= Abstract =

A Study of Acoustic Characteristics of Two Syllables Words
and Sustained Vowel

Ki Hwan Hong, M.D., Yun Jung Chae,* Bum Kyu Kim, M.D.

Department of Otolaryngology-Head and Neck Surgery, College of Medicine,
Chonbuk National University, Cheonju, Korea
Voice and Speech Therapy Room,* Chonbuk National University Hospital,
Cheonju, Korea

MO

An evaluation of voice disorder has two methods. One is a perceptual analysis and the other
is an acoustic analysis. All of these methods are just focused on sustained vowel. The analysis of
conversational speech levels in voice disorder has not been achieved enough. The purpose of
the present study is to compare two syllable words and sustained vowel in the vocal polyp
patients and normal male speakers and to be applied on the vocal assessment and the voice
therapy as a basic data. Fifteen male patients with vocal polyp were the subject group. Fifteen
healthy male were the control group for this study. The voices of the subject and control group,

saved in MDVP of CSL were analyzed by its own analysis program.

As a results, in subject group, the voice qualities between the vowel following lenis stop and
the sustained vowel had no differences, and the voice qualities were different significantly
between the vowel following heavily aspirated stop and the sustained vowel. In the control
group the vowel following stops and sustained vowel had also many differences in their voice
quality, especially significant between the vowel following glottal stop and the sustained vowel.

KEY WORDS : Two syllable words - Sustained vowel - MDVP - Vocal polyp.
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249 Az ENE A% 7|2l CSL(Kay
Elemetrics Co., Model 4300B, USA)%5 MDVP(Mo-
del No. 4305)& AH&3I4 1L, &4 AAA AREE ™
microphoned AKG Acoustics®] C410 model2 |
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MDVP A7 Z2a3& F3) E45A Yos
719 sEha| ezt 9lom, ol 19939 Delisky® 7]3
o w2 87 FEo2 i 4 QU
)72 Fhe 28 §H
Fo(average fundamental frequency)

STD(standard deviation of the fundamental
frequency)

2) §-H| §E Mo M T
Jita(absolute jitter)

Jitt(jitter percent)

RAP(relative average perturbation)
PPQ(pitch period perturbation guotient)
vFo(fundamental frequency perturbation)

3) B-07 Yk Bio| @33

ShdB(shimmer in decibel)

Shim(shimmer in percent)

APQ(amplitude perturbation quotient)
sAPQ(smoothed amplitude perturbation quoti-
ent)

vAm(peak amplitude variation in percent)

4) 24 Y (voice break) HH YH
NVB{(number of voice break)
DVB(degree of voice break)

5) Subharmonic &8 J&
DSH(degree of subharmonics in percent)

- 105 -



NSH(number of subharmonics segments found

during the analysis)

6) 249 27484 (voice irregularity) 2 ¥H
DUV(degree of voiceless in percent)
NUV(number of unvoiced segment)

7) B&(noise) A FH
NHR (noise-to-harmonic ratio)
VTI(voice turbulence index)

8) Tremor & BX

FTRI(Fo tremor intensity index in percent)

ATRI(amplitude tremor intensity index in per-

cent)

Fftr(Fo tremor frequency in Hertz)

Fatr(amplitude tremor frequency in Hertz)

9] setrelE B AFANE 237449 HejuiE
2 Mesi B, ol 8ol 22te] Ag /v,
=, w/ Fol 0F BE /ol/F BHe) oz
. 94, 8% UEF AN ehts ASE
& /ol/s} ol &Aool B vlaEA syt F ¥
A2 ALY g2 o8] §AS BHaNL
o, wpA o 2 ALRE o/ dgha] fxtys

9 g9 54 B

& ot

A&RE D ojgA] M/E wusE A, HA,
AEY 829 A¢ AEEL /ol/oA short term
amplitude/frequency perturbation, noise related,
subharmonic, voiceless measurementelA] /8]/H.

=L 2ke wgen, M)/ 23l short and long
term amplitude/frequency perturbation, voice br-
eak, Fo, SPIIA /ofl/Hth £& ke Ho] YA
o) A% A&n e oY 4 dEla] FEA & ¥
= wolx ¢u, ot SPI(p<0.007) A% EAH
oS 5ok Yz A, Flo, NHR | 57F
2] A7 o] Joll/AAN T g HAT, YA BE
A FANNE /8N4 B & Bt 53] vFo(p<
0.002), Jita(p<0.002), sAPQ(p<0.03), vAm(p<0.
05), SPI(p<0.003)14& BAXNLE Fof3tA 2

#s 2o, AUEY sAels gl gzl /Hl/
WA A FAR EtERAd € ESH WA 8]
FogAE AS o 5 U

FRiAE AERg 9 2840 /9/8 vusE Z
I}, AUEY #xe) AE /o/2EA] sAPQ, vAm,
NSH, DUV, NUVlA /3]/ ot EL23ts Eieu
EAH F94L e, /9/ w3k 53] Jitt(p<O0.
05), PPQ(p<0.04), Fo(p<0.007), vFo(p<0.001),
SPI(p<0.001)1A BAH F94¢ ne, oA Az
/ul/eh= g AdiedAe 53] frequencyol A9
EFAAs Al Bebd A dde] FEEAT of
Z79 3% o &g /A)/9} vAR Jel/HAME
Flotte] /9/50} &2 & HA oY, BA4 794
2 Q%3 /F/PMe 53, Jitt(p<0.02), sPPQ(p
<0.03), Fhi(p<0.05), Jita(p<0.04), Shim(p<0.05),
vAm(p<0.03), SPI(p<0.014)e1- BAH L= {3t
A EL #e 24, A 2o 53 P B A4
o} B S, E9bd Ads & o AT

A WA AEES 9 2840 /ul/E vusjE 4
o, AEY A B /ol/ kA Jita, Shim,
APQ, sAPQ, ShdB, vAm, VTI, NSHelA =& 3%
< B2you BAH Fo4Le Az, /ml/ 2EA, 5
3], vFo(p<0.05). SPI(p<0.002), STD(p<0.001)l
A st =2 & Ho Fo, frequency pertur-
bation?] E7F&47} doje] Eebd uld @] BYA
o} tizTe] AS /el/AE /M, #/¢ v =
Flod| A =2 48 Holx, EAdez fode ¢l
gom, /AL Jitt(p<0.02), RAP(p<0.05), sP-
PQ(p<0.02), Fhi(p<0.01), vFo(p<0.001), Shim
(p<0.007), APQ(p<0.05), vAm(p<0.02), NHR(p
<0.03)91M EAALZ FoJgt AolE HAHTa-ble
1,2).

At Z9 gxt9} gizTe 2340 vl 27
2 -7] Fale Ho] o EEY gAY 2830 /1/
oA Jita(p<0.04), Jitter(p<0.02), RAP(p<0.013),
PPQ(p<0.005) 914 tl&* Bt} fojshA E24ts
vehdon vFo(p<0.012)& /vl/aA- dzFE2ot 3
AL frolsiA w27 Vi -] 2=
Hold A AT /¥/4A4 ShdB(p<0.02), Sh-
im(p<0.05), sAPQ(p<0.019). APQ(p<0.07)71 o
Z27Rc feldA Eogke veden, vAm(p<0.
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Table 1. The comparison between two syllable words and sustained vowel in vocal polyp patients
/pi/ Jita Jitter RAP PPQ  sPPQ vfo ShdB  Shim sAPQ APQ  vAm SPI
mean 163.88 2.08 1173 1144 2445 1005 0455 4.216 7.14 3.072 2715  26.22
STD 66469 1.118 0684 0.727 1.897 3659 0335 3.157 6.05 2,764  7.361 13.33
e/ Jita Jitter RAP PPQ  sPPQ vFo ShdB  Shim sAPQ APQ  vAm SPI
mean 1719 2.04 1.19 1.21 1.88 5.69 0471 5089 6.129 3.7 2284 14.23
STD  137.08 147 0.85 0.901 2.011 10.302 0363 3.511 4609 2618 10.688 6.172
p-value 0.384 0488 0451 0346 0.204 0.06 0393 0.137 0.204 0.132 0.068 0.007*
/phi/ Jita Jitter RAP PPQ  sPPQ vFo ShdB  Shim sAPQ  APQ  vAm SPI
mean 177.32 2.858 1.55 2 3.141 14.25 0595 57 5922 4037 2125 29.72
STD 93.11 1.842 0.991 1515 2602 7.328 0424 4.25 3.571 3378 5938 15.051
e/ Jita Jitter RAP PPQ  sPPQ vFo ShdB  Shim sAPQ  APQ vAm SPI
mean 171.9 2.04 1.19 1.21 1.88 5.69 0.471 5.089 6.129 3.7 2284 14.23
STD  137.08 1.47 0.85 0.901 2011 10302 0363 3511 4609 2618 10.688 6.172
p-value 0436 0.057* 0.06 0.04* 0.06 0.00t* 0.5 0.307 0.435 0367 0.292 0.06
/p'i/ Jita Jitter RAP PPQ sPPQ vFo ShdB Shim sAPQ APQ vAm SPI
mean 148.76 2.377 1.28 1375 2494 1045 0458 4535 5.3 2.73 17.52 23.2
STD  108.99 247 1.444 2.043 2151 4187 0.36 38 5712 2346 6216 11.39
e/ Jita fitter RAP PPQ  sPPQ vFo ShdB  Shim sAPQ  APQ  vAm SPI
mean 1719 2.04 1.19 1.21 1.88 5.69 0471 5.089 6.129 37 2284 14.23
/pi/ DUV NUV NHR VTI DSH NSH DVB NVB Fo STD Fhi Flo
mean 5.09 1.33 0.132  0.036 1.569 0.33 1332 0.142 128.1 1273 1514  98.34
STD 9.697  2.531 0.032 0.013 4.27 0.837 3.264 0.388 28.228 4928 38.237 19.712

e/ DUV NUV NHR VTI DSH NSH DVB NVB Fo STD Fhi Flo
mean 6.78 6.066 0.15 0.042 1666 1.333 0 0 12585 741 15096 108.7
STD  15.082 13434 0.078 0.009 6.454 5.163 0 0 31411 13972 5233 27.63
p-value  0.35 0.09 0.224  0.27 048  0.228 0.067 0.083 0.313 0.06 0467 0.083
/phi/ DUV NUV NHR VTI DSH NSH DVB NVB Fo STD Fhi Flo

mean 4.35 0.86 0.164 0.053 2578 0573 3458 042 15788 2031 188.89 108.12
STD 7344 1407 0.08 0.088 3.942 1.049 8.647 1.05 30297 128 37.057 19.633

e/ DUV NUV NHR VTI DSH NSH DVB NVB Fo STD Fhi Flo
mean 6.78 6.066 0.15 0.042 1666 1.333 0 0 12585 741 15096 108.7
STD  15.082 13.434 0.078 0.009 6.454 5.163 0 0 31411 13972 5233 2763
p-value 0.27 0.076 0.3 0.278 0308 0288 0.071 0.071 0.007* 0.07 0.03 0.465
o'/ DUV NUV NHR VTI DSH NSH DVB NVB Fo STD Fhi Flo
mean 10.2 186 0173 0.037 2774 033 0 0 15398 1635 182.78 114.16
STD 21941 4437 0.172 0.015 9.389 1.046 0 0 35.763 9.193 57.541 26.877
fe/ DUV NUV NHR VTI DSH NSH DvB NVB Fo STD Fhi Flo
mean 6.78 6.066 0.15 0042 1666 1.333 0 0 125.85 7.41 15096 108.7
STD  15.082 13.434 0.078 0.009 6454 5.163 0 0 31411 13972 5233 27.63

p-value 0.283 0.125 0.286 0.285 0351 0.229 0.5 0.5 0.01 0.05* 0.01* 0.267
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Table 2. The comparison between two syllabe words and sustained vowel in control group

/i Jita Jitter RAP PPQ sPPQ vFo ShdB Shim  sAPQ  APQ vAm SPI
mean 11033 1.37 0.72 0.7 1.86 6.56 0.28 3.05 4.79 1.96 16.65 14.04
STD 63.366 0.588 0364 0.371 0.84 1977 0.108 1201 2702 0.732 7.2 8,489

fef Jita Jitter RAP PPQ  sPPQ vFo ShdB  Shim  sAPQ  APQ vAm SPI
mean 5503 0.698 0398 0.396 0.62 1628 0.181 2112 2806 1.672 11.304 6.538
STD 18.904 0.253 0.152 0.14 0.188 0922 0.072 0.824 0.72 0494 5431 4.283
p-value 0.002* 0.06 0.07 0.07 0.08 0.5* 0.09 0.06 0.03* 0.09 0.05* 0.003*

/phi/  Jita  Jiter RAP  PPQ sPPQ vFo  ShdB  Shim SAPQ APQ  vAm  SPI
mean 10077 138 065 064 192 1068 03 327 303 225 1674 12.82
STD 519 0493 0332 0332 1091 4046 013 138 1314 109 6628 7.933
le/ Jita  Jiter RAP  PPQ sPPQ vFo  ShdB  Shim sAPQ APQ  vAm  SPI
mean 5503 0.698 0398 039 062 1628 0.181 2112 2806 1672 11.304 6538
STD 18904 0253 0.152 0.4 0188 0922 0072 0824 072 0494 5431 4283
o'/ Jita  Jiter RAP  PPQ sPPQ  vFo  ShdB  Shim sAPQ APQ  vAm  SPI
mean 14347 185 094 105 191 892 034 367 436 243 1722 1075
STD 18748 1794 1072 1609 1571 4947 018 1871 2677 1378 6589 7.228

e/ Jita Jitter RAP PPQ"  sPPQ vFo ShdB  Shim sAPQ  APQ vAm SPI1
mean 55.03 0.698 0.398 0.39 0.62 1628 0.181 2112 2806 1.672 11304 6.538
STD 18904 0.253 0.152 0.14 0.188 0922 0.072 0.824 0.72 0494 5431 4.283
p-value  0.041 0.02* 0.057* 0.068 0.02* 0.001* 0.001 0.007* 0.064 0.057* 0.02* 0.031

foi/ DUV NUV NHR VTI DSH NSH DvB NVB Fo STD Fhi Flo
mean 2.13 0.27 0.13 0.05 2 0.2 0 0 130.32 871 14375 109.42
STD 4849 0593 0015 0.022 7745 0774 0 0 2368 3535 26.54 18.936
e/ DUV~ Nuv NHR VTI DSH NSH DvVB NVB Fo STD Fhi Flo
mean 0 0 0.13 0.052 0 0 0 0 128.89 211 13538 118.99
STD 0 0 0.017  0.02 0 0 0 0 18.102 1.375 17959 16391
p-value 0.06 0.061 0482 0485 0.167 0167 0.1 0.1 0.439 0.1 0.05* 0.123
/phi/ DUV~ NuV NHR VTI DSH NSH DVB NVB Fo STD Fhi Flo
mean 0.89 013 0.15 0.09 1.95 0.13 0 0 14832 1651 16991 11259
STD 2343 0351 0045 0067 5198 0.351 0 0 30.707 8.294 32948 18.25
fe/ DUV NUvV NHR VT DSH NSH DvB NVB Fo STD Fhi Flo
mean 0 0 0.13 0.052 0 0 0 0 128.89 2.11 13538 118.99
STD 0 0 0.017  0.02 0 0 0 0 18.102 1375 17.959 16.391
p-value 0.082 0.082 0.098 0.093 0.084 0.082 0.5 0.5 0.077 0.1 0.06 0.21
/' DUV NUV NHR VTI DSH NSH DVB NVB Fo STD Fhi Flo
mean 3.35 0.33 0.16 0.07 1.75 0.33 0 0 147.58 1291 164.32 116.55
STD 11456 1.046 0045 0.058 6.793 1.29 0 0 33939 7.021 32.688 26.608
e/ DUV~ Nuv NHR VTI DSH NSH DvB NVB Fo STD Fhi Flo
mean 0 0 0.13 0.052 0 0 0 0 128.89 211 13538 11899
STD 0 0 0.017  0.02 0 0 0 0 18.102 1.375 17959 16.391

p-value 0.138 0.118 0.05* 0.131 0.167 0167 0.5 0.5 006 0399 0.05* 0399
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Table 3. The comparison of two syllable words between control group and vocal polyp patients

/pi/ normal Jita Jitter RAP PPQ sPPQ vFo ShdB Shim SAPQ  APQ vAm
mean 110.33 1.37 0.72 0.7 1.86 6.56 0.28 3.05 4.79 1.96 16.65
STD 63.366 0588 0364 0.371 0.84 1.977 0.108 1.201 2702 0732 7.2
/pi/ polyp Jita Jitter RAP PPQ sPPQ vFo ShdB Shim  sAPQ  APQ vAm
mean 163.88  2.08 1.173 1.144 2445 10.05 0455 4216 7.14 3.072 27.15
STD 66469 1118 0.684 0.727 1.897  3.659 0.335 3.157 6.05 2.764 7.361
p-value 0.069 0.085 0.074  0.062 0.158 0.012* 0.062 0.117 0.15 0.097 0.008*
/phi/normal Jita Jitter RAP PPQ sPPQ vFo ShdB Shim SAPQ APQ vAm
mean 100.77 1.38 0.65 0.64 1.92 10.68 0.3 3.27 3.03 2.25 16.74
STD 51.9 0.493 0.332 0.332 1.091 4.046 0.13 1.38 1.314 1.096 6.628
/ohi/ polyp  Jita  Jiter RAP  PPQ sPPQ  vFo  ShdB  Shim SAPQ  APQ  vAm
mean 17732 2.858 1.55 2 3.141 14.25 0.595 5.7 5922 4037 2125
STD 93.11 1.842 0.991 1.515 2.602 7.328 0424 4.25 3.571 3.378 5.938
/p'i/ normal Jita Jitter RAP PPQ sPPQ vFo ShdB Shim  sAPQ  APQ vAm
mean 143.47 1.85 0.94 1.05 1.91 8.92 0.34 3.67 4.36 243 17.22
STD 187.48 1.794 1.072 1.609 1.571 4.947 0.18 1.871 2.677 1.378 6.589
/o' polyp Jita Jitter RAP PPQ sPPQ vFo ShdB Shim SAPQ APQ vAm
mean 148.76 2,377 1.28 1.375 2.494 10.45 0.458 4.535 53 2.73 17.52
STD 108.99 2.47 1.444 2.043 2.151 4.187 0.36 38 5712 2346  6.216
p-value 0.46 0.27 0.25 0.32 0.2 0.2 0.16 0.24 0.16 0.35 0.46
pi/ normal SPI DUV  NUV NHR VTl DSH NSH DVB NVB Fo STD Fhi Flo
Omean 1404 213 027 013 0.05 2 0.2 0 0 13032 871 143.75 109.42
STD 8,489 4.849 0593 0.015 0.022 7.745 0.774 0 0 23.68 3.535 26.54 18936
Joi/ polyp SPI DUV  NUV NHR VTl DSH NSH DVB NVB Fo STD Fhi Flo
mean 26.22  5.09 133 0132 0036 1569 033 1.332 0.142 1281 1273 1514 98.34
STD 1333 9.697 2531 0.032 0.013 427 0.837 3.264 0.388 28.228 4.928 38.237 19.712
p-value  0.004* 0.162 0.117 0.238 0.064 0426 0315 0.068 0.083 041 0.067 028 0.061
/phi/normal  SPI DUV NUV  NHR VT DSH NSH DVB NVB fo STD Fhi Flo
mean 1282 089 0.13 015 0.09 195 0.13 0 0 148.32 16,51 16991 112.59
STD 7933 2343 0351 0.045 0.067 5.198 0.351 0 0 30.707 8.294 32.948 18.25
/phi/ polyp  SPI DUV NUV  NHR VTI DSH NSH DVB NVB Fo STD Fhi Flo
mean 29.72 435 0.86 0.164 0.053 2,578 0.573 3.458 042 157.88 20.31 188.89 108.12
STD 15.051 7344 1407 008 0.088 3942 1.049 8.647 1.05 30297 128 37.057 19.633
p-value 0.003* 0.06 0.06 0.21 0.066 0.37 0.09 0.07 0.07 0.22 0.185 0.061 0.272
/p'i/ normal  SPI DUV  NUV  NHR VTl DSH NSH DVB NVB Fo STD Fhi Fio
mean 1075 335 033 016 007 175 033 0 0 147.58 1291 164.32 116.55
STD 7.228 11456 1.046 0.045 0.058 6.793 1.29 0 0 33.939 7.021 32.688 26.608
/p"i/ polyp SP! DUV NUV  NHR VTI DSH NSH DVB NVB Fo STD Fhi Flo
mean 23.2 10.2 1.86 0.173 0.037 2774 0.33 0 0 153.98 16.35 182.78 114.16
STD 11.39 21941 4.437 0.172 0.015 9.389 1.046 0 [¢] 35.763 9.193 57.541 26.877
p-value 0.004* 0.16 0.11  0.358 0.004* 0.37 0.5 0.8 0.8 0.33 0.16 0.17 0.42
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Table 4. The comparison of sustained vowel between control group and vocal polyp patients

fe/normal Jita Jitter RAP PPQ sPPQ  vFo ShdB  Shim sAPQ APQ  vAm SPI
mean 55.03 0698 0.398 0396 062 1628 0181 2112 2806 1.672 11304 6.538
STD 18904 0.253 0152 0.14 0.188 0922 0.072 0.824 072 0494 5431 4283
/efpolyp Jita Jiter ~ RAP  PPQ sPPQ vFo  ShdB  Shim sAPQ APQ vAm SPI
mean 1719  2.04 1.19 1.21 1.88 569 0471 5089 6.129 3.7 22.84 1423
STD 137.08 147 0.85 0901 2.011 10302 0363 3511 4609 2618 10688 6.172
p-value 0.005* 0.003* 0.002* 0.003* 0.027* 0.064 0.01* 0.007* 0.013* 0.012* 0.001* 0.002*
fe/normal DUV  NUV  NHR VTI DSH NSH DVB NVB Fo STD Fhi Flo
mean 0 0 0.13  0.052 0 0 0 0 128.89 2.11  135.38 118.99
STD 0 0 0.017  0.02 0 0 0 0 18.102 1375 17.959 16.391
fefpolyp DUV NUV NHR VIl DSH NSH DVB NVB Fo  STD  Fhi Flo
mean 6.78 6.066 0.15 0.042 1.666 1.333 0 0 12585 7.41 150.96 108.7
STD 15.082 13.434 0.078 0.009 6.454 5.163 0 0 31411 13972 5233 27.63
p-value 0.06 0.06 0198 0.007 0.67 0.167 0.5 0.5 037 0.067 0.114 0.128

@r] Fupe We] 44| Jita(p<0.005), Jitter(p
<0.003), RAP(p<0.002), PPQ(p<0.003), sPPQ
(p<0.027)7t BAALE FsHA BTN 2 7
£ B vForE BAA F94< U Aol o
27 2o ok F-d7] A% Wol $44] ShdB(p
<0.01), Shim(p<0.007), sAPQ(p<0.013), APQ
(p<0.012), vAm(p<0.00D)NA FAHoZ F28}
A BTN 2 3g B £489 B vor
ice irregularity) 234], SPI(p<0.002)7} 3}l
A o8k £ ge Bt DUV, NUVE 543
AL gloy R 08 B AT ol hz
T 2 o

AL (noise) AA], NHRS #aAL giglen g
Aol giEF Boh & g B, VIIE #4940l
U3, dETe] Al Bk 2 g Btk Sub-
harmonic Z44], DSH, NSHE #9442 fidley
WEFE 08 2o A7 gro] vz 2ok Rt
L4 dek(voice break) £AZ237, DVB, NVB =%
T4 (AL, dE2TH AT EF 05 EAH. 7]
AFHE EHA BT G4 o) Fol ti&a
ol galrrr} 31, STDY Fhit #AkEo] dizd
B} Zth(Table 4).

o &

249 &4 e A Hrle B My dF
A0 o8 AZEHA g} 19859 Imaizumis?

Ao edollA] vehbE %224 (roughness) @ 71414
(breathiness) & 38H8Ql 243 HA)z}3] F4o
2 stz sHen, 1 ol E32l 1986l B A
A 4 SAR FHEA 4 ARAAE A8
71% atgth” ®8 19949 Hammarbergs long-ti-
me-average spectra$}t 7|AFIATE FE FE5
7 & volE ¢} FAGEA ] FARAE A
Tarem® Wolfer 1997d A7 &4 #3431 7]
24, 224 4 449 F=E A4S M -8
3 53sH4 yejnie] 7 NHR(noise-to-harmonic ra-
tio)eti 3+4Th.” Martines-& Z%4lo] H/N ratio,
shimmer® o&37] 4ttx 31%5.2™® Eskenazi 5
2 7|8 A0] jitter percentst 2 Aol Jotu AE
AQc? ol Mg AFE] A& S4F] A}
SAo ek TR, APH 40| @AIA] o] F-0]X]
I glond, iRy AdF50] ASESAT T H
ogict. olelgt o] f-2 A el FAbso] AA| tiEHA
vehde S8 tigk Hrke ofF vl g Aol
247l Rl o] ofw3t SAE U3 1 53] o
Hgo] YEAE AAZ B4 HE, $AES Bt
g o & olel, SAAEE T o, AFRFHY AM|
AR 443 284 WE 4 YA Bok B dF0A

L o] &40l WA A r|&e AERE uhalA] Vel
U= 24 wmiy s 23S FUnh o@w

Az A BAFL Polgek. 4 Relo] 4
Agagn, ol gdz BE AR, P B o
2% AR FUG a2 o)A 124 AT8
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Fate] o[ A7o] AL MIAY & e Ao=
Aol A, gRole] HAAE BHA] UEhb: &

A2 Prhgoz Qs 99 B9 Hrie) $59
5 2300 2 & slosl, 1} 31 ofekala

N L EERER PP LR
At ASEE 3 2840} MIA, BATE AERE
3} old 7] WahA] $A% 2 WS wolX g, th
% SPIAMT & £ 2o] o7 2] o 714
429l Byoz 9 A5 E 2T YO D)
9% ROt A & 5 AU T AL
o B W) Foirel B4 el 29
JABYe] Holm, B3 Akl olea Bael

A

[=]
=AMtz A¢e e e o
A
2

135k uhe} o] 1AM I AREEE 71 o] =
HAH7ZZo] dago]7] mFolrt. T3 o2 Hi e
of e Y A7 AnE B, NYHLS 54

AoFE S g e st ARSI ], o]
AR EAZ) 71 7 FELL Bago|r ! a8
Utz A gad o 29 At B g
FE e W, @A E Adiert S28d
B FFE 71X AoE Uedrh ol #xe]
AS A FEZ A3 A9 MEAET 4L Ha
EOE, Ao AR} g 2 Ao B
< A B AR N £ QY A gz
79 °o]&Holg nus) Bol® #ATE Al AF A
2R 7] sule] 2 7)|AA zLS- wElA] A &
o] B o] FEAY, o2 s &2
g7t 2A veRgeh. e SPIL AEE A A, A
i, F47 EFA djz27e & AJojE By, &
Zhre] AR WHe] E4xstA o]FofdnkeE A
HoEY, 82T g2ty ASESS vus) 2,
Ao AS- FEg 2 £F 9 FEE (amplitude
perturbation)®] 7217} Fol Ao F2 o] E73
3, SPI9] X7t #ot oo B4 HFo] =48
AA JeRG-E diabet 4= Qi)

-z

1

o

o

ml

H
2 =

Y] A9 ASES BohA) wrh Apgo] 2
& W $49) Wab} FEA 201, K, 222

249 Ws7t 4y ok, BT B o
2ol Faloh B3} A& gold $49 Aol
A giskon, 53] Adszl FaAse 2EolN
49 W} FEARA ek, ol Adset 42
P AEs} g4l 27 WEL Aow wald
g AT 2ol FhsE B ZFolA i) &
A Wael 35Hos 27 veharh ol4e
2wl JUiEY 2R B35 Aoig Aol 7
2 7144 g4 wab] £49 Wapt Atk g

[e]

P

Hu

A
pul

o)

X<}

ot

ozi o o 1 o g XN oM ru;'i 32
N

o Ao webA ojggt Bl dist &4 A8
A o3t A& uHEld XE T2 WG A= Ao
HE A Aoz Alsdn
Y B9 ¥ASA - AEEE - o] §do],
B =80 AR 9995 A7 ukEAg d7ny o
FRER ATHANS
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