1BERIEF=EmEE Vol.54 No.12 2481-2491 (Dec. 2013)

T A | =S R A O R A O AR

I EEla) R LD S el B 221D

Z{H 20135F2H23H, #k$3H 2013F9R 13H

BME.X27) -2y =FlE, avCa—FEOTFAMERESHECHRALTLYV 7 vy 277 7)) 7 —
arThHh, MEEEEN I - EFNHLCERICT 7 AT HBICHEER&EZ R4, 27
)= ) = FICHEWSN TV L ERLEIED 1 DICETHFMGAOR IS 5. £ L OBETITEFAFRT
PHEAELTBY, EFFEMGAICIEEEICLAHPOATI—FITETZIEL (RIS ERKD S
NTW5, ez, —BIIciE cav=ay” L) FEATFEOHEIL ‘WA Lrknizo, MW Lwn
AT “am a2 Day? LWV ETIET AL VRSB LA RETH L. — T, “amNg”
V) BAFRFFOHGEL QR R AT B EDAET 720, “aAINA DA ) B A
54 LV EFAMARTAZ L. LAL, 20X BRI EOET MG AIIHED R
V=) =FORIZHHFELTBY, ELWETHPERTELVWERD 1 D& ->Twh, T/, ETRE
MFtATHWAHEIZ-FICENBHLAZ LD TH HREEH, HEOREEIIRE OGRS - D
TRICEVENT S, 22T, KL THE, ATRTOERE HEORKELZBICANT:, 3— 1%
72T iR A O AP AERE A IRE T 5. SOICHETHRRERICLY, RETFEEIA VT2 7147
GEEERY ANDL S L THERENLETHEMGHADESZBEDA L) — 2 ) =5 Db O L [FFREIH)
ATWAHZE, B, BEFHEICLY BEFAR SN EFFEMGADOHREDRBEGFOR 7 ) =) —FD
BOLY BEWT EERET.

F-U—-FIHEREEE, A7) - =8, EFREEA

Automatic Generation of Distinctive Explanation for Kanji
Using Text Corpus

HIROAKI KAWASAKIY'®  RYOHEI SASANOY'P)  HIROYA TAKAMURAL:©)
MANABU OKUMURALD

Received: February 23, 2013, Accepted: September 13, 2013

Abstract: Screen readers are software applications that produce voice output of text on a computer screen.
They play an important role when visually impaired people access the information using a computer. One
essential function attached to screen readers in the kanji-using area is to generate distinctive explanation
for kanji. Most kanji characters have their homophones, and the role of distinctive explanation is to enable
users to identify a unique kanji character only by listening to the explanation. For example, “l” (kou) can
be identified by a distinctive explanation “kou-nyu (W A, purchase) no kou, because “M A (purchase)” is
the only word that has the reading “kou-nyu.” On the other hand, it is difficult to identify a unique kanji
“i” by a distinctive explanation “kou-bai no kou (ME, purchase),” because there are multiple words with
the reading “kou-bai,” such as “AJHL (gradient)” and “/A5¢ (public auction).” Such confusing explanations
for kanji are sometimes produced by the existing screen readers. In addition, although the words used in
distinctive explanations have to be familiar to users, the familiarity of each word changes with the times
and users’ backgrounds. In this paper, we propose a corpus-based method for automatically generating dis-
tinctive explanations for kanji, in which information about familiarity and homophones of kanji is taken into
consideration. Through the kanji-identification experiments, we show that the quality of the explanations
generated by the proposed method is higher than that of the manually-crafted distinctive explanations.
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Tid Google I — 7S Z W ZHIN 2 WHUHEE A7 2,000 8 D
SRR, 22HOER 3L DG ERI SN L
WHEFOFIEIERN T 5 29— % 5_REHETE L L)
2 L7z, Bt 2,000 8 oo AFHHBEE I3 &S
DI EEEOTEY. EF LOBErS 5 ThHD L
A Y (N

4.2 3 ONI—IXZ DS
3ONDIT—NADIH L, EOIT—NAPREFEITRED
WL TWAEDERET L7202, 320 T — /XA ZHWTH
1 B OB EME A Z AR L, FHMELZ. 3— ATk
O % AT 5 720 1K BEFITxT L, Google T —/%A,
FAeHH I — /8 A, BCCWI ZNENh 5 OB A
&, BB FOR 7)) — 1) — % PC-Talker XP |25k X
NTVBLDED, FH4 DOBEFEMGATHEL,
4ro 7l HEGDO A2 1) — ) —F & LT PC-Talker
XP ZHLABEEICOV T NI 2 TR ) —21) —
FeLTid WL TVRLY 7 b 27D 1D]7]
ThHbIOTHA.

PC-Talker XP (21384 % ¥ 4 7 DEEF R A DFAE
TEHY, WETHERIIATL, Thbb “avng (BEH)
DAY O L) REFFHFMBEAETERT LS. IS OHET

*5 Google A—/XAHD 1 7T LT =5 IIEFNLEHET LFH
RETHEL, 5128 1 7T 47— OFFEHEHREZE LM
JE EA7 2,000 fHO#ET % KD 7.
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Table 1 Comparison of identification rates for three corpora.

Google | #t7e#iH | BCCWJ | PC-Talker
a—INA I—I%A XpP
a 179 170 185 185
b 15 15 9 9
¢ 6 15 6 6
IR [%] | 895 85.0 92.5 92.5

FEMIGE A E LT 4 /2002, BB AT 2,000 18 0T
» 5 PC-Talker XP |2 & 28 FREMF AN Y 4 7 1 DSto
ETUIBRAL L, FEo 72 615 0T S HEES 2 100 8 O
R D 720 IR AT,

ML B R E A Z MRICEI S L, R4S 12IRE, 8 A
DFHF IR T B EICE VT o7, BEFITHL 4D
DEFFMFADFET DT, FEFFEMTAT 2 AN
FHIS A & O ICHREE L, FEAME (SRR Lo, TR A
DFHMiTIEF ZHY 247 A D H DA, FEBIET M
AL SN GHCTIIETEZHFEZWME LB TE L4
TN DI LIIHT, EToOMENTENI T TH LY
BNV L0, RERTEEFOMEOTHIZLY B
TR A ORI & 1T o 72, FHlE ISR S 7z st
MFARSRS S D LVET 1 FTOMEEZHAATEZI,
ROBPIE D5 1 2% ERT D LHIfnz7
a EFEARL, EM2Zo7.

b AR LD, RIEME 7.

c HETEEREL 2,7,

HBa— AL, ELLSEEPBREINEETH D
ke (Identification Rate, IR) %

nla

k= n(a) + n((b; + n(c) x 100%

CEDEET L. 22T n(e) R ¢ SR EH
Thb.

: 1 ISR %Z/RT. PC-Talker XP &, BCCWJ = Hw»
TRBFEFR OB VRERLZER L TWE, FEILIC
FBHETOEMFSEHIN L, ZOBELERD, ELHFDOL
Bty FOSMDEIE1/2 OYAE & MNTHEEIZEDN D
LD EMGE LAER, St I — N2 R ETE
& PC-Talker XP L D&, ok o — /X2 % v 7248
FFiEL BOCWI & Wi EFH L oMI213 0.05 ki
THEEND S Z EDMER SN/, 3 D0 aT—RA, OF
) Google I — 3 A L EiseHill 2 — /7382 & BCCWJ & D
TlX, BCCWJ 23 b g2 #ER L T\ 5.

TR 2 ITHEFTFEGA OB & ORI RS, BtoeHrH
T—NAZE D AEBEND WL OO EFFEMGE A I,
PUATET B U R, BRI A RV Rl
HELWHEEDSEEIN TV D, L5 R “R 2L k)

6 SEEDS 2 NTHA720 0%, 50%, 100%DWTFh s b,
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M2 BEEDIEAET A2 b b, FideHiia—/3 A
WA, IO OREE GO ETFEM AL ER S
Niaholz, TOMEANE, FEOCH T — /S22 & ) AR S
NTETFEMFH A DIREEIMENZ EOERD 1 D72 L%
Y (W

4.3 BEFEERV7U-2)—FDOHEK
FtW TIRET 4R & PC-Talker XP O % L %
EEEAIT o7, 30D T— NADLBOFEE, &b kxR
D> 72 BCCWI 20 6 R L -7 llm s & OFEER
TIPS, R 5EEFE U CHBUEE B 2,000 82
DA 100 BOET L Lz, EFETIESIAT
1 DEFFEGADOARE T T 5%, T2 Tld PC-Talker
XP &Rkt ol xT5HKT, 42HOLBOEE LT
H7: ) PC-Talker XP O JJIE 7 A T 1LIZRS e do 72,
RIWFZOFEBRTHME LA 100 HOEZED F £ THOW
RCThHb., 947125030093 MHbY, 2055, ¥
AT 1 DOHRDPOBESNLETILRMBTHo72. 747
2 DEFTHMBEADADPOHER SN D ETEEEFNTES
T, A4 T 3DOARDPSERENLEFES T HET TV,
PEFLIT L D A S e~ % 100 f#, PC-
Talker XP | & ) Ep S M7z ieizi % 100 8, &F
200 fiil O EFFEMFT A Z G 5. 2 2 TRHliE 60 Al
EIRETHIC L0 B S N2 BTG A L, PC-Talker
XP T ST L ETFEMEE A2 5 25 i3 27 50 &
%, BETHMGAOMABESE L b L) ITEMES
W3RN L7z, 200 fl o355z A 120 L, 60 A% 50 fi
FTORI L7 2 & s, FREMEEAIE 15 A2 &1 5Fifi <
N7-Z el h. F72, 4.2 HlCBI 5 FEE & M43
FREEE AIMEICENI R L 729 2 CRMEE 1R L7z,
REFEI 2 BERHERTH Y, 1 BREOET M A
D) TRHIiE ST % A L 2 W AR5 2 BERy T
FMFA TN NT S, L7zd o CEHlOEIZIE, F9R%E
AT LI 1 BB DTG A 2 B 2PN L, R
filig O ERIZIE U T 2 BERE O BT3Bl & % BN TR
T 5., ETPETELGE, TP ERZsTrEr%
FHEEBRIVEZALEE TS, FHEEICIIUTO 520
BINELSBED 2L 0E 1 OBE L HITEAT.
o H1EBMOETHMAADATRT, 1 00T
L7z
a 1EfR7Zo7-.
b NIEfE?Z - 7-.
o WoBMOBETHMHEATTRT, 1 o0 2R
L7
a’ Bz 7z,
b ARNIEfRTZ - 7=,
c 2DODETHMFEANOETERT LI L3 hho
7z,
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F 2 ETHMGEAOB L ZOFHE (“(n/2)” 1, 2 ADH B n ADIEMORIL & #AZS
THERT 5)
Table 2 Examples of distinctive explanations and their evaluation. “(n/2)” means n
subjects out of two chose the positive answer.
BT | Google I —/3%A FEoCHH I — /XA BCCWJ PC-Talker XP
“ T EOFY “IFFALDOF” CFTEROFY CEVEROFY
# 46 (2/2) wEE (0/2) &l (2/2) el (2/2)
“ERTDRY? “IART DR CERT DR “E“F"J@“]‘ﬁ”
i FEH (2/2) 45 (0/2) FEH (2/2) #(2/2)
“hrTDhr” “HYTINDH U7 “hTNDI T “Ho T P ANVDT
& &L (0/2) BL5 (2/2) BL5 (2/2) LT 5 (2/2)
“IGonAoIag” A=A PAVEOR=Ryad =Ry PAN = Ryl CONIVTI T DNV
i iEE (0/2) iEE (0/2) iEE (0/2) BT (2/2)
“l Y RADANAY | “FRTEFOETF? | “LIRADANA” CETYFDOET?
i RIBE (1/2) gIgF (1/2) RIBE (2/2) o & (1/2)
YOG DTYT | YT R IDTYT | YT DT “TUIHADT
it Zeti (2/2) W+ (0/2) W+ (1/2) ot (2/2)
“CRgTrDTV | YXaTrDTY | Ch T DTV CTYATDT 7
H e (1/2) r (1/2) Bl (0/2) M (2/2)
“1L =27 DL” “1 =27 P “1 =27 DL “1y 2y ADa”
Wi A (2/2) WA (2/2) A (2/2) 5 (2/2)

% 3 PC-Talker XP Tl S LT 2 EFFEMGE A DR

R4 WRVATLEAT ) =) — T DIEBHR

Table 3 The number of distinctive explanations for each type
used in PC-Talker XP.

v 47 8% Bl
5471 OFFGEA T LT 93
54710k “73\%‘47\» @%ﬁﬁé) DR (GE)
e M 32 “HuFwy (FEMER) ox7 (Y7)
“reh 20w (EWESB) oA (“iE”)
A ey E ) oF, Ay ()
Db G “RTE (AHE) OFF, 77 (YE7)

AT 1 OFMGAEET \VET LT
5472 0 (EHENT)

“3\3357/{ E 7\)1/ 7]77 (c:%??)
“OFTTEINFRY rA7 (<)

REVATLOE 1B EI3E 2B EH 50 TRE
MEFITEFLERST AL TENT I DOT, ER a
La mIEfE LTHER (Identification Rate, IR) %

n(a) + n(a’)
n(a) +n(b) + n(a’) + n(t') + n(c)
ELCHEME L7, RIS, IREFEORE 1 RS OFHEOF,
BRI a ZIEfRE L, kR
n(a)
n(a) + n(b) + n(a’) +
ELCEAE L.

PC-Talker XP O 53l F A
AN N

a BHEZC 1 D0ETZHRL, ZIUIIEMRTE 7.

b WM < 1 DOEFEEZER L7225, ZIUIAIER

x 100%

IR (2 wizm) =

IR(l ) X 100%

n(b’) + n(c)

ek o e e B R
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Table 4 Comparison between outputs of our system and

distinctive explanations in screen reader.

_%EY 2724 (BCCWJ) | PC-Talker XP
a 1,181 1,301
b 28 58
a’ 163 -
b’ 22 _
c 106 141
78.7 (1 HizE)
IR [% 86.7
(] 89.6 (2 Wik
727,

c EF1OFRMEREL Lo 7.
OB LILDERESL )RR,
A7) =) = FOFMD 7012, EIREa ZIEFRE L,

Ak &
_ n(a)
IR(SR) = n(a) T n(b) T n(c) x 100%
& LTEMR L7z, SRR T ORI T E O 2K % %

LAY T T4 THBEEXHHL TSI L,
PC-Talker XP OFHiTIdA % 57571 ThhitEx
LTwZwnwnld, PC-Talker XP THHH S LT\ A st
MIFEA T —EE 2 bR & 2 D DFEMIF A DHLEE TR S T
WEDITTIE R, REFEOLIIC2BBTRRT S
EDRTELWDTHD.

R4 VCEBHRE2RT. 42505 (92.5%) L0 b4
B OFHE (78.7%) D19 PHREFZEOTREIKL % 5
TWADRZOHHIZ22oH 5. 1 DHOMANIL, ik
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x5 HETRAIGIA DT LT

Table 5 The average length of distinctive explanations.

REFELRAZ )=V

81 ERS | B2 By | — ¥ O HBUCEHMIE I
FEBITHETR L 723078
BCCWJ 6.80 13.93 8.14
PC-Talker
- - 8.96
XP

DENVIZEDDDTH Y, FHlEIEROET R L7
B2, 4.2 BIOFHH OB IZIZTEBOHET = 1 DI2H > THh
LEZBEDLEET LOIEMOWFEMEDL S - 7225, 40D
FHAOBICIE 2 O TAERE 25720 THAH. 20HD
B, fHTEEPRLLZEI2E55DTHY, Hi
DOFM OB 9 % #5013 PC-Talker XP 12 & 5177
WEAT1DLDIZEE > T 7298, SHOFFMOBIIZILZF
DEH)BHEIRIZL o720 ThHE, 2%, ¥4 71
I LT WiET S, REFEICLIN A4 71 oRAT
TG A R SN TV B REND D 5.

AT AERTRIGE, 3T PC-Talker XP &
DL EWHEREZRLTWA I EAFERTE 2. 4.2 HiDE
Bl [MARIC TS L ITHEEICED S o THETO5A I L
2 HME # 4T - 7286 %, BCCWI ZH W28 2 ks E T
WRETHEOH T L, PC-Talker XP & DI, 0.05 ki
DEEEND B Z DR TE 7. BCCWI I2#£D RE
FHEOBETFEMG A RS T 2 DOEFFEMTi A2 BT
57:%, PC-Talker XP Db D LN b EL 5B EhE 2
5Nb. LoL, 80.6% TOETFEMEEAILES 1 B ORE
SHTHTERENTWE DT, FliZLET 28RS 5
BV AT LIZX W I E ) % 2 DOETREIGEA % &
FLORALEIRL, T2, 81 BBOETFMRAD
SPHSCE U PC-Talker XP Db D X ) b E 720, FFAf
BT BRI A O TR T RIIER 5 IR T L9 1
WRETHEOFIFEL o TnD, O EPLIRETFEIC
&0 FEB = FITHIR S5 EEFEM T A 1L PC-Talker
XP EERELE R T0ARWI EDFERTE 5™,

AT LD BERE D) O AY PC-Talker XP
DLDOL Y LA VEMIL, AT 208 1 BEEOL I
7471 OEFFEMFAIZERE L T\w5b—F T, PC-Talker
XP I ZDHIRIZAR L, #4771 X0 S XFBEHIE WS
ERTHMENLE T AT 30D FFHMGTAR, §47 1%

*T((1,181 + 28)/1,500) = 80.6%

B PRRTEOTMIZOAAL ¥ 55754 ThTFHEEHNTWA:
O, PRENLFEMHADESORKIILTLE 727 Thwne
EZoNDL, UL, 4% T 7514 7R TEBRIIRET
EDO1EFETHY, BMEOY AT LEDHBEE VI FEDPS D
L) mEER R L.

FLTIENF Y FTIIINTARI A (F) hEONRE
FORMEFHL2HMHOY 4 7THY, —EMIC SRiET %
GO+ WROEFDFA LI FTAT1OHDL) LT
FTHEPEL 2 HMEANHLEEZOND.,
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2 OflAE DR L) HHETHMEADL T2 DAL T
WELNLTHLEEZLNA, T2, TRXTOEFITHL
92 B E ComETIFEM AT L L IRE LA D
P SCFHUE PC-Talker XP Db DX ) %L 2 5.

4.4 EFHWZAOHAOGIEEE

R 6 (HETHMFEAOH & Z O % /R, RET:
MBAZ )= )—=FLh bRV R LETE LT,
GR LGB B L. R LV ETOWA, 15 NORHi
FDHL, 13 NDIRETHEOHE 1 ERFFICE ) ER SNz
FEMFAD SEFEME L TWED, A7) -1 =%
DAL 15 A 6 AOARDPHRIZHII L TV ah, RET
FEOHE1EBPOHETEHETE 2o 72K © 2 NI,
HEOBRBOMNETRAZLICEIYIE L WEFZAER L T
WAHDOT, ETFHL 15 AR G v ET 2R
KELILIIHEIIL TS, A7) =) —F DI DT
23 IRV IEREOFERIZ, FHliE 2 BT 57 OfR
DI IIBT L 2L 20TH L EEZ5NL*10,
GET LW HEFEOYE, 15 AOFHEIE DD B 1 AT
BRETFFEOE1BET-IEA2) =) =DM firs,
ELWHEFEZERLTWA, LELEDS, 62 BROH
HETERLZLICEY, 7T AOFHEIE AL LWiETs %48
FELZEICHILTWAE I ERD, Y Lv) EEEE
AL VDS, RET S 2 BRI RN )
WTWAZEDPHERTEE WD, 7272, B1KRET
W SNz SHHE &) FEIdIE & A SRR T h
DERORDPoTDITMAT, W) — AT T 1
THAA—VIIBETAFETH LT 0D, FEMlgiA s L
THY TR WITEEDL S 5. BB 3 2 BEEo st o
ERIIABROBED 1 OTH 5.
BRETENAZ) =) =5 X ) EOMREEZ /R L2
FOFIE LT, “B LR PHDH. B LV ETEOY;
B, MEFLOE 1 B CHET 2 R L-5HEE 13857,
E2BEME TR LIV MDTA AOFHIEIH ISET %
MRIXFLENTETCVL, NI LAZ ) =) —
% PC-Talker XP & 12 AOFHili# IZ#E T 2 il S & Tw»
Th. T w) BELHRERTH 5 B O
RREFENFHCE LD 072720 THLLEEZLND.
A7) =) = PEICBERT A HEEFIH LWL —T
T, REFHIL “MEE 2 B 2 EOHELHWTWD
B, FNOPEICET AHERER o TWaE EIEE R 2w,
DX EFEAOERIIERS D, BEFETIEO £
ATV,

“E LV ETOWE, REFETIIBKREDOS 5 H
AR W CHETFMGAZ AR L TBY, 3L A O

*0wapg iz (e A) LEGA, “LE IR (FEA) LRkl
Mo, B E (BA) ETmbILbH DT, FHliFIE mET
57 % (WEARN) LHAMER LN ENG.
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£ 6 BCCWJ ZHWTIREY A7 ADVER L 72355 lFi A & PC-Talker XP I2X 5 H®
Bl & ZOFFM (“(n/15)7 1&, 15 AD ) b n AP IEMEO BN 2 RAZZ & 2 RS 5)

Table 6 Examples of distinctive explanations generated by the our whole system and

distinctive explanations in PC-Talker XP and their evaluation. “(n/15)”

means n subjects out of 15 chose a positive answer.

B RE AT LDOMT) PC-Talker XP
51 Bl 55 2 Bl
“Fy IO T SR ) O R “hoITOI, L
& i (9/15) &Y (14/15) HiE, 5 (13/15)
“HYAL DA “HE¥AL DA “HEALANDA?
ES P (13/15) ML (15/15) BT 2 (6/15)
“IH DAL CHYHATIAALDH Y | “HUHAANDH Y, I )T
i Wi (1/15) PR (7/15) (1/15)
DT CTANTDTA? “TALTDTA?
B e (0/15) B (4/15) B (12/15)
“rA4avavorAr AL TFOTrA” CIFFITTIHNYARY A
ES £ (2/15) *£— (4/15) (11/15)
“TITE L HDA “EHEEUHDA I UAANDA?
-2 KImEwE (4/15) KIEEE (5/15) IEHES 2 (1/15)
“HIADH” “HFEFDI “ITWAEVT A IAN H?
£ 7k (0/15) T (0/15) (1/15)

BREE R AR TE D o7z, REFHEIC L) FFEE
FEERETEFICVWE—FT, A7) =) =% “to
Pl FEoT0D” T 25 & Iz D2 LI2LD,
“F LV EFTOREHH L Tz, SIS X ) IRETE:
Dty & IR L OFFlE ATIE L WEF ORI L T
B, WETETET> TWHR WY 4 7 3 OEFFHMG A
DRRIIZB ATV D Z L DR T X 72,
WMEFHEEAZ) =) =FDEL L2 WT LR
HLWET LW ORd Y, “HE L) ETOREIIRE
FHFEEAZY) =) = F LR E D AEHE L) HEE
HWTWS, I MERE TlE ey hFRETH
B BHWSEZENE L, ETERILTH D I
ERLZZEEMTHLOT, GHhrs B L) ETE
T2 FELY. B LW ETORE, BETZE0
DO Lo, ETFHFRAN ST A2 LT L
WEEZHNL, HLVETE BRI 5 B CTER RO
e A MBI AL 2,000 O b DIZIRE L7275, “F° O
LA MITHE LV EEZOLNLEFTDIVONETN
NQRVA

5 FHbHi)(C

KL T, EFOBEE L AGTRFOEHREZEBICA
N7z, 7FA LT8R % 7 TR A O H A K
FERRE L. FHMEE L AFMEORKE, AT ALY
R SN BETEEME DS, A2 ) — ) = FIZHEE s
TW2HD L) bWESPR NI L AP D,

LSHOFEL LTI, BEBHROMY A, HEEHEALD
G ADER, HEFEENOMH, L —FOWH I 2
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s, 7ok 21E, B L B IXR UHiA7Ehs, 4~ b
P2 aVPELLHREDL NI, HEOAL Y A= 3
VIERWETFMEB AT ER T A L EOFrn) &% D
HDT, YATLIZA Y M A—2 3 YOFEHREND ANLS
ZENEZLNE, 72, HBICL s TEARRLTIT-72
L ICHE P EAL CHAG AT ERT L2OTIELRL, [HEHD
HDOAIINA ] 2 ED X ) IZHFEEA THIZ AT ) Hh%w
LTWwaEEbHreEZLNL, S5, ETIIARS
FThRLAPETHUHEHEIN TV EDT, TEEOETHEM
FANBHEATELEEZONL, T, EHEFALS
AEITHEEHEICENLE LA TS, EFRPEICEAENR
Thobiel, L—FORMIIHEATHL I NS, KF1—
WICE L7z =22 RAZ L D EEREEZR LSS5
NAHWEEENEZ NS,

SEH

[1] SKK-JISYO.L: available from
(http://openlab.ring.gr.jp/skk/dic-ja.html).

(2] EEEERLE, ENEEA, AW A7) =) — i
H#HD 720 DBRPFZEMFIZ AT A N T4 >, 27 [
EHACT Y ¥RV 4, Vol.27, pp.67-71 (2001).

B8] ESZEREWRERT  BUUHARS S S S8 — 32, A
T4 (http://www.tokuteicorpus.jp/).

(4] THHEHER, JWAEHE, W 2 RAEREEOZOOR
WRIG A 3D ARG (Rilnd Sk /R | ¥
SR/ ), BTGB A RPN E R L WIT, 1@
AEAEH T4, Vol.105, No.186, pp.1-6 (2005).

[b] LT Fh, IIA HE, BAHIE | Conditional Random
Fields & M\~ 72 HARGETZRE R AT, 15 BB 22 2 F 78
Wi BARSRELERIIE 2, Vol.2004, No.47, pp.89-
96 (2004).

[6] TiE Fh, BINFHEAN  Web HERGEN 77 L5 1L, Sif
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= Kt (ERH)

1997 FF RN THARRHE TR
H. 2000 R FRIRFRERE T A5

Eill 2 (2007).

(7] PO, RRIEE, EMESE, A RS
DRV Ay Ay =%y - FERTERE ORI IR A
2007 (2007).

(8] ML, EREMELF, HELIGH, BHEES, SEE—kE B
BEBELZHZA 7)) — ) — 50 [#/7A] CHET 2 FEHB LA EHRE T (1999 F1d 4 —
S, W EHOEE PR EHE C HCS, b 2 — < A RNY T 4 — 2 TR TRFZR).
a3 o=y —3a YHERE, Vol.102, No.599, pp.25-28

(2003). AN 2003 4% FLSE I BF R K2 B A 22

(9] D, VISR, L, K, EHES, S THEHEH AR LR T, i

o s (T%). 2003~2010 4 % T LR LT
(fattT2), BFEHGEE AWM OGE DL HHl - A7 Bh%k. 2006 12134 ) 2 A RFAISTHERAMIER. 2010 4
A, LARRILEE, Vol.88, No.d, pp.891 899 (2005). L) eSSz, RIHSEY, HARSHUEEEME L,
b s SR B omer o 100k s o, SHLMER, ATHIR
SR L AAEMAEA 1 X 2 A B GRELE B ¥4, ACL A&
B, i), ETEHGEIE R HERTIE RS | WIT, it

T L5, Vol.105, No.373, pp.7-12 (2005).

[11] FACHE . Zrefbas — 5 %, ATR

(http://www.nichigai.co.jp/dcs/index2.html).
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TR o010 g 1 FURSEELEL, BROMEIUTEEN, R E, 7
R AT LSRRI s 27 PRI, XA =TI SRR AE.
AHIET. Bk (1), pasm  EFEHGBERS, NTHRYR, AAAL SHELHEYR,
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