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Abstract

Measured values may differ between Multi-Dimensional Voice Program (MDVP), Praat, and Time-Frequency Analysis
software (TF32), all of which are widely used in voice quality analysis, due to differences in the algorithms used in each
analyzer. Therefore, this study aimed to compare the values of parameters of normal voice measured with each analyzer.
After tokens of the vowel sound /a/ were collected from 35 normal adult subjects (19 male and 16 female), they were
analyzed with MDVP, Praat, and TF32. The mean values obtained from Praat for jitter variables (J local, J abs, J rap, and J
ppq), shimmer variables (S local, S dB, and S apq), and noise-to-harmonics ratio (NHR) were significantly lower than
those from MDVP in both males and females (p<.01). The mean values of J local, J abs, and S local were significantly
lower in the order MDVP, Praat, and TF32 in both genders. In conclusion, the measured values differed across voice
analyzers due to the differences in the algorithms each analyzer uses. Therefore, it is important for clinicians to analyze
pathologic voice after understanding the normal criteria used by each analyzer when they use a voice analyzer in clinical
practice.
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7}, S A A E AAdste] A4l o] 240 Aol diel] 1
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S AALE ol g5k S BAH thaka g
AR FAE vHHA PO MET 37 9L 5 Uk

(Choi et al., 2005).

o737l 7ol T2 ARE-E = 5381 4] ZAFE = KayPENTAX
Al¢] Computerized Speech Lab(©] 8} CSL)2] Multi-Dimensional Voice
Program(®] 5} MDVP), Visi-Pitch, Multi-Speech, Voice Range Profile,
Tiger ElectronicsAF2] Dr. Speech, Nagashima}2] Phonatory Function
Analyzer, Praat, PCQuirer, CSpeech 5] 31 THPyo & Sim, 2007; Pyo &
Song, 2010; Yoo et al., 2003). ©] %44 == MDVP$} Praat®] =3 % 7}
= 93k th 2 Q1 0] H(Yoo etal., 2003) o= A FE <] DOS
ol AP CSpeechE thA3ke] /LH, A5 B0l 4
&) 7158t Time-Frequency Analysis software(©] 3} TF32)7} =] £] o]
A X AFEE I Q)= S0 th(Paul, 2018; TF32 and CSpeech,
2005). o] All 712 el thal] 7-A] 2 0.2 Av B vk 2tk

MDVPE= 24 241 & Yt o 22 o2 Hi 3o W
o] QlgHo]l & AANA dWtaow Wol AR §lrk
MDVPE &7 F4] A] 3371 2] &4 w77} 4] 2 w2 A E%
22O w2 7} w7 W

] o=y %_‘1”1' ohet 1 A& WAL
1/]r‘:/]rLHOJ A7 73 WA 535 A
ZvH 0 7 A BT 4 I EE F9FTHKayPENTAX, 2005;
Oguz etal., 2011).

Praat>- o4 24 4l 24 W X2 72 O 2 Praat 2|0 A
(https://www.praat.org)®l| 4] F-5 2 T W& 4= gl o v A7}
A 71407 dade| = B glrk e ol 2} Praat®] A~
HEEZ o] &ahd W &9 dlolH & shie] w=A Mg &
ol A A Q] B 7o) e AEo] AFE-EEaL QtHOguz
et al., 2011; Styler, 2017; Van Lieshout, 2017).

TF2E Y4y = 714 —7*-‘744: 3} (audio-frequency) 5=
A Q= 32M E A 7Nk AT ur A TR

Ao A 54 A e %’\3 A7l A} wol A8
17 $JtH(Natour & Saleem, 2009; Paul, 2018). TF32°1:= H| & A
(demo level), 7]¥ TAl(basic level), A7 A&3} TAab
automation level) 2] & 3714 WA 7} QlTh. o] B WA= TF32 S|
©]2] (http://userpages.chorus.net/cspeech) ol A FHZ TR Who}
S A FAE 5 ok v sk A 9 sk TR
7|5 A A3k, lv?% = 98 A A YEkA] gt 9
G A st 7|2 A B AT =

B85 AEskal 9] dok &

§

SATT.
&3t SA7 e 3k o] A
THTE32 and CSpeech, 2005).

919} o] AP} B aFA 2A
F2] kel gk o] B 5 A A o
AlF R Q7] A ke
WN tour & Saleem, 2009). A= ‘4— %
Aeleke 54 3 A vol 2 79, 29
25 HlofE] Aol o] &5 = AZES ] &
X Aste] epg gt Aol 3 S :au}
(Amir et al., 2009; Deliyski et al., 2005; Deliyski et al., 2006). 1
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of| M= 53] 7 =T ApA| 8] 4] daE|F Apol = Qs A2 &
doll thall TthFek 54 241 =t 1ke] dlold gholl Akl 7k Q&
= 2 TH(Choi et al., 2005; Yoo et al., 2003).
AR T ol EAZ Q1A ato] 2 &
& ke SR AL ETR R4S S o) ek 4 o)
= A Aol tial HHl A7} o] o] Rk
Maryn et al.(2009)-2 507 2] 237l A 24,
H, A GE, dAA FF 5)E R /ol B5S MDVPSL
Praat© % H| 3 A 3kqict 1 A3} F3lk W-5-&(0] 3t jitter),

728 5-5(©] 5} shimmer) =0l 4] & MDVP X U} Praat®] <=
2|7} A 07 FrolshA kil akqlvk

Amir et al.(2009)> 5878 €] ©1/3 543 ol S o) A, A
;H _-.L_%] /Hr,H 1/}}_. 7]v_x4 wulA] ZT—OH)% ;H/\O]—Q_E /O}/ﬂ— /o]/ hod
<2 MDVP9} Praat ©. 2 H] 1. #2413} . 1 A 7} itter, shimmer,

25 o] ¥l (Noise-to-Harmonics Ratio, ©] 5} NHR), /3= 7
=(Degree of Voiceless, DUV) 2] =0 4] MDVPK.T} Praat®] 5~
A7} 5AH 0.2 528 Yrkar 849tk Oguzetal (2011) T3k
7('1/\]—0] 18“:] _O_/d zLoH ilz]- zguﬂ(ol:«s é }‘JEH“]'H], /\é ‘:H LOLZC.):’ %
T IrEE AN A4 5), F 4782 F W oA S-S o
© 2 MDVP®} PraatS Wl 2318l 1 A} jitter W2}
NHRe 4] MDVPE.t} Praat 8] <=2] 7} &7 4] © & -2 8HA] vtk
31 33t} Burris et al.(2014) A1 91 A W oA) o} 5 9] A
S (synthesized vowel), A1 & S(natural vowels)= th’d© 2 CSL,
Praat, TF32, Wavesurfer2] 4714] 2884 ZAALS] =X & v L &
A9k 2 A3 AZA D T S A
AJ el FHAd o] 8-4d of| A+= CSLK.U} Praat, TF32, Wavesurferol| 4] 7}
e EE LR B L BT BT I
W SR A 1 sk Astslel vk sele.
Bielamowicz et al.(1996)<> CSpeech, CSL, SoundScope=. 7 =]
A TR 9] 540 ol $kAF 5 5078 (A 297, 2173 2178) ) =
AL A A ZF =5 7H jitter F shimmer 3] 7F 52 A
A2 1.9 vhar 313tk Shim et al.(2014)2] Aol A = A
014 107, A A4 84120 F 3085 O = jop B
< N[DVPﬂ-PraatEi H]_Ey_ %M o]_oﬂ\;]. -1 gw]. x—l}\} A o]_,]
AJ2 jitter <=, shimmer <=, NHROIA, A ] 24 $A2}2] 34
& jitter <=} NHR O A4 7 MDVP XU} Praat ©] 52%] 7} 54| 4] ©.
2 55 Erka sFITE Yoo et al.(2003)2] Aol A= AA¢
AJ91 F 4570344 307, BAd 1578)S T4} © 2 MDVP, Praat, Dr.
Speech {+o] 5-3F8H2] SAd A of] ¥t AFa A ETE 14
¥} MDVP$} Praat®] 7]+25=3}~(Fundamental frequency, ©]3} Fo)
2} shimmer =] o] 4], MDVP %} Dr. Speech®] Fy, jitter, NHR 1] 4]
=2 AAAA 7} ekl 81T Choi et al. (2005) 74 EollA] A
E9] 588 ST 24, Al ek, A £9, A
el 5) F 19%8(F3 9%, oI 10%)& th o= MDVP,
Praat, TF329} A1 A=) A= 7aksh vl d £4] T2 39 4

& v a8, 1 A3 ZF o] uhitter 2} shimmer
To] Aol FAIA o= o] g Zpo] 7} vk ar sFai T
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2} SR AL E = e 9] Aol 2 Q19 Alo) e A ZhaT,

= o
W2 ZaFshA AL = 5t 324 . F MDVP, Praat, TF329] Fy
A AT E TS s daglgo] AEA X A4 o
2 AH R U 2T 1A FE A& fIs 2 o 61

7HA7F Qv A7) G ol whet IA WA 2, A e
H(Autocorrelation Function), 1 X}-348H=5(Cross Correlatlon)
Average Magnitude Difference Function(AMDF), % W X}-(Zero
Crossing Rate) 5-0] 38 A| 7+ & 9 (time domain) ¥ ¥} 3L =3
2% Comp-fitering, Harmonic Product Spectrum(HPS) 5-¢] 3}
3k o 9 (frequency domain) ¥ © F Us = ) th(Baek et al.,

2005; Park, 2005; Rabiner & Schafer, 1978). ©]5=¢]4 MDVP= =}
<, TF32v WP asr& AHE-3t}. Praat®]
Jell&= XV]”JML-'F@ , = T4 /\] ]b
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HE=w *?j o] tH(Choi et al., 2005; Paul, 2018;
David, 2018; Shim et al. 2014) bﬂ%% l‘%ﬁ 8 $ ffl%}ﬂrﬂ
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peak plckmg ‘ﬂo“%‘ <, Praat ]

Z H| 53 A7 AR E 2k W Q] waveform-matching
, TF329] 734 7 7] 9] L2110 F7] 7ol A & Aol &
ke W2l F Ak H(least mean square)= AHS-SHCH
(Boersma, 2009; Choi et al., 2005; Milenkovic, 1987; Paul, 2018; Paul
& David, 2018; Shim et al., 2014).

o) FHANNE, AF B LA PAL BTN T, A
F3) RIS A 4] 2 el ek ok Sl FS A
ok Ao ARGE daelFol et 1 AdsHEA HE E
<= U BH(Natour & Saleem, 2009). ©]+= 22 54 A5zt A 2=

£ BA EFE AR S, B4 R a2t dlolE Bl 4}

D
=
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r> 12> O g e
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=0

of
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=

01|

o7 A& F Utk A& onlsttt

O Eetal W 54 A BTES 7F B uhe
2] 7|50l AAIE o] QA bek 1A %‘%7%—01 54 24
A BTN A HAHE O A ET0lA A2 Aet b
wake] A EoF 5= 497t Wk A A Z MDVPE aw o
%] 7]5=0] A E o] O} Praato|} TF329) A$-oll= 2 &

Troll Btz 9% 7]o] Al E o] QA ehrk TEiA 7Rl
Praat®| U TF32014 A& A& MDVPJ 2] 7153 vl st
o] W7 SA ol ti3l] wedahi= A-9-7} oiF-tolth ofef gk A9
A Etol| W Hlo|E] Fhell ojw gt Z}OW A=A H A
2=TH4, Praato] Uk TF320014] €2 A3 gkel] sl Zxe 74
S 3 2 7hs Aol otk I BE $4 A =kl wlet
tlo] g grell ojw & x}o| 7} Ql=A] dotE F a7} Tt
1311% HI7HA o] A7t A 543 SR 213y
A8l w2 HAF STl el A2 = 0w gk xjo)
J=20) thk A7) B2t T PR B AT e &
A of| -3-8-3F MDVP, Praat, TF32 Z}2}2] S-8k8h# A /\]. =

8 SRS ol B Aae] A o] e Sl

2 A W50 FA A Q) 20| & A B 14} B1GiT) o] & E3
AA7EC] AN 5 538 A = E ARESH
25 U B4 oA A2 dlofE] gtk AA w5 s
ok opet A SAof tisi = 4 getd ol s =
& A ST

B AT AFEAlE v ok

A7), =Y A o)A MDVP, Praat?] 3% w7l 42] =4 X
of] xfo]7} Q=71

S, 5 A8 ol 4] MDVP, Praat, TF322] 3% w7/ 2] =

4219 ol 7} g7k

lﬂ“Oﬂ:r“— A A&l AT AT 3ol F2) gt vl 18-45
Al o]31e] 787 /3?1 T 7+ 409, T 808 = QVE}EE A
o}t Ake] vol & 9] 9 2ol A gkl o] =1k ﬂ
Bl7FH3715 Ak b 7] ol Aolso] 731

Edeka(Ko et al, 2013), RE45HHE = o140 9] HH S
=49 W37l & 4 Q7] wliEo]th(Lindholm et al., 1997;

Linville, 1996). °| & & th=3 22 75 E'_Fr %5—* =934

X
Y
2

fi

101'
mN

) &7 iﬂﬂ Z‘Ei‘r ﬁ
1 ofujel] I3laz, =4, i
w Aoj &AL 2910] iRk S-S
GRBAS #] 5 (grade, roughness, breathy, asthenic, strained)(Hirano,
1981) % 715t A3} th A 5 Go(0: B4, 11 A=, 2: 5%, 3:
J15)E WSkTE GRBASTE & 3F8H4] 412 Il K5 /ol A
Z F3 oAl 71522 AR E S 3L S A A A}
Zy2F 283 S ol A M o & A 57} sk Al ol
’d Al MDVPE o] &3t 54 AR 3+ A3, jitter, shimmer,
NHRO] =] 5 3l MDVPOA A 38k 9 2] 7] (itter:
1.040%, shimmer: 3.810%, NHR: 0.190)2 2 }3+ 73 -$- 7 th kA=
A efstlek. YA, 27 710l w54 W3} 7bsAdol glom
294 FA A= % FXMW A ] 3% 2(Chae et al., 2001), TF
A, dA FA T BT ARl A Al 2]t et

[o

EL AT HEAAHE
Table 1. Information of subjects

e Q1) A= (A

i 19 21.043.2

4 16 24.0+6.3
mean+SD

2.2. A5

22.1. A= T3

AR RS 2g0] BAR AN AN,
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(o]

O A 4 AHS8kE ekt S8 7
2h= Whslo]] Flojo] BLE /ol A st

= /ol 8] Zol 7} F 3% o] o] H = A T 3
% 23] HHE310] 533121 THYun & Kwon, 1998). &%
7ko] $&FEA] AL B oA whE 5 gl G ES v Alska At
portable digital recorder(TASCAM DR-07, Japan)& A58} 11,
wlo] 3= TASCAM DR-07¢)] W7g¥ A8 8| 2 nfo] A& o] 83
Atk AEZ7 44,100 Hz, A3} 16 bit, AHH L QT, H537]=
oldake] Jell A 6 em ol 1ol 155 ZHE = 317 gF - AR
3} THBack et al., 2012).

Ak

222, B4 Az}

2.2.2.1. 73 A5 HA

THE S AR By wgh A7) S3FehA] AR el A
S = Ql= A EkS v Ak A} 2. t] @ HF 7|21 Cool Edit Pro
version 2.1 AFS-SFTE 5 H 329 4 & W2 Al RE
FopA e t-S A 9] ekar, /HY 77 15325 A I tHPyo et
al,, 2000). .52 2 22 A4S A Y oA B2 H3lslr] 9
3l| Cool Edit Pro®] H 3] wl57oll A A& 3 ¥ 2Hconvert sample
type)2 A1 B3 F A Z 44,100 Hz, A3} 16 bit=S A1 9513 T
g Aol 54 =5 Al - Ad e SAS B Rk
8l 92 1) A(left Mix) 50%, 222 2 A(right Mix) 50% <1
T X (mono) 2 M3} T o] = 2H e 2o B2 WM Ee
737 7P ARbA Q1 A v o] 2= Cool Edit Pro®] L=zl
A o] th(Syntrillium, n.d.).

o1 F 1522 B I AEg oA B2 gy B /ol
£ CSL 2] MDVP(Model 5105, KayPentax, Lincoln Park, NJ, USA),
Praat(version6.0.42, Paul Boersma and David Weenink), TF32(Lab
Automation level, Milenkovic, 2001, Madison, WI, USA) 7} =3
EAETE T 23 R S Y REAEE A S 1 H

ke vl skl

Al A 7HA 2 = B A e R4S

MDVP 48 918 MDVPvoice 54 ™ ¥7-2] 7] ¥ ub4= -4
H 2] (Fy Analysis Range) $ol|A] 7] 2531 4] HEE 4
2]l 70-625 Hz= 1 ¥13}91 tHKayPENTAX, 2005).

Praat> MDVP9}8] &5 915 BE=7] 918) &I A% (pitch
setting)ol 4] %= W $](pitch range)E 70-625 Hz= 273 tt.
47 W (analysis method) &7 4] ol A 3ol w P d-akgh4
H(cross-correlation) ©. % A% 3} th(Paul & David, 2018).

TF32+ A -3k A8 (time-frequency settings) ol 4 =3+~

] (frequency range) 5.060 kHz, Floor —75 dB, Dynamic range 48
dBZE 9E5=3] T} o] F jitter, shimmer, NHR 293 $]3ll & 7](open)
w779 jitter oA tokens 108 9123t & AAtE o Y2 3L 5
Avg 358 2183 th(Paul, 2018).

2.2.2.3. A5 3 WA

42 MDVP$} Praat®] 3% w71 B 7] 259
(Mean fundamental frequency, ©] 5} MFy), jitter ] 47| =91 =5
2 =3k WH5-E(Jitter local, ©] 3} J local), A thZ] 3k 115
(Jitter absolute, ©]3} J abs)l, “t4 P H5E(Jitter relative
average perturbation, ©]3} J rap), 7] HF& A (Jitter period
perturbation quotient, ©]3} J ppq), shimmer2] 37l Q1 =44
712 H FE(Shimmer local, ©]3} S local), 1% WE& dA|E
(Shimmer dB, ©]3} S dB), %1% H5E X 4(Shimmer amplitude
perturbation quotient, S apq), NHR &] & 97)] <=5 B] 7 45151
T} 23 MDVP, Praat, TF322] 3% vlj 7] ¥ 5221 MF,, J local, J abs,
Slocal®] & 47} W5 ¥ o -4 5kG ek 2t w7 ol gk -
A A Q) g2 H= 1o AJA]3FA tHKayPENTAX, 2005; Oguz et
al., 2011; Paul, 2018; Paul & David, 2018; Shim et al., 2014).

o

o B>

EAEAL Statistical Product and Service Solution(SPSS,
) A TR o] &8tk
T dHolM 7 7HA] 5884 A =71 (MDVP, Praat) 7+
35 w7zl 2ol 7t QA E AR ) &35 1 7
7 (paired t-test)= AAISFTE o FA AJHAA Al 71| S&F
8+2] ZAA}F =74 (MDVP, Praat, TF32) 7+ 3% vl 7)) H<=o]] 2}
F =R A R 7] 98l REES7 F4hE4] (repeated measures
of ANOVA)= A SF3ITE G570 Akt A A o) 12 Aol A
= Slocal oA BF 34 7Hd & RESSEQITE we A oA =
F9] £50] 0,05 vIREO. R T A 71 S v
$-22-710] A (Greenhouse-Geisser) 2] 2] = AH8-3191 11.0.05
n]koll A 7 SFoATE. Begh Al 7] 5-3F8HA] AAF Tt 7he] AF
o7} FAA S & {25t AF-F, | ol Aol 7t AE=AE

Ak 1 7] 9]3)] Bonferroni A7 & A A1 3G T

N
oL

.47+ 2%

3.1. MDVP, Praat, TF32 &] 3% "lj7lH 4= 2}0]

MF, 377 2] 75, MDVP, Praat, TF32 22} 2432 109.377 Hz,
109.376 Hz, 109.379 Hz, 1/~ 203.902 Hz, 203.906 Hz, 203.906
Hz2 7} Eof uhel B8 0 7 §-2] 8k xfo]= gIith 23 1,
2). J local 331+ 2] 73-%-, MDVP, Praat, TF32 Z}Z} ‘2402 0.443%,
0.333%, 0.304%, 3432 0.501%, 0.312%, 0.277%% Z} =7 u}

1] abs ©%12] 7%, MDVPS} Praat-> Pho] 22 A7 =(microsecond; psec)E, TF32+ 2] A7 E(millisecond;msec) S AH&-3Fe] £49 A] TF329] =45

nlo] 22 AlA =g Wakste] E43K1 msee=1,000 usec).
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2HE AN 02 frol @ 2pol 7k ANTHEE 2, 717 3,4). T abs Bt ¥ 3. MDVP, Praat 35 v/ 5785
o] 749, MDVP, Praat, TF32 77} 22 41.144 ps, 30.767 s,

Table 3. Measurement values of common parameters in MDVP and Praat

28.026 ps, 91/ 24.851 s, 15.551 s, 13.844 pus = 2 =-of| w} i A Mean+SD ot
2 2 A 0 % 08 o] 7 YATHE 2). S local BTE] A2, L e
. +0. . . <.
MDVP, Praat, TF32 Z}Z‘]’ 1]/:11—/‘6] '_8_‘ 2472%, 2.048%, 1740%, O% )\(S] '_8_‘ Titter J(;Z? F 0.303+0.131 0.185+0.075 <.001 o
2.417%, 1.857%, 1.517%32 7+ Tl whe} A 4 o2 /-2 ¢t 2} A4 Jppg | M | 0.267+0.108 0.203+0.051 | <01"
7F AU THp<.001; 3£ 2, 719 5, 6). (%) | F_| 02930125 | 0.184£0068 | <001"
= o i e B o] 0 Shim| S4B M| 021620058 0.178£0.071 | <001""
=1 _]ltter ‘_T(J 1003.1, J abs), shlmmer ‘_T(S 10C8.1) e] ﬁ«] o T 1m (dB) F 0.210+0.065 0.1624+0.066 <.001
U 1} 034 B MDVP, Praat, TF32 920 % 71 5| 7} 57| 4 0. mf;rr Sapq| M | 210020717 | 1.850:0.891 | <01
2 80317 YolA) T %) | F | 1.692+0.543 1.2590.509 <.01:*
NHR M | 0.130+0.015 001120007 | <05"
F | 0.123+0.015 0.006£0.004 | <.001
¥ 2. MDVP, Praat, TF32 -5/ H4= 4% 'M, Male, F, Female, p<.05, "p<.01, "p<.001.
Table 2. Measurement values of common parameters in MDVP, Praat, TF32 MDVP, Multi-Dimensional Voice Program; TF32, Time-Frequency
— Analysis software; NHR, noise-to-harmonics ratio.
= Xt Mean+SD pﬁk
(=D MDVP Praat TF32
109.377 | 109376 | 109.379
MF, M1 003 +2.903 won | 7% 1807
(Hz) p | 203902 | 203906 | 203906 | e e 2
£16.366 | +16366 | +16359 | 14071
0.443 0.333" 0.304°
Tlocal| ™M | +0.168 +0.081 w0075 | 00! 130-1
' o) | g 0.501 0.312? 0.277%% <001 " _ _ _
Jitter +0.212 +0.120 +0.108 120~
W M| Al144 30.767" | 28.026"% <o1™
J abs £17.554 | +7.778 +7344 | 110 B B B
(s) 24.851 15551V | 13.844%Y
F <.001
£11.069 | +6.423 +5.833 o0
. 2472 2.048? 1.740%%
smh:: Stocall ™ | 20648 | 20806 | 0793 [T
| (%) F 2.417 1.857Y 1.5179% <001 901 - - -
T +0.751 +0.750 +0.552 ) MFo(MDVP) Mean pitch(Praat) Fo(TF32)

"M, Male, F, Female, p<.05, “p<.01, mp<.001.
YMDVP £} Praat?] 2}0] p<.01,

YMDVP$} Praat®] 2}o] p<.001, 1A 7HA SR EM B39 MF, $2X(44)
YPraat¥} TF329] 2] p<.001, Figure 1. MF, values in three voice analyzers(male)
“Praat¥} TF329] 2}0] p<.01,

SMDVP 2} TF322] Z}o] p<.001.

MF,, Mean fundamental frequency.

MDVP, Multi-Dimensional Voice Program; TF32, Time-Frequency
Analysis software; MF,, Mean fundamental frequency.

220
3.2. MDVP 9} Praat ] & "l 7|15 #}o]

WA 9] 79, MDVPoIl A 7+ #1422 3+ Jrap 0.251%, T ppq
0.267%, S dB 0.216dB, S apq 2.100%, NHR 0.130°] 31t} Praat | 4]
7} W4 0) H-2 Jrap 0.181%, J ppq 0.203%, S dB 0.178dB, S apq
1.850%, NHR 0.011% E& WS¢4 MDVPX.t} Praat®] 4| 7} 180
FAHLE 28 A Wk thp<.01; & 3).

0173 &] Z-§-oll 5=, MDVPeIA] 2} ¥ 2] 332 J rap 0.303%, J

2001

Ppq0.293%, S dB 0.210dB, S apq 1.692%, NHR 0.123°]$1t}. Praat 1607 . j |

of| A Z} ¥5=2] S Trap 0.185%, J ppq 0.184%, S dB 0.162dB, MFOMMDVF) - Meanpitch(Praz) - Fo(TFs2)
= MF,, Mean fundamental frequency.

S apq 1.259%, NHR 0.006 2. &= <=0l 4] MDVP Y.L} Praat 2]

FH7LEAR 22 )5 FhThp<0l; £ 3). 24 7P S EH 78] MFo ()

Figure 2. MF, values in three voice analyzers(female)
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etal.,2005; Yoo et al., 2003). 71 B2 L Ao =3
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2000; Yoo et al., 2003). 18] 22 A7 Ak 3} w XA gk
TR BT AR YR o s E o] Al 7HA] 4R =71
MEoll 2F01 7} 998 A 0 2 Fdg ), o) A7) BEEH S
AFE-3F MDVP £} WA #3515 ARS8 TF324] Fyoll x}o]
312 tH= Choi et al.(2005) 2 Nam et al.(2005)2] G- A3}7} o] =

K3
X
30
o

o I

x

_8, oL
N e
No1x
o 2

(

=
2L
ol
ol
32
ui

bt

N
-

il

Hye-Ju Ko et al. / Phonetics and Speech Sciences Vol.12 No.3 (2020) 73-83



A A gt
Al 7 SR ET TF Felle= 2kol7} §lsl e, MDVP,
Praat, TF322] -5 vl 785221 jitter ¥15°(J local, J abs) 2} shimmer
H (S local)= 2 B MDVP, Praat, TE32 0.2 SA|Z 02
R EHA| 422 7} o tHp<.01). FE 5 MDVP$} Praate] 3% 1f
N1 jitter W5~(J rap, J ppq) 2} shimmer F5~(S dB, S apq)
NHROIA = P 25 MDVPE T} Praat®] 2] 7} 5A| 2 0=
A I TH(p<.05). ©]+= jitter, shimmer, NHR ©J| 4] MDVPE‘:]-
Praat®] <=7} WSk 31 (Amir, 2009; Maryn et al., 2009; Nam et al.,
2005; Yoo et al., 2003), MDVP X T} TF32 2] 4=%] I8k ST Choi
et al., 2005)= A PAT A 2o} XS} ¥ Opuz et al.(2011)
] Aol A3= jitter 2k NHR &) #%] 7} MDVP 1.t} Praat©] St ©.
L}, shimmer =X += 2.3]2 MDVPX.U} Praat©]| o} & A} o}
£ A= Btk 3 Choi et al.(2005)2] 7ol 4 = shimmer
A= MDVP, Praat, TF32 =O. 2 Yol O} jitter +X|+=
MDVP, TF32, Praat <=0 % Stob] 1 A A ol X 8h4] ¢kok
t}. o] = o] 5 418 ¢11(Choi et al., 2005; Oguzeet al., 2011) T+ 1§
S| _O_/H,O_ LH/\]—OE AT= ﬁsgg].oq x—]/\l- %/Hg Ao 7 sk
AT A7 AME Ao F5Eh AR Y S
oA B5FE t)2d© 2 3k Shimet al.(2014)2] A7-5 Ao K
2292 shimmer ¥1572] 2|7} MDVPX.U} Praat®] 57|
07 FogA W2 vhd, A 4L MDVPS} Praat IF
ol SAIA =2 {25k 2ol 7} §lof o] & S gk
o} =, Aol Rlgo] A e vl €] X152 MDVP 9} Praat©] H
S5 k2] © 7 % 2] 5lod(Shimet al., 2014) 473 =43 2 ®H 4 54
of thgh Lot 3k A 2] Al of) 2pol 7k Al al& A

¢

oy 2
o

o dlo
F

2 rE ok ri

shimmer ¥~

9] shimmer Y15~
= yreke
o|A§ Tdg 573l dal 5/3EA
shimmer <=, NHR ] $=X|7} A 43] G&tA]= 22 2+ E:rl 7+
L2 F =Jo] 2 215k Zl o]z} IHd-E tH(Choi et al., 2005; Shim et
al., 2014; Yoo et al., 2003). A A 2 Boersma(2009):= MDVP7} A&
3} peak-picking ¥} Praat®] AF-§-5= waveform-matching®l] 2}©]
7FAEA = ATt 1L A I o] E9EA] 2= 0.001%-
20% Atol €] 71+ jitter gk 2t Axg] o] A 7 7HA] WA of] )

1o o
= =2

2k S A ol zke] 7} USAehaL gk v FA g ol

F7Vek 3 7HA) #h2) o what vha] 578 b A 7, peak-picking W
2] 0] waveform-matching 2] ¥ .t} 284l o] 7171514 =4 = itk
3 33T o] = Aol ol 2FHE W ofu gk A& AFE-3)
fof] what - 2 A VERATE B 9wt 1 o]
& peak-picking<= 2t o] HolQl AlZE X E Ak F 7
9] 71 =2 4 H(peak) AFo] &) AZIAE S8R FHEel A

Al GEFS WA T, wavefonn—matching«— g o] dA BeFE 1
RO R I 3E& AR el
L‘Hl"QEO]Q(Boersma, 2009). A= AFE2]
ol glof o] 2] gk A w7} vyt o 22t

ATFAE B S4E I o® 383l jitter T,
shimmer #1557, NHR | 4] MDVP2] <° 4| 7} Praat©| 1} TF32 9] 4]

K @A 3] o MDVP7} U 5 3814 AR ol Bl el 54
o] Wggoll vl WAshAl wk-g-sh 7; S o 5= 9l9it} E3]
local®] 7%, 1% 39] Adx} ExolM & 5= 9150 Praato] L}
TF32¢9b= 22] MDVPOlA W H gk %01‘1% ©]’4=] (outlier)
} HEA B o] ThE -S4 B4 T o] B] &l MDVP}itter W 3o 1)
% WgFstHE 218 A X gHol(Shim et al., 2014). WHE TF32%
jitter <=2} shimmer ¥l 4] MDVP £} Praatol] H]3l| 7 4] 7}
A3 Gkoke}, TE3201 4 HEH 2412 9] ALg-8 H Aok
1@ o 7,2’8 ; ]743]__12 /\]/\E“.J /HM# a(-)k)\L/\]yll—_ﬁlEii(Ahn
& Oh, 2012), o] 2 <15 o] 28t Axr} Yehd Ao g =HHr),
apol TF322) 297 S48 v wH & 549 S0
B8t =20 9t)
oA H 54 A ullf- F 8 jitter AR, shimmer HF,
NHR ] 727} o] §3 84 =75 AFE-FlE=A] of] et d A 51
Zpo] 7k Geh B2 Qdd el A QdvhEo] Zhzhe] SakehA
AA TR A 5AdS ket v o7k e st
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TF32 ul| 7]\ 5=

3l

(Fol)/eksl/
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Shimmer amplitude Amplitude perturbation o st o A 7R S 7)ol o st
perturbation quotient quotient Shimmer (apq11) - &7} 7 7719k 7R 14§ 10 7]
(S apq) /%/ (APQ) o) gk X Zo] 3t Afo] o] F o Ao gk
Aol
Noise-to-Harmonics 70-4,200 Hz 53}~ of &

Ratio
(NHR)

Noise to Harmonic Ratio
(NHR)

Mean noise-to-harmonics
ratio

CERERE
23 =7 oo o et &
AU A 1 &9 Bt

{m glo

!

TF32, Time-Frequency Analysis software.
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P B R R

Praat, TF32 4§

2 2o ol ol & 7 W] 42 BAlshe Jlo] F2.3 Aol

SN 0]: MDVP, Praat, TF32, 33 =, jitter, shimmer, noise-to-harmonics ratio (NHR)

F-2of| vf-¢- 5-8-3+ Multi-Dimensional Voice Program (MDVP), Praat, Time-Frequency Analysis software (TF32)=
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