.5sec | Total

number 33 31 32 26 122

male number

Socumin
percent | 27.0% | 254 | 262 | 21.3 | 442
number 24 20 24 20 88
Tocumin
percent 273 227 273 22.7 319
number 16 25 16 9 66
Soyangin

percent 24.2 379 24.2 13.6 239
Column (number) 73 76 72 55 276
Total(%) 26.4 275 26.1 19.9 | 100.0

* number of socumin /c/ number of socumin toral sound

Table 2. Recoding female number about each sound clas-
sified by constitution

female | number Jel fal Jel fal Row
0.5sec | 0.5scc | 2.9sec | 2.9sec | Total
number 10 10 10 9 39
Socumin
percent | 25.6% | 256 | 25.6 23.1 41.1
number 8 8 8 8 32
Tocumin
percent 25.0 25.0 25.0 25.0 33.7
number 6 6 6 6 24
Soyangin
percent | 25.0 | 250 | 250 | 250 | 25.3

Column(number) 24 24 24 23 95
Total(%) 25.3 25.3 253 24.2 100.0

* number of socumin /¢/ number of socumin toral sound
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4300B(KAY, USA)E, Laryngograph Laryngograph Mo-
del 6094(KAY, USA)S, MICROPHONE-& EMC-909A
(JAPAN)E AHE3¥T). 4 program© 2+ Electro-
glottograph Model 4338 (KAY, USA)E AM3tddt.

2) &3 9y

(1) HBZAL

drodAEY AAENE A3 1AH o2 e A}
AANARFAAANQSCCIHE F3td MARME A
YA, 2xtH o 2 AMFSHEZ) W ALE
AFEF3

@) =Alll ALBEl 82

SAARY Awstel HAsE HHM RAESE F
FTUES l/} WS AYsto] B 05%, 25%
ofe o} o] =33} ch(Table 3)

Table 3. Used sound

Recording Data
1 record (0.9sec) stop
2 record a(0.5seC) stop
3 record o(2.9sec) stop
4 record a(2.5sec) stop

@) M=

[=N = N =]

AP A FolE S22 VY YolREE
AEAZ F BAY S AALYN AR &
A} o]u) CSL(Computerized Speech Lab)@ Laryngo-
graph, MicrophoneS A}&-3to] AAdigtm b ¢l
A =&35ATh Laryngograph®] PlaeE 3HAIAEE
2ol B2 Y% ZolAd €A WA ST

4) 2M=A 2 24 Program

12} 22} AP AZF A7 YA e GAdH o
Ag daoez EAslgY. LS Sampling rate
10kH, EGG Set Picch Exraction Range minimum
S0KHz, Set input Sampling Rate S0KHzE 8 ZA
22 #%1, Program© 2 Electroglortograph* Mo-

* ol8 EGG2} 3%

del 4338(KAY, USA)S AHE-3}th

(5) BAg=

Laryngographdl] =S¢ ARE EGG processing
option®. 2 EGG waveform JojA ofl #EBESS B
LTS

Pitch Mean**, Pitch Range, Pitch Minimum, Pitch
Maximum, Pitch Std Deviation, Pitch Jitter***, Contact
mean, Contact Range, Contact Minimum, Contact Maxi-
mum, Contact Std Deviation, Open mean, Open range,
Open Mininum, Open Maximum, Open Std Deviation
& A d & AR

6) £H7|7 % 24 programel 5%

1) Laryngograph .

EGGY 92l BAE B3 s=2c AR ¥
vlEste] WAk M7l AYS FHse dEE,
AAIE ¥F fRd RHAN F HAFE Fike
A71AE FAste Folck Adizt S dHele
Sl Alololl AAA HES k= 717 Ao A
77 z2A gon AHr|AFe] AR Hdrt
23 Y& S B3l AFE7E 224 Hol A7)
Ago] zolz|A s Yol EGG 3 F3
He AZATEE Adle] A ZH(tssue cross-sectii-
onal area);?} Haxg Aol Zolel AE(tissue path
lengthyE FAlo) B34 vepdnt. ol2id Y=z
AFEFY 7% 2 FFEEY Add 3 Hyrie
AM AHE3t3 Qlt}.  Laryngographe ©j2igh el
g o]gdld ulg 7|AE2A 4ue A5 s
Laryngograph Waveform 2.2 UeRY 204 o)RE
oA EGGAlA B39} BAEH EGG Waveform
(Fig.1y& HoFr}

** Pich : 349 FWolF Yehiic sl Faee, Ade 4
o] £4 & Atz A ANE A e F
Sdz Ay A A2 Yoy a2 FAYY
e} gack 3 dule] A% Y/ oM vdee T
71, & &71%o|d 1 7|8 F= W deiMz tasl
w2, 7HQlvict ok 538 vehliA € 1ejeg 7]
2z BdY 84F $AEE AP SA4AREAN
8% 4 A €.

*¢ Jiceer : |23k WA YANEY F71A lolM ] i}
olo|ct. A Aefol) olX Az HEo| HAVH L jicter
233} dyo] o}
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Fig. 3 EGG Waveform+

. 1.Closed Phuse “AC
- | 2. Clesing Phase = AB
= 7 N 3 _ | 3.Opening Phase = BC
i s N N o N 4. OpenPhase=CD
; | 5.Opening + Open = BT
| &.Cyde=aD

oA

2) EGG processing option

4 ProgramQl EGG processing optione AA| A]
ZHreal-time) ©. 2 EGG %3 L EAst1 HoFrh
EGG 5= Al#E EGGF laryngograph 25-H &
g3t} osLe] YAE AT E AMSIAA o] 2
WL DC floard} M50 wo|2E dag=ax] o}
31 broadband noiseE A A= E9F EGGAIZE R
FAZth 1 g Az e BYA 3 FAYE quotient
o] AA| AlZHreal-time) ¥4 0.2 FEH 7|AFIHF
9} 34 FAd time-varying contourZ2A HajZch
AHEAE BERFE 6711 quotient 3 AT 4 2
o FAFA B 5 AEEHAY 32 H3H A
g8 &7 422 5 Ut o] AZEY Y& EGG
32 SA4Y7HE AT Ad HF e £47%
biofeedback & $]3 A}&-HTH.

3. KEEtERIE
1) ANOVA (Analysis of Variance) 23 TE 53l49

F2¢ F A2 EHol U2} BB 4R #
913t ol7} YeAE AAIP".

* 1. closed phase(3ZH| 7)) : J&°] 233%e 71zt &3

ol Sjaix Azt ez oAt

2. opening phase(dE7NT 7)) : AEo] 7k 71t A 5
7Fke AEsieel os Azt #¢-2 gdg

3. open phase : A&-0] FAUE ARt

4. closing phase(AJFH A7) : &0 B87e 7I7E §Flo]
H43] Yoy FAujrt FEI

8le] 21§ cycleS closed phase, closing phase, opening phase,

open phase, opening + open phase, cycle °|Z A 67}A2 U+

o] 1:6 o 3F3h= contact quotient(CQ), open quotient(OQ)

£ parameterZ &t}

2) Answer Tree Progrm®& CART Algolithm 0[&
st 24

AL A U (decision tree)= JAMEAFTEE U
FTZ22 SR8t /¢ 458 33 4
Wyolt. o] WHE BF Exe 9 Fo] fHo| YF
Tz % FEFH A FEEH7] wEd,
A7 2 #3E 4A olslste A3E + A
t© AHE 71 Utk CARTE L EFL AHES
U] & gaeglFeln, AYAGXGini Inde)E &
F71E28 FYHe o NCHEFIT

o714 AREEH CART Algrorithme DepthE 5,
Parents 3, Child 22 X A3}

. # R
1. AlE2omM 2t

558 S48 AU e SN 4
X %]o] Q1= CSL¥} Laryngograph 2 captured}a] 4]
program©. 2 Electroglottograph Model 6094 (KAY,
USAYS ARESIATE SAEAE AEd o 23E
A o33 Zoh(Fig. 2)

Fig 2. The simulaton of EGG Waveform +/a/(2.5sec)
capured by CSL, Laryngograph in Soyangin

- Co ViSioms: A0.EBw NV M)
{ C 8 T
= 1 3 ey
it ; K [N
LA AN ] > Il
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S S B A _
i3 .. -
=
s &
3
Puration 3. 88 (wea? Jve Tiwe (o) 15
§i55 G - sAeecl 1aF ¢ 178 sec 50.79x 158.73 He >
- T AN G s e
{ ]
:
P M o |
i 2t i
x
i
% o !
Buratien 5.08 (ses) LRl Yima Tawed U9

2. Larynx Waveform® EGG EA1Zioj Of
o ANOVA BAx{2|Zat

1) HXl/e/(0.5sec)

Az Fogt zpo)7F YehdA] e43tth(Table 4)
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Table 4. Oneway ANOVA result of the /e/(0.5sec) EGG
Waveform in male for Sasang Constitution.

[Mean(S.D)]

Socumin Taeumin Soyangin EoP

yangt value| value
Pitch Mean 130.36(17.91) | 128.4%(23.39) 121.80(18.18)| 1.00 [0.3707
Pitch Range 749 3.83)| 7.08 3:53)] 9.75 (7.89) 1.57 [0.2137
Picch Minimum | 126.07(16.68) | 124.52(22.65) [115.72(15.89)] 1.72 |0.1855
Pitch Maximum | 133.57(18.78) | 131.60(23.66) |125.47(19.31)| 0.83 [0.4368
Pitch Std Deviation | 1.87 (093)| 1.82 (0.84){ 2.55 (2.35); 1.70(0.1892
Pitch Jireer 046 (0.11)} 048 (0.12)( 048 (0.11)]0.32[0.7248

Contact mean (1:6) | 44.52 (436)] 44.89 (2.39)] 45.92 (3.25)[ 0.83 [0.4387

Contact Range 5.24 (1.88)| 4.21 (L70)| 5.19 (3.34)| 1.67[0.1953
Contact Minimum | 41.78 (4.04){ 42.62 (2.75)| 43.59 (4.28)] 1.31 (0.2755
Contace Maximum | 47.02 (4.59)] 46.83 (2.40)| 48.12 (3.48)] 0.64 (0.5290
Contact Std Deviation]  1.27 (0.53)] 095 (0.30)] 1.33 (0.97)] 2.50|0.089

Open mean (4:6) | 55.45 (4.36)] 55.08 (2.39)| 54.05 (3.25) 0.83 04384
Open range 5.21 (187 6.00 (9.03)] 5.15 (3.39)0.17 [0.8434
Open Mininum | 5295 (4.55)] 53.10 (2.43)| 51.86 (3.48) 0.60 |0.5481
Open Maximum | 5817 (4.04)| 57.16 (294)| 57.01 (4.19) 0.73 j0.4815
Open Std Deviation | 1.27 (0.53)| 095 (0.30)] 1.33 (0.97)) 2.50 {0.0891

2) "Xl/a/(0.5sec)

&89, B3, A% MAd mWE Open Sud
Deviation®} Contact Std Deviation® YU EAHEAZ
Az AdFQ] wimolA ejg<lel wia A%
o ge oz 4= ALY KAP Aol
VESEC(Table 5)

Table 5. Oneway ANOVA resutt of the /a/(0.5sec) EGG
Waveform in male for Sasang Constitution.

[Mean(S.D))

Soeumin | Taeumi Sopangin | | |Poval

acumin yang vahee| ¥ ue

Picch Mean  [127.99(19.65){129.06(24.58){123.08(20.74)| 0.53 | 0.5872
Pitch Range 174402640}  7.05 (4.64)] 15.04(14.03)| 1.90[0.1564
Pirch Minimum  |118.75(15.12)]125.16(22.87)(113.02(23.06)| 2.02 | 0.1392
Picch Maximum  |132.88(22.03)132.22(26.10){126.06(21.24){ 0.33 | 0.7148
Pitch S¢d Deviation. | 3.22 (3.39) 1.71 (093) 341 (257 264100776
Pitch Jicter 052 (0.27) 046 (0.13) 0.56 (0.29) 0.82 | 0.4404

Contace mean(1:6) | 44.01 (4.02)| 45.45 (3.92)) 45.41 (6.07)] 0.81 | 0.4487
Contact Range 599 (3.82) 4.89 (2.95) 7.79 (5.33)] 2.78|0.0686
Contact Minimum | 40.92 (5.23)] 42.72 (4.31)f 39.43 (449) 264|0.0777
Conract Maximum | 4691 (3.93)| 47.62 (4.07)] 47.23 (4.54)(0.17 | 0.8370
Contact Std Deviation| 1.38 (0.76)] 1.10 (0.52 179 (1.05)|4.02 /0.0220*

Open mean(4:6) | 95.72 (4.17)] 94.52 (3.92)( 55.76 (3.60)0.71 ] 0.4948
Open range 7.18 (7.74) 4.89 (295) 7.79 (5.33)] 1.40]0.2531
Open Mininum 53.12 (3.90)| 52.35 (4.07)] 5275 (4.54)0.20 | 0.8124
Open Maximum | 58.85 (5.46)] 57.25 (4.31)] 60.55 (4.50)1 2.55 | 0.0843
Open Sd Deviation | 1.38 (0.76)]  1.10 (0.52)] 1.79 (1.09)( 4.02 0.0220*
*:P < 005

3) YXxl/e/(2.5sec)
# A 7he] fol@ =to)7} vEhYR] 243kth(Table 6)

Table 6. Oneway ANOVA result of the /ef(2.5sec) EGG
Waveform in male for Sasang Constitution. [Me-
an(S.D))

Socumin Tacumin Soyangin valee| value

Pitch Mean 129.24(19.47){128.77(24.17){125.01(22.36)] 0.21 | 0.8064
Pitch Range 731 (3.85) 832 (3.96) 15.2425.86){ 2.25 | 0.1125
Pitch Minimum  |124.78(18.32)]124.14(23.33){119.4%(21.73)| 0.36 | 0.6942
Pitch Maximum  [132.10(21.08)/132.46(24.17)|128.57(23.41)| 0.16 | 0.8470
Pitch Std Deviadion. | 149 (0.63) 184 (0.86) 1.90 (1.49)} 146]0.2377
Pitch Jircer 0.46 (0.09) 047 (0.10) 0.51 (0.17)0.930.3982
Contact mean(1:6) | 44.88 (494)| 45.64 (2.73)] 46.44 (3.45)( 0.83 [ 04382
Contact Range 5.3 (194)  5.06 (191) 5.59 (2.22){0.39 | 0.6785
Contace Minimum | 42.29 (5.34)} 42.98 (2.79)| 43.27 (3.38){ 0.34 1 0.7106
Concace Maximum | 47.42 (4.82)| 48.04 (2.80)| 48.87 (3.86)| 0.69 | 0.5047
Contact Std Deviation] 1.09 (045) 1.06 (037) 1.20 (0.52){0.53 0.5882

Open mea (4:6) | 55.09 (4.94)] 5433 (2.73)f 53.54 (345)| 0.83 04387

Open nange 5.13 (195)] 665 (8.15) 8.55(11.88)( 1.16{0.3178
Open Mininum ) 52.56 (4.82)) 51.97 (2.77)) 50.52 (3.56)) 1401 0.2512
Open Maximum | 57.69 (5.34)| 56.77 (3.18)] 5639 (3.04)}0.590.5555

Open Std Deviation | 109 (0.45) 1.06 (0.37) 1.20 (0.52); 0.53 {0.5882

4) YX}/a/(2.5%)

489, B8, A%e] A|Fo W& Picch range
& YRPNEHY Z3h AAA @l £
Q9] Pitch range7t 2293 geolnd o 2
Aoz Ragel AW oI Aol btk
(Table 7)

Table 7. Oneway ANOVA result of the /a/(2.5sec) EGG
Waveform in male for Sasang Constitution. [Me-

an(S.D))
4 . [ F | P
Soeumin | Taeumin | Soyangin |y ot e
Pitch Mean  |121.15(11.88)|127.58(25.19)[126.91(24.12)] 0.68 | 0.5094
Picch Range | 743 (3.74) 689 (280) 2241 (397 345 [0.0389¢

Pitch Minimum  {117.10(11.39)]123.96(24.70)]121 4024 44)| 0.72 | 0.4507
Pitch Maximum  {124.54(12.23)|130.3%(25.31)|126.92(23.81){ 049 | 0.6145
Pitch Sed Deviadon. | 1.47 (0.54) 1.54 (0.61) 2.27 (1.81) 2.86 | 0.0663
Pitch Jiteer 046 (0.07) 046 (0.09)] 0.46 (0.10) 0.00| 0.9916
Contact mean (1:6) | 45.06 (4.49)] 46.25 (2.78)] 46.13 (3.39)| 0.63 [ 0.5327
Contact Range 5.75 (3.03) 5.10 (202) 7.15 (2.64)[ 1.86] 0.1651
Contact Minimum | 41.86 (5.12)] 43.55 (3.14)[ 42.39 (281)| 0.92 | 0.4029
Contact Maximum | 47.62 (4.22)} 48.38 (2.92)| 48.83 (4.38)| 041 | 0.6607
Contact Sed Deviationy  1.16 (049) 1.07 (047) 1.54 (0.82)] 231 0.1090
Open mean (4:6) | 5491 (449)| 3.72 (2.78)] 5385 (3.38)0.63 | 0.5323
5.76 (3.03) 498 (2.10)4 6.77 (2.98)] 1.38 | 0.2584

Open range
Open Mininum | 5235 (4.22)f 5145 (2.7} 50.81 (4.18)| 0.68 | 0.5098
Open Maximum | 58.11 (5.12)] 5643 (3.14)| 57.59 (2.82){0.92| 0.4034

Open Std Deviation | 116 (0.49)] 1.07 (0.47) 1.54 (0.82)] 2.31] 0.10%0
* 1 P<0.05
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5) 0{Xl/e/(0.5sec)
289, BS9, 24U AFo @& Pich ran-
geS YARAEANF Ay JdHQA vlmAAN A

S8} BHLA9 Pich rangeo] T w8 Ho=F
A5 {93 atolzp YebRT}. Picch Maxi-

mumol| A& i HQ] Hlmo A 2FAR T BSQ
ol o xe Aoz gagel F9HA Aolsk
Ebytt}. Picch Std Deviationdl A& At Z Q) v] o)
A AL, ARt} B899 Picch Std Deviation
ol o & HAoZ BAs o] Fo% xtol7} ety
t}.(Table 8)

Table 8. Oneway ANOVA result of the /ef(0.5sec) EGG
Waveform in female for Sasang Constitution.
(Mean(S.D)]

F- P-

Socumi Tocumni Soyani
" oeumin YA Watue| Value

Pitch Mean 230.75(6.87)|236.23(14.94)[221.05(13.27) 2.91 | 0.0765
Pitch Range 10.81(4.32)] 17.04 (6.29% 12.93 (3.15)] 3.69|0.0422¢*
Pitch Minimum  (229.43(7.32){226.92(15.61)213.2%11.79)f 2.72 { 0.0885
Pitch Maximum  {236.24(6.59)|1243.96(15.054226.22(13.73) 3.87 | 0.0369*
Pitch Std Deviation. | 2.95(0.30) 4.52 (1.40)] 3.25 (0.71), 7.09 | 0.0044
Pitch Jitter 0.7%0.10)( 0.81 (0.15)| 0.72 (0.16) 0.63 [ 0.5383
Contact mean (1:6) [42.63 (4.52)]45.41 (3.27)| 44.54 (2.44)] 1.32| 0.2882
Contact Range 651 (2.80) 6.67 (190)( 6.94 (1.7670.06( 0.9363
Contact Minimum {39.27 (4.67){41.85 (4.06){ 41.13 (2.99)0.94 | 0.4059
Contact Maximum [45.78 (4.97)48.53 (3.22)| 48.08 (2.58)| 1.23| 0.3099
Contact Std Deviation] 1.48 (0.59) 1.52 (0.34)] 1.52 (0.33)]0.02| 0.9738
Open mean (4:6) [57.34 (4.52)54.96 (3.27)] 95.43 (2.44)] 1.32} 0.2882
Open range 6.51 (2.80) 6.67 (191) 694 (1.7640.06| 0.9370
Open Mininum  {54.20 (4.97)) 51.45 (3.22)] 51.91 (2.98) 1.23| 0.3116
Open Maximum  [60.71 (4.67)[ 58.13 (4.06){ 58.85 (3.00)0.93 0.4073
Open Std Deviation | 1.48 (0.59)] 1.52 (0.34)| 1.52 (0.330.02 0.9738

* 1 P<0.05
** 1 P<0.01

6) oXYa/(0.5sec)
A §93Q zol7} UehtA] $tTh(Table 9)

Table 9. Oneway ANOVA result of the /af(0.5sec) EGG
Waveform in female for Sasang Constitution.

[Mean(S.D)]
Soeumi Taewmin | somnein | | P
yangin Value| Value
Pich Mean  [224.39 (7.52)[226.00(14.54)[216.1712.31)} 1.41 | 0.2654
Pitch Range 1485 (3.90) 13.97 (4.28)] 10.98 (3.14)[ 1.93 | 0.1698

Pitch Minimum {21679 (9.15){217.40(12.54){210.30(11.46)| 0.86 | 0.4352
Pitch Maximum  [231.64 (6.66){231.37(15.27){221.28(13.59)( 1.67 | 0.2110
Pitch Sed Deviation. | 3.49 (0.90) 3.67 (1.21) 3.18 (1.06)]0.37 | 0.68%
Piech Jicter 0.85 (0.12)] 083 (0.16)] 0.73 (0.16)| 1.17| 0.3275
Contact mean (1:6) | 42.02 (4.31) 45.27 (2.20)( 42.67 (2.99){ 2.12 | 0.1446
Contact Range 683 (3.05) 699 (2.15) 7.23 (2.58) 0.04 0.9592
Contact Miimum | 38.69 (4.33)| 41.41 (2.70)] 38.90 (4.28)( 1.25 { 0.3060
Contact Maximum | 45.52 (4.80)] 48.40 (2.63)] 46.14 (2.47)] .41 0.2641
Contact Std Deviation| 1.49 (0.54) 156 (0.45) 171 (0.69)] 0.29 | 0.7443

Open mean (4:6) | 57.95 (4.31)] 54.70 (2.20)] 57.31 (2.99)| 2.12 | 0.1446
Open range 6.83 (3.05)] 6.99 (2.15) 7.23 (2.58){0.04 | 0.9589
Open Mininum 54.45 (4.80)) 51.57 (2.63)] 53.85 (2.47)} 1.42 [ 0.2633
Open Maximum | 61.28 (4.33)] 58.57 (2.70)| 61.08 (4.29)( 1.25 { 0.3059
Open Scd Deviation | 1.49 (0.54)] 1.56 (045)] 1.71 (0.69)| 0.29 | 0.7443

7) O{Xl/e/(2.5sec)
AR felH
t}(Table 10)

Aol7k UEnIA @ik

Table 10. Oneway ANOVA result of the /e/(2.5sec) EGG
Waveform in female for Sasang Constitution.
[Mean(S.D)]

Socumin Tacumin Soyangin Velue | Value

Pich Mean (22573 (9.42[225.47(16.89)[224.34(12.12)] 0.02 {09779
Pich Range | 14.20 (3.85)] 14.00 (3.63) 1095 (206} 192 10.1714
Picch Minimum  [218.75(10.04)219.55(15.99)219.53(12.18)| 0.01 |0.9889
Pitch Maximum  (232.95(10.19)(233.55(16.59}230.48¢12.92)' 0.10 {09048
Pitch Std Deviarion. | 3.23 (0.63)] 3.10 (0.59) 270 (053] 1.52 [0.2412
Pitch Jicter 0.71 ©.11) 091 (0.16) 081 (0.26) 284 [0.0807
Contact mean (1:6) | 42.19 (4.57)] 44.88 (295} 44.79 (2661 1.51 |0.2426
Contact Range | 7.69 (255 947 (217) 7.69 (2.29) 149 [0.2471
Contact Minimum | 38.23 @497 39.79 (3.11)] 4085 (3.1 0.85 |0.4411
Contact Maximum | 45.93 (4,14} 49.26 (2.74)] 48.54 (2.07) 252 [0.1040
Contact Std Deviation| 1.56 (058} 178 (036) 1.56 (©.29% 061 {0.5480
Open mean (4:6) | 57.80 (4.56)] $5.09 (295} 55.16 (265] 1.54 |0.2371
Open range 769 (255) 946 (2.17)) 769 (2.29) 147 [0.2505
Open Mininum | 54.05 (4.14) 50.72 (.74 51.44 (2.07) 252 |0.1041
Open Mazimum | 61.75 (497} 60.18 (311} 59.13 (3.11Y 085 04411
Open Std Deviarion | 1.56 (0.58) 178 (0.36] 1.56 (©.29% 061 |0.5480

8) {Xl/a/(2.5sec)

4229, #e9, 2% A Ao 2 Contact Maxi-
mum$ YUEHEAG A A vlmdlM &
SURG "SQe]l ¥ ¥ Aoz EAsHo] 43
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29l fel@ Aols} veksic

Open mean, Open Mininum©] At]2Ql H] el A
geclnc £8clel o e A0Z ¥4 A
A {9 &}o]7t vrElstth(Table 11)

Table 11. Oneway ANOVA resutt of the /a/(2.5sec) EGG
Waveform in female for Sasang Constitution.

2) YXl/a/(0.5sec)

2§ 016, ABHY 84212 Bty 2zt AAF
¥ o AguEde A9%e 9032%, HS2UL 85.00%
aE)n AL 76.00%S B FYTh(Table 13)

Table 13. CART Algolithm result of the /a/(0.5sec) EGG
waveform in male for Sasang Constitution

[Mean(S.D)}
Actual Category
) 4 RS
Soeumin Tacumin | Soyangin Vale| Value Socumin Taeumin Soyangin Total
Picch Mean  [220.84 (8.47)(218.91(17.79)222.0(15.38)| 0.09 | 09125 Soeumnin 28 3 6 37
Pich Range | 16.17 (3.88)| 14.81 (2.78) 17.46(10.84) 0.31 | 0.7313
Pitch Minimum  [212.04 (8.26)|211.65(17.34)[210.9(10.69)] 0.01 | 0.9878 Tacumin 2 17 0 19
Pitch Maximum  [228.21 (9.99){226.47(17.64)[228.45(18.14){ 0.03 | 0.9623 ,
Pirch Std Deviation | 343 (078} 290 044) 391 (200} 1.33| 02845 Soyangin ! 0 19 20
Picch Jicter 083 (0.1 078 (0.10) 0.81 (0.14)| 0.35 | 0.7026 Total 31 20 2 76
Contact mea (1:6) | 44.59 (9.56) 45.55 (2.38)] 43.70 (3.32)| 0.14 | 0.8666
Contact Range | 7.88 (2.10) 8.52 (2.23) 7.76 (2.59)| 0.24| 0.7868 Risk Estimate 0.16
Contact Minimum | 37.37 (3.93)] 41.16 (297 39.73 (3.79)] 241 0.1146
Contact Maximum | 45.26 (3.25)[ 49.69 (2.01)| 47.50 (3.98){ 4.32|0.0275% IE of Risk Estimatze 0.04

Contact Std Dewiationd 1.70 (0.61)} 1.60 (0.33) 1.63 (0.46)| 0.09 | 0.9084
Open mean (4:6) | 98.72 (3.64)] 54.34 (2.49)f 56.27 (3.32)] 3.99 {0.0348+

Open range 789 (2.11) 852 (222 7.76 (2.60){0.23 | 0.7893
Open Mininum | 54.71 (3.25){ 50.29 (2.01)| 52.49 (3.99)|4.28 | 0.0282%
Open Maximum | 62.61 (3.93)( 58.82 (297)[ 60.25 (3.79)} 242 0.1143

Open Std Deviation | 1.70 (0.61) 1.60 (0.33) 1.63 (0.46) 0.09] 0.9064
* : P<0.05

3. CART £0YSS 0|80 AryHZI2t 1Es
A zit
1) HXl/e/(0.5sec)
22H8 030, 3WHY 69.86%5 BRIt & A2
3 gy e 299 75.76%, HIAL 70.83%
20 AL 56.25%S B YrH(Table 12)

Table 12. CART Algolithm result of the /e/(0.5sec) EGG
waveform in male for Sasang Constitution

Actual Category

Socumin Tacumin Soyangin Total
Socumin 25 6 0 31
Tacumin 8 17 7 32
Soyangin 0 1 9 10
Total 33 24 16 73

Risk Estimate 0.30

SE of Risk Estimatze 0.05

3) Yxl/e/(2.5sec)

2318 0.18, AWHUY 8144% S HYch & A2
Y yoge AYQUS 84.38%, HSUL 91.67%
)3 AYAL 62.50%S H G TH(Table 14)

Table 14. CART Algorithm result of the /e/(2.5sec) EGG
waveform in male for Sasang Constitution.

Actual Category

Socumin Taeumin Soyangin Total
Socumin 27 1 1 29
Tacumin 3 22 5 30
Soyangin 2 1 10 13
Total 32 24 16 72

Risk Estimate 0.18

SE of Risk Estimartze 0.45

4) YXl/a/(2.5sec)

228 0.18, Y 81.82%5 Bt Z} A A
Y AgEyge 429AL 80.77%, HSAU-L 100.00%
a8l AYR0e 4444% 5 B Th(Table 15)
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Table 15. CART Algorithm result of the /a/(2.5sec) EGG
waveform in male for Sasang Constitution

7) 0§Xl/e/(2.5sec)
Qa8 0.17, AWEY 833395 Bt &4 AA
W Ao A9gle 100.00%, BHSAL 87.50%

Actual Ca
o Taregony a2l A%E 5000%E B Th(Table 18)
Socumin Tacumin | Soyangin Total
Secumin | 21 | o | 3 | 24 , )
P— 3 20 7 2 Table 18. CART Algorithm resuit of the /e/(25$¢c)_ EGG
- waveform in female for Sasang Constitution
Soyangin 2 0 4 6
Total 26 20 9 55 Actual Category
Risk Estimate 0.18 Soeumin Tacumin | Soyangin Total
SE of Risk Estimatze 0.05
Soeumin 10 1 1 12
i 2
5) O{Xl/e/(0.5sec) Tacumin 0 ! 4
Q318 021, AWEY 79.17%8 B} 53 & Soyengn | 0 0 ’ >
U HeUH 2R FRY U fAYS Tood | 10 : ° “
Atk 2 A2 PEae 29UAL 10000%, H Risk Estimace ov
_g_oL]_g_ 75.00% _—.T.E]_-’L _);_ookcﬂ% 50.00%% y_ﬁ SE of Risk Estimatze 0.08

t}.(Table 16)

Table 16. CART Algorithm result of the /e/(0.5sec) EGG
waveform in fmale for Sasang Constitution

Actual Caregory

Socumin | Tacumin | Soyangin Total
Socumin 10 2 2 14
Tacumin 0 6 1 7
Soyangin 0 3 3
Total 10 8 6 24
Risk Estimate 0.21
SE of Risk Estimarze 0.08

6) 04xl/a/(0.5sec)

Q18 008, WY 91.67%8 Bk & AA
g FuEye A%9le 100.00%, B39 100.00%
a8} AYAE 66.67%F B th(Table 17)

Table 17. CART Algorithm result of the /a/(0.5sec) EGG
waveform in female for Sasang Constitution

Actual Category
Socumin | Taewnin | Soyangin Total
Socumin 10 0 1 11
Tacumin 8 1 9
Soyangin 0 0 4 4
Total 10 8 6 24
Risk Estimate 0.08
SE of Risk Estimatze 0.06

8) GXxl/a/(2.5sec)

o 2Haf(2.5sec))] E)A] CART AlgorithmS o4
& AAENAYN eAHE 022, AWEY 71826%F
Bad 7+ MY YEyg e AU 77.78%, ©
g0l 8750% 2T AYNE 66.67%S BY
T}(Table 19)

Table 19. CART Aigorithm result of the /e/(2.5sec) EGG
waveform in female for Sasang Constitution

Actual Category

Socumin | Tacumin | Soyangin Total
Socumin 7 0 1 8
Tacumin 1 7 1 9
Soyangin 1 1 4 6
Total 9 8 6 23
Risk Estimate 0.22
SE of Risk Estimatze 0.09

2. 2 HEE 888 XA Zat

AAHA B o AHa0.5se) M 23HE
gggo] 7ht ¥A JElD, FRAME /al05
se)ollA] FEdo] 714 EA JEFStTh(Table 20)
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Table 20. Risk Estimate in CART Algorithm resuit.

. Risk Percent of correctly

Sex Voice Estimate classified(%)

&(0.5s¢¢) 0.30 69.86

a(0.9scc) 0.16 84.21
male

€(2.5sec) 0.18 81.44

a(2.5s¢ec) 0.18 81.82

(0.5sec) 0.21 79.17

a(0.5sec) 0.08 91.67
female

&(2.9sec) 0.17 83.33

a(2.5sec) 0.22 78.26
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