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Abstract When developing Japanese text-to-speech (TTS) systems, algorithms to accurately predict accent types
of each constituent phrase is essential for better output speech quality. In our previous studies on the accent type
estimation, a CRF-based method was realized. Although this method outperformed the conventional rule-based
method, the estimation accuracy of particular phrases such as those including numerals or loanwords was still not
sufficient. In this paper, we newly added the features used in the rule-based estimation of these phrases as CRF
features. The experimental result for JNAS corpus showed improvements in accent type estimation. As an example
of possible applications of the developed method other than speech synthesis, we constructed an accent type predic-
tion module for CALL systems. This module can automatically generate accent dictionaries of conjugation words
for any Japanese texts.

Key words Japanese TTS system, Accent sandhi, CRF, Numeral phrase, Phrase with loanwords, Accent dictio-
nary

L RU®IK Wik %, HEAEDOT 7y ME, INIHEZHE L BAL

BHHEE L HRFES L 2/ L TZDOT7 71 v MLOMIENE

HAZH T EEZ2HAT2AAET X 2 FEHEAR (Text L2 T7272r MG I 5. 2070, L)ARLE

to Speech : TTS) 2FHT 270121k, Xho7 7Ly Mybi  FHzEBICHHSE 720123, 77y MFRE, 77+
AAE, RO, SUNO T 7 & v NGB 2 EYICHEE T 2 0% VMG EREYICHEE TR EY 2 — VOB BNATH B,



# 1 Features for training CRF in the previous method [2], [3]
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# 2 Results of accent type estimation in the previous study

[5e4 FHIR— 2 CRF R—2
AR | IEER | IEEE | EER
N2 e 16,682 | 14,615 | 87.6% | 15,936 | 95.6%
TRy M| £THH | 7,184 | 6,171 | 85.9% | 6,796 | 94.6%
Hiffizety | 2,287 | 2,126 | 93.0% | 2,174 | 95.1%
%adisE | 1,000 | 866 | 86.6% | 958 | 95.8%

DHUBEDKIERIR 7 72 v METhH DB EHEZ, —DHDT Y
v MEDMEOAICER L CTIERMEERTRo7., Eoich
ez, FiRo2@Mo7 7y PAICHHFEHL TV S

o HERFIEY NG :{ 4, B, A, IRE T +
{ B, BhBhda } o 2 FECHR I N b D

o ZAEGESLFI/EY MY (2 FEL R L CEEY
HEHT 37 7% b4
CRF O BEZEICHAL - EaF Mt R1o@EYTH D, &
HEOFMRERS, 77k MEGHINCET 2 BRIz ZNn?
N2, [3] &[] ZBHL CwkEEn,

2.2.2 fEHEER
#2101z, 1.@iTBXEGES OHRANCIE-D L F9EE, CRF

ZRAOEHEHNREOREERREZRT. £2 kb, CRF 2#H
W7 FIEDIZ ) 2%, HAlZHW 2 FiEL D S TRTOIH
HicBOLTEWEEZRLTwDS, Hilik7 77Xy M4
HWEE SO X ) BHBICHNS 7 72 v M LT,
5% Z A B AEE L FEHT 2 2 LTV,

F7o, ZOMBRISHT BT —MBHTHSRITHIZ [7) TiThb
nTw3 (F32MH) . FRcESEMBCOREGE 20T 7
v M (90.3%) &, Sk EL T 72y M (92.4%) TH
LIEDTDDE, ZD20DT 7y MADED IZ, SERDH
DD 35.8%% DT WD, XEMUFETIE, TD22o007 7%
v M DOFEESEIC N RS T B,

3. RBREFE BEREERLIET V7Y MUE

3.1 3F5EA - EARE(LEAE
FTIEEOFAICEIT 2 HE AR TH 2, FHE - FEARE
LRSS 8] I DWW THIHT 5, HAGEICE VT, Fl2E Th
YRy EOIOHEEN TRy TRy IiEbb kI,
ARG SRR E OMHEIC ML T 5. BTLEEE Unidic [8] T3,
DX ) BEMOBBIE R T 5720, FEEHEME L I Bk
ZETITCOSE, FRICLT TMF ()1 L) HEED T4 v
IZED B &) BEREKS 120, BRAEME L W) @2 TR
LT3, 2L CREEAEOREICKE L CIIRTEEEEDS, 3
REATG DR IER U TUIBRHIEEIMTTH 2 2z 5 2
5. EZE, TRy (R) ) BEEBEZRS D%, WiEEEERE
=1 DBAETHY, 4 F ()1 PREBZNS DI, B
FoY TR TH, T BEoBAETHS, I k) HEEEER
N BN T oI, BHEMAAT ((ConType) -
EARZAE AT (fConType) &I EMHZHIT T3,

TS OEHA A AT & SRS SRR BT 5 DI13
Bl L UBEIZEAETH Y, THUEE - GO T 7k v
RO L LTIEFICERITH S EE X 6D (GalateaTalk [9]
TH, ZD2ODAMERVT, BEHOHALT 7Y b
BzBANC XD REL T 3) . Ko TEEH - SR A T
%9 £ CRF o#F L LTHATENL, BETDOT 72V



# 3 Error analysis of the results obtained in the previous study
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# 6 Classification of auxiliary numerals by their accent changes
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Accentuation rules of numerals-auxiliary numerals
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# 5 Result of accent type estimation of the proposed method using numeral features
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JiGIES 16,682 | 14,615 | 87.6% | 14,686 88.0% 15,936 | 95.6% | 16,003 95.9%
77Xy M| 2Tty | 7,184 | 6,171 | 85.9% | 6,185 86.1% 6,796 | 94.6% | 6,833 95.1%
Hiflizet) | 2,287 | 2,126 | 93.0% | 2,123 92.8% 2,174 | 95.1% | 2,177 95.2%
£aldifE | 1,000 866 | 86.6% | 870 87.0% 958 | 95.8% | 960 96.0%
b e 751 587 | 78.1% | 604 80.4% 678 |90.3% | 705 93.9%
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# 7 Result of accent type estimation of the proposed method using loanword features
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