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Variance characteristics of speaking fundamental frequency and

vocal intensity depending on utterance conditions

o] % A

Lee, Mookyung

ABSTRACT

The purpose of this study was to characterize and determine variances of speaking fundamental frequency and vocal
intensity depending on gender and three utterance conditions (spontaneous speech, reading, and counting). A total of 65
undergraduate students (32 male students, 33 female students) attending universities in Daegu, South Korea participated in
this study. The subjects were all in their 20s. This study used KayPENTAX’s Visi-Pitch IV (Model 3950) to measure the
variances of speaking fundamental frequency (SFF0) and vocal intensity (VI). As a result, this study came to the following
conclusions.

First, it was found that both males and females showed no significant difference in SFF0 and vocal intensity among three
utterance conditions. Second, this study sought to analyze differences in the variances of SFFO between males and females.
As a result, it was found that females showed significantly higher levels of four measured variances (SFFO SD**, SFF0
range***, Min SFFO*** and Max SFF0***) than males on spontaneous speech. However, it was found that there was no
significant difference between males and females in SFFO range on reading or in SFFO SD and SFF0O range on counting. It
was found that there was no significant difference between males and females in the level of measured variances of vocal
intensity depending on utterance conditions. Finally, this study made a comparison and analysis on differences in the
variances of SFFO and vocal intensity among utterance conditions. As a result, it was found that all the measured variances
of SFFO in males were most significantly reduced depending upon spontaneous speech which was followed by reading and
counting respectively (SFFO SD: p<.001, SFFO range: p<.05, Max SFF0: p<.05). Females however, show no significant
difference in the measured variances of SFFO depending upon three utterance conditions. It was also found that the measured
variances of vocal intensity in females were most significantly reduced depending on spontaneous speech that was followed
by reading and counting (VI SD: p<.001, VI range: p<001, Min VI: p<.01 Max VI: p<05), while males showed no
significant difference in the measured variances of vocal intensity depending on three utterance conditions. In sum, these
findings suggest that variances of SFFO in males are affected by three utterance conditions, while variances of vocal intensity
in females are affected by three utterance conditions.

Keywords: Utterance condition, Variance of speaking fundamental frequency, Variance of vocal intensity
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By 379 A717F A3 A ke Zolr) A7) wj&Eel &
do] AR e V| BFaE A2t % ThAronson
& Bless, 2009; Boone 5, 2009; Colton 5, 2006; Titze, 1989).
$AT A EFATE ST A AFEAA A
3, 35, AL BRoA dAY Hdr|EFaert AR
o ve AoF HuStI 9 ThSapienza, 1997; Morris &,
1995; Brown 5, 1993). 18]y} ¥3}7]|E30195SFF,: peaking
fundamental frequency) ¥ -&(variance)olAle] EF HXKSFF,
SD) ¥ 2I(SFF, range)oll taiA= A7t A= Ak
H A3E AL Tk Pegoraro (1988)= V=0 2HQU
oAd9] 749 SFF, SD ¥ SFFO range’} YAET U It
st o, o]ek utd AFEolAE IR B ofz Tt
H5¢le] g, 23]y o] oAdRTt SFF, SD ¥ SFF,
range’} O At= AFHE A AISFATHAwan, 1993; Benjamin,
1981; Hudson & Holbrook, 1981). Chen(2007)& wit}&io]
(Mandarin)& AMH8-3l= Elolgt ARJES ddo= & Aol
A &Ado] YA HT} SFF, SD 2 SFF, range’} B A1 319
o ol 50| TR FHEET 59 S UE
< ZYA AR WEel ZAoR stk

Case(2002)= WP/ |2Fo4E AT Y gk =
= TYolEta A2l 2™, Boone 5(2009) 2 Colton &
(2006)-2 37| EFH4o 542 BESH S
Al - Fe3 a4y T B BT
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og gket 2HAE0] AFE YT Andrews, 2006; Colton
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7b w2 AEFE vATE AS uETHZraick 5, 2004
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Table 1. Characteristics of subjects
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Table 2. Characteristics of SFFy and VI by gender
and utterance conditions
g4 sz M=SD F sig
Zpks) 128.94+12.17 Hz
oy
i = 128.62+11.61 Hz 0574  0.565
(n=32)
2244 7] 131.84+15.60 Hz
SFF,
2Pkt 227.33+15.43 Hz
fq 35 221.15+15.84 Hz  1.087  0.341
(n=33)
ZAA| 7 225.96+21.64 Hz
Zksk 61.23+2.17 dB
v
i 3= 62374323 dB 1.807  1.170
(n=32)
AL 7] 62.30+2.39 dB
VI
Zts} 60.64+2.94 dB
i’q 3= 61.07+2.30 dB 2860  0.062
(n=33)

ZAA| 7] 62.33+3.57 dB

4 A3, SFRelA dAde] 744 Adste 128.94Hz, 35
128.62Hz, =AHA17] 131.84H: R 0™, oJ A& Zuksl 227.33He,

4= 221.15H, <AA7]1E 225.96Hzaiu}. E3E VIdAE @
49l A Asl 61.23d, = 62.37d8, A7) 62.30d80]
A, gL A3 60.64d, =L 61.07d8, =AAT)E
62.33doltt. EAH o4 EFolA SFF, E VI SAA =
wslzd 7F o gk Aolrt flich

4 Ay, AdslAE odo] FARTE SFF(p<.001),
SFF, SD(p<.01), SFF, range(p<.001), Max. SFFy(p<.001), Min.
SFFy(p<.001) EFollAl ZAgko] frofaiAl & A= Yebs
th. @FZoXE SFF(p<.001), SFF, SD(p<.01), Max. SFF,
(p<01), Min SFF(p<.001)ollA %+ ojAo] FPRTE {231
& A0 E e O™, SFFy rangeol| A= H 1F o3 2o
7t Q9T A7 M E SFE(p<.001), Max. SFF(p<.05),
Min SFFy(p<.00D)ollA = AW 3 fF23 ztelrt Yehgon),

2

u

|2t S4s M4A HM1s (2012)

SFF, SD 2 SFF, rangeol A= #2138 27} ¢liich

® 3. ¥sxAE SFR, WE9 4E 3 54
Table 3. Characteristics of SFF, variance between gender
depending on utterance conditions

(9: Hz)
L SD Range Max Min
=7 g M@D) M(@SD) M(SD) M(SD)  M(SD)

b 12804 [652%%  04.05%kk 195 30%wk [0 435
A m=32)  (12.17)  (1242)  (87.92)  (89.99)  (1141)

Bb o] 22733 2064%* 193.58%% 357.85%k% |64.46*H
@=33) (1543) (1615 (117.77) (118.56) (30.12)

W 128628 [9.57%%  149.62  247.53%%  97.91%%
@=32) (11.61) (11.81) (136.61) (13498)  (8.90)

ofL
4

o 22116%F 2048%F 19541  350.43%* 154.19%%x
@=33) (15.84) (13.69) (8895) (OL77)  (2827)

G 131.84%k 3710 19245 294.63% 101.14%*+
sp (32)  (1560)  (3296) (169.71) (168.88)  (2462)

A71 el apso6rer 3783 21818 383.50% 165.33%
=33) (21.64) (32.39) (148.17) (156.55) (26.94)

M: 3, SD: EFEHA *p < .05, ¥p < 01, ***p < 001

322 @3zAE SAYT WEe AE 3 B4
H SAAE] A 7E Atold tig A <
4>¢} 2t} B4 A3, dEolA Y Min VI(p<.05)F A&t
27 BFoA g ghell o3k zbolrt flsith

o
=]

o

<E 4> WstzzE VI dEe] 48 T 54
Table 4. Characteristics of VI variance between gender
depending on utterance conditions

(1 db)
L SD Range Max Min
zd % MESD o hiop) (MESD)  (MiSD)  (M:SD)

e 61.23 3.26 19.77 67.91 48.16
A @®=32) (2.17) 0.78) (6.03) (3.96) (3.28)

8 95 6064 291 1938  67.63 4828
(0=33) (294)  (0.51)  (4.82)  (430) (282

3 6237 328 252 6992  4737*
0=32) (323) (0.76)  (6.13)  (5.08)  (2.62)

o 6107 319 2359 6974 46.06*
@=33) (230) (043) (264 (288 (206

¢ 6230 345 2076 6893  48.17
2z @=32)  (239) (075 (497)  (380) (267

A7l o @33 362 2321 7039 47.18
M=33) (3.57) (075  (548)  (526) (255

M: 3, SD: EFHAF *p < .05
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Table 5. Characteristics of SFF, variance among utterance
conditions depending on gender

(H9): He)
4 Llpei ) M=£SD F sig
Apkst 16.52+14.05
1}
~ 35 19.57411.81  8.578%** (.000
(n=32)
SFF, A7 37.10+32.96
SD Apara) 29.64+16.15
o e 29.48+13.69 1.505  0.227
(n=33)
F=2HA| 7] 37.83+£32.39
Apks) 94.95+87.92
1)
5 35 149.62+135.61  4.174*  0.018
(n=32)
SFF, FAAZ) 192.45+169.71
range At} 193.57+117.77
iq 35 1954148895 0425  0.655
(n=33)
A7) 218.17+148.17
Aits} 100.43+11.41
v}
= 1=
(=32) &5 97.918.90 0340 0713
Min. F=2HA| 7] 101.14+24.62
SFFy Apaks} 164.4630.12
fq 3= 154.1942827 1562 0215
(n=33)
FAA 7] 165.33+26.94
Apkst 195.39+89.99
v
= 35 247.53+13498  4314*  0.016
(n=32)
Max. SAA7] 294.63+168.88
SEFy APLBA)  357.854118.56
° s
(1=33) 4=B) 35043491.77  0.634  0.532

ZAAZ] 383.50+156.55

M: B¢, SD: EFHA *p < .05, **¥p < 001

4 AF, SFFy SD= 2489 7%, £AA17] 37.10 He, &
= 19.57 Hz, A8} 16.52 H29] £ 0.2 YEROoH, FAZ O
2 Fog 2olE BEATHp<001). AHEHAR A, X}%@M
ZAA7] 283 @53 £AA7] 2 2ozt ik o489
A= 2AA7) 37.83 Hz, LS} 29.64 He, &= 29.48 Hz 9
o2 ey BAFSR {olg AlolE (T

SFF, range= ‘W49 7, A7 19245 W, 3=
149.62 Hz, A3} 94.95 H29] =02 Yeon, SAHoR
Fog Zols EATHp<.05). AAFAA A, AEsiel &zt
Al7] 3 Zol7h AJTk A3 A, =AM 7] 218.17 He, &
= 19541 Hz, APE3} 193.57 K9] €02 et ot E44
S F Fo3t Aol= USTh

Min. SFFoe= 249 4% A7) 10114 He, A3}
10043 Hz, $5 9791 K9 =02 Yelgon, o4 wgh 5
AA7] 165.33 Hz, A3l 164.46 Hz, @ 154.19 H 9] 02
Ueou Gl T o] A BT BAHCE fo3 Ao
= Atk
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Table. 6 Characteristics of VI variance among utterance
conditions depending on gender
(H9l: db)
L flecipckq] M=SD F sig
23} 3.26+0.78
1}
H =
1=32) 45 3.28+0.76 0580  0.562
VI ZAA 7] 3.45+0.75
SD Apargl 2.91+0.51
o e 3.194043  12.168*** 0.000
(n=33)
FAA 7] 3.6240.75
Zpks) 19.77+6.03
1}
e 35 22.5246.13 1.896  0.156
n=32)
VI EAFA| 7] 20.76+4.97
range Zpks) 19.38+4.82
i’q 35 23.5942.64  8.905%**  0.000
(n=33)
ZAFA| 7] 23.21+5.48
Apars} 48.16+3.28
1)
H =
(1=32) 45 473742.62 0.803 0451
Min. A7 48.17+2.67
VI Ars} 48.28+2.82
ni3) 35 46.06£2.06  6.494**  0.002
ZAA 7] 47.18+2.55
A3} 67.91+3.96
1)
H U=
(=32) 45 69.92+5.08 1721 0.184
Max. =AM 7] 68.93+3.80
VI s} 67.63£4.30
fq 35 69.74+2.88 3.792*%  0.026
(n=33)
ZAFA| 7] 70.39+5.26
M: B, SD: E=HUA} *Hxp <001

Max. SFFy= 239 A% A7) 294.63 Hz, &= 247.53
Hz, A3} 19539 Hz«] o2 yehgtod, BA% zo|7t
SFATHpP<.05). AFFAA o o3 Wtz 7F ApolE Gop

AR 2Apstel A7) Tboll ApolE BT A4 A9
SAMA17] 383.50 Hz, A3} 357.85 Hz, &= 35043 H29] <&

2 Uelgoy AR /o3 Aol ik

1 362 db, @ 3.19 dB, z}%}:dr 291 b £o= UFEMOUJ]
SAA SR o3 zpo]7h U THp<.001). AREHA Ol o3
k2 3t Apolg: BAF A, ApEsiel A7, EE
ZAA 7] bl eI Aol & Bt

VI range= FA9 7%, G5 22.52 &, A7) 20.76 dB,
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APEE} 1977 BB =22 YEREOH {3 Aol §liTh o
A9 AS $E 23.59 dB, A7) 2321 dB, AESE; 19.38 dB
SO UrE}”Otﬂ FAASE g xol7F AATHPp<.001).
ASAA A, sl LAY, EET 2ARA 7] 2l &
o3tk AolE BT}

Min. VIE %*34 AL =AM 48.17 &, A3 48.16
B, 35 4737 B <22 Yepton EAZoR o3l 2}
ol UAAIRE 04*4«1 73-9- A3l 4828 db, A7) 47.18
dB, g 46.06 db =O= YESow TAHOR Fo|g Ao
7t AAHp<01). AREAA A, Apgstel ¢ 7 fojd
2ol & BoTh

Max. VI= 949 45 35 69.92 dB, =AHA|7] 68.92 dB,
A3l 6791 db =02 UERGom, BAHORE fofg Ao
€ flith a2eu JA439 A =2A7] 7039 dB, &= 69.74
d, A3} 67.63 B 4222 UEGor EAZHOZ folst 2}
o7k AATHp<.05). AFFHA N & watzd 3+ Aolg A
E3 A3 Apste) gE, Apgstel =xbA7] ghell o3 &

°l& BT

4, =9

ol &A] tiste] Ak F<l 200 IS o R A
A &N, FEEHED), $AAZ(EshtelA 2~E71A])
NN e EFs g SAREE AT 2H, 49T o
4 25 dslzd e o At dErA gt ol
Ads 4 A, w3yt etz bl fog
217F AATHE Zraick 5(2000)2] AT Ao} Aolstd =],
a9 AFAME B AT itz As) ¢E, &
ZHA 7] B o gl AR, g2, <ol-s A, &k 3
A A F ) A7EE T wEtxe] 2FEIY] wEol
W, Zraick $(2000)°] A AEAR AARE AL, G,
ZAA7] o2 AES A, AQANE B AT A}
A2 o & Zfol7t gtk =3 Zraick 5(2000)°
T A% Bty Q49 sy EFart Tha EA4 UENE
o, ole &3 F& AT Atolo] T AAY F= Q)
W, Zraick 5(2000)2] AT 1299 oA | dxte] H
ol 25842 & Aot FARSFAA R 20Tl A S0thE T
o2 347 Wi £ A7 Ay B} dsly|EFa4r)
A YebdE Aoz o=

A4 2 w1 EFa4 WES vlus A, zpdslke
7% SFF, SD(p<0l), SFF, range (p<.001), Max. SFF,
(p<.001), Min. SFFy(p<.001) oA ojAo] FArRT} &
b7 EF o] MFo] fY5tA & ZeE YEyTh 1
HU dEolME 471K WHE SAHXE 7F2d, SFF,
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