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Glottal Characteristics of Word-initial Vowels in the Prosodic Boundary: Acoustic Correlates
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ABSTRACT

This study provides a description of the glottal characteristics of the word-initial low vowels /a, @/ in terms of a set of
acoustic parameters and discusses glottal configuration as their acoustic correlates. Furthermore, it examines the effect of

prosodic boundary on the glottal properties of the vowels, seeking an account of the possible role of prosodic structure based
on prosodic theory. Acoustic parameters reported to indicate glottal characteristics were obtained from the measurements made

directly from the speech spectrum on recordings of Korean and English collected from 45 speakers. They consist of two

separate groups of native Korean and native English speakers, each including both male and female speakers. Based on the

three acoustic parameters of open quotient (OQ), first-formant bandwidth (B1), and spectral tilt (ST), comparisons were made
between the speech of males and females, between the speech of native Korean and native English speakers, and between

Korean and English produced by native Korean speakers. Acoustic analysis of the experimental data indicates that some or all
glottal parameters play a crucial role in differentiating the speech groups, despite substantial interspeaker variations. Statistical

analysis of the Korean data indicates prosodic strengthening with respect to the acoustic parameters Bl and OQ, suggesting
acoustic enhancement in terms of the degree of glottal abduction and the glottal closure during a vibratory cycle.

Keywords: bandwidth of F1 (Bl), glottal parameter, glottal waveform, open quotient (OQ), prosodic domain, prosodic

hierarchy, prosodic strengthening, spectral tilt (ST)
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7] S8 WS BAREAS AAEETE 1 A, dofvin
47 943 A W] FJdoA EF Bl U, 1P,
PPl &S] Tt fFrom|gt ztol7t gle AoE UehEth
Yojul FA(FQ2, 7)=0.402, p=0.675), Yo%l A (F(?2, 6)=0.942,
p=0.410), =21 FA(FQ, 8)=1.564, p=0.234), T=<1 A (F(2,
12)=0.075, p=0.928).
oftf <iFa>= Tl FAT A AL B ko]
BI& &TERE A ZolH, <T¥8>2 o] AYZ=E

R Ro]g).

% 4. F=ole] &9l Bl
e
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a9 8. gh=rojollA Ble] &9 gk
Sl WAde] Shero] WsloA] Bl 5 A T Yo
welkel mpRvEA 2 1P SlelA 7 =4 YERTE Uk PP
G E T o, o] Wl e G oA ol =
T &AM ©9l7} Yol wet BlE sk, ole
Sl 37| whalsl o] Blﬂr— ke s "lo|t),
shro] Whalel A Blo] & TR zol7t JeAE 4
317] $lste] WHESA FAHEAS AA W Az, =l G
oA Fate]l F Ao 2FE B1S U, IP, PPo &9 7t

of fFefugk A7k e Aer dehkth =< FAEFR,
8)=5.418 p=0.013), 3= o4 (F(2, 12)=6.872, p=0.004). o]el,
=2 FAT A4 A Bk dofol A Blo] o= &
X Apel7b UEAE EAEH7] Hste] thgHlael &gk
T-7“é% AASATE =9l FAe] gl st tigk oig
Az, Ut 1P &9 7ol Blo] f2wdk 2jol7t glA|
“J (t=-0.822, p=0.430), U} PP &9, 1P} PP &9 Troll= 2
"3k Zfol7k Qe AR Uehgth: Usk PP B9 (=2.281,
p=0.046), TIPS} PPEHY|(t=2.667, p=0.024). BH, 39l of Ao
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PP &9 ZrllE folmEt xpo)7) glout (UL IP &9 (t=2.044,
p=0.060), IP2} PP ©9|(t=1.551, p=0.143), US} PPESY Zrole
Fu)d zpo)7t de AoZ YEbTH=4.131, p=0.001).
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A (F(2,7)=0.422, p=0.662), LT A4 (F(2,6)=0.233, p=0.795),
ol FA (F2.8)=3.341, p=0.056), &< oA (F2,12)=
0.509, p=0.606). =<1 A2 p=0.0562] TAIgLS R

obef <i6>2 Tl FAT oA AL wEhek dholo]
STE 2&T9ERE AT Zloln, <aY11>2 o5 2=
vrehd Zlelth

-E°N

v | FEE N | we [wewa) wa 250 ana
sharol U 11 | 19.87 6.99 2240 11.80 | 34.20
vt 1P 11 {1922 | 7.52 |24.60| 825 | 32.85

PP 11 | 17.46 6.72 |23.75] 4.05 | 27.80
e U 15 | 20.17 8.00 [2995| 390 | 33.85
34 IP 15 | 19.50 6.75 [23.55] 940 | 32.95

PP 15 | 18.63 560 |[17.85] 9.50 | 27.35
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B13} ST: A#A155=0.786, p=0.000), 0Q$} ST 7toll&= oo 7}
AHog d 2o Ao YelthAaAI4=0.632, p=0.004).
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& Ao mlate] (A HAG=0.815, p=0.000), 0Q$} Bl L 0Q<} ST
rolle FAAAZL A2 Bl YERETHOQS} Bl: 4#H
4=0.663, p=0.000, OQ2} ST: *+#715=0.654, p=0.000).
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gietsly] flste] RS AAEiAth daREA dn, Y
] gt dojot ghro] 2he] FHBAE v Ee
o2 Jepgrhdeet s=role] 0Q: “d#AI4=0.839, p=0.000;
goje}t dh=role] Bl: AuAG=0.754, p=0.000; Foie} 3o
o] ST: BAF=0.835, p=0.000). Al w7 7k, Foj9}
g=rojzte] oQoll gk dddAle STol| Wit A##A7} Bl
of ek FAAARYG =A veERETh 28 o] Bl g
=019] ST Atolol& wiZfHF7} Aol daaA 7L w9
2 A2 yehd WHHCGEAIS=0.828, p=0.000), 2] 0Q
o} gharoje] Bl 7he] oA N3 AAIF=0.579, p=0.002), 3
oje] 0Qe9} 3=ole] ST zhe] Al =(dEAS=0.517,
p=0.007) JHez g =& Zo=Z Yelth

obgd], z} wisfwse] tiste] FY gkl AL dslet
gole} gh=io] Aol frojm|gh ko)t AEAE EA5H] 9
st dl-gulne] o3t T-PAS Atk uls T-34 2,
0Q9} ST= ol9t ghxo] Fholl xfo]7h YUIATHOQ: t=-0.082,
p=0.935, ST: t=1.479, p=0.152), B1& z}o|7} Qle Ao e}
SHTHt=5.275, p=0.000). o]dll, $F=lo] Halgh Joo} gharofd
A w7 S Blo] o= & T9lolA Zol7t JEAE B35
7] flete] SETHE o3Il s T-HA S AAskth
< T-744 A7, BIS U, IP, PPY] RE 89|04 Jois}
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t=2.165, p=0.040; IP TH$]: t=4.249, p=0.000; PP T $]: t=6.389,
p=0.000).

r

34 G4 o4 gxe) Hlm

ol A AN 71257 Ao o, BE
W) ialed GART o4e) Birzkel o A e
7} o) sl Yerd ol Aolsl BAF o frejn
B AAAE BAe] 919k 7 vl halel el o

55

E T-373S AAEAT |A gojrloe] el oJofolA] A wj
Mgl tiste] Ao w2 T-7474S AAs 27, B1# ST
o taiMe oWl FA7 o4 skA; Atolel frefu]gk xfo) 7}
AATHBI: t=-1.533, p=0.154, ST: t=-0.755, p=0.461), OQql| T
A e doldl FAT o4 A Atoldl frefulgk Aolrt e
Ao 2 Uebdth(t=-2.624, p=0.018).

o2, ghalo] Wl ojoll A Al wizfgrel] sl
A M2 T-71AS AAIEH T-34 23, Aol 34l
yehd A" xlols} vzt g, Bl STl daixe =<
H37 oA st Atolell frefu]gk xfo]7t YIAIRKBL: t=-1.042,
p=0.308, ST: t=-1.486, p=0.150), OQql| thaNxE =2 FAz}
o4 A} Apele] Fom|gk zolrt e ALE UEHT
(t=-3.884, p=0.001).

v Ete 2 ghapqlo] walsk ghapofol| A Al wizf e o
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o taiMe g FAT o4 A Atoldl freju|gk Ao)7t
SATHBI: =-0.300, p=0.767, ST: t=-0.236, p=0.815), OQ°ll T}
A = BT 4 A Atolell FulE Apelrt e
Ao g Ve (t=-3.259, p=0.003).

Z33hd, 0Qdll WM @ol9t g=olE welgt e J
oA dBAd A FET g A el frefvlgk Aot
AATE Bl STl HaiHe o= HeoHe Az §-2u]3k
zZol7t gle AR Yesth

3.5 gl 7 dojrl spAte] Hw

o] HolAe s Yojvle] Jof wlolA] AE A vf
o] digte] F s JAS el fojmlst zto)7t =EAE
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t=4.309, p=0.000, ST: t=5.091, p=0.000).
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a7 AR QRS JolFE g

Fin

ne

(1) gl

() Ui a QOEE, okEol obsiw, ok geix vhel.
b obEo] QO ofstE, ofe] A viel.

) IPi a oFSo] ol oz ok LA nie}.
b o2, okEel ohitr, ok FeiA vlel.

(iii) PPi: a. o}Eo] YOZ o, ofd] A wle}.
b SO obSo] olut, ofe] elA] wlek,

@ 3l

(1) Ui a. Actually, Adam accurately asked after Alex.
b. After Alex, Adam actually asked accurately.

(i) IPi: a. Adam, actually, asked accurately after Alex.
b. Adam actually asked accurately, after Alex.

(iii) PPi: a. After Alex, Adam actually asked accurately.
b. Adam, actually, asked accurately after Alex.
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