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An analysis of speaking attitude manifesting

as fundamental frequency characteristics
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Abstract: To control speech prosody expressing interlocuter’s attitudes and intensions, FO characteristics were
acoustically and perceptually analyzed. Single word utterances “n” with different prosody were used to exclude
linguistics content effects. FO analysis showed the possibility of global categorization of prosodic characteristics by
their height (high-low) and shapes (Rise, Flat, Fall and Rise&Fall). To confirm the consistency of this classification,
perceptual experiments were conducted to identify impression of FO height and shape differences using newly recorded
controlled utterances of “n” Multiple Dimensional Scaling analysis showed the consistency between FO characteristics
and subjects’ responses using 26 impression dimensional scaling, which supports the controllability of conversational
speech prosody expressing. The speaker’s attitude like “positive/negative”, “accept/ unsatisfied”, and “confident/doubt”
could be implied depending on the degree of FO height, while FO shape, especially Fall and Rise&Fall differences
convey the meaning of “positive/negative response”.
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1. XC®IZ

T NAR—ZAFEFELEROEANICLY, HEMHE
E, B ORE S A L S S BRI R A o T,
L LEnb, 526N TX A MOFL LIS HE
ELTOMEEHDRERMZINTEH, XMeEv AT
L ETOD, WERMOERIRFEICB T HEFDOLE
ELTIIERAAR o TH D, &0 bif, SHEARE
e ETEEINAEFMENM ELTWB S, 3G
HEEE L TOREORHITIVBEZFICTE#IN, £
O 2 HEH R KD BTN D,

ZOBEICKHIT B0, Ba LI IVE TITHRES
WA O FEFENE WA BEHAE AT L 72 O FTREME 2 75 L
TE7[1], ZNETOMNETIE, BRERGHEZNLS
BT DR OEEBERICESIE, RIEARMN
DRI S D HEERE LIRS L R O AL & A RK
M, R, HIEE SRS FEEENE OFE R
WIZHSHIOFRTEEMESH LN L7 o7, L L7
Do, ZORSNT-DITEONT-NEEL —KILL.
FEEOEHE~E BT 270103 E bICE A OB
EETL, PCH, REEREBRORGENEEZ LS
U72 & DR FEERRERE « BN DWW Bk,
MEBRA 2B 21T TRV, HETEEZTOL DI
R B REEE R, TS OFWRIC IS < SR
HWET LN MEATH D,

FHEIT T — A= A PR S R R
BET /LA AHEICENTN DA, EIHNEICEER
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SRS E R CHIE I N —REREE A7 ExRE L
72 FO ORI S & RFRZ LRI E S < HaHHIS
DHFFIZHONWTIRRD, FIETIE, ZOFHEDOE
YHEEIRAET 5 72 DT O EEFHMIIER O 7= D DH]
BRIGEIZOVWTOMRGTER RS, 4 FCTEER
FHEFEBROFEM E R AR D, B SETIESZKT
REERERE 2 W T2 EBFE R OMAT 217 5. &I,
F L, SHROEICHOWNTHN D,
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2. FO OFHHE S & RRAEIBIRICESL
FEREFNS D4R

XEEE ISR T D ERASIE TIX, oS HT[1] TR
L7 RArBR T O b OPNNIEMICESHFHRIC L D
72T i, RFERRIECTH LI N D%
FE SRR DUCMSL e BBAGIEA LETH D, Hihs
BRI OESERNGET IEROBELBREL
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BEEE — BEL>
BSEE — BRUVERLY

lower

dynamics rise flat fall rise & fall
height / \
higher %g_ﬁﬁga’] . *Hm - . T% ‘j:l:\) - _
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#2. EBEMEERIC NV REE A7 DR,

R AR HEAC S I 8 & Rp R 2L TAR

Height High-range Mid-range Low-range
Dynamics max min max Min max min
Rise 354.55Hz 182.20Hz 282.58Hz 142.17Hz 194.21Hz 98.24Hz
v
Flat 264.55Hz 232.39Hz 213.23Hz 178.90Hz 162.77Hz 124.97Hz
—>
Fall 305.50Hz 119.81Hz 234.22Hz 90.87Hz 155.94Hz 65.98Hz
A
Rise&FaH—A 363.46Hz 222.15Hz 273.08Hz 153.48Hz 163.17Hz 111.44Hz
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Bz v oEs ., RS, REFEDOSENED
SIS NDETHERTE A ERHFEND, 42 W
YIND RO HBIEE LTSRS, FO OFEHNE S - REfH]
FALBIRIZE > TN S DFHEA bR TND 2 &
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Ha, £ 1D, Zhb0OBIEMBEOZ Y
FREFR L. X0 —i, TEMARTEEREBEL K
FLBIORTHRET 21T o 72,
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KFEE R OMBEMEICLY SERI L L CEH SN
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— R TR REEIT Y 120, BEFRZIT D%
FREERE - BT B EBICE S HIREBLZ A
2o EF. KOS THLNIZ FO OFEEHE S L
MR T 2GR L L TEZX D0, T
B S &R B LIAR 720 N 72 D —3EREE” A
FHE L, BFERMITESRE A OBTV, FFEDR
SRR A B LW REE A2 LN T T2, EBRICH W
FO o X, B LIIRZEh 3 FfH, 4 FfHGR!
12 FEEORFERIM O, m, RIKEEE, KO Fo
ORFFEALIEIR E 2 2 1R T,

ZIH O FO OF S &R ETARIZ EE STl
SN E AV CREEEREIT o 72, FEEILTES)
VUV 72y, HAEEZRGELE T HA 5 4
(B 2 4, &Pk 3 4) MToTz, FEEFEBRTIT,
s 12 ORI A FEES ICH T, R 1 ERKRE
DI ESEIC, WICH FRTRIN D)KL,
FEENOLDLEE SN D HEEHE ORGEREEIZ O
TORRERD, B, —DOOREFFEIZH LT, &
B EORIZENEEINDIGE. TN 6522 TRk
S, 7. FIREFRHE LTI, W), A,
FFRIFI CEEMIZER L THH 2 L2l RL
77,

ZORER, BT 67 OHIRKINE SN, LI
DHHTIX, ZOHRNLEBREEDHST=, KD 26
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VWTOSEET BRI CRGRT WET R
ST BBV WL Rk “Ha L
VOSBRI BT CBURAAY B BT
BB BT LY RELE S
“STHETLY “b<b<”  “EHE SV
L BT LY 5 &,

4. IREARBIC L D EFRZ PAERTR

RIETHE LN 26 OHIREARKRTUC LY | miEAN
REITPIZRZ PAERL, Hl#ldee LTER
7= FO OFHRE S LA LR & OBREZRD 5,
ZoH, BIETHWEZHO L R—0O—FERE"A"
ZRWEEEREITo7-, 12 B 7 LD—iE%
FEANDE 2K L, 26 FEAETIC, 0 (&< YT
TELRW) ~7 (ETHEHTUITE-TWVD) D 8
BEMEREE, Bt 312 REEA RO -, #RE L LTI
FEOFHEH LITRR D, R LVAVICRED 220,
HAGEZRGEE 5, A SH (BrE14, Ltk 4
%) RV, FEEICEE L T, RETERATRE 72
TR ER LTz, £/, —AY7 0 O HER
BE. 30575 40 5 FEE Th o 72,

#£3. BRI T DHEHER (VAF)

Dimension
1 2 3 4

VAF 0.7398 0.8036 0.816 0.5952

#4 EAFFEROIEE S (3RIT~DFLE)

Dimension
Raters 1 5 3
SY 0.9459 0.7651 0.8470
CA 0.4933 0.7668 0.7051
YY 0.6428 0.7821 0.8761
FY 0.7063 0.4332 0.6148
KK 0.5833 0.7868 0.6851
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0.7 0.7
LR&F
Lr ,
HRr&F
HFd H R
Ael
'MR&F Lgl M Mr&F
ga MF| MFa MEel MR
Mgz Hr&F ER&F
Hra BiRTR
i Lra VER
-0.7 -0.7
-0.7 0.7 -0.7 0.7
dimension 1 dimension 1
T . 0.7
1. INDSCALIZED 3WLZEMICIIT 2 AIGIEAR L& F
Blog (F—0OF 0mS « R ZLIIR I ER - i T Ur
HATHD) .
Lgl
F MRMR&F
Lra M|
Mea HR&F
He e
-0.7
0.7 0.7
dimension 2
JLBI 1 I D HIREEARTREL(26) & F 0 (& S 3XKFHIZE(LIZIRA) D 2 v RV FRE
Symbol Expression Symbol Expression Word Symbol Expression Word
Word (Positive) (Neutral) (Negative)
P1 TR N1 BE Ng1 =Y
P2 B3 N2 (A Ng2 R
FO0 Height Symbol " - o 0 N3 S
High H B % EL g L
Mid M P4 <K Ng4 LY
Low L Ps AE Ngs FRELL
P6 Wig Ng6 BBR ALY
P7 T Ng7 HERAEL
Symbol F0 Shape P8 ELLY Ng8 IS
R rise
P9 LY Ng9 ASTATLLY
Fl flat P10 B AR LY Ngl0 S
Fa fall P11 BLL Ngl1 5aLL
R&F Rise and fall
Ngl2 LN
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5.F0 DE¥HIE S - BERERLR L BEmE
fEH D MDS 24T

FH T —Hilcx L TE®kxTREWHEKIE
(Multidimensional Scaling: LA, MDS)% AW To#r
4T o7, MDS ZHW5 Z L2 XV, FREEOEEE
BRTT — X BRI R ERD, £V
DE O MEERCHIFI DL RO R - EMEZ IR LT,
T ZCIE 26 OHIREARFBUCK LT, FHREHOFF
EEZEIC L > TH LN HEITIZ AT —2 L L
oo £, 22T, HHOFRERICLDFFET —
2 ERANTESHEITo>TWAE T, HAROEED
ERLEDETHRDZ L E Lz, ZDEDOITIC
1. MAZELXZEE L7 MDS F{ETH D INDSCAL

(Individual Differences multidimensional Scaling) [4,5]
RO, ZOFETIE, MDS T L5 28R I E
AMTcHBEBTHY ., HAIC LD HIRMBEOIEIELE
D7EFIX, MDS flfRZEMEhz k35, FEADOT =
A MzL-oTEIND,

AROHTTIEFE 4 1R8N D FEE D 53 #7 #it Fe 45l
B W&IL) MHanbd L HIT, FRILE HIZHEY R
EAHTEIMIITNRENTEY ., FEEEBIEICE
SolERITIR N0, Wo T TS T
WTREEHR S BB 0T — X & 5bECTONIcHW,
F7-. INDSCAL O THEITAEERAIAHIBTICFE S < &
HENREZVN, TIZTIEH, B3R THOBOEE
(VAF) #Z&|ZLT3%ome Lz,

R ORIREZIT 5 7= 12, BEERSHT &2 AW T,
ENENORBGEICT 5 FHFANMEZ 3 RotZERH
WCHE S, K 1 Ic, EMEBEERE. F72BURHRE
DRED o TLHIREARKILZ | 3 IRILZERM O FEAE b
IR I DERT,

IINT OFESR: . B Wl EER/ AR, AR/ AR, fE(E/
REeh, FEEBEE Vo REFEE DREIE, L
R ERTESRHUBEL, Z51E FO OF S & R#ZE
{EFIR 2 D CHEERIICHIE S Tun b,

LirEans Lo, wotl1 Tk, “HERRDH
57 . “Hlaw [ “SrRAR” . e LW
BN RV . RELEYT . DL T
27 0 “mEE SV 0 EmELLT L LW
LW HEEREW . “EHW | ‘5T
STLW | DX BRtEARTETEHATHS,
“EE SV “Hga LW BT, BN
Wz Rmdih e 2> TnWD, RIZ, Wot 2 1T “FIE” .
“THA L ITHLT, P LOTRERLASN K
D7 BxtERLTEY, HPEICR LT, KR/ ARE
FTREZRTENE > TWD, KT 3 X, “WH
B OCTHAY L YR ISR L T CRwn
YV DR ELRLTREY ., E/AENRREN
faAl 2 DM & 7p o> T D,

BEY T ADSAMICONWTIE, ot 1 Tk, E
DOHIG % L OREHEREEOFAIZ, LD FO O
FERAEE S TWD, £, ZodiE R U &
C. Rise, Flat ® FO RFHIZ(LIZIR A & D FO DFEEEA
SALTEY, ZOIET, LV HBIREEE Lo
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TWb, RIE 2 DOADBIL, FO MEL 225220
TARRAREEZ LT DER DD, Rt 2 Ofi,
Rise&Fall, Fall ® FO OWFEZ LG A © > FO F&5E
MNECMETEN, 72, ZOIET, LY RRZRE
BERRBLEINTND, EOKIE 3 TiX, FO ORI
DEWHIES, LV HEZLoTEEEZRLTEY,
Wt 2 ORI, FO OREMZELZEA Fall,

Rise&Fall 23> TWAEMA 2 5,

P EDRERE | %12 OFEARRBREOHH OB S0
HRET & FO O S 13RO/ 72555 58
FBIZEOBRETI2EREZLNRD, K 1 OFERIR
T EoIZ, BETORTICHEL T, FO BNEWVIE L,
MR, AR, HEEREZRLTEIENL, B3I,
INHDERICE > THIE E b, —F. FO OFFH
EAEIRIE, “RE” DL IR, HEBEDRKLEE
BIZ &L » THIfE &I D, RIC 2, 3 OEIART L DI,
FKARIRAR 2 29 3RE . F T I B /AT IR &
) MREME EICHES LT, Fall, Rise&Fall %l <X
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AfaTlx, EHEE A OBREREOE —H L LT,
FO /3% > L FEREREIE & OIRTFBIR &2 odT LT, KBS
ORFHCBL L2 —FEHG “A~ OHrnd . Fo /3
2 ONENE S, RERZEEIRIC K o THREFIEE .,
DHEE SN TWB, = OxbisBIR O 4 % fl s
D70, ETAEFEE AV, AIRERKRBIZES
W2 BB SRR 24T - 7o, SRt R ERE L Z F
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