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The text-to—speech system assessment based on word frequency and

word regularity effects
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Abstract
In the present study, the intelligibility of the
synthesized speech sounds was evaluated by
using the psycholinguistic and fMRI
techniques. In order to see the difference in
recognizing words between the natural and
synthesized speech sounds, word regularity
and word frequency were varied. The results
of Experimentl and ExperimentZ2 showed that
the intelligibility difference of the synthesized
speech comes from word regularity. There
were smaller activation of the auditory areas
in brain and slower recognition time for the

regular words.
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(lexical decision task)y& Al83ld Loz Y4
TolE FRAMIYFTY deuds SA4E Iz 33N
ot.

At AR AME EAHE A+3
TAAE &4, 2, °¥, &%, 2
AE dALE o B AFddME
dolBE G FolA dof AAAP =
g3 AAS oA AAS AHE EX o

£ 454 458¢ 2ASE ARLEZE FHE oF
BEAE EAE FEI] A BEFEA doilx
(word frequency)®t @07 & Ad(word regularity) &3}
FALE AFE FYIUT. DoNlE EFE ©o
AT o AF ALEHE GdSFE ¢ #wy Uy
£ d4E Yuigt. 71€9 Aol d7d B2
B o EdE di¥(brain)oll AZEH e A4
# Z(mental lexicon)ell X HFEHE AHE A Z(lexical
access)3t=d FEE F7) oz ¢3A U
(Balota, 1994 #=). =3, ©ol 734 Ad:s £x4%
279 BEFAAY AHE olFfste Aol A#HAHY
olE ol o L8 ARG 21 4L YR T
o @ RFANART DRI ARNY AHE A4
oA ged FA3e WJ22 d#AH UkelF
2, 1996). FHAA AL 4 FAA2EHo] dRE
T3 7)yt(rule-based)®] 71 BtbE L-F X (corpus)& ol &
Bl QlojA] dofRlx e} TojFF o] RIZ3A 28T
RNeg A4dd.
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12 AoAstAA AF HHE AREA 39 TR/,
golils, do] Aol $4 ©of Aol ojH ¥
€ U EAE AHBIGAAE ol 85 AT 4
H 25 AE 19X AHRE Ao uie o #4389
do] oJFA zto] U=AE 2ASAUT.
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AY 18 F 1A BAE /M3 Aok AAE B &
Qe o, 4L S & gl YFAHAFR
oA zol7b JEVHE dolre AHolth EXNE &
71 A FHER A9} e S4E L 9 U=
e @4del FU3A JEYEAE LotRnA 3y
. AF 194 AHEE HAAE 71EY §A47 B A
TFAA AREHA g2 AZ oF B IAl(auditory
lexical decision task)olt}. ghek &9 FFol wiet 3
o] getA L o]Z o] dof Aol FFS v|IhA g
AlZkell A zto)7} E Zolgtn &% &+ Uk EF A
Z+A gojilelt HZH ol AFelAM ey

d oWl = & oH(Luce, 1986; Savin, 1963)1+ Tol A4
A} (Bauer & Stanovich, 1980; Parkin, 1982)7} &4 5
ANME FL3A debdtid 24 =13 W3 A
Fdol FAE Aol 4538 £ A& Holoh

2.1 3y

2.1.1. WK A& AUl tistel et Folx, FHol
247} gl tiah 2190] Ay Felsioh

212 48 xXjg ¥ M dHd o)&d AFL H=
of wel W=l AYlE, wol FAPol wa 73}
EfHog UHgRA zt =19 30704, =5 12074
o ojF7t ALHUT. 2R o] HEL F FTFH =
Aol o 2A kA FHE WEAHT. AA, DAT
£5712 Fd9 o4 558 oH, 4, 2FHS
FA71E ol &3t H4PE oF, 22 mAFe s A
39 #4718 o183t AP oAU AAHEL
EF 2349 FFQR, “E(ITNE EFHT),
“FAN(TRNE FHD), “EF(ANE EFFHT),
“WA"ANE FAT)H 2 AFEC] ALFHAH.

of AEL e AR HAE AT A ¥
A SYPAYLS MY FEE FE & FH 2oz,
T oA 53 e VY &€ Zde =0, A

=

=
WA =3 WS vie £2¢ ZE FAHIY 34
dele 7t 20 WE W ALSE ms BT 53
S
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o] U Fol FPte] Holl ARAFo] AL a3
HPAE I AFE EX DFoldA oldx] |G A
AG &I E Edol o} ol YA HAHe] &
o] Ajgjelx, ol A Eo] WHEHJT

22, A5 9 =9

7z 4Pz thEZk(central tendency) & F&37] 9
3 gzl BHSALY FYg(median)E A AR
AgEE T 7 2] HE HAIME E 19 JER
At

E 10 vehd 288 9gALE X3 A HF@A
U HFEAHE HASHA
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2 A, 94 & FF dig FEIA(main effect)E
ABRd & R0 @& FEAA} VElA & e
B £ UATHF(2,20)=.311, p=734]. ol FHOE SHE
L3t 2R DA E AASH 434 Rol7t
A getde AL ¢ F Ao NEd @ FEFA}
FHA B FERE EF FAHE {Fond 2
FE e QA THF(1,20)=216.445, p<.05; F(1,20)=8.721,
p<05]. & W=7t & Go|dFF W&o ER T,
37 JE AE DAYFE HEARLe] WA Y
Btk 183 2 59 AT AL Ean o
Al BARSEZ  fonEAl  UErsTHF(2,40)=6.121,
p<05]. o] FEAGAAE X3}y AR 4 & F
Foll & FAHNEAE ttestE T3 AHASSHAT 2
A3 AAE 2PdAE FAAQ GE ¥R A X
ol7b frelmiEtA] A wHt(41)=.680, p>.05], LEA)
FA471S7 AFEAY F47159 Afode FAAN o
& H3AREe Aot FAHLE  fWEHH
[t(41)=-3.257, p<.05, t(41)=-3.172, p<.05]. BF AALL
274 FAAQ BV dERA &2 wrdd] ¢4
71 2 e #AAH At dEdtl, SHE AE
Z704 o wWg wg A Jetlch 1g3n §4
718] F4e w& Aols Ro|A ¥stoh

I A4 2

A4¥ 2¢ RAESE o xHY do AAES
ojfistziy =¥E ) FAHE dH e ALY
o ZAdSH FAES Aolg WA HAEHUAG. o
M g9 BYE 2AE] A8 IMRI 71HE AHE
3t st
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3.1 3

3.1.1. HEx AAREE AFTE ool gl 28
ERolQ & 298 AR 29Ut

3.4.2. A "2 o A AF ldA AMgsd A
d AEE A8 AdoA 23 WAL

o]

Lo S

FRCIES B8 $4S), Wol WEGHUE Fe =
[e]

& 34l
), @I (FAde] T2 B3 doo=z
2x2x2 AA %),
3.4.2. Ag @A MRA 2"1&  FZaer|sd

fMRItpsxjol A& ISOL 3.0T forteE A8ttt 30
239 24719 F4712 FAE block UAAL A
£3At. AASH FASL A7 AAHAD
e 84719 AAHE Bl €1 2 ©ol9 9n)
7} BAQAE olsjateln A sgon e 5EH
BAE TR FU

32. 4% 4 =9
AASH FASE olFste ¢ A UH I
o Abzle] Y 29 AASH Utk

@58

HR

HNR

LNR

HR: High frequency Regular word (ex: 22, 8%, 24)

HNR: High trequency Non Regular word {ex: S&/8d/. Do/, M &/ XH¥)
LR: Low frequency Regular word (ex: S &, &Ct, &%)

LNR: Low frequency Non Regular word (ex: 35/03/. 28/, 2H/39)

Y 294 B 4 UAXel INEDG Y F e 13
dojol & BiAdoolE BAQel AASH S
of zel7b Utk AAEOIE FHEolE 134 R 2%
A9 AAAY 437 ANy =T FHEFHH
ME Foud B8 AU 2, AHlEdo] 9
Aede o8 237t et AdSY Asde &
s gle gl B¢, INE dolo #A43e A
o] TL A7 UEsieoy St e A9
= g4 eEol oAtk wde FHL Afole
Wx hojol mis) Mkl FAs4Eo] oo
W7 e ol His) SHsyt gle doldlA &
3 &0l ¥ "o

fMRIE °]&& 43 ZAA= o= A= WFAN A=
o Xt WAL Y AFHAME AT Dol

ox do [l ff
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7Sl &3 AdeH FAS3L Aolst AU MRI
AFoAe ANEY Ao 3 F9F 999 Az
g4z ettt 538 ANzoldA FHToQ]
ol A FdgelAe A7 ke old ARe
g A Ao}t dYFFEE Ao

IV. %% +=9

B dFAME AdS ANE ARAY ufo S
oFHE ARXUY W oW FAo|7} YEAE ZARBIL
FAEe FH mE Aolrt RAJAE =AM A
& AAEA
Ad A ga29, oF #d AtdME A FH7Y
S40 @2 Aols YA ggtow, REa oA
= & xol7} o Y dolaA EFdAME
Ad-E 2747 A4 24U Toll AHA Aol7t YEby:
o &, Ade 2dAAE T FAAY AFH7F deh
A AFAT TS 2ANAE BolFAY Kz}
Elttt. =3 fMRIE °| 8% A= AHA &
A7E Hdth &, g ¥z gAHAE AESE &
€ iy 4SS E& W £ o7 fIUAT T
TERAGHE do] A= Jzgsted zol7t AU
ok 53] AulxoldA F3 TojQl Agd AAIHT
A4S =AM AL 99 #4347t AU
wetA, dolFHA AATE nE AIEH FA
2 el AHA Hol7t A= RALE BRIk $4 of
HE Ex YAFHOE YWollA oldAE #TIHLd
o Zdgolu oIy & Atolrt AAT oFH 9
44 Fo A%HA HARE AHsle ddAME zols}
23 4839 Aozt A= Aol obdrt &
t}, HTZo LFE Delogu, Conte, Sementina(1998)<|
AGE BH, EF o3 Ao Aol RS w3
A3 Beh(mental load)e] T AAM © o@3, 4
AHY o ©] & F|(attention)7t TRt ¥} o]
A dtol B A7 AAE A & o 4L o
F AR Ao do] AR L oHY AFFH
E4¢& o7 dside o & JAAF F-H(cognitive
load)o] 8 7HE ZHoE YT 4 YA
AuNE AL o TD A dof FHAY AFH
M 1EA A2 AEFF FAHS el 27} @
g Aot E 194 & F Kol ofF Tk At
T 27 b FASIE @o] FAA AFdNAE FALE
o= Aolth old ARE ¥ B o, FAHEFE o=
AE AEY £9 o oHE EAHA FEAA o]
st dols & Ao/t gl o2 AF4Ed. o

EHe 24 AR du] 25 FH(ambiguity) W&ol Y}
Elits @4l oldrl F&Fdth & U ANY
A ABE 433 Juiridct olF ojFE HE:
ARG o] glod F& dojdAE olE] dE
A$7 gtk B dFoME EY ol oHIE AANR
Rol ol FAoiFvte] AAIFHA W2 &4 o
Ho ojmjrzge] I HE FAHAE A2z 5=
th ol@d fujrzFo] E A AP I A4
AR o FoAAGARE AFHY FRE olFste ©
de ¥ =80 ¢ B, 1FF FAHSl HER &
Agol Hs) o @ol AFdes AR E F¥EHE 7L
AA ZE Aoloh

B AT A9E 398 E v, 8L A3 v
g AHE ol AAAME & A7t QAT F
o AAHeo|n 49 AEANH 27HE HAFAE

BH&e FE AR £ F A

L

= R

ol . "I A4 FF} & wH #@FY
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