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A Study of Voices in Terms of Audibility

Kaori Matsumoto

Mejiro University
E-mail: k.matsumoto@mejiro.ac.jp

1. Introduction

Verbal Communications are remarkably vital activities which affect the quality of our
daily lives. Yet, our verbal conversations are not always conducted in quiet situations. In
fact, conversations often occur in noisy surroundings such as outside, in a hospital or a
cafeteria, thus, people sometimes feel that it is hard to understand conversations. For
instance, it could be hard to listen to a conversation in a train, in a cafeteria, or while you
are surrounded by the noise from the dishwasher and other noisy daily chores.
Additionally, according to the research conducted by professor Seki in 2009, background
noises have significant effects on comprehension of dialogue for elderly people. YA sound
effect on television could interfere with correctly comprehending what was said.
Aforementioned, various noises surrounding us affect our hearing of dialogue. Hence, it is
important to talk with a clear enunciation even under noisy conditions. Therefore, to
analyze what types of enunciation are easier to understand, we have conducted the
following audiological examination.

2. Methods
2.1. Participants

There were 10 participants who were in their 20s, who scored normal results on a standardized
pure-tone audiometry evaluation. One male was 21 years old; nine females were 20 or 21 years old, with
the average age of 20.9 years old.

2.2. Procedures
2.2.1. Creation of Audiological Documents
2.2.1.1. Selection of Audiological Materials

The words which were selected for the audiological examination were chosen from the two
lists that are categorized as level 6 or above, and between level 5 and 6 according to the word familiarity
level. We referred to the word familiarity levels that were researched by Dr. Amano at the NTT
Communication Science Laboratory. 2  Moreover, we selected a total of 20 words (10 words from
each word familiarity level) which are nouns with four-mora. Also, we chose the words considering that
the words’ initial sounds are from a wide variety of Japanese phonemes. Furthermore, we decided to use
the carrier phrase “This is read as xxx,” by inserting the target words in the sentence for the examination
audio.

2.2.1.2. Recording Method

Before the recording, the audiological documents were shown to the speakers to
confirm that the speakers understood all of the words in the document. There were four
speakers who were in their 20s (A, B, C, and D). Then, we recorded each speaker saying 40
sentences with the carrier phrase “This is read as xxx,” with each of the 20 selected target
words inserted twice. We did not specify the speed of speaking. The recording was



conducted in a quiet room which was separated from any surrounding noise (less than 50
dB). We connected the condenser microphone (RODEMT) to the PCM recorder (TASCAM
DR-40), and used it as the recording device. The microphone was placed at a 45-degree
angle diagonally towards the face, and the distance from the mouth was 20 cm. In addition,
the sampling frequency was set as 44.1 kHz, and the quantization level was set as 16 bits.

2.2.1.3. Material Creation for the Audiological Examination

First, we randomly selected twenty different sentences from each speaker that were not
mispronounced during the recording session. Next, the audio of the selected 20 sentences was converted
into mono audio using the audio software Wavesurferl.8.8p5. Then, we adjusted the loudness to the
same levels, and we overlaid multi-talker babble noise from the CD used for hearing aid compatibility
testing. The level of overlaying with the multi-talker babble noise was set to the level that creates the
same loudness balance (0 dB) with auditory stimuli. The presentation order of the audio was carefully
determined to avoid subsequent audio by the same speaker or the same sentence. Also, we took into
consideration the word familiarity levels in full measure, so that the words from the same level are not
subsequently placed. The audio for the audiological examination consisted of four speakers reading 20
sentences each, for a total of 80 sentences.

2.2.2. Audiological Examination

The ten participants were divided into groups of three or four. The audiological examination was
conducted in a quiet room which was blocked from any surrounding noise. The audio stimuli were
presented next to the ears of each participant with the optimal level (approximately 70 dB A) using the
audio speaker (Creative INSPIRE T10). Then each participant wrote down exactly what they heard.
Additionally, the definition of a ‘correct answer’ was set as the following; if the participant wrote the

target word accurately, then we documented it as a ‘correct answer.’

2.2.3. Analysis Method

2.2.3.1. The Differences of the Number of Correct Answers According to the Word Familiarity Levels
We conducted a statistical analysis utilizing a chi-square test to study the discrepancy of the

number of correct answers and incorrect answers according to the different word familiarity levels. The

statistic software Js-STAR version 9.7.6j was used. The significance level was set as less than 5%.

2.2.3.2. The Differences of the Number of Correct Answers According to the Speakers

We conducted a statistical analysis utilizing a chi-square test to study the discrepancy of the
number of correct answers and incorrect answers according to the different speakers. The statistic
software Js-STAR version 9.7.6] was used. The significance level was set as less than 5%.

2.2.3.3. Acoustic Differences of the voices

We conducted acoustic analyzations about the speaking features; such as the speed as
well as the pronunciation of consonants of the two speakers who gained the largest number
of correct answers and who had the least. For the acoustic analyzation, Wavesurfer1.8.8p5
was used. The audio segmentation was conducted based on the information from Waveform,
Spectrogram, Pitch Contour, and Power Plot as referred from the studies by Dr. Yoshida
(2015)*’ and Dr. Kawahara(2018)%.

2.2.3.3.1. Measurement System of Word Lengths (Speaking Speed)
The beginning of each word was placed where the characteristic waves or elements
were observed on Waveform or Spectrogram for the consonants, and where the sign of Pitch



Contour or Power Plot started. The ending of each word was placed where the audio
became inaudible, where the first and the second formants became invisible on
Spectrogram, and where Pitch Contour was paused. Furthermore, to determine the
speaking speed, the number of morae that were spoken in one second was calculated (4 +
word length).

2.2.3.3.2. The Duration of the Consonants Which are the First Sound of the Words

The same measurements were taken to determine the beginning of each consonant at the
beginning of each word. The ending of each consonant was set where the waves for vowels were not yet
formed before the starting point of the sign by Pitch Contour. In the cases where the words that the first
sound included plosives; the data was excluded because it is impossible to determine the precise
beginning point. Also, the words which started with vowels were also excluded from the analysis data.
Hence, out of the 20 words, a total of 14 words, except the six words which had plosives or vowels as
their first sound were analyzed.

2.2.3.3.3. Spectrogram Analysis of the Consonants Which are the First Sound of the Words
We analyzed the visual features of the sound by analyzing the wideband spectrograms.

3. Results
3.1. The Number of Correct and Incorrect Answers According to the Word Familiarity Levels
Table 1 shows the examination’s result of the number of correct and incorrect answers between the
different word familiarity levels.
There were 215 correct answers and 185 incorrect answers among the words in level 6 or above.
For the words that are between level 5 and 6, there were 174 correct answers and 226 incorrect answers.
We conducted a chi-square test to analyze the discrepancies of the number of correct answers and
determined that the words in the level 6 and above had a significantly larger number of correct answers
compared to the words between level 5 and 6 (p<0.5).  Also, the words between level 5 and 6 had a
significantly larger number of incorrect answers (p<0.5).

Table 1. The Number of Correct and Incorrect Answers in the Different Word Familiarity Levels

Level 6 or above Between level 5 and 6
Correct 215A* 17457%2
Incorrect 185V 226A

3.2. The Difference of the Number of Correct Answers According to the Speakers

Table 2 shows the examination’s result of the difference of the number between correct and
incorrect answers for each speaker.

The number of correct answers was 73 for Speaker A, 92 for Speaker B, 113 for Speaker C, and
111 for Speaker D. The number of incorrect answers were 127 for Speaker A, 108 for Speaker B, 87 for
Speaker C, and 89 for Speaker D. We conducted a chi-square test to analyze the difference of the
number of the correct and incorrect answers between each speaker. As a result, we determined that the
number of correct answers for Speaker C and Speaker D were significantly larger (p<0.5). On the other
hand, the number of incorrect answers for Speaker A was significantly larger (p<.01). In addition, the
correct answer rates were 36.5% for Speaker A, 46.0% for Speaker B, 56.5% for Speaker C, and 55.5%
for Speaker D.



Table 2. The Number of Correct and Incorrect Answers for Each Speaker

A B C D
Correct 3V 92 113A 111A
Incorrect 127A 108 8TV 89V
The correct answer rate 36.5 46.0 56.5 55,5

3.3. The Audiological Difference of the Voices

Table 3 shows the result of the audiological analysys of consonants and speaking speeds
between Speaker A who had the least number of correct answers and Speaker C who had the largest
number of correct answers.

3.3.1. Word Length Comparisons (Speaking Spead)

The average word length of Speaker A was 0.465 seconds (0.412~0.592). The number of morae
that were spoken in one second was 8.609. The average word length of Speaker C was 0.558 seconds
(0.491~0.694). The number of morae that were spoken in one second was 7.168. Speaking speed of
Speaker C was slower than Speaker A’s speaking speed.

3.3.2. The Duration of the Consonants Which are the First Sound of the Words

Regarding the duration of the consonants which were the first sound of the words, Speaker A’s
average duration was 0.052 seconds (0.007~0.142). Speaker C’s average duration was 0.074 seconds
(0.019~0.126). The result shows that Speaker C has a slightly longer duration of the consonants
which are the first sound of the words, compared to Speaker A’s duration.

3.3.3. The Spectrogram Analysis of the Consonants Which are the First Sound of the Words

Charts 1 to 4 show the information about the words “VAHh” (Wan-kyo-ku) and “fL=Fb”
(Sha-kai-ka) spoken by Speakers A and C that were collected from Waveform, Spectrogram, Pitch
Contour, and Power Plot.

Speaker C’s spectrogram of the word “¥% #i” (Wan-kyo-ku) (Chart 2) shows a more robust lower
formant frequency which is the attribute of the sound [ w], compared to Speaker A’s (Chart 1). Speaker
C’s spectrogram of the word  “#1:2F}” (Sha-kai-ka) (Chart 4) shows a clear attribute of the sound 1.
On the other hand, Speaker A’s spectrogram for the word shows the attribute resembling the sound [ s ]
as the energy is concentrated on higher frequency.



Table 3. Speaker A’s and Speaker C’s Word Lengths and Durations of Consonants

ADEE CnzE ADFEDRE COFEORE
i 0.439 0.554 0.091 0.124
s Y 0.592 0.694 0.142 0.094
E3 ) 0.426 0.491 0.011 0.063
£33 0.546 0.607 0.125 0.126
BEZIE 0.481 0.540 0.021 0.019
FAF 0.421 0.537 0.022 0.029
A% 0.442 0.530 0.040 0.050
Eeh 0.412 0.511 0.007 0.063
e 0.522 0.587 0.102 0.117
PN 0.460 0.510 0.060 0.102
WE A 0.451 0.591 0.030 0.080
TRk 0.386 0.538 0.016 0.062
HLifE A 0.496 0.568 0.029 0.050
R 0.431 0.554 0.028 0.051
Ty 0.465 0.558 0.052 0.074
IWTHREFLEZE-FH 8.609 7.168

Chart 1. The word  “VEHi” (Wan-kyo-ku) by Speaker A
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Chart 2. The word  “V&5Hi” (Wan-kyo-ku) by Speaker C
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Chart 3. The word “4t=%V” (Sha-kai-ka) by Speaker A

Chart 4. The word “*:2 8} (Sha-kai-ka) by Speaker C



4. Discussion
4.1. Familiarity

This time, we compared difference between the correct and incorrect answers by phonic word
familiarity for the purpose of clarifying the voice that it is easy to hear. The result has revealed that the
number of words with the familiarity of over 6 was larger than that of those with the familiarity of over
5 and less than 6. The word hearing experiment with background noise superposed for adults in twenties
which was performed by Seki (2009) revealed that the correct answer rate of words with high familiarity
word was significantly high D. Moreover, Sakamoto et al. (2004) reported results of a hearing
experiment for which words' familiarity and presentation sound pressure were changed without noise.
The experimental result for the influence of familiarity on word intelligibility revealed difference
between the words with high and low intelligibility ®. The results obtained this time support the
above-mentioned report. Therefore, in the case that the person could not understand the sentence at once
or in the case of an environment with noise, we infer that it would be better to use familiar words.
Further, , we presume that consideration has to be given so that words with high familiarity can be used
in the conversation as much as possible. Furthermore, Sakamoto et al. (2004) reported that in the case
that presentation sound pressure level is low and acquisition of audio information is difficult, it is
suggested that collating with mental lexicon be performed more strongly than in the case that
presentation sound pressure level is high and acquisition of audio information is easy . It was supposed
that the influence by familiarity would be enhanced in the case that sound pressure was small due to
dysphonia or dysarthria.

4.2. Speaking speed

Speaking speeds of the target word of Speaker A, whose correct answer rate was significantly low,
and of Speaker C with significantly high correct answer rate were compared. The result showed that the
speaking speed of C was slower than A, indicating that slower speech makes a person hear the words
more easily. Therefore, there are effects of the speaking speed at the word level as a factor for the sound
that is easy to hear. A study by Kawano (1998) reported that the length of 1 mora in Japanese is average
145ms 7. The result obtained this time showed that the average number of seconds per mora was 0.116
seconds (116ms) in A and 0.140 seconds (140ms) in C. Therefore, we presume that C, which is close to
the average value, was easily heard and it was more difficult for A, which was quicker than the average,
to be heard.

4.3. Speech analysis of consonant

A past study reported that longer consonant was identified more easily in hearing by the one with
hearing impairment ®. Our result showed that the utterer who clearly utters consonants for a long time
was heard more easily. Further, a study on speech discrimination of a patient with partial sensorineural
hearing loss presented the followings. Voiceless consonant queues except /s/ are contained in low middle
frequency bands less than 1,000Hz. In addition, the study reported that information on high frequency
band was required for identification of voiced plosive (explosive and frictional sound) and nasal sound
in Japanese ?. In this way, characteristics of consonants are used for discrimination of sound, and the
sounds to which the frequency characteristics of the consonant are reflected is heard more easily.
Therefore, more precise utterance of consonants is an important factor for the easiness of hearing by a
hearer.

4.4. Speech instruction by speech therapist
The results have revealed that words with high familiarity are heard more easily, and that speaking
speed that is close to the average speed rather than fast speaking speed and more precise utterance of

consonants would allow the hearer to hear the words easily. These results can be incorporated into the



points for instruction of dysarthria. The movement of tongue and oral cavity in a person with dysarthria
is affected, which often makes their articulation unclear. Therefore, of course, training is performed for
improvement of the movement of tongue and oral cavity, although it is not necessarily improved. For
such a case, the following clues were considered for instruction. Firstly, it is presumed that it is effective
to instruct the patients to use easy words in conversations. Secondly, it is already known well yet it is
thought, after all, to be important to instruct them to say individual words slowly. Thirdly, there is a
possibility that it is effective to instruct them to speak words clearly for a slightly longer time in
articulatory training, so that the characteristics of consonants are transmitted well.

5. The limitations of this study and future task

Since the experimental sounds in this study were created from utterance of normal young persons,
experiments with sounds of dysarthria persons will be needed in the future. Further, it is necessary to
examine elements other than speaking speed and the first consonant of the word as for characteristics of
sounds that are easily heard and those that are not.
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1. EA
1.1. BfTHF%

HARGEDA > b F— 3 B L CIE 1980 ERHIEE B IL S MR SN D L D
272> 7= (Igarashi, 2018), A > hF—3 3 T O S EOMICRE
H72BfRE RS b 0D, < OFETHBE LZBRERN RSN, #l2I1E, &
U FO 2 31 T h AUk 2o oIk LTy KW FO 0 F R TlrifkoiE
ERT EVSTEHENL L DFETRDODLNATWND, LML, TOHDORKOD
TERTEBLH DO, ERICHEREMN EIES T L IXTE 220, Igarashi (2018)
kB e, AARBICBITAA V Fx— 3 v RS TV D OIZEARE
KEeCch D, L., BEFEIE FO RO TiEZvy, Ladd (2008) 1%
A hp—a & MRERN" 725D WIS L~V OBHRNER 2 5T
DO EI 72 E RO SREFRIRIARAILEN ] LERL TV D, ZO#Sy
HIFE AR L 13, ORI, RERELFENLTND,

FRARRFENEE L5 —20f & LT, MEFIEEMLED & 5 SLOFRBINHIT
HiD, FERE (1988) (XLLFD X 5 A ek sy i st & K5y i s T, Fo i
FRINEIp 5T D Z L2 FEH L7z (Venditti, 1994 /1),

FERZ Sy viusC (LB) : [[ao’yama-ni a’ru] daigaku] a university in Aoyama
FE 5y D3 (RB) : [ao’yama-no [a’ru daigaku]] a certain university in Aoyama

RS ISR EF NS F T AT v F LIRS EED L 5 2 FOD T
BENHINLD DI L, AR SE " S>HOE—2 (peak2) 8 —2>HDE—
7 (peakl) DS EEDLR, FEEIXIOEWIIK LT, A0 VE SO
®UADEFICK LT, FO & BT 5#4F (= “metrical boost”) %175 TV 5% &1
LT,

—7J7. Pierrehumbert & Beckman (1988) D€ /L TiL, AL TITE—D
A TH o T2DIIZ% L, A NOGEITHREMN 22125 2 L TX Y
VAT T DV Y RBMTHOITND & L2, Venditti (1994) OAFFETIL, =
DZODREDKZ B L LT EFEN & MROFEREZITo T2, EEOTEH
L2k ol 1 1% peak2 D FE S NG DI E GG TRA D Z L
ZRLTWD,



e, ‘the pattern of green sunflowers’
MH/V
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oo ' % “/

[kimi'dorino hima'wari]-no moyoo
. _green sunflower-GEN pattern
) ) i f 2 ) ) s £ z . : 2 L

b ‘the green pattem of sunflowers’
e
hre
pea
e
.4 kimi'dorino (hima'wari-no  moyoo]

» green sunflower-GEN pattern

L . 2 l ) 1 ] ] h ] L] L . ] 2

X 1:Venditti (1994) THEREINI=Ltiynse (F) EhHEES» N (F)

Venditti (37T TRV DL L9 B 04FAM T Tl BREZ &
BB E LTHEA LTS, fRE LT, EFEE3I LD DB 1 4R,
FATTDREOT 78 FOFEIZ L - T peak2 IZENENT, AT AT v
DYy NENDETNEXIFFTH/MR L7, L, DD 2 ZHIXHEAT
FEDT VR FOFEIZE 5T, peak2 D FO IZENENTZTZD, X T AT v
TORENREN TN, I HIT, BREZ2 5 A0 L DR A LT T,
FO OZE L Tix72 < peakl & peak2 DA — X% AND Z & THRBZIT-> T
52 MR EN TS, Venditti (1994) 1XFEH T & - THFEHIBEBRME & figvhe
THHMMNRER > TN D LTV 5,

EHIT, JRHE (2006) TIXHIEDOT 7 v MEOAEIZ L - TR hhuiis

FRALIC BT D8 L SRS Z L 2R L, JRME (2006) X727 &2 R
EDF0 & AR—K, BERIZOWT, AP1 (Venditti D peakl (Zxfiis) DFET 7
U NREE - BEOEA TR L, 1ZLHO 2 SOXHINEETH
LA, AT UAT TN I S, Venditti (1994) TOFEHR & FE2 0 | LA
(2006) DA AP1 5 AP2IZ LB &£ RBE&MEED B FO R FRMEE TH - 7=,
LU, TEIEZRB LV LB OGPAEICKENZ EHEMLTNS, 2,
AP2 (Venditti @ peak2 (Zxit) 75 AP3 12/ T, LB & Cld FO N A EIC L
AT HBMLTND, R—=XIZ2WTiE, LB &£HIZ2OWT AP2 O X
DEWR—ZANDEPILTWZ, —FH T, APl REEOSEIL, APL 726 AP2 T
B0 ATy TR T 5720, FO @ AP1-AP2 1273 F T FREMANIT AL Sy 7
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FICBNTHER SN, FREICBWTABRREVNRNW I EXbroTz, K
— RRTONWTIE, LB FEICB VT, AP2 1 DR — X NR00 R U ME 7] ) HERR
N7z, £72. AP1 & AP2 ORKEDORERIZOWTIIABEZEZDRBO bV, R
ELT, XU AT v TI3EAE LR WGEIZ FO AN ORRE D TR0 1280
TRBIEND E Vo lmiEHh E D ool s LT o,

MR FEBRICBWT Y, BAREOR M IEE & 55T 2 8EICE L TRET S
NT&7=, HlziE, Azuma & Tsukuma (1990) 1ZITE )7 5 & W T2 R B 217
VRO —2 % LA S5 & RBIEGEZ T RN 2 - L@ LT b,
it\&%HFO&ﬁ~f@5%FO@ﬁﬁ#%’%%Ti@%%?%é&w5
Z L& L7c, Hirose (2020) Tix, HR-HFENRT XA L&HH LT, o
AU DSBEBR 70 LD F LB OMAREH 21T o 7, fEF & LT, MQ®77
Y MENRERALTHWEEED., MHMQALa@&?/XT/7ﬁt_oT
WAHEE S, DX LB I T HRDFTE RO T\, Sz b L,

MW EATDE BOED SRR EEEZ DD TR, %L@@%
DYVIZRBIZ—HT DR 2 TGRS HEMICH L Z & a|mE L TWD,

IO ORI . FEE IR U 2Rk 2 Ao BRI S 2 VT
XEILTW5b, FRICHEITHFIE CHM SN CEDid, AP2 DT 7 & FED FO
DEFENTHAH, £z, AP HOR =X AP KORFREIZOWTHRFNITH
NTCWe, 62, EENEEEITo 7231 1y FEERTITH 7272 FO O T30
DIRdDATREMED R ENT, BBDHIEFEFHEED I H 1 AITONT, AP KH
AR —EOFRFEI B THRRIIC ERT 5% — SR S hviz, £ DOFE&IC
DWNWTIE, HEEREAEBHET D AP OO B, 17T 25 AP OKRE (BhEidle &) 2
TRy MELD Y FO R ERMETH o722

1.2. AHBFRO B & AR
Lﬁ@@ ) N *ié}i))ﬂ*%ida: s ;d’}f‘[_; Lfléz,éfi ZOWTY i*%l? fﬁ*ﬁﬁ—fﬁ"/ﬁ’bj’bf
X7m, RO BINT. R T EEE IV EE RO MBS AR SO &
NIRRT 2D, ZOHTH ED L D REBRARHED FFICEE CTh 2 )% 1
PIZTHZEITHDH, £, Venditti (1994) THE I TW X 572, FH
LI B30 b R EAUE CEICKB S LTV S ORIC oW T bRET 5,
SATHISEIC HES &, LT OR# & 7,

{R#1. LB HEATH~, RBHADBRZ 2 5H DT 74> MED FO A LY

m< 7D,

@2, LB Re~ 2~ RB §EADFRIC 1 D H DR DOHRD FO 23KV =
<72%,

3. LB @t/ FEADEIC 1 DA & 2 DA DEHEDF DR — AN
LR RD,

Bid. R—ARLHREFIITLS T 72 MEOFON LV EETH D,
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AR 1-3 1%, FEEEBE LB T D BRI R S D & 9 REIC DWW
TW5b, FlxiX, 3 >OLHiNH 2250 RBHE TIZIXLHO 2 DO LHIOM
ICHEEIXEI D RN 5, AR TIZZ OXEIY Z38F09 5 X 9 72 FO 3 L OWER
RECTOBENMTbND EEZXD, 2F D, 20D OIGEULZEDBER 25895
7oIZ, 2 DHDOILHEID FO Z @7z 0 | ERTOSCHIRD FO 2@ b7 v | gy
FEWR—X%Z ANDZ ENTREINS,

Flo, MG 4 IXEATHRSEFTE DT 7o M vy NERICESERIT LN
LD THDH, ANROWEY | FBEEITEFEEOREICEL > TEET 25D TH LN, 2
SHOEHREDOT 72 MEDFOMN LB & RB O TR >TNDZ £ D
9 TR &L T X 72 (e.g. Kubozono, ; Igarashi, 2010), & 2226, 2 DHOEFR
DT 7y MEDFORERIOMIEETHN S EHOP CROVZELIEETH S
EEZLND,

2. Fi%k
2.1. BnAE

RGN EEN DO KPR T D 20 5% 5 23 sk D RKFAE 10 3B L
7o (B =3, &tk =7), 2TOZNHEIFTHRRTTE ORGEEE TH D,

2.2, EBRXC

TR L= 30UIZ =7 T X, 74 T7—N3XOEFH 10 XTHDH, £
LZHE =Ty N ERT, X—7 v FXO—5ITTE cCHOW LTV =80
EEALTWDY, HHEE ThEnY—7 > FXOHRIEH ST D450
HICID 22 T 5, UL 3 SCHIM B 22 5454 (NP) 23 5 3C & BAFREI A
EFEND 23X (RC) b DH, BURHICOCHiEIT= Y hr—/L ST,

Flo, BT 7B MZOWTHEY - EELLLEEN TV D, CHIEP
FET 7 FOIESOXIT, LFEDOLONEORBBIC L o THEICE DX 9
WEZLTELT O ET L0 THD, TNENOERIIL 2 2OES
DEUENH DT, W HX—NNTF AL 200 A MIyTbNE, F
7o, ERTIIED P IEEZ T o NXEHWE, R 2 ITERERLDOXF
—7y FUTHISETH e FLERT,
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K1 ERIHEN LI —0y P, PRI ERGEE 2R

Num.
ID Type Oum Sentence

police. RC 6 EEIT HESHEIZ EoT KT D EHEEZ BT

cap NP 3 K&BDO TEXD IET

scarf RC 4  FEE RATE ~7T7—0 KEn-

hanky ~ NP 3 HkED NTD NTT

umbrella NP 3 FHW o xam %
bark NP 3 R&7 RO WEH

cd NP 3 HNCDO Fr—=A

K2: =7y PTG LTzt » X

ID Sentence RB LB

BEIIHEGEICE S QR BHIREIZE S TWVD HEEEIZFE > TWVDH DI

police

FAREEZBOINTTZ OIXREEE R T
cap  KEBDOT X DOHET KGO DIINE 72 KEIROIFT X272
y EERATE~ 7 T —DNB ERATE~ 7 7 —% BE~T7 T —ERATED,
4
A N FAER E T ZOBEENT-
J 7L 0) \\
hanky — BEEDINT DN T F 25@ £OI /ﬁ%%’é?‘;miﬂ?t“
umbrella F 2 a DA AR ¥ HFLolxxarr

bark  RE7pA XD E RKEWVDIFIEEFZ KEWVDOIEA XDERTE

HFOIE CD D7 — ‘
cd  HFHNCDDTr—2R if: HFODIECD 72

2.3. FJiE

EHZEMTO COVID-19 © VU A7 %E%#ZE L, ARIOERILY E— N TiTh
Niz, ZIMFIZHER L OENRZERT Zoom %I L CTHEBRE D HURSOHIL
DEIREZ T T=, EBRIZ2 DOHBRIZOPNTED 1 HEIZ 1 DOZEBRLY A
MW, ERICBLENC, T A MrEL2{ToTc, e IRBOEZEEZ L, &
INFEMNIE UL $EM 72 E2 DT D0 a MR LTS, £7o, BB E T
122 X, FEBREALFE CFHE TIREKE 21TV I RFIAR EIC >0 TE

-13-



[ DR Z FATCER T 72, X 2 IEBRTOBmOES 2R, ZMERXITT
DI S NI ICE R SN ER LA BRTT 2 (D). 20k, i LR
ENT2 2 DOEG PIBEICHESW IR AR L (2), AAND XA I 7T
FICH L CEBC G L7z (), BMBEBRIFERE ISR LR | Wik
RERREPDEEEE LIz, ZMEITETOLZ 2B IR LHEATS

@

BREDISDNINF RED/ SO\ NF

BRCRNANTVEZURMNG Y~y b 2T,

2 EERPOMEE, by FXET T RN ERTHEBR LRI L > TNA
Sy AW

B OGS T, 2 R fRatEo v~ 2~ (Hiroumer, HR-MKF-LO01)
ZEICICOF . A 2 % iPhone |85 L. i0S 77U DARA A AE 2 LT,
ETOEZIXY 7V o WS 48kHz D Apple 1@ A L AR Tl Shi-,
IZ. Sound Converter & W) A —F 4 ARBHT 7V rr—a U EFEH LT, &%
BT —4 % wav JERUCEHL U=, T CTIX2 JEH DG OAZERISR E L, # 140
FEEh A L7=, MacBook Pro F® Praat (ver 6.0.35) #HW\WTT7 /5 — 3
i1 17,

AWFETIET 78 MEO FO (LOEEHNS P1, P2), XHIK 1 E—F D FO

(F1, F2) 7, R—RED 3 DOEEHFREZIIE L7z, LTIC, &% —F > M
? FO ZHUfF LB E2 3 3 (12T, 20 l0> F10> FO @aﬁﬂﬁ%/%ﬁﬂ%&&
LTz £72. 7 /7 —3 3 TOYyFRERHZX 3 127,
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# 3 BAEIEHR O FO B E
ID P1 F1 P2 F2
police keHkan wa jitensya ni
cap mizuiro no buta no
scarf kyo' neN a'N da
hanky momoiro no bara no
umbrella ao' i ne'ko no
bark o'Hki na inu no
cd ao' i CD no

1.456722

0.3385

0.003357

-0.3149 k

5000 Hz[
iy
I

1754 Hz|-

0 Hz [F—
1

"4

.

(order

é!eNum

Sl
(RJRA]

N2

PoC

Hkina
oHki na

nakigoe

i

nakigo

| e

0(439

(7).

Tyowel

® N O O

ke

3:F0 B'— 7 OESEPAG], SR CHENLTWDLIOMNRT 7 MEOF (P1,
P2). HHTCHENTWDORMRO&P (F1, F2),

R—=ZXEIZOWTIZFL & P2 OOR—% Tl & L, 45T TIZF2 & P3
DOEIDOR—=Z% T2 & LT-, BMREICTIL, F3 & P4 DA T2 & L7z,

3. R
140 ZEED FO &R —RAEDIERZ 5T T EITo72, RO 2 HTIEREMN
(2T —F OB R T=% . FEtREDORE R ER~T, £7-. 3.1 HiTIX Fo @ 2

-15-




Rz ZHln AT 4y 7 BIRGHT 21T - et R 2R,

3.1.F0

Pl, P2 ™)L SD 2% 4 1277, PLICE W TS NS CTESE I
IFIEE U TH A28, P2 1L RB D5 5HZ 1E EEV, Pl P2 OBINERID FO ik
EOEE % LT DR 4 1277F, PLIZEBWTIEL, RB 728 LB (ZH A TRoR0fK L M 1]
DRGNS, P2IZBWTIZIRBALB LV HEWESMEIXZT A THoTZ, —
77.506, 507, s08 IZDOWTILP1 EZED BT P2 THLBDOFREWRERE -7,

#4:Pl & P2 DB FO i KE (Hz) & SD
branch P1_mean P1 _sd P2 _mean P2 sd
LB 268.935866 66.1996155 229.066025 58.4823642
RB 263.887496 65.5283445 234.037874 63.4389042
P1 P2
400 4001
-~ Subj # Subj #
Fi*,,:—)—,:t @ 501 @ s01
s02 @ s02
® s03 @ s03
' 300- S o N300 / - 0
i H— : 525 i’ ./,//A @ 05
© s06 @ - — s06
CqLJ — T s07 & .8?: : s07
2 o s o a @ 08
c s09 = ———  —aA 09
§ 200+ s10 g 200 & s10
branch A branch
«— e 8 «— — e 8
A RB .\‘ A RrB
1004 100
LB RB LB RB
Branching Branching

X 4. &2MEDPL (£), P2 (F) OY¥JEK FO i

S BT, P2 O & LOMEEZ LT T 5 & RC OF 23 NP T TAR
FIZ FO 3@ <. RB SN LB &L bmnEmicH S (K5), £72, P2
L EITRORR STl 2R LTV (X 6), 7RMES ., 6 FlEO L TIXRB
DIFINTENMEITNZ B > 7278, cap DI+ RB SA:D J7 T P2 DMK,

-16 -



NP RC
400+ Subj #
@ s01
‘,/-’—‘ ® s02
— @ s03
jh:l @ s04
T 3004 .7"_,/,‘ @ <05
8 @ s06
o / @ s07
8 @ s08
& 200+ / * 509
3 @ s10
< *— 4 branch
e LB
100+ A RB
LB RB LB RB
Branching
5 KBME O P2 OFHHE
300+
Item
-@- bark
’l\T 4 @ cap
T 250 .
§ @ hanky
— 2 @ police
% @ scarf
L \ @ umbrella
[
©
% 200 0——”’_’_’_”‘_’—‘ branch
® LB
A RB
150
LB RB
Branching

6 : £ 3LD P2 I

Fl. F2 O L SD IZHOWTIE, F1IZBWTO&H, LB 5{F T 6Hz FLE
ERThHoTz, RSITENZENDOFHE L SD 287,

-17-



75 :F1, F2 O K FOfE & SD

branch F1_mean F1_sd F2_mean F2_sd
LB 255.816796 68.6974929 215.179945 57.6841675
RB 249.210112 67.9194163 214.03654 60.1214944

Pl, P2, FI, F2 OF¥ FOIZOWCTHEARM EBMEMTY = VT O t RE%
Tofe, MEICHER L7 FOMEIIHERE Z LIz a7 |28 lmEhTnb, £6
AR t MED ST L OfERE2/RT, FOICBEEL 4 D OEKD I b,
Afﬁﬁwfﬁﬁﬁ@%éiﬁﬁﬂoko%%%W%QT%\MEPMW@%
HT2EHDOATHY, TOMAEDLEIILIZL TR >TSS (cd Tl
P1,F1, police Ti% P2, F2), bark, umbrella \Z >\ TIIAEMA b2 < KON
STce —H. BME L Ot E THEENHERINIZDIL 07 DF2 DA TH
D (t=2.89,df=12.0,p<0.05), THLSMNIFREREITHNLRD ST,

76 : P1. P2 OIHHEM ¢t BUEDFKER (0 “**+%°0.001 “**>0.01 “*>0.05°.°0.1 1)

stcName P1 P2 F1 F2

bark
cap . *
Cd * sksk
hanky
police * *
scarf * *

umbrella

tRREICIN A, ZNENOMNEB DR ELZTARDTOICe P RT 4 v 7 [H]
IFMEAT o7, t ERKE., 2 TOFOHIZz AaTICEHBIN TS, By
AT 4 v V7 BUFRSHT CIXENENMSI AR DRI D 3 DOFETNVEED, AT
T TA ROV AT 4 v TN L - T AIC 2kl 252 & T, BlllT—XIC
KOS YU TUIEDLET VARG Lic, BIIEBIIE S & Thy | RB &
1 & L7, IMNEEHICIE., 4 o e — 2 Offi s P1 & P2 D7 (zP_diff), F1 &
Pl O# (zl _diff) . F2 & P2 DF (22 diff) 12Nz T, XDOHEESS AP1 + AP2 D
Ty MIETAERE RIS T-AEDETANTZ, TOFR 7 (ZHEAD 3
ETVICHWONTZFOICEET A E  ENENDAICEZ TR LTS, 0¥,
BTOETVICIAEERT 7 B2 MTET2ERITE EFN TV DA, MmO

- 18-



AL EFTTIHAEAKL WD, ZEERELZEGTTT L 3ICHRDE ET L1,
TV 21T AIC /NS WFER L e o 7=,

£7:ERKOEF L AIC

Model # FO0 Independent Variables AIC
1 Pl z+P2 z+Fl z+F2 z 200.3348
2 zP diff +z1 diff+ z2 diff 200.3968
3 Plz+P2z+Flz+ F2z+ Pl zP2z+ Pl zFl z + 5010203

P2 zF2 z

D 3 ODETMIENENAT v T TA X« a VAT 4 v 7 Blwioi &
7N, 3 OOFFTAAOHF NG AIC DR L/NSWETLVEBRE LT, FO0ORE,
KEET/LILP2, FI, 212z T, P2 & R OXE/EHENEGENTWDHET
NTHot= (AIC = 192.0737),

ZORBRETNVERNWT 4 ODERD S5 H ENR b BEEREH ThH > 7o)
AREE W TRFTT %, £ 8ICZDETFNOREEETT, BIEOHHE %
T 5 e, P2BROREINZ ENRDND (BP2=0.998), 2T AT v 7 [BlFD
BIEDFEENT, Z DRI 1 AL b - BRI E N2 T B BIEE DO FEL ORERN
AL LT=D0ERT, ZOBEE. P2 ISD4 ERE+T5 L. RB EHE SN DTk
PR 2.7 512705, £, RAEHAETIEIP2 & 2 32 £11SD 3o LF
TH L. RB EDHINDMERPK 19 fELE D, —T7. F1° 2 IZRENAD
ETHDHID, FONEFTHITERB ERLEERNTFND, ZOETIVEHN
T FPRA Y XEK 7R T, HOBRTRENTZ P2 O FO 2L R ixfho 2 o
DEIZHARTIEFICRENZ EB8¥bnD, BlziE, P2 O FO 28 28D 4y LH-
e, RB ENFEEINDHERNK T2 D,

# 8 BEET NVOREE

term estimate std.error z-value Pr(>|z|)
(Intercept) -0.0431905 0.30523335 -0.1414999 0.88747507
P2 z 0.99783902 0.378013 2.639695 0.00829807
Fl z -0.491403 0.23810667 -2.0637935 0.0390373
F2 z -0.2572184 0.31086294 -0.8274336 0.40799134
P2 z:F2 z 0.62143122 0.32144446 1.933246 0.0532059

-19-



Condition

iSS

=&~ F1changed
=&~ F2changed

=@~ P2changed

QOdds of RB

N

2 -1 0 1 2
Z-score
X 7: HBEEFAEHANETHIA Y X, olF F1 LSO FO 25 0 DEE& D F1 O
I L DAy AOEbZERT, AITZILSD FO 530 ORED F2 OZE(RIZ &
F v RO E TR, mIZZF LIS D FO 25 0 DD P2 OEVIC L B4 v A
b % ~79,

3.2. R—RAE

FO Iz T, AR TIIAR—ARIZOWTHE o 27>, Lo, ¥—74
v ML T EICERHOERN R > TEBY, —#HOR—XRIZITERT 2550
HTEOMEXMHELEENTNWD, 207D, RIFFETIILIT L O t FiE D H
1To70, 9. XTELEDOR—AEZFRKI LIK8ITFRT,

LIZE ST DR AR—=AEDOHHITIEEDERNH D Z ERD5, Bl 2R,
umbrella (X TI,T2 EH 5 HR—RELFERH 4572 RS if£< —J57C police D X
IRR—=AEDIETLODENKRENVL b H D, BRI PLIE P2 ITHARTEER
—ANEWRER L XD E@Tl%%uTékRB #T$~fﬁ%@ﬁm
HmzdH 5, Fl2. T2 IZDWTIX bark, police, scarf 73 £, LB S-{F TRORE WME
MAROLND XL H D,

WIZ, T1T2 ENENDOHEA Z & O ¢ 17E Tl T1 O scarf (¢ =-3.16, df = 7.68,
p<0.05) T2 @ police (t =2.39, df =8, p <0.05) IZHB W THERENHER I,
BRRIZIE, scarf _OI/\“C X TLIZHBWT RB OHFBAEICEL ., police lIZFHW
fiLB@ﬁ# IT2DOR—=APENVI EZRLTWD, LarL, £l
@ﬁ&ébﬁfiﬁﬁﬁﬁ% RSN h 0T,
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#£9:Tl, T2 DFHFR—E () & SD

ID T1_mean T1 sd T2 _mean T2 sd
bark 0.06629166 0.08077952 0.02635679 0.04145098
cap 0.07960206 0.07618827 0.05519835 0.02529502
cd 0.01514593 0.04589282 0.07365349 0.02924432
hanky 0.08670842 0.07177871 0.01987249 0.04507629
police 0.15129014 0.14559312 0.07454243 0.15432112
scarf 0.15564527 0.13725364 0.01842233 0.05825652
umbrella 0.01600032 0.04928183 0.0658333 0.02034513
bark cap cd
0.51
0.4 .
0.3
0.2‘ i . °
0.14 . L4 °
. — s Bl
0.0 *_ - e T | e
hanky police scarf
0.51
c L]
S 0.4+
o | Branch
E 0.3 " e
o 0.21 =t
0.1
S EL = =
0.0_ b e— T I_ *‘ I—
umbrella T T2 T T2
0.5
0.4+
0.3
0.21
0-11 ——
0.0{ ——o ,
T2

Pause Position

X8 : 4 XDTl & T2, TNENAMDIRNFEDN LB FMHOFR—XE, EHloF
W2 RB /MO R — R &2, y @iz 9,
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4. B

4.1. 2EDE LD

ARFFETIL FOIZOWCTT 7 &> MED FO, XHEiIK 1 £—7 O F0, FEfEIC
DONTIFZENENLH OB O R —AEEZFRI L, EohitoENRED X I
kSN TN DO ERF LTz, AT LD tREDHKREAZLLTOHR 10I12F &
5,

#F10:FO« R—XED tBMEMEE LD

ID Type P1 P2 F1 F2 T1 T2
police RC * * *
cap NP . *
scarf RC * * . *
hanky NP

umbrella NP
bark NP

cd NP * *E

By & DO e A7 1 1E, L > THLEDR R > TWDH Z LR Z Dk
MmoHbnb, 7272 L, FOIZDOWTHAR—RXEIZDOWTY umbrella, bark @ 2 31X
B i Sk T <@ newny, WL IF0) 2 1 XHRICSD od T P1 T
HEEDPHERINTWD D, A - B2 E3E7 78y MIX2EWTIER
WEEZ LD,

Flo, XEA TSI LI ET 5 &, XA THEFKE (RC) ThoH5HE
L FO ERFREEL O O AEENALNTCHARH S T=DIZK L, XX A TH4
Flf] (NP) ThOHEIE FO FROKICHEEN RGN, ZOZ L0 b, FO
ZE VAN D Z O TE HBENFFETHLEEZBND, Azuma &
Tsukuma (1990) TITHIFFEEROFER NS, FO DNEEEEFHRE LTIV EETH
HZEHERLTWED, REROBEMAFEEEIZHRD N DL AREEZ R LTV D,

4.2. FO

P1 & P2 TiX P2 O FO 73 RB SRAFIZEBWTEL R A TH > 7=, ilid bl

TIEL 10 4T 7 £ 08 F DA Z 7R LTV, RIS, P2 O3 BGRET 2 & - bl

FIRWIZB W TEWEAIZA RS-, Zhid, IBRRWZ LItk - T, 56

75>%%%%XJE@F0%:m< RE LB L CWEETHLIEEZDOND, &6
L2OHD AP D% b AP 233 DLL B HEETH L 72D, RB w4 TIX P2 D

{pfzzm%Jﬁy%L\mwuﬁﬂ MAMRD TNl LB X HND,

-22 -



ENENDNY) FO g RIEZ LT D 12h7-0, HEAZ L L2ME T LItk
ExAT>Tc, EOFOFHAETIC O A EZAENRWVWIT T XHF 2 L Th o7z,
Flo. B VAT 4y 7RSI LD Pl LSO FO IERNE ENT-ET LN
RS, P2 R GEZHLRFOFRTHDL Z LD bnolc, TOZ Linb, K
AT ENTZE S 2D, P2IZOWTIEEL 1Y OFERTH 7228, F1IZD
WTIHRAL 2 &I DFER ThH - 7,

43. R—XR

RREICB W CTH BERZDHER I NTZDOIX.T1 O scarf, T2 @ police T > 1=,
scarf D T1 \ZFBWT RB DG BAREIZE S | police O T2 TIE LB KIFIZBWTH
BILR=ANENWI 2R LTS, IEFITROILD D, T4 5 ORERITG 3
HXFFLTWD, Tl O scarf DB 3 2 X FH Y XFFTH/ERTH L0, B
BE AN THFEREAZEHT 2LV IBETIE T2 IZBWT LB AR RDHZ &
H Z ORI S TR TH D EEF 25, MA T, 2D T2 OFERIX, JLHH (2006)
TS 0BT AR TH D,

WIZ, AEED 2 SOOI ELL LEMREEZEZL X —7 Y N THHZ LI
HIEHR L2V, EEEARWIE ERGEINFEROAE IR — X% AL T, B
Mg a Gt EF Wi EmEBEX oD, HEENE< b LEEN LV MmH S
AUHMEENT Venditti (1994) THIEM SN T2, LavL, AlalfliH L 7= BtRE
PETBRSE 2 2OATHY . Bl LR — b I ) 208 9 o
WIS O R DERNPLETH D,

5. fnil - SROFE

AWFFETIX, B2 E D X 912 FO SO & W o 7 BRI I S e
SN TWDEINERFT LTz, FOIZOWTIE, 2 2HOEFZEOT 72 MED FO N
HETHDHZEINRENT, BHEICHOWTIT., BURE 2 & te iRV Lo
—BOR—RZBWTHERZEZNRDO LN, L, FHESNDH—ADN
BEIIIC Lo TR ST,

FPHREL L THToNIDIE. b IPAEOLRETHD, ST 1040
FEED 1 PBATORGEE RS LT — X ZHWER, Bl ToiEb &kl s
BETHE, HEEERD LIEHEEGEO SN LE LD THA S, 2 DH
DOEIIAR - AR b EOAENRBRHNZE T oD, SROFERTHLA—X
ZEHAI L7223, AW CC TR E 2 a2y hr— L Lo 7clod, |
HIZLEDHBODRIIEE ST, TD0, SHOFERTITRESCIZE ENDHE
WEFTORBE ST E2ay ba— 352 tRnROEND, TDOLX S RFEREE
U T FO 5 & FFRE 2 el 42 2 & T, B oS o SRR ZHIC R+
L X0 AFEN R AT O T ENFREE IR D,

-23.-



i

AR BT 210H7e0 TEICHE L TFS o7 B E—Se A1 < L
HLEFET, £72. O FEICOWTHEIRRT RS 2 2L PS> b E
AN LET, 61T, AEIOEHERIZSIN L TWZnTz 10 4
DBINFH D FIZH D TEHH L B9,

& Xk

BREEER (2020) . THAGEDOA v hxr—ar— L AhEEH - WAo~0inH], X
EHEE ).

JRHEACHE (2006). [REE OFIX & H & PO ERET 72 FORNER], [
AMBED 13 (3) |, 428-442.

Azuma, J., & Tsukuma, Y. (1990) . Prosodic features marking the major syntactic boundary
of Japanese: A study on syntactically ambiguous sentences of the Kinki dialect. In
First International Conference on Spoken Language Processing.

Hirose, Y. (2020) . Sequential Interpretation of Pitch Prominence as Contrastive and
Syntactic Information: Contrast Comes First, but Syntax Takes Over. Language
and speech, 63 (3) , 455-478.

Igarashi, Y. (2018) . Chapter9: intonation, In Hasegawa, Y. (2018) . The Cambridge
handbook of Japanese linguistics, 181-201.

Ito, K., Arai, M., & Hirose, Y. (2015) . The interpretation of phrase-medial prosodic
prominence in Japanese: Is it sensitive to context? Language, Cognition, and
Neuroscience, 30 (1-2) , 167-196.

Ladd, D.R. (2008) . Intonational phonology. Cambridge University Press.

Pierrehumbert, J.B., & Beckman, M.E. (1988) . Japanese Tone Structure. Cambridge,
Massachusetts: MIT Press.

Selkirk, E., & Tateishi, K. (1991) . Syntax and downstep in Japanese. Interdisciplinary
approaches to language, 519-543.

Venditti, J. J.  (1994) . The influence of syntax on prosodic structure in Japanese.

x

! Selkirk & Tateishi  (1991) H RO FREE LT\ D, HSILRB FFD 2 >2HDOL
HilZ Major Phrase DEER B 5720 v FDO Uty RREETHDIZE L TWVD,

2 BR (2020) IECEIRDA v b x— a U EERST L, FO HifRO R E — 7 B
HENENDOEELZE T LTS, BIOSHEICAIZ &, ~M ey NEBRTHEE S
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ZOFHBFAR ERFHTHL EEZAOND, ZOFHIE HFICLr>TIELNEW
IRFHEIAD D] RIS FMZ LI STV D,

3 cd I3 (2006) , umbrella 13 Hirose (2020) , scarf 1% Venditti (1994) , cap & hanky
X Ito (2014) THWHNT=XLTH S,

TR FHEOATIIREEROET 72y N ThDHM, %AIZHE o) 3o &
WRGEDT 72y MRZ = NIR D720, TEEE L [AERO RN STV 5D,

S BIMFIZ L - THE DBRENRR D720 — 8O EFIITREIC L 2ME R ENRK
ELEFENTW, BREREOR —DBMR TIIRNETH > 72720, B ITRIERT
)T =3 a VINTELREICARY ha /T AOBRENIZ-E 0 L LTEY, FOih
MAERGT 52 LN TELRETHRE LT,

CEBETOE S NBRINTZDIX, TODF—57 > NLD DS cap, hanky, cd, umbrella
D 4 DOTHD, BBROFIEIZ L DEHA~OFEITIR (TR FETIIH 5725,
AFEIOMFZETIIRE L L THbiRu,

TZZTHWBRTWS FLF2 A 8137 4 /b~ o MEEE TR < AR B Ot
HIE AT O4F T %,
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SEENSBEDODHI_DETEEREMET A LICTDONT::
BIREED) DiEB

et B4

ERERT: SMERESEE
E-mail: mafuyu@sophia.ac.jp

1. [ZC®IC

H x5 E 1R, [COVID-19 EHF - i) EWH XA bV T, ZOU—F
VIR RIS E T E L, ERLEE, RIS D 2 ORKYLIE O EAE X
B TEBREFELZHNTHET, BRIZEBWTHISE - BEIEHENH AR~ L#H
EEINDHOEFELLAADI L, FFFEETH-TH, BB o 5 A
MADHETHAEZDHZEEZBRNLILTWET, BHE - REDEAELTET D H.
KPIZBT D% « HELRNNEEZZ T, 1 ZEAEOFRITF T4 VBT
MRZSRES TWHONBIREEZEL X 9,

AFITZED L 572 COVID-19 DB EHEE R THEVE, ZOHKRE NI [H
IZBIT DR DEE, J90, HIZEE L L THZYTTHIL ETOREER LW A
IZOWTH R ZRRTZWERWET, BIcBEbn- L) — 7N Ex2RT X )T,
HENTFHRL LA mBME TIRESLNDLIHF T, 5F TR o2 A
NE-oED LRZTELEOTIEROOEE I NI, Z0OMEEIR— AT, K%
TR E DRFRICOWVWTIRELIZWE E ) DR AT,

FEFICRERT—~E2VERVIBTE LN, BARDIIZEENMELX KT LT
HEWH Z T, REBEBREICE > UIEE DIEEENENTVDLERTH Y
SCHRFFE OEEHRIICBWCHFE LW T — 2 R TF 5N CnET, 7272, 0L
HEHOEIETHI -7 L L THEFOREHIRMIE ) &V OIFIEE Az &
STEHRNENEE LIS WEDOTYT, Fgicdhs Loz, 30k - #R)
EWVHIELEWGENZ LD . ToDRITFNTENMES EMFEEND L DEEL D
AN E L TRAEENTNTOD E W HIRN S Y 37, B 2 IZHFIEE OFE 0
XA R N T 77— W EEITRICE ST, SHIIZEGTHICE - TEL
HIELZ T IEDOFHENTELOT, ZNOEFHLEVRAE LTI 7T %
L7200 Vo DI, DHOEEEZ FT-WTEATEN AR > T EIdEL T A, I
THEMANE LTIE, W EE > THOMAEOZ LIXTENENDOEFHENH DD
T..l EEEEZBETLOZ2VONRBURTT, LrLens, Adb GDP biffi/h
L. BEKEL FR->TWSHT, BEROFERY R ENIFE I ozt LT
b, IREEELNDLODEENMELTOT Y My MIZhnb b TR —F
TLX Y, EASCHTFOERCSLVORE AN H > TH, AR T2 &0
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