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Abstract: The need for robust pronunciation annotation on unknown words has been increasing with the
development of an application that deals with proper nouns and brand-new words, such as Spoken Document
Retrieval and Voice Search. In robust pronunciation annotation on unknown words, the alignment between
graphemes and phonemes is vital data. In this paper, for the purpose of the improving pronunciation an-
notation on Japanese unknown words, we propose the alignment algorithm that requires a mapping with
small unit having high expression ability on unknown words while avoiding degradation of the accuracy of a
mapping between graphemes and phonemes. An evaluation experiment of a many-to-many alignment by au-
tomatic pronunciation annotation using Web text mining is also performed. That experimental result shows
that the proposed many-to-many alignment obtains 3.9 point improvement on recall rate that represents the
generalization ability for unknown words while avoiding degradation of the accuracy of the pronunciation
annotation compared with the conventional approach.

Keywords: character alignment, Joint multigram, out-of-vocabulary, pronunciation annotation, Web text

mining
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T =2 a yOEREIHEATS, FEFRFF2 X

MERREFREIZB W CHEA AR R IRBEE R 2R
I AL 7D OBRFFEL L TflibIL s 2 &%\
B, INHDT T r—3 3 y OUREIZEA LR EIC
35 E R ERE ISR E LKF T 5. 207280, #Hiizl2
FENDLINSOHFE CRAGE) (ST 2 72D 11358 RE
L SEET NV ERREICER L2 E % 53, RuE
RO HEMLITEEREREE 2> Tnb,

Yahoo! MZRT v F ¥ 7 [3] %2 £ D Web LOFiEE %=
by IC HENNE S S, RAGEORILITIHBESRTE S
B, HE kR HAE A A CLERRY (BiA) 13T
LbfRfts ez, HEREMN GHEMPSLEE % 5.
ek, HARFEOHEIZEEMH 51213 Kytea [4] % K OILREF
fRHTREAS VSN T & 72, THUZAT SN CFF % R
FANEGEL, BREEI L ICBREERE IR INEY
5T A INEFHEER-ADFEENG LV L. Ly
L, 20L& HER-ZAOFETRFHF BRI T
BWIBRER (RAGE) IS L TEEENGTH2LIETE
BV, FERF A MRERPEFRERD Y A7 12BN T
ICHBET 2EALARHEIRANFETH 5 eI
{, HEN—ZAOTETIRIEMLEESNGPHETH 5.
FD20, BEAGFRLTEN L TR RS2 51 5
WREMDSH C, Mo BTG ENLEHEFR FF 22 v
N EOBEFRBFICENS ZRBT LI TERLE
L. HEE X2 AL MREOWE, MEEICR )R T WE
BRERHED, SHENF2 AL MIBWTIEL kS
NEWERBERREIEISBILTLLEEZONS.

T/, HREHAL LY 77— FH A2 T 555 F¥ 2
AV MREEY AT LDOWMEREZ R 126, AN SNk
FEICEIT A ME) Y T — FRANER A 72012, [EA G
RHFED LG VREEFEIW L CIE LW 2105 A LB
HbH (MRBEFFADFICZ=FDRAT L2052 7% DRG] %
WS CTEDLENH L0, LT LOELWEGFLIZES T,
FOAE—ER—A PRET - LETEZORFNEZHEON
BT, MFEFEIC LTRSS T20LEsH5). 2
NoEDZ ehs, FROBEFRBH#RT 7TV r—ravilbw
TRAGE (EAZFRHRE) w2 385552
VEE D,

RAGE ST 5 BB ERHGOMRE LT, A4
FRAINEE [5] 72 EOMEIN T T H—F 2, FHIRERIIHEDS
{ Web 7 2 M~ A =V Z VT 70—F [6] DHE%E
ENTWwE, ZRHOFETIE, 1ok ICHE OB
BEHR) LS VHEA TR EESTEIIAMT 77— 508
VEE D, KX T, 10 ph/fOk ) mELOEL
BFH) &G OEGLET O R E T3] &
I-08, Tph/f o/éu n/n e/i m/m e/-] ® L9 %itin
FIFORNE [7I74 22 M LR, ZOTF— % % HiiE
(PEER) HEPOHBAERT A L2 AL LT, Ktk
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pho-neme ph

[ \Yi
f-dunim - 7

(a)

1 %30 phoneme, FH founim DT T4 X ¥ M. (a) 25 1 3

177422 OB (b) 8404 T 74 A2 Fofl. [-] &

MBS 2 S LFIN RN & e £, KL Tld [-] %

FNZFN LS 2 BB, RSN L3S %
AT LR

Fig. 1 Example of the alignment in the word phoneme pro-

nounced as féunim. (a) is the example of the one-to-

one alignment. (b) is the example of the many-to-many

alignment. The “” means that there is no the cor-

[132)

responding substring. We call a mapping that the

appeared on the pronunciation side “deleted character”,

“_”

and a mapping that the appeared on the notation

side “inserted character” in this paper.

KEOHBT 74 A > FOWEI IO TV 5.

T BEOHBT 71 A ¥ bOSATHIZEL LTEM 7
W) AL (7] OWEEE 7B LT 74 A M hRE
ST (8], [9], [10], [11]. COHBIT 71 A~ b Tk
OfEFEFIE LT, K 1(a) D& I ICHIBAHT % 3R 1 30T,
FEELILTIHBE Lz 10177422+ [8] K 1(b)
DX HITER, BEOWHIZB W THEESCT L O3y
REEL72ERET T4 AL N9, [10], [11) °H D, BB
1I2BWT, [ 13T A2 LTERHFEEL LN & 2R
L, TH3EE IR L 3ot & ARG S0 CIHEIBR ST
ENOY, Wz [-] AARRANSEN S AFIOfA T 2 AT
IR, RELEBEOLHET 74 XY FOBE, WALT
DOHBVEEE IR Y 2 vz, Rig L TIIIFALT %
EELGW. M1OXHICTIA Ay PENTZT— 5135
FRG-00 I FIH SN,

SCHR[9] 1I2BWT, ZH%T T4 X ¥ id Joint multi-
gram EIFENTH Y, CHL [10] TRES ATV FikE
AEWICFELTH L. AMETIIZDIERDOENET T4
A Y b OFP% Joint multigram & MR, Jiampojamarn
5O [10] 12 & % & Joint multigram (£ 14 17 7 A X
Y M ED S ARLERL EEGOHIBMT 2TV, AT
TH=FEHOZHBREEN G IZBVWTIN 1T T4 A
kM RO BMHREE EH L TWa.

72721, Joint multigram (7 74 X ¥ MIHTIN TNV D
SIS T OBDENZ X 5B EEE L Tz, M
K E VHANL TORL EFEF O T PELE SIS,
AR AR 1 DFKFL phoneme, FE& founim DI 7T — %
D56, Joint multigram (X 1 (b) D ph/fD X 9 /S
HBALCTOMITIT &0 b, phon/féun X phoneme/ féunim
LWV e REVEALTORISTT 28 2 IS 5.
bL, TOL)BREVCHMLTORIFITAET T4 A2 b
HEERFIRIIN DS &, 728 21, RAGE nome (3835 ndum)
W L CREENG T AR, T4 Ay P THELNA
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JICARHT 721 Tl nome 2FRIT 5 Z L D3TET, FBEHIIHN
HTahlesd, 2D, KREVHEMTOMIAHFIZARA
R RIT LR ULEET)) MRV, Zo7z@, ik [10]
TR T 2R TR ERLERBEOKELAIIB VT
2 LFICHIR L, KREWHAL TSNS 2 & &
T, ZOHETIIIEATORKCTFHEEET 572
O, RRXFHRY 2 5 RLEFEEOHICER (728 21
[esss (4 Fa)] zEoFI) 10 L TRIEREZ AT IE
NIFAfrbhCLEH. TNITLY, BENGORENSE
LI AN H 5. WIS, ACTHREHERL T, ik
D & 9 IZPALBRETI DMK Z W EAL T ORFIT 1T 2555 X1
TLZEH.

$HEAT T DA SCTFRAEBIR S 5 2 & 7% CPULREI O F
VNS VHEATTOXIBAHT AL T58E T 54 A~
FOEHDIDIZ, FealZT T A X v b OFEE L HEER
I, KiLEFEEDME A DOIEATHTICET 587 X — 7 &3k
HERGOESOM (ERLEREO M) v 7 XA ETOT
EHbEEEE) CTREFETLIETTIAAY MIZETR T
BRI T OB D@ EFRET 5 HEERFE L T 5 [11].
FORER, HEHOT 70 —FI2X B HBE SN SI2BWT
R D Joint multigram %8 2 5 REE R L7z, 7272 L,
FOTFFETRHEIBLTARELRTL, T2, 7—F Ly b
2 & o TEAT N4 & DR 3635 & RO BEEICH L TR
EREZAIOAHT 2479 &) DS - 72, RFeSC TR
FZEOREIH L TT 94 A2 bOFFEEZ N-best Viterbi
M=z 72 VTS 2 ke REL, RBEOME
(2R U CRANIERE AT IR & B ILfH T LR A S8 5
L CIEMERIISAHTIBIE T 2 HFEE2RET 5. KTk
1 Joint multigram 12 B1F 5 i AKLFHO & 9 % EEICK
EREEEG 22— ) AT A4 v I RINT A—F Okl
fifi % SR D B LB,

K SLOREFHIT IA A Y P FETH A 720, HE,
FENREEPRET A LI TER V. BETEEHAWT
TIAAYMLIT =% %, fEtHT 70 —F % Web 7 F
AMNRA=Z N E AT TO—-FTHWLZETIELDT
BEMN G b, T2, BERLERFTDOT A A b
FHEOFMGFE LTIET T4 A Y FWIZBIT BAEA T
DIEFR TS R E TH 595, Fit [would], %5 [ v
N @ X9 BIEMORIFIT &2 —RICHET 5 2 LAEEL
W= PIAET 57280, FKLEFEEDT T4 XA MOk
FHFZE (8], [9], [10], [11] 2BV, #at7 7u—Fo
FRT—VIREFLELIECRFETT IA A P LT —
¥ & HWT, TOHEFEEMNSREZ RS 5 2 & THEE
PIZT 74 A2 N FEOHEELZFML TS, 20720
K LIZBWTHIRET LT 74 A v b FEL HEIEEN
BFRFEICL ) BHEMICEHET 5. FEICH V7 B85S
HFREEE, FHNEBICHES Web 7F A M~ A =2 7 [6]
WEB770—F7T, g5 3ns 77— 2 I3HERED
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KAGEDTF— 4 ThH b, ZOFMIIMBEHTH 575, FKx
DT TA Xy PREENGET LB KRAGE ST 5 HE)
BEA SR ETH D720, ADT T4 A FFik:
DRAGE S 2 HEIEE SR ICENLZTEMTE %
PRI T LI EE, BADT T A A2 N FHEOFM I E
LLTHRYZEEZLNS.

K LORIILLTO L BY) THDH. 2 ETIIHERT
T® A Joint multigram & FEEFEOMELFHHT 5. 3%
TIEHRETEIIBWTHOBONLIIT A — 5 OH k%
FHT 5. 4TI N-best Viterbi b L —= > 7 %\ 7z
HIBSCTFHEE OUETF LA R L, b ECTEAREELE~ v E
YT OMETEERT. 6 ETIRIRRTHEORMEICHT
5 HBREENGICBI 2 HRMEEZFHML, 7TETELDE

hAZ
2. ZWNBT T4 A

2.1 EHOEA

E ORI THC ALK 2 w%T 5. Kil phoneme,
BE founim DL ) ICHIEORL LB EDIPOL L LT —F &
NTr—=5d, T DEEE Tty b D EEXKT
%, EKFELDOERT LTH) & 5E DT LTHN D 1 DD
BEMICAT v EFET D, T2, 7 —F didxtefty
uw DN X VT 22D TEL, ZDORNET 4
Xvbhudl, =% dIZBWCHRELT T4 A bu
DEEGE U, LERT D, SEFOBE T LO2bD%L
TIRT.

d = (phoneme, féunim)

D = {{phoneme, féunim), (pheasant, féznt), ...}

u = ph/f

w =ph/f o/éu n/n e/T1 m/m e/-

U, = {phoneme/ founim, phonem/ féunim e/-, ...,

ph/ph o/éu n/n e¢/1 m/m e/-}

2.2 Joint multigram
Joint multigram (2 & %57 74 X > FOHEZIZLL T O &
HZERLE NS [9).

u = arg max P(u) (1)
ueUy
~ arg max H P(u) (2)
ueUy uew
~ arg max Du, 3
ucUy H ( )

ucu

X (1) 25X Q) IZBWT, 774 XY FOEE P(u)
T T4 XYM ullHEENDRFT u OFER P(u) O
ERELTWD, K (3) D py (T w BT 5785
A=TH5o. XQ3) 2o, @k p, ©HFLHIENTE
i, Viterbi 7V TY) AL EZHWTIEFELRT 94 X~ b
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EHETH I EATE S, Joint multigram Tl EM 7V
T) AL EHNT p, ERAHEET .

L1 79427 bEIEEY, £5%T7 542 bTIE
BH L TOMICF TP 27208 T 74 2 2 M
HINTVLHIETORIZELRY 9 5. X @3) »500
5 & 912, REVHEATHICMT b/t 2% <
Gt (HEATVLHICH T ORI L H) 79422 b
BN S VHAL TS S 7 Ie i 2 S &L T 7
ARXY PEYSEEOE PP %L, Plu) <1 THbHZ L
D5 []eq Pu) 3EWEE £ ) Rd V. Z2D70, Joint
multigram (ARHAGE S 2 LR AR K E VEALT
DX T BT AMEMICH D, IS T 5 720D
|2, Joint multigram TIEEFL & FEHEZNZENITB W TH
AT ORK LT EFRL, KEWHEATORIGT %
ivtwas,

2.3 REFZE

Joint multigram TIIRIGA ORI TEE FHET 5
7280, WRLT R A TR LIS ORILEFRICKT L,
ANEMELRIBTT 24 T>TLE ). T, 2O L2EE
L CIRATFEE LT &, JULEEDOKWRE WHEALT
OIFIEFHTF AT TLE ).

ZF 2T, WATFREFEEETICRE VHEALTOXIE
JEEIGIS 572002, REFETIIHINFITICET 587
k=% % Z ORI T OERFLO L FE & 5E O LT O
(FREHEFOT N v 7 AL TOWEBER) TXEE
T5IET, BEEERLEOLTREEETOLTHOMT
M—T5H. REFHERIDTOL ) IZERLTE .

U ~ arg max P(u) ~ arg max whe 4
uelUy H ( ) uelUy H “ ( )

ueu ucu

T, w I w T AT A—=FTHY, s,
WERERTOY N v 2 A ETOTE BN F =0 L,
UTFTDLI)ICERING.

Su =ty + Ju (5)

T T, iy RIS w 2B A RROLTFE, j, 133
T ullBIFLHEEOLTHTHS.

3. WEFEICHEITIBZNIA-2DFEE

FEFETETIE Joint multigram & FERIZ EM 70 T1) X
LERGWTNRT A= w, 2FET 5. UTICREFED
INT A =% w, BFETLEOOEM 7NV I XL %ERT.
(1) wy, (IMEZ RE (B—DEZRRE).

(2) X (6) 12Xy, FHT—5I2B DRI v OHH
O MFHEE T (E-step).

© 2013 Information Processing Society of Japan

I i
Yu = Z Z Zueul—lwsunu(u) (6)

deD uwelUy
uceUy ucu

ny(w) 1Fw BT 5 u OB TH 5.
(3) X (7) 12 & W EE AL (M-step).

T
S

uelU
U 3o u OBV EAETHD.
(4) 1y 12w, DEEMA.L
(5) WORGMZ -3 T, WS 2VgHad (2) ~
R5.

Wy

4. N-best Viterbi kL —=> % % FHu 7/-Hl
BRI FHETEDRE

ST T4 A Y MZBWTHIBR T3 EE DR A5
AT & Nt e T LR RS B AT S
NI I3 Z OFREL L R E DRI 7— & ITHBL L
72B212 3 D E-step (2B T Z O H B o Wi 2575
SNBDIZR LT, BIBRSCFII T — 5 1I2Z DOERLEHHIH
L7272 T2 oM EBROMEEIEONEL. T2,
AT & U TANIERE 2 BIBR 0T C D A RN 58 S e
SN2 5b.

7o& 21¥ D = {{many, méni), (ask, ¢sk)} ®E 2 5 &,
#Fit [al BET— 5 ICHET S 720, X (6) 2BV THI
BT a/- D% T — 7128 2 BRI OMEHEDS L L&
HEINDL. —HT, IELVIHEAHT O a/éld (many, méni)
CLAHEHL WD, 2OF—2I12B05 (a/é D) H
BEBOMFEL2ES N, SRIZE ) HIBR T a/-
DINT A =5 w, B, a/éDw, LY bEEE LY, 7T
AXY MERWEETHHRIC a/- PRIENP TR D,

Joint multigram TIIHIBEICFEAHMB T 5 &5 (2) O
BRIAHEINT B 720, ZOT A4 X FDHERHIUNE L
%Y, ZIEDLET, ZOHIBCFEO IR OEHE
b o T, HIBSCEPSHIfI S NG, —FHT, REF
ECIEHIBR T A LT RERBUIFE U0, BB
FRIHTE 2w,

COMBEEYLET L2012, EMTLVITY) ZLD LI
FTRTCDUEELRT TA AL N2 HEETLOTIERL, HYE
BT IARAY NETEERET S N-best Viterbi b L —=
7 9] &FHEITEAT S, N-best Viterbi b L —=> 71
3EDEM 7NV T X4 EIRIZELFEFTETH LD, X
(6) DU,y (FTXCOWRERT 74 A2 POES) OfbD
W2, BLLENBEOT FA4 A2 FDES (N-best D7 51
AN BEHATS. AL TREVT T4 A Y MIIAREM
GHIBRSCED S & ENb 20, BEBET T4 AL DA
IV G 2 LT, AIEMEREIBRCT 2 0H T 5 2 &
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MTE 5. LUFIC N-best Viterbi L —=> 7 ZHEA L7z

INT A= 5 OFBEFEEIRT.

(1) WADEBETIIEERT 74 A MERD LN N
O, TS EALAZ3EOEM 7V T XL
THNT A=Y %8S L, ZO, HIBCFEZEFTY
5 EHIBSCES RN SN D -0 FI BRI 2L
T 5.

(2) FME (1) THBLINT A—F WL L, &% (8) %
FHE|Z N-best D7 7 14 A~ b %KD N-best Viterbi
M=y T %47, 72771, #® N-best Viterbi b
L=y 7 ERFWTST X — % Z B 4 m40E 116
95, R () BHIB L FOMIBHT DT X =% w,
% ZNLSOXIEA T DI8F X = w, OINEATEF
BWELTWh, §8XF A —% w, DERIFNITHIE
55, ThHh.

% = arg max H wyr X (H wi“)fujﬁ (8)

ueu’ ucu’

22T, v idu O HIBRCFE R By st oA i

DRFN, Dy \SEHIBRLFORLOBILTHE, L, 13

RO TE, J, 3REEROLTHRTHS.
(3) FNE(2) THEHLILNT A= EHNEI L THE R

TIARXAY NERDDLZENTESL., ZOFHLI2/8

FA=reiEE LT, K (4) % 2EHEIC N-best D

74 A k&R D N-best Viterbi bL—=> 7%

P

7.
5. NIERELMICH T OREE

EM 7V T X233 7= 7 I2BWTHIT 2 $To
M2y v b5, 200, Kl HEOHE-72
T B ENL, F—F kY MZLoTE, #Eo7z
SHEAF T AEE SN D 2 L2 & )Tl 7 & OB R 5
% RO BRI U CORIERE 2R AP U 25T I 2 W RETEAS
H5.

ZOB% T 1IRT. (AAA, tripléi) DFt- 723 nfHF
THb AAtripl EFNTWET T4 XY MIF A/é D
ST DHEAET 5. 2D AJé ORI IO 7 — 5 D
TIAAY MEFHIZOHILILTwAE, Zhickh, A/éD
IS ORERDFEIC L D EEE & ), (AAA, tripléi)
DT ITA XY M LT [AA/tripl A/ éi) DHEESND. #
BL LT, AAIZH LT tripl DRIV & 72 R TE R 7kt
N SRR ESF (-0

Joint multigram (3K & WHAL T OIS T 29 S
Az, TOX)RMERIFEALRI SRV, — /5T,
RETFFINEBEREOZE ALY, RO 247
72, TOL) RREERET LI EATE R,

COMBEERET L7202, AA/tripl 7o & OARIERE 7%
ST 2 BEIRICHRIN L, BEEES Aef i) LG5 5 2
ERRET D, DI T OBIBIZIZT 74 A >k

© 2013 Information Processing Society of Japan

=1 (AAA, tripléi) & (Ace, éis) DEEITBIT B ANEME AL
FoBl. ZoBIOEE, RNIEMEZICTIE AA/tripl ThH %
Table 1 Example of irrelevant mapping in the case of
(AAA, tripléi) and (Ace, éis). In this case, the ir-

relevant mapping is AA/tripl.

(AAA, tripléi) — {-, AA/tripl A/é, -}

(Ace, éisy — {---, A/éic/s ele, =}

2 EfEZHEfToarFE 2L
Fig. 2 Context of correct mapping.

| A4/mripl |—l-| 4/éi |

3 AEMEMIE T 7% 2 b
Fig. 3 Context of irrelevant mapping.

BB T ORI L7213 F0a > FF A D
MM AERVD, B 212794 A2 &7 2BOIER
Mo a >y 73 2 bokkfeRd. K2ok)icar
7 ¥ A b RGO AL IERE 2 e fE T B
tEzohL, — T, BI3DEH)ICaryTF AN
FL v (FEEEAS 1 ) 3FIefHF i3 ic Z oxtisfdir
T AFBI 2> Tz, RIEFEZRRf T TH
LUREVEDSE V. SO L)k a—) AT 1 v 7 R E
W5 2 & T AA/tripl 72 & DR IERE 3BT 2§
HIENTEE. 2%, AieBRADI Y TFA Mz
HR, EBE520a 0T F A MOFEBA 1 LA Wadie
0 2B (R 2 b o 720510) OIEAFT & /e
L. ZMICE Y, AAA/tripléi 7 & O IERE R RICAT I & 3K
DAHZENTE, PIEHEXICITEZEEITHZ LB TE 5.

6. FHMm=EER

6.1 EBRAR

1 BTz L 912, #HRFEBICEED C Web 7F X b v
A= 7 6]12&BT7 7a—F 2T, RETHEORA
AEICAT A HEREN GBI 2% E T 5. X 4
12, HMEBIZHEDS L Web 77X A MY A =0 712k B H
BREMNGOEZRT. REFHELERTHEILE (1) o
TIA Ay MLEIZWIDT 5. O UORETE (F/2
EPERTE) IS D EEET = Ol LKL L HHD
WF—FETIAAY N A, FLT, TI9A4 AV FER
12T =85, HOLERLVEDL I ESINL N T EE
L72BEHAl (794 X2 M F =7 OEIAHT) %S
T2 (L (2).
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Kfeao, W/, M/,
B/F 2, KA, B, 0o

(B) FRAERLT
TANT—RAGEZS

Mok
7__;“‘-;;9\
(@ 6= ]

NAEFTEH
1 e
Taba
B v niT o055 eE e &8 GAvA | 30— T g Faxy
Affex e Rk ar
P R b

[ % |OBEERTT, (91080003110 E%T)

Lo XTH BRLERE

PAAEE
7{37)‘!4'”*?&3!‘/72““!1’?1’2\:§ AANE ®$$}§ QE%B
i (6) EALEBD
#K - a0 Wikipedia (@) W BEREREILT sis A
BECEt . xnd BT ot e
- S e, srey| U0, 1REE
wRom@:R . 08, 78 (B ZEGEILH Tk as
MEEBINEM . | DB A > 2 hF—Al
HEHHZH lyal e

FEHERA

T(E%ﬁﬁ%mﬁ

Ko W/
M B/fF
/a1
MR L/

PIFAANT—H

| ez
Gk, Eao g
(i, Y+
Ok, a1
GHliLy R

7 —3

(FAAUOFEF—)

M4 RETFE (FREMERTEH) X (1) 771 Ay MULIWIET 5, #EIEHIZIED { Web
THAMYA 2 7L b HBSEENG-od (THDK] 123 LT

B goo B [12] &,

FEEENG5T ). Web

Fig. 4 Flow of automatic pronunciation annotation using the proposed (or conven-

tional) method and Web text mining based on the bracket representation (in

the case of “HlI’K” as a test data). We used goo search [12] as Web search.
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A=A EE
BT

x® 2

BT 2

HEHTF1: Joint multigram D FKFL & FEH
joint N-M 3R ALTE % LR N LT,

DR ILFEDE NS & 5 FHHFEER D KGR
68 M SCFAZHIR L 72 Joint multigram %

Table 2 The result of the evaluation experiment due to differences in the maximum

number of characters of notation and pronunciation for joint multigram ap-

proach of conventional method. The joint N-M denotes joint multigram ap-

proach with the maximum lengths of N graphemes and M phonemes.

HHE (%) (R/C) KEE (%) (R/N) F 1 (%)

joint 1-3 | 87.95 (1,234/1,403) | 93.27 (1,234/1,323) 90.54

joint 1-6 | 88.38 (1,240/1,403) | 92.81 (1,240/1,336) 90.54

joint 2-3 | 86.46 (1,213/1,403) | 95.81 (1,213/1,266) 90.90

joint 2-6 | 85.46 (1,199/1,403) | 95.54 (1,199/1,255) 90.22

joint 3-3 | 85.10 (1,194/1,403) | 95.83 (1,194/1,246) 90.15

joint 3-6 | 83.96 (1,178/1,403) | 95.93 (1,178/1,228) 89.55

x 3 ATHEOFHEEBROM R
Table 3 The result of the evaluation experiment for all evaluated methods.

BHE (%) (R/C) KR (%) (R/N) F 18 (%)
N— 2 Web_freq 59.73 (838/1,403) 45.64 (838/1,836) 51.74
A4 without_align 76.19 (1,069/1,403) | 95.87 (1,069/1,115) 84.91
kT | joint 2-3 86.46 (1,213/1,403) | 95.81 (1,213/1,266) 90.90
PERTFE | city 89.24 (1,252/1,403) | 93.43 (1,252/1,340) 91.29
city-+del 90.24 (1,266/1,403) | 95.12 (1,266/1,331) 92.61
city+merge 88.81 (1,246/1,403) | 94.82 (1,246/1,314) 91.72
city+del4+merge | 90.31 (1,267/1,403) | 95.33 (1,267/1,329) 92.75
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