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1. Objectives and Methods

Sasang Constitutional Medicine is the original Korean Medicine. The purpose of this study was to objectify the
diagnosis of Sasang Constitution. 212 Women's sentences were analyzed into 228 factors like Pitch, APQ, Shimmer,
Octave and Energy, etc.

Women's sentences were classified into 3 categories: total group, under 54 years old group and over 55 years
old group.

2. Results

1) In Total group Soyangin's Center feq.(3) was significantly high compared with Taeyangin and Taeumin groups .

Taeumin's Pitch2 was significantly high compared with Soeumin and Taeyangin groups. Taeyangin's Pitch
S.D. was significantly high compared with Soyangin group. Taeyangin's Octave6 was significantly high compared
with Soeumin group. There were no significant differences among constitutional groups in APQ and Shimmer
segment.
On the point of Energy, Taeyangin's G Tot E(1), G# Tot E(1), G dev.(1), G# dev.(1), G Tot E2), G# Tot
EQ), G dev.(4) and G# dev.(4) were significantly high compared with other groups. Soyangin's A#S.D.(2) was
significantly high compared with Taeyangin group. Taeyangin's A#S.D.(3) was significantly high compared
with Taeumin group. Taeyangin's F S.D.(5), F# SD.(5) and Max Average were significantly high compared
with Soeumin group. Taeumin's Peak3 and Peakd were significantly high compared with Taeyangin group.
Taeumin's PeakValuel was significantly high compared with Soeumin group. Taeyangin's PeakValue2 was
significantly high compared with Sceumin group. Taeyangin's PeakValue3 and PeakValueS were significantly
high compared with other groups.

2) In Under 54 years old group, there were no significant differences among constitutional groups in APQ, Shim -
mer and Octave segment. Taeumin's Center freq.(2) was significantly high compared with Taeyangin and So -
yangin groups. Taeumin's Pitch(2) and Pitch(3) were significantly high compared with Taeyangin and Soeu -
min groups. Taeyangin's and Taeumin's Pitch S.D. were significantly high compared with Soyangin group.
Taeyangin's and Soyangin's Octave2 were significantly high compared with Taeumin group.
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On the point of Energy, Taeyangin's and Soyangin's A# S.D.(2) were significantly high compared with
Sceumin group. Taeyangin's and Soyangin's G# dev.(1), G# dev.(2) were significantly high compared with
Taeumin group. Taeyangin's and Taeumin's F# S.D.(3) were significantly high compared with Sceumin
group. Taeyangins and Soyangin's Max Average were significantly high compared with Soeumin group.
Taeumin's Peak3 was significantly high compared with Taeyangin and Soeumin groups. Taeyangin's and
Taeumin's PeakValue2 were significantly high compared with Soeumin group. Taeyangin's and Soeumin's
PeakValue3 were significantly high compared with Taeumin group. Taeyangin's and Soyangin's PeakValues
were significantly high compared with Soeumin group. Taeyangin's and Soyangin's PeakValue9 were
significantly high compared with Taeumin group

3) In Over 55 years old group, there were no significant differences among constitutional groups in Pitch, APQ,
and Peak segment. Soeumin's F Shimmer(1) and F Shimmer(2) were significantly high compared with
Taeyangin and Taeumin groups. Soeumin's G# Shimmer(1) and G# Shimmer(2) were significantly high
compared with Soyangin group. Taeyangin's Octave5 and Octave6 were significantly high compared with
Soeumin group.
On the point of Energy, Soyangin's C S.D., F# S.D.(1), F# S.D.Q2) and G dev.(2) were significantly high
compared with other groups. Soyangin's F# S.D.(3) was significantly high compared with Taeumin and
Soeumin groups. Taeyangin's and Taeumin's G# S.D.(2) and G# S.D.(3) were significantly high compared
with Soyangin group.

3. Conclusions
From above result, there is the possibility of efficient standard guide for constitution diagnosis by analysis of voice
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2. A7y
1) SA7F

@

@

APSA A 22 -4 7] (Phonetic System for
Sasang Constitution)”

plol AR &

Model: ATM75(AUDIO-TECHNICA)
Frequency Response: 60~15,000 Hz

Signal to Noise Ratio: 58 dB, 1 kHz at 1 Pa

(3) Sound Card

Model: Sound Blaster DE5.1 Lite

Signal to Noise Ratio: 91dB

Bit/Sampling Rate: 16bit/48kHz

S 5S3) F-4 program PSSC & ¢4
SFATh PSSCE (7)Voice oned} 7340 8t
I APGA AT Al A B e
program 0. & 3 7| 2HRE YH¢)
A FAY 5AE BAlete Alds wd
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Table 1. General Characteristics of Experimental Participants in Total Female Group(Unit: MeanS.D.)

Constitution Number Age(years) BMI(kg/m?2) Height(cm) Weight(kg)
Taeyangin 2 63.0-17.0 23941 14805.7 52.5 6.4
Soyangin 57 34.0-114 213824 158.6 5.2 534454
Tagumin &0 41.6-165 25413 1583 6.6 62.647.7
Soeurmin 93 3492153 20.1£2.3 159.7 5.6 51.245.7
Sum 212 36.8-15.2 218834 158959 55.047.9
P-value 0.001* 0.000%* 0.022%* 0.000%*
* P<0.05
Table 2. Crosstable for Constitution and Age Distrioution(Unit: person)
Constitution 21~ 30 31~40 41~50 51~54 55~ 60 61~70 71~ 80 81~90 Sum
Taeyangin 1 1 2
Sovangin 2 13 10 2 1 1 1 57
Taeumin 19 16 9 1 6 4 3 2 &0
Soeumin 51 16 9 4 3 7 3 93
Sum 9 45 28 8 10 12 8 2 212
% (46.7%) (21.2%) (13.2%) (3.8%) (4.7%) (5.7%) (3.8%) 0.9%) (100%)
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1) Pitch =/ WEFSTH(Table 3).
Aol oA AHA o)A Pitch™ Center freq.(3),
Pitch2, Pitch S.D.o|A f24d¢] 1t} Center 2) APQ
freq(3) & ATl HFIH G A& 4l o4 FHAA APQE AMIAIAEE
Heroh o4 A =4 depsith. o4 A ZFol7h AU TH(Table 4).
Pirch2 & B0 @ who] AR sl
Ao §-294 A =4 JERTh. Pich SD. 3) Shimmer
= Byl agdddnn #2494 A A9l o34 AA A Shimmer= AR 29

Table 3. Pitch in Total Female Group(Unit: Hz)

Constitution Taeyangin Soyangin Tacumin Soeumin P-value
Center Pitch 117.2£66.3 162.4=42.3 160.4£38.7 151.8=46.0 0.232
Pitch 129.4£50.8 164.3=42.1 166.2£30.5 152.4=45.5 0.103
Center freq(1) 40.4410.5 36.85.6 367 #.8 37.2:5.1 0.720
Center freq.(2) 85.9411.4 90.0 4.4 91854 91.04.1 0.081
Center freq.(3) 204.8+104 213.5z13.0 203.3£20.6 209.1=17.7 0.019*
Center freq.(4) 422.2£10.5 420.3=27.1 416.2£29.7 418.1=30.3 0.893
Center freq.(5) 779254 762.4-23.9 758.1£24.6 763.3224.5 0.423
Center freq.(6) 1459.7=169.9 1482.7£54.8 1493.5£71.9 1488.2161.9 0.747
Center freq.(7) 2531.9=8.8 2640.2191.5 2642.5t113.9 2641.3=112.8 0.560
Pirch2 118.3267.8 164.8143.4 170.5£28.6 150.9248.7 0.016*
Pitch SD. 2374323 2.3:5.5 5.3=13.5 4.6412.2 0.047*
* P<0.05

Table 4. APQ in Total Female Group(Unit: Hz)

Constitution Taeyangin Soyangin Tacumin Soeumin P-value
APQ(center) 0.253=0.011 0.272+0.058 0.262+0.062 0.270=0.066 0.792
APQ2 0.309=0.034 0.292+0.075 0.286+0.068 0.289=0.073 0951
APQ3 0.250-0.182 0.293+0.075 0.287+0.019 0.295-0.094 0.926
APQ4 0.206=0.0051 0.297+0.081 0.280+0.087 0.287=0.096 0.446
A APQL 0.253=0.011 0.272+0.058 0.262+0.062 0.270=0.066 0.792
AA APQ2 1.446-0.043 1.561+0.104 1.552+0.121 1.536-0.109 0.302

Table 5. Shimmer in Total Female Group(Unit: Hz)

Constitution Taeyangin Soyangin Tacumin Soeumin P-value

Shimmer 41.5610.47 42.8323.22 43.07£3.75 43.0014.04 0937
Total Shimmer 0.416-0.0047 0.428+0.032 0431+0.038 0.430=0.040 0937
0k-2k Shimmer 0.413-0.0040 0.427+0.033 0.429+0.038 0.429=0.042 0.942
2k-4k Shimmer 0.467=0.010 0.442+0.049 0.453+0.044 0.448-0.049 0.568
Octave2 Shimmer 0.012=0.0020 0.012+0.0060 0.013=0.0067 0.013+0.0074 0.558
Octave3 Shimrmer 0.126=0.0091 0.126+0.039 0.130+0.044 0.126=0.046 0.942
Octaved Shimmer 0.098-0.0063 0.127+0.026 0.129+0.028 0.130=0.027 0.383
OctaveS Shimrmer 0.109=0.009 0.113+0.028 0.109+0.027 0.112=0.027 0.875

Octave6 Shimmer 0.069=0.0001 0.049+0.018 0.048+0.016 0.047=0.017 0.324
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Z froA lE 2ozt FITH(Table 5).

4) Octave

Aol oA AA oA Octave Octavet ol A
fo0] e,

Ocuave 62 BFALDO] 2ATLHT F
a4 A = e THTable 6).

Table 6. Octave in Total Female Group(Unit: Hz)
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5) Energy

Al A AA A Energy= G(E) Tor E(D),
G(E# Tot KD, G(H AN, G(H# A+
K1), AEP# S.D.(2), G(&) Tot E(2), GE&)# Tot
E@2), AEH# SD.(3), (&) HAFM@), GE#* 4
Z3H4), F@h) S.D.(5), Feh# S.D.(5), Max Average
of fo4dol ATt

Constitution Taeyangin Soyangin Taecumin Soeumin P-value
Octave2 647651.35 +289373.24 386340.23 =260715.11 32702442 £196636.33 340885.89 =266230.05 0.193
Octave3 21049374£193921.15 1282304=644048.10 1230429£510319.62 1154908£646619.95 0.120
Octaved 811180.86£221203.95 664102.94 =280317.17 684950.18 £323025.89 640146.38 =348340.54 0.765
Octave> 473700.25 £174235.53 301125.77 =110852.97 307121.62 £146002.83 284420.88 =142605.52 0.211
Octaveb 125034.92 =25156.69 61182.42=27324.51 63075.28 +40889.67 56559.87 =33041.50 0.035*%

* P<0.05

Table 7. Energy in Total Female Group(Unit: dB)

Constitution Taeyangin Sovangin Taeumin Soeumnin P-value
Total Energy 95136864 6398869 4561033 =24470905 65431243 23690647 59323631 229909086 0.154
Total Energy(2) 14929621 =941016.29 9968836=3061088 10088500 4138361 9240086 =4548816 0.156

Time Domain
Total Sum / Time 2628.77=195.71 2082.30+728.63 2133.33+709.26 1877.09=768.20 0.089
Domain Count

0k-2k Toral Sum 3.63E+09+7.27E+08  1.54E+09=9.59E+08 1.54E+09 29.47E+08 1.56E+09 =1.19E+09 0.058
0k-2k Dev. 1.50E+0912.86E+08 6. 70E+08=447E+08  6.74E+08 A 46E+08  6.95E+08 =5.70E+08 0.155
2k-4k Toral Sum 1.87E+08168664328 80360213 =47549431 80972090 57361644 85210834 67123189 0.098
2k-4k Dev. 87103492 £30205204 36510764 223930693 37763321 28683836 39541021 33401169 0.129
Zero Over Total E 48640868 £1640906 32471235 =12242401 32965772 =11757845 29917904 14993779 0.138
Zero Under Total B 46495996 +4757963 32089798 12262579 32465471 11976267 29405727 =14949449 0.172
Zero Over Peak E 7294873 =654667.04 4919881 1437804 5040368 =2045761 4591015 =2244846 0.163
Zero Under Peak B 7635192=286451.08 5049464 =1655147 5048623 2122127 4649610=2326627 0.154

G TOT E1) 2018950=851232.06  878711.31 449540.85 961405.99 550034.92 790915.03 #A57454.83 0.002*

G# Tot E(1) 1816173-184303.33  937874.03 381126.08 850711.09 #27622.19 805128.40 462752.98 0.005%

G "y 148E+09t4.46E8+08  3.95E+08=2.97E+08  4.33E+08 =L00E+08  3.90E-+08 =3.78E+08 0.001*

G# Hxsh) 1.298+09172574927 4.37E+08=3.28E+08  3.82E+08 2.47E+08  4.19E+08-3.75E+08 0.003*

A# SD.(2) 0.0046=0.0035 0.023=0.018 0.018=0.016 0.017=0.012 0.045%

G Tot E(2) 403790.01 £170246.41 175742.26 289908.17 192281.20 41000698 158183.01 =91490.97 0.002*

G# Tot EQ2) 363234.60 36860.67 187574.81=76225.22 170142.22 185524 44 161025.68 =92550.60 0.005%

A# SD.3) 16524.70=20929.47 6266.63=6472.43 4616.77=5432.23 5359.19=6023.26 0.038*

G H25k) 2.96E+08£89197918 79045356 =59478817 86643844 =79997091 77957499 =75536132 0.001*

G# Hxsh4) 2.57E+08£14514985 87436319 =65674576 76377230 49403000 83755169 =75022400 0.003*

F SD.5) 5760470=467769.40 1747508 =2190825 1877896=1842292 1637267 =1823230 0.029*

F# S.D.(5) 6255310=4002597 2336727 22793032 2526008 =2495062 1863070=2015481 0.034*

Max Average 13703.75 =4733.58 8147.65=4321.25 7721.11=3643.25 6822.94=3748.28 0.023%

* P<0.05
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G(&) Tot E(D), GE# Tor (D), G&) AAY
(1), GE#HAHD, G Tot EQ2), G(E)# Tot
EQ2), G AR, G(H# AR 2> B
APl v AFEETY §94 A =7
LT AED# SD2= 2kl de] B
JAFEEE Fod A=A dEutr. A
(Zh# S.D.3) Bl Gol AP dR Tt
4 A=A HEsTE B@D SD(OS), K3h#
SD(5), Max Average + EBj kel o] ALy
ST 594 Q) %A ks (Table 7).

6) Peak, PeakValue
Aol o A] Aol A 2] Peak, PeakValuet Peak3,

Table 8. Peak, PeakValue in Total Female Group(Unit: dB)

ZXA 2

Peak4, PeakValuel, PeakValue2, PeakValue3, Peak
Valuesol| A f-2]4 AU

Pk, Peakd i B 19 0] g1 R TH
9140 S A hebsheh. PeckValuel S B &
agdel Agagaut £94 WA EA
YERETE PeakValue2 = Bl YFR1IF @Ol 2513
Sk 94 97 27 e, PekValue,
PeakValues = Bl dto] ohE ARt
#9744 A =A s tHTable 8).

2. gel ofd 54M olst
KA 19, DA 544, REgA 458, Dz
A 80 F 1808 tites &tk

Constitution Taeyangin Soyangin Taecumin Soeumin P-value
Peakl 128.7=96.0 195.5£66.6 202.2=49.0 180.67=76.1 0.122
Peak2 308.1+132.2 353.8197.4 349.6=83.9 321.6=111.3 0.186
Peak3 329.2£132.8 453.6-118.3 486.7£118.1 434.6=131.2 0.040%
Peakd 508.9£126.9 640.1=176.8 661.1£128.9 590.8=180.9 0.045%
Peak5 600.8£253.8 796.9=205.0 806.6£152.0 736.7=210.9 0.062

PeakValuel 7152886+6277597 6165672=4043321 7223188%3511774 5350886-3837962 0.033*

PeakValue2 8182402 3293829 3322019=1939555 3984040 £2216660 3228011 =2462768 0.006*

PeakValue3 6557093 £3992589 2445490 =1658089 2496108 £1323343 2573725 21816039 0.009*

PeakValued 3562230+474642.85 1411609=862693.90 1471434£892433.79 1670277 =1716625 0.102

PeakValue5 2658483 £1568678 978142.48 =728125.69 1037005+£867687.37 946733.94 =658821.17 0.017*

* P<0.05

Table 9. Pitch in Under 54 Years Old Female Group(Unit: Hz)
Constitution Taeyangin Soyangin Tacumin Soeumin P-value
Center Pitch 70.3 162.6=43.4 161.7+40.5 153.4=47.5 0.138
Pitch 93.5 164.5=43.2 167.9£32.2 154.3=474 0.117
Center freq(1) 479 36.95.7 37045 37.45.0 0.191
Center freq.(2) 779 89.7 423 91.515.3 90.7 3.9 0.008*
Center freq.(3) 2122 215.1=114 209.3£16.4 212.7=14.0 0.246
Center freq.(4) 429.7 421.7=27.0 423.0+23.8 423.5226.1 0.975
Center freq.(5) 783.0 763.7=22.8 757.3t25.1 763.6=25.3 0.395
Center freq.(6) 1579.83 1483.42456.19 1509.43=66.51 1491.92462.17 0.096
Center freq.(7) 2538.09 2642.22+93 .43 2648.75£121.49 2642.86+116.7 0.800
Pitch(2) 70.31 165.02=44.51 172.89+30.01 154.22=49.10 0.021*
Pitch(3) 70.31 164.40=44.28 169.48+33.17 154.16=48.96 0.046*
Pitch S.D. 46.39 2.3545.69 5.78=14.02 3.48+10.15 0.000*

* P<0.05
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1) Pitch

9] oA 5441 o] 3ol A Pitchi= Center freq.(2),
Pitch(2), Pitch(3), Pitch S.D. o] f-2]4o] Ut
t}. Center freq.(2) &= 2ol o] gekel gy}
seplgenG #9494 BA ek
Pitch(2), Pitch(3) & Bl dol Bl g3t
Aedde weh fo4 QA=A ek
Pitch 8.D. &= B IR @ Bl &l o] Agkel
QeuT 594 97 274 e (Table 9)

2) APQ
4 97 sl olstell A APQ= AMIAI A

Table 10. APQ in Under 54 Years Old Female Group(Unit: dB)
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HE §-94 9= zhol7F {1 tH(Table 10).

3) Shimmer
el oA 544 o)}l A] Shimmer= AMIA]
AWE 94 Q= Zolr} §l3iTh (Table 11).

4) Octave

4391 &34 544 ©]3}el| A Octave = Octave2 ol 4]
Fe4e] AATt.

Octave2 = BRI G Aokl wdol Ba<l
ARk o4 UA E=A ERS T (Table 12).

Constitution Taeyangin Soyangin Tacumin Soeumin P-value
APXcenter) 0.245 0.274+0.058 0.268=0.067 0.278=0.066 0.828
APQ2 0.334 0.293+0.076 0.291-0.073 0.295=0.076 0.944

APQ3 0.379 0.29710.085 0.287=0.96 0.304=0.094 0.626

APQ4 0.209 0.29910.080 0.294=0.092 0.300=0.097 0.778

AA APQI 0.245 0.274+0.058 0.268-0.067 0.278=0.066 0.828

AA APQ2 1416 1.565+0.105 1.547-0.124 1.540-0.110 0.39

Table 11. Shimmer in Under 54 Years Old Female Group(Unit: dB)

Constitution Taeyangin Soyangin Tacumin Soeumin P-value
Shimmer 41.89 42.71=3.13 43.18+3.25 42.50=3.91 0.771

Total Shimmer 0419 0.427+0.031 0.432+0.032 0.425+0.039 0.771

0k-2k Shimmer 0416 0.426£0.032 0.431£0.033 0.423£0.041 0.744

2k-4k Shimmer 0460 0.441£0.049 0.449£0.048 0.448£0.050 0.828

Octave2 Shimmer 0.010 0.012=0.0061 0.012=0.0067 0.013+0.070 0.884
Octave3 Shimmer 0.133 0.125+0.040 0.133£0.048 0.120+0.044 0.509
Octaved Shimmer 0.102 0.127£0.026 0.13140.022 0.13010.027 0.599
Octave5 Shimmer 0.103 0.113£0.027 0.107+0.028 0.113+0.027 0.658
Octave6 Shimmer 0.069 0.048+0.017 0.047£0.017 0.047£0.018 0.656
* P<0.05
Table 12. Octave in Under 54 Years Old Female Group(Unit: dB)

Constitution Taeyangin Soyangin Taeumin Soeurnin P-value
Octave2 852269.13 386784.89 266842.28  271841.41 2151019.18  312299.91 255554.06 0.013%*
Octave3 1967814 1270293 £656732.67 1190748 £557469.67 1090581 =625157.10 0.222
Octaved 654766.05 664088.39 286992.52  665810.54 324991.21  635644.34 1361476382 0951
Octaved 350497.13 298839.18 -106457.11  295436.20 2155619.45  286229.96 -149599.28 0.926
Octaveb 10724645 59867.28 =24038.95 60197.30=45346.69 56853.52=35051.66 0.522

* P<0.05
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5) Energy
Aol oA 544 o]l 4] Energy= AGH#
$.DQ2), G# TR, GE# FATQ), Kb #
$.D.(3), Max Average 9|4 f2]/de] AATH
AGED# SD.Q2),F By} Ay
o] AFAFwRTt FA AA =A e

ZXA 2

A A =A YERGTE. Max Average:= Bl 491
a3 2gAPdel 22AUREG F94
A=A LHEFS T (Table 13).

6) Peak, PeakValue
Aol oA 544 o] &}ol| A 2] Peak, PeakValue
T Peak3, PeakValue2, PeakValue3, PeakValues,

o GE# BARHD), GE# BAT Q= B
G kA Ee] BEAdPgEEY 79
4 A=A vElse. Beb# SDO)E B
dAEH H=dF el

£gAH T} fel

Table 13. Energy in Under 54 Years Old Female Group(Unit: dB)

PeakvValue o 4 #-91°] S15ick
Pealy & B8 W0 Bk AR 48]
ARt fo14 90 A hERh. PedkValue?

Constitution Taeyangin Soyangin Taecumin Soeumin P-value
Total Energy 90612180 64086502 24764207 60233745 223287911 56457756 29340557 0.263
Total Energy(2) 20196334 15563260 =4985605 14994397 =7191390 14181545 =7992224 0.444
Time Domain
Total Sum / Time 2490.38 2053.20=727.10 2054.08=765.84 1825.54£762.59 0.210
Domain Count

0k-2k Total Sum 3.12E+09 1.55E+0919.83E+08  1.38E+09£8.62E+08  1.45E+09£1.198+09 0.378
0k-2k Dev. 1.30E+09 6.738+0814.57E+08  6.03E+08£3.99E+08  6.38E-+08+5.63E8+08 0.526

2k-4k Total Sum 2.36E+08 81239808 +48194518 79359653 £61027253 83573771 69584823 0.101
2k-4k Dev. 1.08E+08 36868670 124201315 36812926 130418568 38910664 134927266 0.149

Zero Over Total E 47480572 32245964 12393797 30406411 11489200 28499178 14668742 0.234

Zero Under Total E 43131608 31840538 12405767 29827334 11845219 27958577 14707012 0.292

Zero Over Peak E 6831953 4900396 +1431285 4770399 £2125035 4534921 +2320889 0.538

Zero Under Peak B 7432640 5026657 £1658636 4789859 2230392 4546786+2382160 0.369
A# SD.() 31324.07 6559.0946527.12 4943.10£5771.11 4673.93£6263.50 0.001*

G# HAHD 1.34E+09 447E+08+3.34E+08  3.66E+08+2.54E+08  4.00E+08+3.56E+08  0.024*

G# HAH2) 2.67E+08 89423493 £66775220 73265042 £50745393 80086316 £71168730 0.024*

F# S.D(3) 9085574 2110850 +2683712 2552672 42728162 1711724£1925884 0.008*

Max Average 17050.89 8209.5614433 .31 7102.82+3320.00 6465.45+3551.70 0.004*
Table 14. Peak and PeakValue in Under 54 Years Old Female Group(Unit: dB)

Constitution Taeyangin Soyangin Taeumin Soeurnin P-value
Peakl 60.79 195.98168.41 209.27£53.76 183.66178.96 0.062
Peak2 214.60 353.97+99.94 351.01+91.11 323.39-114.83 0.186
Peak3 23535 451.66+119.98 492.18+121.60 439.21=133.58 0.046*
Peakd 419.19 639.13£180.19 661.231131.13 596.32=190.62 0.123
Peak5 421.39 800.17+209.84 808.78+154.92 745.04=219.55 0.079

PeakValuel 2713954 5910187 +3846874 6273941 £3098630 4815060=3385905 0.083

PeakValue2 10511491 3273872 £1963898 3492468 £1762116 2962861 2385254 0.004*

PeakValue3 9380279 2399508 £1682962 2287315 £1201333 2454071=1852599 0.001*

PeakValued 3897853 1393774£862614.61 1267761£702414.75 1701076=1839235 0.097

PeakValues 3767705 987976.14 £742053.10 976594.12 £915596.40 930035.77 =694013.71 0.005*

PeakValue9 1297001 374988.18 #484999.50 270893.63 302522.59 337175.54=339324.81 0.045%

* P<0.05
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AT ASAHTE
E}yt}. PeakValue32- €l
o] gdFger} #2904
A e T, PeakValuesi= B ol H
Gl e] AP TRT Fo74 UA
=7 e Th PeakValued= B kol o} A
geldwo] HAdeRT 94 UA =4
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I

3. g2l oy 554 ol

KA 18, LA 3%, KA 15%, Dz
A 3R & 29E ddeE gtk

1) Pitch
4% 73 5541 ool A Pichi= AMEA A
HE fFo4 e 27t ISATH(Table 15).

2) APQ
4 97 5541 o1 el A APQE= AMIAI A
HE fFo4 le 27t ISAEK(Table 16).

Table 15. Pitch in Over 55 Years Old Female Group(Unit: Hz)
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3) Shimmer

49l A4 554 o] el A Shimmer = F( 3)
Shimmer(1), G(£)# Shimmer(1), F3}) Shimmer(2),
G(&)# Shimmer2)ol| A #2]4  AAth. E@h
Shimmer(1), F( 3 shimmer(2) & 2S00 0] =%k
AT B ERTE F94 AA =A
et GE# Shimmer(1), G(€)# Shimmer(2)
= A dTe] AdIAYRT F94 S

=7 HEHSTHTable 17).

4) Octave

Aol oA 554 o] Aol A Octave= Octave$,
OctaveG ol A #-2]4d o] A3t} OctavesS, Octave6
= HRIR ] ARG 4 U
=4 YERSTH(Table 18).

5) Energy

Al o4 55A1 o] dell Al Energy = (%)
S.D., FEP# S.D.(), FEh# S.D.(2), Fah# S.D.G),
G(E)# SDI(2), G(# SD.B), G(H HAA2),

Constitution Taeyangin Soyangin Tacumin Soeumin P-value
Center Pitch 164.1 159.7-144 156.5£33.7 141.7£35.3 0.627
Pitch 1654 161.0=15.3 160.8£25.0 140.9£29.6 0.239
Center freq.(1) 33.0 36.322.9 357855 359857 0.960
Center freq(2) 94.0 94754 RN8H5.7 P2.545.2 0.924
Center freq.(3) 197.5 185.7 £1.1 185.4+22.0 186.9+22.3 0.956
Center freq.(4) 414.8 394.019.4 395.7+36.4 384.8+33.7 0.750
Center freq.(5) 7754 739.7=37.6 760.4£23.8 761.2£19.8 0458
Center freq(6) 1339.60 1469.7£16.6 1445.8-68.1 1465.5£57.6 0.246
Center freq.(7) 2525.6 2603.5+27.6 2623.9-884 2631.488.7 0.670
Table 16. APQ in Over 55 Years Old Female Group(Unit: dB)
Constitution Taeyangin Soyangin Tacumin Soeumin P-value
APQ(center) 0.261 0.239£0.045 0.242+0.036 0.219=0.030 0.294
APQ2 0.285 0.276£0.034 0.274£0.053 0.256=0.042 0.757
APQ3 0.121 0.221+0.017 0.28810.248 0.239=0.072 0.742
APQ4 0.202 0.247+0.092 0.238£0.046 0.207=0.045 0.355
AA APQL 0.261 0.239£0.045 0.242+0.036 0.219=0.030 0.294
AH APQ2 1.477 1.497+0.0078 1.567+0.114 1.508=0.100 0403
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Table 17. Shimmer in Over 55 Years Old Female Group(Unit: dB)
Constitution Taeyangin Soyangin Tacumin Soeumin P-value
Shimmer 41.22 44.84-4.90 42.72+5.08 46.03=3.53 0.251
Total Shimmer 0412 0.448+0.049 04270.051 0.460=0.035 0.252

0k-2k Shimmer 0.410 0.448+0.049 0.425+0.053 0.461-0.036 0.226

2k-4k Shimemer 0.474 0.445+0.063 0.464+0.030 0.452=0.045 0.784

Octave? Shimmer 0.013 0.013+0.0042 0.015-0.0064 0.019+0.0072 0.310

Octave3 Shimmer 0.120 0.136+0.018 0.12140.029 0.159=0.041 0.057

Octaved Shimmer 0.093 0.129+0.038 0.122+0.042 0.131=0.030 0.740

Octave5 Shimmer 0.115 0.110+0.048 0.115+0.021 0.107=0.029 0.898

Octave6 Shimmer 0.069 0.059+0.034 0.051=0.0086 0.044-0.012 0.132
F Shimmer(1) 1.730 2.249+0.067 2.146+0.293 2.478=0.302 0.012%

G# Shimmer(1) 2.052 1.894+0.244 2.181+0.381 2.492-0.327 0.033*

F Shimmer(2) 0.346 0.450+0.013 0.429+0.059 0.496=0.060 0.012%

G# Shimmer(2) 0.410 0.379+0.049 0436+0.076 0.498=0.065 0.033*

* P<0.05
Table 18. Octave in Over 55 Years Old Female Group(Unit: dB)

Constitution Taeyangin Sovangin Taeumin Soeumin P-value
Octave2 443033.57 378336.33 =121585.35 49257348 222829434 516799.62 £272920.70 0.842
Octave3 2242060 1498497-333087.10 13494731 317099.15 1550767+659779.87 0.318
Octaved 967595.67 664364.81 =132330.20 742369.08=321070.83 667851.23 $262870.51 0.719
Octaved 596903.38 342284.38 =202644.78 342177.89=109396.93 273288.04.491766.98 0.046%
Octave6 142823.39 84854.86-68588.99 71709.21-21838.50 54752.81 =16658.10 0.013*

* P<0.05
Table 19. Energy in Over 55 Years Old Female Group(Unit: dB)
Constitution Taeyangin Sovangin Taeumin Soeumin P-value
Total Energy 99661547 73102595 20001014 81023735 217705249 76959784 +28269274 0.749
Total Energy(2) 15595020 10730293 £3721896 11674638 3115522 10217817 +3617718 0.391
Time Domain

Toral Sum / Time 2767.16 2606.16+648.48 2371.08-442.61 2194.35+754.45 0.612
Domain Count

0k-2k Toral Sum 4.14E+09 1.31E+09=3.26E+08 2.02E-+09+1.06E+09 2.23E4+09=1.01E+09 0.124

0k-2k Dev. 1.70E+09 6.01E-+08=2.07E+08 8.85E+08+5.24E+08 1.04E+09=4.96E+08 0.237
2k-4k Toral Sum 1.39E+08 (4527498 =36848318 85800401 +46130833 95285071 =50375703 0.226
2k-4k Dev. 65745188 30068462 =21168972 40614507 +23402793 43420141 22431566 0.543
Zero Over Toral E 49801163 36526115 19997051 40643854 9139528 38648523 14526746 0.766
Zero Under Total E 49860384 36576480 =10003966 40379880 =8602593 38311260 213768209 0.731
Zero Over Peak E 7757792 5270602 1844389 5850274+1583623 4936204-1738831 0.282
Zero Under Peak E 7837743 5459988 1880443 5824915 +1575817 5282372=1907500 0.518
C SD. 0.0061 0.024=0.009 0.011=0.0075 0.009=0.006 0.016*

F# $D(D) 0.0072 0.041=0.026 0.014+0.011 0.01220.010 0.008*

F# $D(2) 549.90 11025.12+6984.07 2616784226075 4167.94-4675.34 0.016%

F# $D(3) 3425047 6402509=1180749 2446013 +1683544 2794427 =2373408 0.031%
G# SD() 18482.49 2460.26-1547.47 3414.02+3599.74 2756.56-4180.40 0.004*
G# SD(B3) 17329831 1078118=459836.25 3482860 +3254749 3138150-5395703 0.018*

G HAE) 3682175 1093493 =5556748 3790090 £3262457 2359919-1996392 0.002+

* P<0.05
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Table 20. Peak, PeakValue in Over 55 Years Old Female Group(Unit: dB)

Constitution Taeyangin Soyangin Taecumin Soeumin P-value
Peakl 196.53 186.69£15.01 181.17£20.45 162.26=55.09 0.518
Peak2 401.61 351.72+27.01 345.17459.80 310.55-89.73 0.446
Peak3 423.10 488.28+92.49 470.44+109.29 406.16=116.44 0428
Peakd 598.63 658.53£119.64 660.56+126.55 556.77=101.41 0.135
Peak5 780.27 738.61£63.31 800.15+147.98 685.49=142.25 0.222

PeakValuel 11591817 10764390 £5666840 10070927 £3195556 8648281 4874735 0.727

PeakValue2 5853313 4188614 £1391294 5458754 £2800298 4859707 =2385705 0.829

PeakValue3 3733906 3273163 +914866 3122487 £1511269 3310056 =1416694 0.969

PeakValued 3226607 1732628+978171 2082452 +1128019 1480746526215 0.165

PeakValue5 1549260 801136+4505%4 1218238+700875 1049492 =378797 0.546

oA frejAdol STt A%) S.D., K3h# S.D(1),
E@h# S.D.(2), GE) FAFQ Akl o]
OE ARERT {4 A =4 dekE
Fah# SDG3)& Aagdfde] H&dx3aa
ARG EY foA A=A dEhET
G(£# SD.(2), G(H# SDB) = "7 TH
o] Ay dng §94 IA =
Al LFERETH(Table 19).

6) Peak, PeakValue
o) A 554 o] Atof| 4] &) Peak, PeakValue =

APHIERR o4 Sl AFel7F |13k Table 20).

V. % %

R FERE 1804d DREFIRIT 2 A
sate] 7) pEvr AR, R 9 Bl &
@ e 548 T A aned, o2
QA PR 2T, 1R RS el tE
oy Ansla ok, IHEE SRR

B AFN B8] $siM e wE S 8
s o) 42 FRa,

71EN = NSEE I gt 4 9
93] CSL(computerized speech lab) S ©]-&3F 7
Sollie FNF i), 1RFTES] W)
(pitch range), EHE S} formant frequency),
¥ HE X (formant bandwidth), ©$ A 7Hd 23}
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o] 3+ Parameter= Pitch, APQ, Shimmer, Octave,

Energy B 7B} ¥50°] SUth Pichz +799)
Eutol2 Ar) AEFE7)0] vk B 7t
aﬂ Adoleh. Pichiz 2, 91F 9 T

olo] weh Wtk A3 deld vl u}
‘_2_134_ Pitch S Z23= 7P 2 84 Ay 2
$9) geolrt, watk Algol upeh A= Ao
7t th2E) ofglol it ol A7t 1 Aels} FroA
Foksrt R0 RE AGEAE TR
off sl A} Al ekE] = Pieche] W17t loh. wAb

= HE 50~250Hz, A= 120~500Hz ©]t}.

ol AR HE2 AQLPA 22 1
PUA g AHEshs F84<Q Pich level 2 7}
]-7 O]T;]_UZO)

Pich = W AR 5% b 2w
Ak Lelx o), ofe 7hA el Al Thk
7 $8HT U FHHOEE 49 A
4 29 B0, SHFALE E2ANT o
HlE, AR SH0R A gele g 2
ek E 98 FoplA s SATNLUE B
Wb et Al A A% 54 2 A
Fol olgdh

Pirchiz ©|9} 2& 57 wjFel A 54&
4 3 e 2 A0E oARY @5,

%“’ 49l o4 4092 TSR &4 A

TE shed A A9 ol {el0.5se0)zd o A
= j(EA/\@T;}A Pitch range 7} A2 A G E v}
O =A usieh B3 21689 gl o AJodlA
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Aol KEARAGRT fo04 A =4
LERg .

AL QAo E 3 B Ao Pich f‘g%
T A A4 AA AN F2A ARY FES
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2 22900 AgA PR AT
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Qo) 28000} B PAART} 799 7
A I piech D= BpAR T &
AP §94 A 54 et of
B e o AN 2 He T
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Q1 Center freq.(3) & 129 ~256H5 Zo]
AH TR ©julo] i, B S PR Pirch2 Z
24 24 B F 0N BeAR B
Picchgt& Bo] AHESHThE ofnjolH, ﬂ]%“ﬂ@
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Bo) AHEaTE 9njold. IEE 49
Q) ANNN 2FA YV B FAYEL o
QPeHT A2 el Erh

Pitch 812 = A HZ LgA] B Alel o4
s olatal M R4 AN FEE Cenrer
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freq.2) & BTl ESJAIRNEH g
Herh 274 Al =4 WERSTE Picch(2),
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At B}y {204 A =A e, Picch
SD. HFANE By e] 2
DR {204 JA =A VebsTh tEbs] A
) oA 544 ool A Bl E A e Center
freq.(2), Picch(2), Pitch(3) =65 ~128Hz, &4 &4
99 Z 29} 37700142 BSAE % EPich
e ol ARggrh= ojnlelrt. 1e)i ARl
o4 5aAl o)stel Al Bl el W st Bl
£ Pitch S.D. = Pitchl ~59] FFHA} ZHE &
FAMTR T} Ho) AL g ATH o mjo|th. 1)
BE A o4 544 olstoll A Ay
65~128H2 &) S-S o] ALSFLE T2 3
ol vl & AFd 7hsAdel =

Pich 3 5 AHWE UsA] 2 Al oA

55A] SRl AMIAEEE F94 U= 2
olF T,

APQ(center) ¥ Amplitude Perturbation Quotient
o e, £4RBY AE WEES 1 7
o|th APQ Flo] ZoWd AL galA g,
1} o

2

%
l

7F et
B A7elME APQ = A A dA<
FERE A 2 54 o]}, 5541 o] el A



X3 2

ARAREE 94 Qe Fol7t s,

Al FE ALgSHE S49 SE o
VA7 BEH, Ocaves 49 24, 4ok, &
A3 Beo) AoT 2 4 9

A& a4t 21639 49 o4
oF ege ddes ou 24 ¥4 23
243 AANA Oume FHA s F14

zo}.% q]/\}oi 3k B o Fol| A Octaved =
T A A4 AA AN F2A ARY FES
Octave6 ©] %1 3, Octave6 -2 B kel Fgto] AL
AHDRT F949 UA =A ElwTt. wet
A1 B kel A2 Ocravet = 1,025 ~2,048Hz2]
24 MRS Bo) AHSBTRE vlo)tt, 1
aﬁEi 4 o34 AA NN B e A
ol vja] ¥&d ThsAlel =
Octave 3l = AW E LA B Aol oA
544 ol&toll A FoA AUR FEL Octave2
019137, Octave2= B 9kl Geha} Aokl o)

feddang fod A s dehit

wheb) Bk AT 2ol H RS Ocrave2 =
~128i19] 54 AUAE 8ol ALg ks
ejujojt}. I HE Al A4 541 o] sfell A
Bpelsh A% BE QR ule A8
sl s

Octave 8= HHE LA B Aol of A
554 O]%Oﬂ/ﬂ TrA 3 A =2 Ocraves,
Octave6°) %] 27, OctaveS, Octave62 Ej kot
o) agagBuTt fo4 A BA ek
o}, weEbA] ekl A2 Ocrave59} Octavet =
S13~2048H: 74 €] S4 SIUIAZ Bo] ALE
Sop= oot} I EE A9l &lA] 554 o)A
A Octave 5~6 FEollA Bl Il 2
Qgwe) ula) 38 APl

2 AHNAE Shimmer & 34011 57
H2el7) 98] AREsEler, ke oA
HA2 AL} 710]1:]-

1o dlo
r

71E Q7oA &7 o) 21689 Al A9
OF GES e R Sty % e FAS 23
73l o34 A A Shimmer oA = 794

AAHIZO|SISI K| 2006;18(3):75-93 | 89

= Aot figteh,
AL =407 3 B A A Shimmer &5
5 A9 o4 AR QEEE A B 49 o
A s olatol A A AR Fol4 sl
2po] 7k ATt

Shimmer 3+ F AFEE A 2 A<
oJ7d 5541 ool A o4 UNE AL FEh
Shimmer(1), G(£)# Shimmer(1), F(3}) shimmer(2),
G(&)# Shimmer(2)©]1 3, F(3P) Shimmer(l), F
(3P shimmer(2) = A5 o] B FAHG T B
AFGRT} -2 Al =A kRt GE#
Shimmer(1), G(£)# Shimmer(2) &= A Q15 ol
SFAAGEHT #94 UA =A dEET

wEha] Al o4 55A] o] Fol A AEelR
@2 BT Shimmer(1), G&)# Shimmer(1), FE})
shimmer(2), G(£)# Shimmer(2) = F(3h FA(D),
GE#F AWM, KIHEFAQR), G(H# A2 o 3l
Féte Tk v 9] Fo] thE gl vis)
Ark= efwjolt}.

7E ?Loﬂ/ﬂ &7 o) 21699 A9 A<
o Beg YR st 4L BAE 49
2391 o4 AA o)A Energy Ao M= f-2A4

e Zol7h gtk

7&;——% Z/“ oz g R Oﬂ:r’—oﬂ/ﬂ Energy 6‘]—3
= A A4 AAA oA A" FEL
G(£) Tot E(1), GE# Tor K1), G(£) HAH
(1), GE#FHAD), A(Eh# S.D.(2), G(£) Tot
EQ2), G($H# Tot EQ2), AEhH# SD.3), G&) #
2H3H4), G(EW# HAFEE), K3 S.D.G5), Fah#
S.D.(5), Max Average©]$lT}.

G($) Tot K1), GE)# Tor K1), GE) AAH
(D), GEEH#FHEAND), G(H) Tot EQ), G(H#
Tot EQ2), G(£) HAEE), G(HH# WA &
AFARRO B APDUG F94 A
5 bt AGD# SDOE 2% Yo
Gk Petuch fo4 A 5 ek,

AEB# D)= A% ol BEe 3
@R ok o4 A =A dEtEth B s
D.(5), F(3h# S.D.(5), Max Average = B 92l
o] gl Jerot o4 A =4 e

r-{nr



90 AMARIZCISIS|XI 2006;18(3):75-93

k.

4Rl o4 AAAM 9] FEENA B Y]
LRl dE AW F94 G o)} s
Ao E vehgth.

Energy 35 5 AFEE LRRA B ARl o4
S4A1 olstoll A F-oA] AAY =L A(Eh#
S.D.(2), G(H# TARKD, GEH# HARHQ), F
(Ih# S.D.(3), Max Average®| T},

A@EP# SD.2)= Bl A GH ARGl

2eARVRG f24 A BA ek

GE# HAM), G(H# TAH) = gl
Hed Agdydo] HadyderTt 294
UA =A ER T Feh# S.D.GYE B I
@3} Bl de] AT RT o4 3l
A=A WEFSTH Max Average BRI
I A o] AT RT £94 A
=7 e

wheha] gl ofAd 544 olafell A B kI
@} Aol A@h# SD.), GE# ¥
M), GEH# HAF(9F Max Averageol A]
O A FoA AE &7t e AR
VR B Rld e Bl T KEh#
SD.G3) & FEh#&AY AAFS 2t =AY
iz FoE v o] AtkE 9njelr}.

Energy 3HE 7 IHYEE LA & 4l o4
5SA o) el A f94 ANH qEL %) SD,
F(3h# S.D.(1), K@h# S.D.2), FEhH# SD.(3), G
(&) SD.2), GE# SD.G3), G HAF2)0]
At

Q%) SD., FEh# SD.(D), F(Eh# SD.(2), G
(&) B & AR Ee] OE AR ER T
o4 A =4 WERTE. Feh# SD.GY
Aol HEd¥eH AedfdrTh
o4 A =4 vEls T GE# SD), G
(&# SD.3) F HdAded gadf el &
FARGRT {44 A=A dEsT.

wpeba] A A 55A o] Ao A Akl
@2 (%) S.D., Fuh# S.D.(1), Fap# S.D.(Q2),
FEh# S.D.G3), G(&) HARH2) A v
ol vl fo4d e AFel7h vk et

ZXA 2

2,49 o3 554 o1l M HFel Wt
= = GE# SD.2), GE&E)# S.D.GYI
ThE AEel s} #2049 Aol 7t ek
i

[3i3
=4

5]

249 Fos FEAN )2 018L
Stol 107h) MEARY Fue g3 &
9] I712 JERE Peakl ~10®} PeakValuel ~
109] 3 F 49 A AAA o4 U
B SHE-O Peak3, Peakd, PeakValuel, PeakValue2,
PeakValue3, PeakValues ¢tk

Peak3, Peakd = B Q1 who] B el ot
#24 UA =A HEFsT PeakValue > Bl =
Aol AgAPddret §4 SUA =
YERSTE PeakValue2 & B Ykl do] AE<l
At Bt oA A =7 HER T PeakValue3,
PeakValue5 = B Y1 o] ThE AlIFTETE &
o A A debsTth webs Bedd e
Peak3, Peakd, PeakValuel <dollA Ath= 2o]w]
o] 17, Bkl -2 PeakValue2, PeakValue3, Peak
Values5 QoA Arh= ofnjo]t},

Peakl ~10 £} PeakValuel ~10 9] & = A&
AR A 2 A oA 5@l o) sl A el
U= BFEL Peak3, PeakValue2, PeakValue3,
PeakValueS, PeakValue9 ©]$1 Tk

Peak32- Bl Q1R Tho] B okl it Q)
Aok o4 Al =7 YRt PeakValue2
= BRI SES B alyTe] ey et
#9979 A=A YEETE. PeakValue3S- B %
ARG A o] By R T {994
QA=A R, PeakValues = B 1 - w3
ARIFG] AP TRT Fo4d A =)
YEFSTE PeakValued & B ekl e) 9F<l
Aol HdFdHRT o4 A =4 dE
wrt.

ox,

B
i

Ak thE Fdol Hig)
= Ao E Yelt gl
Q1AL Peak3, PeakValue2 & oA HokelX]
-2 PeakValueS, PeakValue9 S HollA] 4S-9]
BYE PakvValucs FoIN fo14 Stz Aol 7}

Q= Ao ek



X3 2

e BEgel] Ud SR 2¥ATs)
oA, B QelaE gES FH0E 49
449 $4E BHRGT. 2 A BAEL
2 FHE RS YUee] 247 MO g

JaEe) Bls) UF Arks Rol . v
el Ulg $40) FE FuEd whehu,

A EX7} 200 (46.7%), 30TH21.2%) & 20 ~
30007} 67.9% & Ul BB x}R|E L 1 0] B <)
AU A2 Holr}, o] %] A A E H
i3 o] FA] 7} AFE oA Al
= A% dastEE A

(% of

= Jm r.&
o_>L 055

Mo My 2
(i)
o 1&
W FE r
& K op
r m{m

V. #

1. MQIOIAFEI
1) Pitch

Center freq () & 21T B Qe
gt o4 g A de
Pirch2 = B &9l AR 2SelA T} ] ool
@R $94 QA B4 YeRsT Picch SD.
= H ATl AdAnan $o4
A e,

2) Octave
Octave 6-& E) ekl tho)
94 A =4 JEst

aggRnTh §

3) Energy

G(£) Tot K1), G(&)# Tor K1), GE&) A
(1), GE#HAD), () Tor BQ), G(E)# Tot
EQ), G AAED), G(H# WAHED S g
dyo] & ARHGET F94 A =4
UERsTH AED# SDQ)E AgdR Tl B
IR Fo94 A =A WEbsteh Ach #
SDB)E By eo] Badyderwt o4

AAHIZCISHS(X] 2006;18(3):75-93 | 91

A=A el Bl S.D.G), Bah# S.D.G),
Max Average &= B ool wto] ASolfyGHT
594 QA 24 Uk,

4) Peak, Peakvalue

Peak3, Peakd = Ej-22l@te] gieklgdutn
o #9994 AA =4 vheElsth. PeakValuel 2
Bl de] A ERT /oA A =

Al e TE PeakValue2 B ol who] &g
ARG B} 904 A =A HERTE. Peak
Value3, PeakValues &= B kel o] Th2 Al -
o}y 5994 A =A vhebs

5) APQ2} Shimmerell A= ARSAI A 2]/d
U= Aol 7} gl

2. IRIH X} 54A| O[5t
1) Pitch

Center freq.(2) < &2l ¢to] e ckeld ol
sk fold R A vhe,
Pitch(2), Pitch(3) = )21 wko] Bjokel s}
2899 Bk £949 2 A e
Pirch .. = € Fol P e} B39 ero] Aok
gt fo4 A BA ehg,

2) Octave
Octave2= gekol® th3) Aokoldtho] 8-S
AFHRT} F-o4 JA =A4 e

3) Energy

AGED# SD.2),F HSdFdeH AN
o] AFAFRETt oA AA =A vE
th GE&# BATHD), GE# AT HI2
AR AR o] HEAFPGHET fo
A4 A=A dET. BEh# SDG)E E
ARG HEFdF o] AFARGHT f7-9
4 UA =A EFSTE. Max Average™ B 9F<l
Hed Agdydo] ASARTRT 7294
A=A HERsTh

o]

Or?'j—forr'%rﬂf



92 AARIZCISIS|XI 2006;18(3):75-93

4) Peak, PeakValue

Peak3 -2 Bl 208 wo] ¥ Aa0A
GRT £-94 JA A4 YER T . PeakValue2
T HEIRNGT g3yl AgydR
94 UA =A Rl PeakValue3-
BT Agdyde] HadH{TdET)
#9174 AA =A YEETE. PeakValueSE B %4
ARG Ak Go] ASAHGHT} 9
3 A=A YERSLTE. PeakValueds B R1H
@3} Akl o] HEJAdPdwE T f-204 2l
A E=A Vet

5) APQ2} Shimmerol| A= APFA1AE Fo)A
A Aol 7t flith.

3. ol ofxt 55M| of4t
1) Shimmer

F(3P Shimmer(1), F(¥P shimmer(?)= &9
Feo] Al Pat B EARUTF £ 9
A=A UebEth GE# Shimmer(l), G(E#
Shimmer(2) = &g ere] Ayt &

94 A=A vebs e

2) Octave
Octave5, Octave6-2 Ej okl deto] Aoyt
uT R4 A B4 e

3) Energy

%) S.D., EFEh# S.D.(1), BEh# S.D.Q), G
(&) HAFQZ AgdRde] tE ARGR
o #2994 A=A debsttl. Feh# SD.G)
< Addwe] Ay EH AedddR
o oA Al =4 vERT GE# SD.),
GH# SD.R)w HAEIHNEH} B &g ol
AR #9949 A=A dEsT

4) Pitch, APQ2} Peak, PeakValugoll A= AM
AAE oA = 2kl 7§l
ojate] Az E uw] oz SA Parameter

2=, Pitch, Octave, Energy, Shimmer, APQZ} 52 3t

S

10, -

1L

ZXA 2

o, B =R M E  Pirch, Octave, Energy

Z’:
ROl ARARE FH G Aol
3

Ol ehag B R 1994:156-

2 9l 54 9 o] £47)7] 8.
= E3kA}, 2000:130-162.

A FAWAFFAl. AT AE,
1990:491.
2471 AA. FANA DA JERAL S
1983:26-38.

o
=]
=
%
i

1

) ’I;,‘
>,
A
do
rir
Mo J
[\

()
(]
AN
D9
NS

224 844

i h=3
091 APFI S WE, AE, 1997:121.
A
o]

o k

ol
| °1> =
s
N,
g
3
oX
Mo
i
S
>
by
i
i
o,
ox
)
ox

3] 2], 1996:8(2):91-201.
NG E,
. Pitch Range®} BandwidthE ©]-&3 &4
APIA 7L AR A A A
F8)%]. 2001;13(3):31-39.
g, Avg, Aed, ¥715. Laryngograph
o) &3 SYEA AIA 22
T APEA A 2] 8F3) ] 2000;12(1):

L

¢

(o
oY 2 d
r

>

o2

1o,

ot

o8
o
|
ot
o
BN
oX
)
oflt

2

o ox, B
oty o &L .

o i pg

N,
IR,

&

o
re o

= o
R 2o
o
N

g

=

A7 45N E 59
o &gk At APIA A 08t
3] 2] . 2004;16(3):46-58.
W, AR FA. sessPCT B o) g
HAEZAT. =MS3 9, 1997:111-137.
ojAml. T EY. PHAET A, 1986:
137-142

HX

S
>

o

2 ox
o
RO
B



X3 2

13.

15.

16.

o

= =
xﬂ e A 8, SRS,
1999;11(1):137-158
B A ). Harmonics(Hl-S)9} Formant
Bandwideh( ZHE B Z o] &9 4543}
A AL B AT AR At
3)2] . 2004;16(1):191-201.
Hong KH, Kim HK, Yoon HW, Kim SW. A
Study for the change of laryngeal position and
vocal pitch with aging process. J Korean Logopedic s
Phoniatrics. 1998;9:697-703.
AR Ah #1737 Ao 54 ® AEwst
of thek & v gk A3} §+3]4]. 2001,
44(8):1522-1525.

17.

18.

19.

AAHIZOISHSI K| 2006;18(3):75-93 | 93

T ITE oS IS ekkE 24
£ A}, Mg, 1998:15-16.
22 4 2H. S 2 Ao) EA
. SFFESIAL A, 2001:177-175.
i T3 A7 &, G g H oY
3] SAF, A2, 1995:170:99-102.

&, X9,

d 827 (PSSC2004HF E5t g
el Ao O%**ﬂ AAE S5 A+ A
. 2005;17(1):84-102.

Hed, A5

Z o 2 Pﬂ
f.
o
Hd
i?l



