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Japanese Homograph Disambiguation for Speech Synthesizers
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Abstract

In recent years, text-to-speech systems have been advanced, but they sometimes make mistakes when reading
Japanese sentences including the kanji characters. Therefore, we developed an estimating system using a
misreading ratio.

We then measured the misreading ratio of acommercia text-to-speech system, and analyzed the tendency of
the misreadings. As aresult, we found that the main reason for the misreadings of determing in the reading of
homographs. Japanese homographs sometimes stand for words that have several meanings when writing, for
example, ' O * has two readings, 'kyoo' and ‘kon-nichi'. Decision lists are used as a method to distinguish the
homographs. We improved this method and achieved a high correct ratio.

Keywords Natural Language Processing, Speech Synthesizer, Misreading, Homograph, Homograph Disambiguation

o0o0o0on gooooooboboooboboooboboon

Oo000O0O0000o0000o0o0ooooooo
godoooooooooooooooooo Ooooo0ooooon

Odoooooooooooooobooooooo ()OOO0ODDD000000
0ooooooooooooooooooood ()00 (0000000000000 D0000
ggbbooboooobboooobboooobon 0)000O000O0O0oDoOooD
ogoooooooooooooooooooon (30000000000 000000O0OnO

0000000 R&DODODDOOVol. 35 No.1 (2000.3)



68

oooo
000000000 () 00000000000
000000000000 0000000
. 00000000000
0000000000000000000000
00000000 mMO0DO00Dooooooon
00000000000000000000000
. 000000000000000000
. 00000000
000MO0000000000000 (00
00 )/00 (00000 )/0(00)0000
0000 (00 )/00 (0000 )/00 (00
000)00000000000
0000000000000 000000000
000000000000000010%0000
000000000000
000000000000000000000
0000000000000000000000

goggoobobbobbbbodoooooooon

goobooobboooobbooobboon
gobooobobooooobbooobbooon
gboooobooboboobboobooobo

gbooooboooooooboboooo

O00000DO0O0DODoOooD
OOobO0obOo0oboOoooboboobooogoo
Ooooooooboooooooooo®"™ oo
gboboooooobobuoboooboboao
O0ODOO000000oobooODbDbOoO0oooooo
EDR (Electronic Dictionary Research) O 00 0 0 °°0

TablelOOOOOOOOOODODODODODO

goobobooooobboboooobbbgo
goobooobobboooobboooboboo
goboooooboboooobboooboboo
oooboobUobdbUdUeodooonoo
oo DUOUOOODOOUODMMDDbDOOOODDO
gogooooooooobboboboomobobobbo
ggbobooobboboooobbooobboo
gboooobooobooboobooboobn
g

O000OFg. 100000OEDROODODOOOO
gogboobooobobboooboboooboboo
goboooobooobobooobbuebrROOO
goobooooboboboooboboooboboo
gobobooooboboooooboboooboboo
goog
o EDRODOIODDOODDOOODLDOOODODO
gogboooooboobobooooboboooboboo

Tablel EDROOUOODOOO

oobooboooooooooooooobooooboooon

ooooobooooooboobooonnD3cossl
Oo0ooooooooOooO0O000n00n02e21ds
O000000000000000D00D0102ab4
O000oooooooo0oO0oO0ooOn2e21ds
gboooobOoobooobooon0oodnnD 3cess4
ooo0o0oooooooo0o000oooon26e2icd
oooooboooooobboobooonona2e2icl

OOOOEDROOOOOOOOOOOOOOOO noooog D 0000 262147
EDROOOOOOOOOGO
gooooooboooooo »
oo . oooo

EDROODOOOOOOO0—P>

goooobooboooo
goooooono

Fig. 1

0000000 R&DODODDOOVol. 35 No.1 (2000.3)

gbogboooboooboobab



gooooooo
e JO0ODODOUOO0ODLDOOOO0ODLDOODODOD
goobooooboooobboooboboo
gogboobooobobooobobbooooboboo
goboobboooooooboooboo
e JUOUODDOUOODLDOOUODLDbOOODLD
goboooboobooboooboon
gobuoobboobobod

gobodgobgoobooo

goboobooooboboooobobogo
goobooooboooobboooboboo
gopbooobooobooobboEebDRODOO
gogboboooboboooobbobooobobon
gobooogo,0ooooboboooobobooo
gobooboooooobooooooomgon
gogouooobbbobbbooooogooon
goooomooooobobbobbooooo
goo

goboobobooobooooo

gobodoboobooooboooobooobo

gogbobooooboboooobboboooooboboo
o(ooob0)yobobobooooooooooo
ooO0ooobDOoOoooboooobo"@muooobo
EDROUODOOODOO0O0OOO0O0DOO0O0O00OO
goobooooboooobboooboboo
gobobooobobooobbboooboboo
goboobobobbobboobooboood
gooobooooboooobboooboboo
goboooboobboooboobooboood
goobooooboooobboooboboo
goooooobobbobbbooooogoooo
gboobogboboboonoboboboooo
goobooooboooobboooboboo
gobobooobobooobobboooobobon
gogbobooobbooobbbooobboo
goooooboobbooboobooboobo
g
gogbboboooobboboooobbbgn
gogooboooobooobobboooboboo
goboooobboooboooobbEeEDROOO
goobooooboooobboooboboo
gobooooboebrROODOODDODOOODOOO

69

goboooooobooobbooobboon
uooooooobooobbuooobbood
gooooboooobon

gobooooon
“go"tbo "o toattogttogT...
ggoboooobboooobbooobobobooo
uboboobooooobooon

‘oo "o oo "bgttogttgagn ..
gooooboog
gobooboooopoboobooooooboobog
O0OFig. 2000 000000000000O00ODO
oboooooboboooobbooobboon
uobooooobobuooobbooobbooboo
goooboooobooobobooobobboo
uoooooooboooobbuooobboon
gboboobooobobuooobbooobbbgo
gogooobooboooogooobbooog booboo
ugooooooobobooobbooobboobogo
ooooooobobooobbooobboon
gobooboooobobooobbooobbbooo
uooooooobooobbuooobbood
goood
gooboooooebrOUODObOOOoooOoOO
uobooboooobobooobbooobbobgoo
gooboooo
gbooboooooobobooboooboooon
goboboooobbobooooobobog
gooooooobbooobbuooobboon
goooooobobooobbooobboobogo
goooboooobobooobobooobboon
oooooooooboboboboboooomoon
mooooooooooooboobobbod

ogooo O0OO0Ce®e®O0OO00O0O0O0O0
OO0ooo0oood
/ AN
ogn oo*ooooooo‘ooo
Fig.2 0000

0000000 R&DODODDOOVol. 35 No.1 (2000.3)



70

googoo

gboogooood = 192,2310
gooof = 140,0970
goog = 12,8310
gbooooooobbooboobboooo
oo = 8.6

goog = 39,3030
10goooobobgg = 24.4

100000obO((DoooboobobobDb)=79.6%
Table 2000 0000D0OO0DOOOOODOO
goooobooboigooooobooobon
goooobogobogooog
o« JOUODDOOODDOOUODLDOOODLD
gboooobogoog
s JUODDUOODDOODbDOOODOODD
Oo00o0o0oDboooboOo,0o0o0(booDo
oooo)mob(ooboooooo)yboooo
goooouoooooobobobbooooogogyd
gbbooobbbooobbbooobboon
gooooooboboooobbuooobboon
oo

Table2 OOOOODOOOO

goobooobbooobbooboboooboba

gbobooobooooooooooboobo 2013
oboooobooooooooooboOoDD 1384
booooboooooooooobooboge2s
gboboooboooooooooboODbbdses
oboooobooooooooooboOobooOasy
ubobooobooooooooooboOobooass
gboboooboooooooooboobogassy
obooooboooboooooooboOoDbDbOs24
gboboooobooooooooooboobogasty
gbobooobooooooooooboobodaste
gboboooobooooooooooboboobobOezss
gbobooobooooooooooboobogzn
boboooboooooooooboobog20s
gbooooobooooooooooboboobobgnes
obooooobooooooooooboooboOsg

0000000 R&DODODDOOVol. 35 No.1 (2000.3)

LLgobooboooobooo ..
- O0goo/moo/mo/moo/m/ioo
LLgobooboooboobboooboooboo
g ..
gogbooboooobboooobobbooobobon
gogoboboooobobbooobboooboboo
gogboboooobboboooobboooboboo
ggboboooobboboooobbooobboo
goooobooobobooboobooboobo
ooobooboOobobobOobgoooooroo
gooooobooon

gooogooboooogn

goboooobooobooon
gooboobooooboboooobobobogoo
ggboobooobboboooobbdooobboo
goobobooobbbooobboooboboo
OO0 (0OoooOOO0OO0oOoOoUooooooog)
ChaSen 1.0°"00000000OO0 (OOQ0ODODO
obobooooo)yoboboboooobooo
oogozeel0DDOOOOOOOOODD
gbopooboobobooboobooboobo
goooopopbz200b0bboEDROODODODODOO
gobobogooooooboboboooooboon
gooooogouooose2ggdooooo
gobooboboooboooboobooooboo
o« EDRUDOOUDDUOUODDOOODLODOOOOD
oobooobobooob (oobeboobb
oOooeuoooooo)
e J0OID00ODOOODODODODOD (ODOD
OO0DOOoO00ooOooooooooo®)
o« EDRUDOIODDOODDOO0ODLDDOOODOD
OdOChesenD0oonooooooogog (oo
EDROODOOOOOOODOODO (0O )/0m
ChaSenD O OO OODO10)
e JO0D0O0OUUOUOOOULDLDDDDDOD (OO
OooOo(Oooo/Oo0ooOoOo)o
gboboz40oooood
gobogoboobooooboo
oooopDobooobooboooore"gooon
goobooobobbooobboooboboo
gbobooooobobobobooob (boo



/[0000)yooooooooooooooao
googoooooo..
Ooooooooooooao..

0o0oooooooooooooooon

oo mooboooooogoooon
Odoooooooomoooooooooon
0oooooooooooooooooooon
goboooooooooboooooon
gofdoooooooooooooobooon
0oooooooooooooooooooon
goddoobdoodoouoodooooooon
oooooooooooooooooooon
0oooooooooooooooooogon
oooooooooono (ooo)Yyooooo
goodoooooooooooonmoooooao

0000000 Ny, OOOODmMmooooood

00 N, 00000000000000
l0g 2 (Niyou + 0.5) / (Nyon +0.5)

goooooooooooooooobooon

doooooooooooooooooooon
0o0oodooooooooo (booooboao
0)yooooobooooooooobooooboo

O0dd Table3OOOOOoooooooooOoO

0oooooooooooooooooooon

odooooooooooooobooooooogo
goooodooooooooooooooogo
goolooo mdboooogdoogseondnoad

log ,(1000.5/500.5)0 0 0 0 0 01 1

ofdooooooooooooooooon
goddoooooooooooooooooa

71

ooobobo(ooobo)yoooboooooo
gooouoooooobobooooooooooon
goooooobobooobbooobboon
gooooooobooobbuooobboon
gbboooboooboboobbooboonoobd
gobooboooboobobon
goboobooobooooboon
moooooboboooobobooog
gopooooobboomuooobobooomo
goboooboooboooboooboobbooobn
EDROODUOCOOOO0ODOOO0ODODDOOOODOOO
UbooboobooobOoobdnbTable4 OO0
oomoooobobbobooboobobostomoon
ooooopooosoobooodebrROOOO
oooooooooooobooomooon
gobouoboooooobomoooobon
gobooooobobooobbooobboon
uoooooooboooobbuooobbood
goobooobobooobobboooboboboo
gooboooo

gboobooboooooboooon
goooobbbooooouobbboboooog
obooooooboooobboooboboon

Table4 OOOO0ODOOOODOOOOOO
gbbobooboobodanod

ooboooooooooooooon

goboooobooon

ooboooobooooogo 11

Table3 000O0DO0OOO0ODOOO noooooonooos 24

gbobooooooooo 5

ooboooooooogo 2

ooo oooooooo(ooo) boo(oooo) ooo dooOoOOOOOOOoe 0
; gobooobbodgo

SHRE mEREEEEE ° 150 H a2 ooboooooooogs 0

- ooooooooooos 0

0000 0000000 100 15 2.1 000000000002 0

- ooboooooooogz 1

e e H0%0 >0 L0 oooooooooooo 0

0000000 R&DODODDOOVol. 35 No.1 (2000.3)



72

gobooooboboooobbooobboon
gooooboogn
goooboooboooboobooboonbg
gbooboooboobooooobbooobboon
gdoooooooooboobobboooomo
gooooboodgn
gobogpobooboobooobooooboooo
gboboobogoom
gobooooboboooobbooobboon
goboobooooooobboooboooon
goboobobooobooobooboobooob
oobooooom
OO0o0moo (000 )yobooboooooo
gooooooobboooobbooobboon
goboooobobooooobbooobboon
gboooboogobuoobbuoobbooboo

goboobooobbboooboboooboboo
goouooobmoobbobbobbiooooo
goobooobobboooobboooboboo
gobooobooobooobooboboooooo
EDROUODOOOOO0O0OOO0O0DOO0O00D0OO
goobobooobobbooobboooboboo
Table 500000000 OCODOOOOOOO
oooooooooooooobobooboooboogre
ooooogooor"Oob00o0boobooDOo
goboogn

goooooobooo

gobooobooboooon

goboopbooboboooooooboooboo
OO07000000000D0DOO0DODOOm00D010
goooooobooo

Table5 DO0UODOOOOOOODOODOOO

gobooobooooboooboooooooooboooboooboooon
gboooooobooooobooobooobooooon

goooooooooon
gooooooooogd2 21
goooooooo 10 15
gooooooooodo
gooooooooodo
gooooooooodo
gooooooooaoo
gooooooooode
gooooooooogs
gooooooooogd2
gooooooooo 10
gooooooooogdz

= oo

o A O O O

2 32

13 39
0 10
0 3
0

11 0
8 0
4 0

12 5
2 0

Table6 DOOOOOOOOOOOODOOOODOOO

oooooooooobooooooooo((ooo) boo((oooo) ooo
O

oboooooboooobooooooboooooos 150 042
O

obobo1igo0odg b0 booboooboioo 15 2.7

0000000 R&DODODDOOVol. 35 No.1 (2000.3)



0000000000 (00000000)
0000100000010000000000
000000000000 000000000
oooo(ooo)

00MO000000000000O00Oon
00000000 100000000000000
000000000 7000000000000
0000000000000000000000
000000000000 0000000000
000000000000 OTable 600000
oo000oo0O000o0On

oooooooon

3oooooomoo((ooooooboo)yd

00 (0000000 )O00 (000000 )0
O00OOEDROOOOOOOOOOOOOOO
0000000000000000000000
0000000000000000000000
0000000000000000000000

gogooooobobooobboobdooooooon

O000O0000On0nono o fold cross validationd [
0o0o0o000DoOdooooDooooooooon
000000D0D0000DOoooobDoooOoon
O000OOTable 70000000 DOOOODOO
0000o00oDodoooDoooooooooon
000000 doo0oO0oonos3%wdo00o0d
0o000o00ooooooDooooooooooo
ooo2% 0000000

gooog

gooobooooboboboooobobobooo
gobobooobboooobobboooboboo

73

goobooobooobboobbooonbobao
UboboobobooboboobboobbEDRO
gopoooooobooobbooobboon
uoboobooooobooobboooboboooo
uobooboooobobooobbooobbobgoo
gooobooooobooobbuooobboon
goboopobz20b000boooooooon
ugbobooboooobobuooobbooobbboo
googooo
gobooboooopoboobooooooboobog
goooboooobobooobobboooboboboo
gooooooooobboboooooooooon
uobooooooboooobbuooobbood
goooooobobooobbuooobboon
uoooooooobooobbuooobbood
uobooboooobobooobbuooobbood
(UbOobOobOob)oboooOoDs4%M0O (O
OO00o0o0)ooooo2s%boo0ooo
oo

goboboobooooopbboooooobobog
oooOo@)oooooboboooboooo
goooboooobobooobbuooobboon
goog

gogn

1) 0000,000,0000:"EDROOOOCOOOOO0
000000000 0000O*, 000000050
000000000, (1999)

2 000000OO00O0:"EDROOOOOOOOOO",
(1995), 0000000000

3) 000000O000000,NHKO,(1985), 0000
oooQ

4 0000,000:"000000000000000

Table7 DO O0OOO0O0ODOOOOODOODOODOOOO

oobooooooooon goboooboooooooooonD% 0% googoood
oooboooon %

ooboobog 29,000 212 ooboo371,000 190 18.7 17.8 5.3

od OO0 240,000 68 o0 404,000 182 19.2 10.6 214

ooboob 1ee6, 000 12 00 528,000 168 9.0 6.7 25.0

0000000 R&DODODDOOVol. 35 No.1 (2000.3)



74

5)

6)

7)

8)

9

10)

goo",00000boo4000000000O4d,
(1998)

oooo,000,0000,000,0000 :"00O
0o0ooooooodogdddersionloooooo™,
00oooooooooooooooooooon,
NAIST-IS-TR97007 (1995)

000D :"000oo0oooooooooooon
o', 00000000000 0200000000
00 (0),000000,(989), 0000

Yarowsky, D. : "Decision lists for lexical ambiguity
resolution:Application to Accent Restoration in Spanish and
French", Proc. 32th Annu. Meet. Assoc. for Computational
Linguistics, (1994)

00,0000 :"00000000000000o0a0
gooooooooogot,0oopogoooooo
000000 97-119, (1997)
0000000oooo0,00000000, (1994),
oooo
000,0000,0000000CD-ROMO, (1989),

gooo
(1999090280 0O ODO

0000000 R&DODODDOOVol. 35 No.1 (2000.3)

goog

000000 Yoshiyuki Umemura
Ooooi19700
gooddoooooooo
goooobooo,oboooooooao

oooo
gooddoooooo,bboobooo,
ogooooooo

00000 Tsukasa Shimizu
gooio7odd
ooodoooooooooooooa
O00000000000000000a0

oo



