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A Case Study of the Development and Application Effects of Oral-Nasal
Balanced Resonance Program for Hypemasality Intervention in Adult

Submucosal Speakers
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Purpose: The purpose of this study was to develop a oral-nasal balanced resonance
program to investigate the therapeutic effect of hypernasality in adult submucosal
speakers. Methods: A treatment program was developed according to the speech
production mechanism stage: abdomen breathing in the breathing phase; pitch
lowering in phonation phage; change of voice focus through tongue retardation in
the resonance phage; and continuous movement of opening and closing of the
velopharyngeal port in the articulation phase. The program was also configured to
apply physiological feedback and clues in the treatment phase. Two adult submucosal
cleft speakers were treated. A single-subject study design was developed from the
baseline stage to the treatment follow-up phases. After the preliminary evaluation, an
evaluation was performed every 3 treatments. The therapeutic effect was measured
using NasalView. In order to evaluate the therapeutic effect, 18 syllable /i/ vowel
sentences and /a/ vowel sentences were used. Results: First, the /i/ vowel sentence
showed a decrease of nasalance values in all subjects. Subject A had a 10.02%
difference before and after treatment and subject B had a 9.56% difference. Second,
in /a/ vowel sentences, there was a decrease of nasalance in all subjects. Subject A
had a 5.87% difference in pre- and post-treatment nasalance values, while subject B
had a 3.64% difference. Conclusions: The program developed in this study did not
use the vowel /a/, but the effect of treatment on the /a/ vowel sentence is clinically
significant. This study included only limited adult submucosal cleft palate speakers.
As a result, further studies are needed to expand the clinical subjects.
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B3 o] dve= AU AR S I 2AE Sk FHI 38 A%
ZeOHe fEsky, o wE AE auE dokEuA siith WY FEtAY
AN weh o dAdNE B4 2F B dACNE = 5k 3% dACIMe
FokE 5 A Wl 2& DM AdT M e A4 edYe %
Mg & & J=F g ZRIRZ NI B A DAClA Aeiek sed gl
DHE AT & A=S SR AY AYsHIE s 2%e tieR AES
AAstglen, 71xA SACIMRE, g fA BA ol2e dd Wi A7 AAE stk
AR 7ol AE 337wtk BrkE AABITE AR Hi¥e NasalViews o83}
HAE S5t Am AFE Bl ffstel 1854R olRold /i/ BE 4 /a/Ee
2 AgSlt A A, [i/ 2E ZROA A ZROAA fofuist vlgA vt
etk oA A A2AF 10.02% Aol vekgen], tiidA Be 9.56% Aelfit. &,
[a B2 EHNA WA BROIAN BIgA] Farh detgth oA As AEARY] Hl4A
Aol7k 5.87%, dVA B 3.04%=2 A= B&: o] d7olM NI Z2adoMe 2E
/a5 A3 FYAL, A& Bihe /o) BEEEOAE e AME dFEeR ootk
£ 7 Utk o] A7olM AEE ZEIHNE EE /a/E ARSI A, A Ak /a/
E3EROIAE Mol HYlr o] A= ARl ARl HusAE SRtk qideE st
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.M B

s (submucous  cleft palate) F<7HEe St
RFRoE, §er WiEE HEE £ glov Wi &8
59 Fgo| AR FabE Aeolth Eg Fedoly G
SAoMEE AV HuEAT, Fusde Bl |
ek o] glod AQ7]dl ol28 3 AARE BAE A
stal AojAlolA EosHAl =®, THH|d(hypernasality)S
FEARE YFEHI pEoldt AdojAErt RojAle ZoE Hi
HrHChoi, et al., 2005, Kuehn & Moller, 2000, Park, et al.,
2019). 181 A% 4 (velopharyngeal closure) ¥4l 45
€ o] & 4 glomz AojAEAll ogt lojEAo] Hg
SItHKuehn & Moller, 2000).

HAapsltge] et 24 S48 4719 F8 EAo #
g 9T AlEle Aot Q7|9 A AR AQIFHH
FHE $557] ojgenzg B0l ZdoA FAE "avt
AHRuscello, 2007). E3t AdEgo=z  Fet7fde] AR17
Aojzlgo] SQlojA HEjd ZHoA AolEAL; TR} Aol
AFBA 7} %831tHGolding-Kushner, 2001).

A= SR EstHoR 3 2719 7|5oE o|Fq
AKFerrand, 2013, Kuehn, et al., 1993, Kummer, 2008 ).
TAAZ(evator veli palatini muscle) $20=2 Qlgt AL
A3 ARIFE8 Hvelopharyngeal sphincter muscle)2] 45
o= QI IFY FFo= ARF= HEd. Iy, A%
= st tofolA] Adse Z0® HiHoh

Al Age) FEAE e, IS A7)
gt ofg] A& ZRIRSS A&HHoE AdE Utk I
A AAE Sfe ARl AEsle I8EE STHIII
sl E71, #7] S £ e oA RE, £H F5F
T 49 +H BAE diEsh] S’k CPAP(continuous
positive airway positive) FHlE A-&(Ha, et al., 2012, Jo,
et al., 2007, Oh, et al, 2005)5k= 59 WHES B3l Ao
g RS FHoHL Utk olet ZL2 Ag WSS FH[A
EAE AAFHH A EAES sk d ok

Boone (20102 HZ&T7I9 AFH F9|7] 7l5ol of
2ol Adze F/JHiA(voice focus)®t 22 WA Q=S
W7 P 38 730l FFE FA "ok Akt
. I8x S spgel], REdE AT dol £F
oA H5Z ARt i &E=® dop], Al Y A
7¥el7], S/uiA1e) et 52 A& WHOoE AAlSHch

SHuAE A IR £ ko R FEECh 9 UgF
< oMY A & fFo 249 2HS AN
A WRRE HIOARE Aol o2& R w349
28& 54 FHBoone, 1997). 2/uiAolA 7 dlmdo
2 ABEHE A= vdel SA8xFE £ HrkAT Hho
of. 8y QhHRRAST HPHE HFoR HEsH 24 ouA|
7b AAEE TR SRRelA 8514 =t

A S oM Hsks % st o AWl
T FRo=E ushn 1 Ax A9 dole oKW F9
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A}, olet viE S/guix|e] *HSle % S § s
QT oz o]Fojxtt. olo wrt x| Zol= AojAn
S4EtHBoer & Bressmann, 2016, Boone, et al., 2010).

5o we} vlAgdx9] Aolrt glow, /if BZo] /a/ BEH
o HAX7F EtHHa & Shin, 2017). E3F AFE mdsy A
AoA /i) BZolA AT B FAHE] wet A0l A7)
= HALE WobHtRong & Kuehan, 2012).

o] At Iy EA MAE flste] Al S/gHl
A ket &% spgo 23S Fol 4T HdolA
BHoE S A= T & J=F ZETIHES IR
a8l 2XAEHIAYS(speech  production  mechanism:
SPM)el At 3%, T4, 3%, ZS9A TE 4%
Auix] ZRIRS skt ZEaE sk e
SlE SR SAAEHAUEEAC] oE EAE A
7+ AEE S0 sk, o EAE sidsh] A% Am
HE T2} S8 I AAE A I 3% %
2 J¥(oral-nasal balanced resonance program: ONBRP)<
AR HulsAg SAolA Aeste] 2T aNE AT
Skt olof thsf =2Jst3ict.

o] 79 FAIHQl AT-EAE thaat 2t

o2 mx oo

i}

H7d 29 79 magdo] Aol AubslAY k9] ]
%‘Zﬂoﬂ §:\7—]’7}- %1%1]% OE}O]'E_?_X]— 73“_}_- q_

1. A7 Oy

o] A7 ofAZA 15IA dAFd 279 4 Hus
NG e des ZeaRs pdely o2 HLd 7Ks
e AEsH

1) THRE A
A A T 204 HEe® Folde] WA CoR Slofgt
onf 25 st &, 27| ol8’t oA FEo| AlRPHel

= g
A Hol, opmjlext A £ 7l 49 wU(north of
the hard palate)o] ¥&=o] Hus/ld ZAE A =HA
ARt EE] IIFAE WA AL sHT
I oA ojxid 23, 71t dalld o
£ 719 FH % 7Is2 Aeldley AN wolh ¥
Zow IEEY. 21 AUdFEHATIs AARIM AFE
WY A JEEA e, dgh aEd] F9EEE
ARgSIE W AAZECR vt ARt
HE-A-vieddes AAEAG ERE, /s/7F oS HA
A [if B0l Fske A AFEE [Nz diAENH 2
g 3leielA ot o] S4E ARSIl UZoE /IS AA
ARl ERErt wteH, A9 el it ZAHS 94
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a2
oS
o,

T,



501 FarstHe

st QA Ttk ehlgat vlndo] Fa RAYOR @
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2) AR B
g BE T 254 ooz 2247 TAEY AL
s et Qglod, WS AR olHasd wE
01582 (bifid uvula)o] EIulo] FarsrrlAR AsEgI,
Aoug 23 uTRise BAES YRR sl
e QUSRI BRI b 2 0 5 A

o e
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method)d] ER-Z44 555 @‘8‘5}9‘5\3@, i%oﬂlﬂ g
oF A7 o, HE1 HEoA i/ BSE ol&d dAE A
&313itt.

J=n g 2 3 SAeNE BS /i/E ARESH] Boer
3 Bressmann(2016)0] AAZE HAA7F Woixe FHEH
WS 283519tk Boerdt Bressmanne o[E-Sksiom &
Tet & s Q% Y, $F sPeE HAAT § Hopy
< Haselrh

o] dFoi= WA BAY FF SHFE fEsh] 98l &
7 2ZoR AT ¥ES FEAU S5 HA deEl,
ddizeols ARESIYTE 121 Jo(2002)9] &k s &9
D209 F T dAY B 9AE FEol] Sk SHE B
= ()M - ohe, AS+EE $E(s1)004 S
SHeE Sfoirh o] ) RS2 mHE /s/E ARESIYITE s/
dE 78S o83t B4 3F gAME ARESE Aotk
I3 = ool SEEW XUidt §E WS AA /i B
= W & o AdE dE FUSRATIEA A
SHES oF3ich

B AR WHe 348519
< ofstal wlEA USSR Siylth oleh T2 %—%
HOI% HOJol =0 oFdS Y& £ QlthKuehn, et al,

= |

1993). 2T vl @ BEe o BeEs Al

0

SiAte| HlY

S |5t THIZ 3E 7 Z20H JHUD M S ¢ A G

B9 A9, dAsHN] Aze A4 Fei S5 ol
U BYHQl ZHd EgHoE 23S AET 4+ U
S A% F4Yue AT AL R 283D Rl
O 77

I 222 EsHA 235H Sl S 285180t

:’-‘“4—' Wy 3 - gAoN BEE A (negative
practice) W AAS I A IpE0] HRE FET &
AEE otk 35 A0N= B 35 S dACAM=
HAAE AAA7)17] oo 2= spdo] EEO]EE == A5
< FRAYY o w siltt dFx
ek 9 QdukAT B9 e B H]Z;*—tv'—% %"éi’é
(nasal focus)& F2A3) "oz 33Tt

I:]

B 1. S8MEHAHUZ0 M2
D=7 23 HA 44

Table 1. Training phase design of oral-nasal balanced
resonance program according to speech production mechanism

DA ZAZ 95t TH|IZ 20 s

4= TIC

SPM phase Methods Speech Negat.we
tasks practice
Breath abdomen /s/, i/ chest breath
Phonation lowed larynx i/, /si/ raised larynx
Resonance retracted tongue Ji/ fronted tongue
larynx focus nasal focus
soft articulation
- pressure
consonants VNV
Articulation hard articulation VNCV none
- nasal
consonants &
vowel

2) VNV VNCV 2284

TH7t 39 4% ZEIHY 2Z TAA AMEE Ao
A79 223 CPAP(continuous  positive  airway
pressure)ollAl AR Q&= VNV(vowel-nasal-vowel)2}
VNCV(vowel -nasal-consonant-vowel)i SIAHEE 2).

VNVe} VNCV 22874004 Ve EZ /i/ols N& HlZ /
o, 1, of, C& AR E Y] =2 s /A, &
/o L /=, », =/E 516, éJXi CPAPOA=
25 [i/% [a/E AESHARE o] dfolAe 35 TACIAREH
Bs /ifE ARESH, BlA8X7E 2g /i/ -?}730“*1 =1, 5%
3 oA E 2Z /i/E ol&ske Aol AFAolr] gEo] =
= /i/g ol8%t Wiks FHAste] EHsk=E sigith 11
[a/ BSE SHSHA] Yrjete gutskd 4= Slohal ot

VNVe}F VNCV 28742 253t dEAZoA= AdF
Ha, 221 HSoA= AJAF e 8°SHA €tk ol9
ot VNV S23(dol)olMe A% Ha-Ag-daE
A&Hog AFsfo k. T VNCV(/YA, GH/)olA=
AJNF HH-7L-H - FesteS st

3 VNV®F VNCV &304 258 9% o, =9
ELolA SAvth FAE T AT HA-E-HAe
&% WA SHoles Silth IE 1Y &hm dEAR
Hl S 2o Hlsf ofslal wiEA USetes ¢ & HF A

>
S,

flo 4
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A £50]4 SlsiES Sjolct,

3) Mx| DY U mEs

Boer¥} Bressmann(2016)= 1679 FAF oA S dijez
AuplAel SabA] e WAAE Hlasisd 1 AT, T
Az WA ase AR WAL SR B Tsiel
o} o] Qo el FHAo] T &, 9%, FRo| Hol
off thet drgo] AU SPaFEo] ol sttt

olo] wet o] @FolA 2 SPM o] WAt mEHH H=
B mEge] PHNGKE 2. 5F WAL B4 55
RES] 98] ol Bio] dulhe ojgsle] 274 meag
Aga)gich. 1o B4 WAGN S5 sl thstel &2 o]83
222 TS Ao oS o]gste] B Fuldo] it A
z}x% ;gz]—x% E]_Eﬂ xﬂ,g] ol A] /\]7]. lqcuﬂ_O_ Zﬂ_l_o} ]—,]_ E?l’ }_,;_E_
B 24 Bolo] H7HoR S& AT} ote] Aol FelskE
£ sigih. 29 DALMETI: 3712 ol8sle 74 BAY
HJolo] Tfe 5744 MEMe AGHES Sloict 7k WSS
S o 7S 595 T U )7 YRoA AL mEoz L
P, St PSisiE g gHom Lol S0 A
g sl wE $% 23 B30l disiA=
o] 2714 MEMe ALIICE o9t RS T

=1 jEs

N

o] victg

AN ee 3to] B2 TS ASSHES S

o &L

H 2. 3HY 445 9ot HIE 3 o D209 My 2ad 3
M= KA
Table 2. Providing biometric modeling and feedback of oral-
nasal balanced resonance program

Modeling and

feedback Methods Note
Pianolo Music
Visual application Visual presentation of the
! (version 3.3 target frequency
Michael Real time feedback
Stickli)
Audio Recorder Presentation correct and
uncorrect response
Hand Touching abdomen and
Tactile larynx
Inhalation Inhale
3. &8 g4
1) BAEF

Hol AURTAL e Y FAS A PG 3
79 Z2agY UE 2P 96 NS 2%
oA WhE A

WiE 98 ST WOHEE Ha $Q01291M A8d
/i/2G0% FHY BT [o/220R FHE 1689 EHL
18942 Sslel ANGSITHEE 2. 1 ot @l
1880] & We] §7] ¥ 37 F¢ AEEE LoEel o
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FIECE Zgetths 723 Han, 2011)° AT

Dr. Speech 4.59] NasalView(verson 1.31, Tiger
electronics Inc, Seattle)s AMESIo] =S319ion, 7] &4

< 7 AR & =ololl 2A A - &= E
70 dB A=Z 33] 9A sttt BEE NasalView?] =70
S 283t AHollA +7F F 50cm ¥l SUA KG-70(Kaise
coporation, Ueda)& Argsto] 2RIt 33 =g 5 25
242 23] A Y2 T2 AREslTh

9 di 94E ZEO9 a9 Yoy s 7izA
A, A GA, FA Az AAsin 7124 Jﬂ 33],
A A 1391, SAe F odIglen F 39 3F B
ARt Y 7172 20199 6 1URE 749 31 e] 194
o, 15 oAt 1730] 4024 A=g JFsiitt

3 &8 Ext

(1) 7124 &4

A A A olHe] A =R ANE 1828 RS
ARgR] 712 2 33 Bt okl

@ 4 24

A A= W 7] R 3 HF ZEIHS HAIS
dom, 353, 63)A}, 9313k 3)7] FE Al AAF Eo] wE
FYHE Bk

(3) gutst A

aurst S Wk s S ZEao] FEH 15
T AA =5 AMgsto] 13] AAJsteltt

4. 741’-} X2

. ¢7 Zut

1. /i/ 28 2™0IMQ| BHIYX| Hat

g HAE A e I % Z=ad & 2y,
/il B golAe] wgA wate] 7|xA, A, Lutst A
A= 9 1014 AAE viek o] L.

1) CHAIRE A

R AR 7124 8 A B
vglonl, F4 wACIN AL gaste] o] mEage] 3
S Al | b G AR uehith EW &
A BANE 25.5%2 ZAEe] Zzagel mwe I

% sk

8.75%91 HIAE e



21 HaoHHE Spkte| |y

40 38.02 3807
40

- 28.05
30 3598 37.56 30.32
32.45 .
25.5 ==p==subject A i/

25.55 25.83

20 el sUbjECE B i)

10

Ifulluw—up I

I baseline I I treatment I

0

1 I 2 I 3 I 1 I 2 I 3 I 1
J™ 1. /i/ 23 SHOIIMO HlgR| At Hat
Figure 1. Progress of nasality in vowel /i/ sentence

2) CHARE B

dA B A 712A ©A Hdt HAEAE 35.33%%2
o, A DAl Hdt ¥A= 2638%2 YEEH ©, 7]
24 dA B7F 2371004 didAF Be WA 37.56%= W
Bt ok B SA @A B viAAe Aaste B¥E
YR E3 A& FZ0A 25.89%H"  HIEATE A
dAClA 30.32%2 HEht Assteloy, A 9A0NN B
T 35.33%9 HAAErks Sokch

o] AFolA s Il AAE T 7 FY 43 =
239 55 A9 Ao 1379 Am I AP
TF GACNAMRE SAHoR AFPstgon, g Ax 33
71l T53 B DA Esilen, olF 3% 9 %

Aol FHS FaL Ayt AFHASG T2 oA B A
, A 35S Edske d ofeol AT WA A

=]
A gob ME AN FRE ke AW & UES %

=
_C])_

o Iy, oA Be 131710 B4 2% &¥o]l & 554
|

At I3 Y 3 G FHeR 63717 Amrt A
i

)
o

2. /a/ 28 2E0IM| HIEX| #3t

Y gaE R T Y @Y ERY 2A A,
Jal BE BRGNS A sl 7|24, B4, st B
Zuke 39 2014 AAE sl Zo] vieb

%

40

22.22 i
R —— e sUbjECE A f3)

17.56 i
20 1586 1449 =l subject B /a/
1638
15.21 13 1519
EE]

17. 1887 1530 goae

I baseline I I treatment I Ifulluw-upl

0

1 I 2 I 3 I 1 I 2 I 3 I 1
O3 2. /a/ B2 SO HIGR| Znt Ha
Figure 2. Progress of nasality in vowel /a/ sentence

SHE flet HIZ
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Y oY D20 N M8 St ¢ Al &7

1) CHRF A

B AR Z1EA AN BE sARE 2165%gon,
AR $2 AT 14802 vehith 1eln 34 F2 o)
A DA 16.98%% ZAE] A& FZ2 Hr} 1.09% H|
YL gpetel AR AFe] AR 954 Egol, F
A A B AR vl 467% Baslel o] ZzIgo]
HS gaAIE o Eah Ut

jud

2) tEAE B

qd2F Be 712A @A Bt A= 18.51%%HeH, ¥
A GACNA Bt BEAE 15.82%, FA DACIAE 15.19%
et mebAd el SAE AR e 3« E ZE
a3 Aol A Y2 [a/ B BHENE AR A
o addE & & AUtk

V. =0 % B2

=~

o AT Al HuehkigY] TS A7 Slsh
THE I ¢ ZROHS pgsiilon, Al ATE 59
of 28I ans et sixich

Hulg HAE A I 3W 4% ZEIPES Foet
MEe] E4& vioz si9lom, SPM ©AE Qs WY
S H8oIeE ApIESlch Eh A tidRelmE RAAY
oA mEE 9 sjees ng s} ofgle)

M =2 4 FoeklE SHelA A8% 2
o AT R AR A Hasiels W HgATE HAd)
Ak J23 Ha®k Shin(2017)9] 16880049 A4 4Rl9]
B AASIL Qe B /i B 25.90%9F HS [a/ B
Z 13.10%3 HlwotES o, HIE o] AT Rt A7 R4
9 BN 2 /i) 239 BT Estgo, AHeky
oF R AN fARE Am adt Anet fARE HAE
LERA STt

= i/E Y BAECA AmT|te] mE ugAE
vlwetglth, g AR ARAZT 10.02% ol7b vEhtow,
g4t BE 9.56% Aoldtt. thRt AR AEAF] ulAgA|
Aol7t 5.87%, WA BE 3.64%% A=t o] AFolA
e ZR2IHNE BS /a/E ARSI GUARE AE &
e /a/ BSEIAE Aol HT

B /i) BT BE Ja/ B 7F HAI9] Aol upgAe] @
3 Y AT dukoR SRIE: AbdoltKlee, et al.,
2002). ofell we} ol AT iRl Aol Auslid SHE
E3 AE A gAdNE B /i/ #gA o e vRAE Y
Efiglon, A Fofle oo} 2L HS 1T 4 qlelch

HAE aA7)7] Set B Ao 2xE e &t
g 21 9 o)Zg o8 Fug YL B APHoR o
T FA BEOIAA o]FoiAirh

Sk ok oM Y & AFeich
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Bressmann(2010)9] F48t o2t o[l AT Kol
AE SelEigle N ZRIdg AYY wels o
2 FoIN9) A7 &4 e A8sttHLester & Hoit,
2014). WA 9T HE sk Aol 3715 oA
slol ¥ QEoMe] AYS BT The, HE skl
sEolie] e GIsH sk delw, e Smola

g =3

o] AFAE I TAE A g AN A%
sl WEAS QFsk= CPAPY] VNV 181
VNCV 234 E o83 IXRE AR8siolth dRtde=
CPAPE 83 X&avol| et AFZAFol|AlE CPAP 7)7]
£ 283t Aol 288 Agetd, 1 Ay Agzsld &
3] @it Aok Euska ckjo, et al, 2007). VNV g
I VNCV 22848 CPAP AHE olgshA] et %
9] 2A9e WEHoE {ug wE 22 AE wA9 a3t
2ol A =tk & 4 Aok EE EAREQ x3uo
2 A%t gAHoE HRE e iAol YeiA] gnE,
o] oA AMgSt wpESIt wEAZoR o]Fold kgl
Ae REgn 7pEA #wee o WHes Husiid
SplA F4E Lrx] koA moleH wed & Sk
sttt g =2 FAo| weh gzt BY A%, T
T o FoNY gEE WA A =T skt B
HgoME AtFes & o A%t 7|9 e Sx= W
ShIEE o9t ol met 53] ot 240® WYRTI]
FAES Yege o Ax A%t 4oz wigArE W
obE I 4 Uitk

o] A9 /i/ B Ao R A9 AL X FEE
o fA Ao HIGATE 2.55% © Atk Y g
Z Be Q08 4.43%7t S7Kt] FA old ©AQ wlgR|et
fARH YRt g J53t 94 =R ool oA BY
A% o= b 9§ TS ofEgol Qlold Z2Ias
AFPsh= AN 2&HQ0 AP Exlo] =t oo uf
gt /A @A BrloA FA glo] BrPt olFoAmE A=
A 529 ugAS Yehd Zog 223 B 4 Qlth /a/ 2
B4E olgst 94 9A9 wh Ax AR A AR F
oA Bt 1.09% HI8A7F Adsstaed, dzt BE 0.17%
Aotgltt. Ao R /a/ g F4E o83 Bl §4
Ae AdEoz X7 aiyt fAEE Aog vERgth

£ oo

oy oo

¢

o 7o) AR L & A7 TS AWRLA Wk
3, ol AToldE T AAE g% PG 2Y 29
eI A 9 1A =l ot aduz, 3%

il 39 FHE Sste] Hauly A AL S mea
6ol 37} A aTEtD @ 4 gk
S, o] Ay ARIATE 299 Ausld SR A
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Appendix 1. Phase and execution process of oral-nasal balanced resonance program for hyernasality in adult submucosal speaker
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Appendix 2. VNV and VNCV speech materials of oral-nasal balanced resonance program
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VNV VNCV

/901/ [9A, (84, 18R, 18R/, [9A/
/<1el/ [N, [AY, [A, (A, (A
/3°1/ 19A, 1A, 18R, 1A, 19A/
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Appendix 3. 18 syllables sentence for acoustic evaluation
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