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Prosodic Characteristics of Korean Distant Speech
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The aim of this paper is to investigate the prosodic characteristics of Korean distant speech. Four speakers
(2 males and 2 females) produced 36 2-syllable words in both distant-talking and normal environments.
totaling 288 spoken 2-syllable words. The results showed that ratios of second syllable to first syllable in
vowel duration and vowel energy were significantly larger in the distant-talking environment compared to
the normal environment and f0O range also bigger in the distant-talking environment. In addition, 'HL%’
contour boundary tone in the second syllable and/or 'L +H' contour tone in the first syllable were used in
the distant-talking environment.
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8t Paired Samples t-test 2z}
Table 1. Results of paired samples t-test for vowel duration
differences betwsen syllable positions in a word.

ctatasa 1-test
HR| WYY [ A2m | gugy | 48T con
ms.) | (ms.) ™
. 120,36 | 222.15
ma | B2 eg70) | (87.44) | 139 | 00O
| 112.05 | 153.48
Bl | 61.10) | 69.52) | 139 | 000
arel | 3305 | Goap | 34 | 000
M1 1 .
73.38 | 122.44
8Ol | (3276) | (52.23) | 34 | 000
102,71 | 244.09
F25 872l | (64.16) | (10333 | 35 | 000
130.54 | 176.17
Bl | @598 | (71.08) | 35 | 007
. 106.43 | 215.80
M48 272l | 5761) | (69.41) | 35 | 000
ol | 11211 | 13969 | ze | 100
67.35) | (60.37) :
175.40 | 255.60
F79 2 | g301) | (g2.20) | 38 | 000
129.06 | 174.74
Bol | (@552 | (78.04) | 35 | 018

F 2. UMY SHSE [ AR D8 X&AIZ b|E Br I BES
X} grajAgt 2 2010 CHEt Paired Samples t-test 23}
Table 2. Results of paired samples t-test for vowel duration ratio

differences between speaking conditions.

HR(EEHAD _
i 272l(%) | Bol(%) “as :‘%teeé
| 23398 | dosas | 139 | 000
M| ERon | Geaan | 3 | 48
F26 3(;34923)2 (19692_30412) 35 .000
Mag | 3330 | asres | % | 000
F19 | (danee | osm | B | 677

AdzE ol FAoME= B BAXZ (simple tone)
Q) LwA WA AgellA BIYE (contour tone)
% 3l Huwe'= wHsgo=y dAet 349 &4
80| HolaAdel SRS vlE A3 A= 4
g 2dsigled was YA 349 EASE o
ASHY) 25 AKARE vlgo| & UsE AR
&+ Wt

AT ol REE BEALKARE vl &S] B} 4 A
°o}E K7 fi5o] 7} A IREE YUREHE AA)
T 23, go] FdlMe A T {A¥ AelE Hol

1) F792 27ip] 3o SM2H 5 ZHET0MRE SR} LEK 2
0] o2} BTN SEMI LiElf= Sof3 el B,
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Paired Samples t-test 22
Table 3. Results of paired samples t-test for vowel energy
differences between syllable positions in a word,

R (HEEHRD

% | wea [ wen | sMSd | MES | OO0
(dB) | (dB.) "

52.92 | 65.50
ma | B2 | G68) | 59y | 199 | 000

5432 | 52.64
2ol | (9B0) | (931 | 138 | 000

58.24 | 60.94
B2l ) o0y | 2oz | 3 | 00

M1
47.68 | 48.76
Bl | Kag) | (zag | 4 | 18
6149 | 66.54
Eo6 B2 7o) | a3y | 3% | 002
66.94 | 64.63
ol | @37 | (Bpyy | 36 | 030
69.71 | 72.46
s | @7e) | @) | B | 002
ol | 5680 [ 5480 | oo | o1
(2.70) | (4.0 :
621 | 61.91
F70 el | @3 | @ya | 3B | 838

45.66 | 4226
ol | @9 | @ig| % [ 000

E 4 s SMEE O 8 28 KUK big DE ¥ TERY
O WA 71 X10[0% CHE Paired Samples t-test 21}
Table 4, Results of paired samples t-test for vowel energy ratio
differences betwsen speaking conditions.

Sl *Eﬁgﬁﬂgll(%) 48| oo
s | (G | G0en | 139 | 000
w | B | g [ e | o
F26 (1117%063; (%fgg) 3 | .000
wae | 9530 | &3 | s | ow
F19 | ot .59 3B | .000

A grent ¥4 oM E SRk 7t g3t Aol
B ool[F(3,135)=3 143, p=0.027) Tukey AMELAA
A3k F79, M1, M48 ( M1, M48, F269] $024 F793}
F26 7H)) I3t Xolg Hrt

3.2, ofux)

24 7 2F JHAE vEd 23t 8 3N B & Qe
dieh Zo] WMol wiet g S Eeolm girh
gAHLE dAZ S A E SRS
A 2 wtS oo MR Hol FAJHE ENEE
of w3 A3Fe] & ghe Bolx Ut} AR {9
5 HRER ol §49 AR M ¥4 £49
F719& Allstn 2% {7t 2o)g Helu ¢t}

B0 R Sl ZENI WY 139

X 5. FOUUSEY 2|3t AXgie] MY 2t KOl / &2 YM2R}, 22
2 0oj2Rle) b LIEKY
Table S. Gender differences in FO range, FO maximum and O
minimum. Values to the left of °/" are for males while
values to the right of /" are for females.

el S48 | t-test Ho| 24 t-test
B EIOA) | FRIE| @R EIHA) | ReT

98.21/148.53 46.61/86.40
HNZE | (43.87/57.65) | 000 | (18.24/35.14) | 00

224.48/349.24 131.49/238.44
gk | 3020/31.11) | 000 | (17.07/37.33) | -900

_ 126.27/200.71 84.89/152.04
BRI | (33 718/46.32)| 000 | (10.85/11.67) | 000

R

E 6. HA FOCI B WerE ZF CiS Mo CNSt ttest@Dt
Table 6. FO range for individual speakers and results of t-test for
F0 range ditferences between speaking conditions.

CHAEF | -
HAHel/| 1est
ol | el
(H) | &

ax | 272 | Hol b
2%} I?H:} ZX/F 0| =x/zlD)  fHal/Hol
(Hz) (HD) (H2)

200.17/125.91
| 2E180/2221102/177 (10.6/18.75)

71.66/

2ir¥ad) 84/182 | 73/140/| [28.51/86.03 39.88

718 |285/390/186/204 %%8‘33?%3?1' %3 129.64
.84/34. 24 000

. 204/145.44 (/81.59]
£%41143/302/105/159) (46 65/1000)

M1 .000

F26

2 248.11/136.22
& 071183/290(115/168 (28.55/13.41) [124.03

124.08/83.78 |/52.24
(85.77/6.35}

273 (300/400{201/353 3@%3%‘.}%3? 167,65

/91.22

.000
EX™| 84/214 | 76/105

F79

197.17/158.64
| 3xH1159/3391135/187 (46.37/37.29)

.000

LRl oiek S T AuA) vlgo] gl B
7] $i31 EAEE 250 oA o ASE 239 o
13219 PSS AL (BASE/ALD*100). &
94 & ¢ AR FH T B39 v ¥l g3
49 BF @3 7o) et AolE Boln glem
AFAZNS ot Aolg Rol] g2 3 Min
FO%= oiAode f-f Jolg 2olm it ol
SASE, & v £ AE A SR A
o] YAz S0 He| AL wole 7|8 WY
shid 5 A &7t B

SAEA of ASEY 2R ul&e] 3t 2 Ajo]
S H7] fl5te] 2 GAIRER YUENRAE AN
A3, F U BRA At T F3 Al B

g} (Fo] {4 (F(3, 185)= 5,773, P=0.001), Y2

=4 [F(3, 135)= 3,810, P=0,012)). Tukey A}ZEHA
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E 7. %0 S AR Y Y, SYS H L% 2 ARUCA &
20 & 321 2180 AIBEIRE, TR EAMO0) o2 ARy
Table 7. Intonation pattern for individual speakers under normal
speaking conditions. Shade is used for high frequency
of 'H L% and "7" is for intonation patterns ditficult to

analyze.

chol F26 M48 F79 M1

| L HL% H 194 B1i% H1%
s H1% |L+H L% | H1% L HL%
ce | HIi% L HL% 1.9 H1%
7] L HL% H % H 1%
52 | H14 HiZ% 15 H1i%
o |L+H L% | HI% H1% L HL%
| o H [ % Hi% | L H.%
ske | H1A H L%
27 | Hi# Hix% L HL%
-] H 1% H1%
™ ] B3 H1%
5 | HIZ% H 1% B 1% i
Al Hix H 1.9
% | HIH L HL% 1% L HL%
S Hi% L+H L%
47 H ] % BE1% |L+H L%
[ H1d | L+H L%
ex | H1% Hi% L HL%
eF HiZd |L+H %
o | Hi% [L+H L%| H1% H (%4
v H1Z% 1% HIZ |L+H L%
a2 L+H L% L+H L%
XA HIZ |L+H (%| HL%
~E | Higd |L+H L% | Hi#A
s | HIZ ? L+H L%
HX) (L+H 1% L+H L% HIZR H1%
g | HIZ2 ? H14 H (%
F4& | HIZ | L+H % ? H1%
=X H1Z HI1% H 124 ?

XNg | H1LZ H14 iz HT%
1 | HIZ H1% H %4
4 H1% =E
) | HI3# HI{Z H1%
SHA| Hi% HiH
b | H1% H1% Hi% H1%
0! H 1% HI% Hi% E 1%

Za}t ol 2ol F79, M48, F26 ( M48, 126, M1
9] 23 1Fo| NojFen dAZ SAdHE FIS,
M48, M1 { M48, M1, F269 £202 80| xjo|Ar}

3.3. FO

A 7k Fog A3gl, AAgE 293 qoES bwdt
A7 & 504 & 4 R0l F YIS BRI Y
T fEt 2jolE Hol:n glen ofdo] gAldf vl 2
e B3

YAzl S04 Foo) e FHE 27 f8ke dol Y
of Foo] AT HAYS SP3Art. Fo WA EY

B 8 {2 349 A AY I SUS 'L HL%'Y =2 ANHIE:
(B3| SRt M482} F26)& 0| &) 17| Hlsi0) AIS3iNE

Table 8. Intonation pattern for individual speakers under

distant-talking conditions. Shade is used for high

frequency of "L HL%',

£toj F26 M48 F79 M1
M LTS |L+H L% LM% | L+H L%
s CH% | L+H % | LHWY%
g | LH2 H HL% | L+H L%
=% LHLA LM% L LA
2 |L+H L% L+H 1%| HLHL% | L+H L%
ol |L+H L%| EHI % | LH% CHLE
L] LY WEK
e | CHLE | (HLH LHL% | L+H L%
27| LHZ | HLHL%
=E CHZ% | TH%
M8 | HHW | CHLA | HL HL% H L%
28 | HHL% | HHL% H L% H L%
AE} ? CHZ | HH% H L%
ol | DHLZE | LH#E | L+HHW% | LHY%
e L+H HL% | L+H L%
7| | LHi2d | LHA | L+HHWY% | L+H %
& | LH%R L+H HL% | L+H L%
¥4 LHZ | L+HHW% | LHLA
2% CHCE CHA
o™ LHid | L+H L% | CHLA
A CHLH | L+HHL% | L+H L%
a3 "“E;J*H L+H L%
Ay | EHIH LHs | b+H (4
N | LHLA | DHZ% (A L+HLY | EXH_ L
& [HZ | EEH 1%
x| ST e L
g2 | LHZ% HHL% | L+H L%
=2 [L+H L% |L+HHL%| EHZ | L+H L%
zx | {HE | CH L”E;"H L+H L%
HS | HL% | HHL% |HL+HL% | H L%
2 | HL% H L% H L%
Hx | HL% | EHES H HL% H L%
g3 | Hi% | LHL% H L% H L%
7 | HL% | EHL% | HHW% | L+H L%
o) | HL% |L+HHL%| HHL% H L%
ol | HL% (L+HHL%| HL+HL% | [ HLH

A2 5443 Bol &4 T ojF K] 951 t-test
€ AAIZ A% 8 ot Zol BE AL £ A
g 2ol Rl%t Apolg Hola glon] ¥ 2434
o] g Zo] Yo F/dofl v & hAES Bolx qlck
o|:T dAE S4MY 2 QiRFe A AR
FE 27| Bkl FO AT HAHe] gk ¥l
watRes of F Aol AAE gk vlw 3t
Haigict, Hol S0l vlg) Az & Fo g9%
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2 UYRAENS AAR E3, FoIshE 254
spa} 7F 23t Aolg BAT (Fo] S48 [RGB, 189)=
25,944, P=0,000], ¥A7] 24 [F(3, 139)= 26,799,
P=0,000]). Tukey AFEHA Z1t Ho] 44 Ml
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LA M M1, M48 ¢ F26, F792] 4202 150| Ao
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TE 220 H L% 7t 5 o|FT s ubd, YA
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S0 vdl AN 2ol FE Tt 22 N&A
ZHElE (EASE/AERM000E Ho| Aol wlsl
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FO REEF E§ 7 BT o] {27 AolE BRL
o 7] S0l Fo AHH XY Nl
o FO tfHZ9] YohE £ = A%k A% WL ¥
o] SAe] the ZAAR 'Lw7t YA S40A B
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A B ASEH EAS Y 4P TH +H 5
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ojet ol i o] FR} BF FFYoR AU ¥
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A FO 21T HAAH9] Fdsol 2t Fo tigEel
37t 52 3 25 gt Fee Yo ¥4AE =
golxel A S Shatef mpat O FgE BAT
ol SAollAe] ok e A me} FEe b2
A% 'H L%7} £& olF3 e v, 9A] 849
Aee 3P 2 AolE BAY. Sk M4sTh F262 Bt
BA/dE HL% € AH83t] oA &4 o E=0A
3he WH, SR M1 BE9 729 ASEn EREE)
HEEE TR +H 42F A3 of 43712 H
Adze da 42 % E HEAPeEN REYS
2ot o EE94 e, B Froe ol £ A A
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E A& uls) Z2A B A B2EHN, 10 q9F
< ol 249 vlg] €717 S4M o 2A F22AH,
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