SEEALEEE S HOS[RAEIR K FRF ST (20224E3H)

BREXREZZERLISGEET X FADZFRBGHITHA

AR BE 1)

2)20fmi03@ms.dendai.ac. jp

e

EE N R Y L FHRAER TR, EERBOREWV
XPEBITICE Do TERREINDZ L ICR DT
B, WYIRAMEBEICHITEHAL, SALTVWTEREE
BT R2RENDH L. ZHETIZH, SUTHATFIE
PN OPIRBINTWB D, BRI 72t T
AFRCIEER LoSARXhTWS., 22T
AFRTIE, AR TVWEFREELENT 270 DERE
fiiz LT, MEXEZER L BRIV ZBITHAT
FERRET 5. BEBFIEORMIE, BERT ZHWT
PAESCRHEE & SUTH AHIE 2 RIRFICSRAT T % sl
H5. FHAFEEFROMR, SATHADORER Licx L
T, IREFEROBEMMEZMHERL 2.

1 BFE®IC

FER RS g, SEADHEE S 2R
52X RT B0, FRENRS AT LD
NTVW3. A, XOPELSRBMEMIHD, 1 X
PEBATICE 20> THRREIND IR D720,
AR T WFEE AR T 2 1IIEE Y 2 A E 1T R
AT ZeRNEREE 2 [1].

CNETICHTETFZAMNIBATEHAT 30158
FWL o fTbi T\ (2,3, MHES [211F, AN
XEEREZERLT, RERGUTHERERD 2 FiEE
RBELTWS. L2L, 1 X2ERBDorLOEZ
LB EAHRE LTED, MHEOETERIHL
J2VT7NRA LATOFEREAEBIIEHT L HEI R
V. AU LREF S 3]11F, AN a0
FRMEZ XD EDFEe LT, XHPATEINS
72NZ, ZOERTOXERCSUTEHAT 205
PEREWEE (RATZY hov¥—iE) ZHVWTEX
FNZHIET 2 FiE (DUT, ERFE 3D ZIELT
Wb, L LRMs, RANETOFEHRZMEZ R0
WS HlFINH D, 1 XK TRELEZN 2 FEE
EERT, ZOBEIXKL, SEEORMMND 5.

Z ZTARTIE, SiARTWVWTFRE Y TILRA L

— 2061 —

KEF L 1
SRR KA IR

N
i B IE O HEE AT

b)ohno@mail.dendai.ac. jp

WA T 27D DERF e LT, BERT (Bidirec-
tional Encoder Representations from Transformers) [4] &
FnT, BEXEEZ#E LD, SfTEHAT 2
B ZBRNHES 2 FEZRRET 5. BREXE
CLRXDED ORI ZEKRT . — RIS, XD
DLUTHRD 25 TOSATOREME KT T 2%
Y, BEXRWTMNEICIIBEELH 2 EZ 50
%. AR5 T, BERT ZHWT, HEXRMEEL
AT AHIE e ZFRRRC TS 2 gk b, BRNZ
BATHAIC BT 2 FEN EZ2ilAi 5.

2 BREXE

BFXEEZHET 2BFEMIL e LTHMN S [5]1 D
WD ® 5. RS [5] 3ERFEXEE, s hn,
DOXHMSD, XE» S i FHDOXE b; T TR
ANENTWB e E (Thbb, BEATISCHIED i
ThHbEX) ORFE RL(s,i) % RL(s,i) =ng —i
WWEDERLTWS.

AR ICBVWTD Lo EREHVWS bk
T 5.

2.1 NS 5] ICL BRIENRIEE

IR & [5] 135817 X% RNN[6] &2 W THEE L
TWa. AKNSGDOFETIE, 1 (s=by...b,) %
T 2 XXHMW A IS Z i, XHE»SHEA
NENTXHTE TOHREHRERI (K—X, 74 75—,
SWEAEZRTILEEEL) ZRNNICANL, £
DL EORGEXREHET 2. ZoHEr, XHib
BASTENTh i b,, BASTTEN 2 ETHEDIK
T, kB, BLEEIEMNZR-X, 745—,
WiEAE, EICEES P, F, D TIfL L TR L7214,
IN5DEE 1 BEREL LTl->T w3,
5 DFETIE RNN ICHERELE ORI 2 M &
&, ZOMMHE UM 1M EUEHEA) 28 1o,
1, 2~3, 4DlE) D475 2DFTED Y Z RIZE
TEIMPERDTVWS. 28, RNN OH B XRIC

D A=X, 747—, BVEAIEANRETEL2L5 2.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



1

\iasy] [2<] (=] [ ] &=
1

e = = = = e ——

..................

BREXEQERST 1 WITS BHE ?y,
I oy
1 I Al
‘ Linear + Softmax ‘ 1 ‘ Linear +Sigmaid | !
| e |
B 1 a1
o | T B E',
> Fe FiEniEs
o |1 D] (] ] (o ) o i i | !
1
1 I
|
|
I

.................

/0 /4 /[ 2 [?].
/1 /0 / 2 [?/.

o iR 4 /[ 4 /1
Gl iTEA 0 / 0 / 0

E1 RRTFEOME

Bk, RIEVWEHETIXOEX CHF) v L
TW5. RNN OFRAJEIX 1 J§D LSTM (Long Short
Term Memory) [7]C X DKL, RNN ND& AN
(R=X, 74 57—, BVEADKIE, KU, JEiE
F£) X one-hot X7 ML TREL T3,

2.2 PBEHERZE

BT R EHEE T 250%, EROB DN 5D
FFEDIEDPICIFEL RV D DD, BES 3Hf7E Y L
T, 7F R NORANE D %2 THT 25N LD
PREET 5. HIZIE, MRS B1IETFAXMASIOD
Bz, TRETIKANINEREEREL TRICA
NENZWEROEMERME THILTWS. £/, H
o [911F, EEBANINZHEICE VT, KIZ
SN2 HEZTHILTWS. 7, Wenyan 5
[10]1 4%, V7 & A LBEREERT 572912, KA
VEEPHARFER L ICA LN D EFFEIREZICKS S
FEICN LT, ZomEE e THlEZ L TWn5.

3 BREXREZZELIITHA

AWFETIE, TERFIE 3] L RCHEREL L, 1
A OSCEIFD | XHEIFTOANEINE Z & R IEE
T3, BEFERIL, HHOROPOBZTi+1 %H
DX by BDASTEND Z 212, b AT E NI HE
MOBRIFE RL(SG),i) (SG) & b; BT 20 %*
HEE T 2 E[AIRFIS, b; & by OREITHATT 2 025D
PHET 2. F—0DEFACEATEANE L BEX
EMELFITTH1C&D, BEXEEZEELE
SUTHIEDEBDIARTE 5.

BERFEOMELZN 1 1RT. M1 I3#EOCHE
FO—E T SHIFINGEDRNE T ET/HE V2L

— 2062 —

ERED/ZEPMLWTT ... OFRDOXHE by (755
MANEINI= =, Hi b, TEED | DERIIEIT
IS BHER L BRIFCE RL(S(), i) DHERI %
HWET 2T TH Y. BEFETE, BEXEHK
E v ATH A HIE % BERT Z W [R—DEFILT
f795. BERT ANDANIX, b; & DHEIOERFEXEME
FERIZBWT, b, DET 35X S>i) DHEXHETD 5
CHESINEXE»S, b TTOH TV —FF|E
35, K1 T, b, DEREXENOXHTHS L
B I NTFERIICESNWT, by & S() DXFAX
fiv AT, ZOFRE, BERTADANE, 2%
BB Y7V — RK5EIL7 T<CLS> &< #iE D
<SEP>] & 72 5.
BWEXRMEEEHTIE, b OBERICE—-X, 74
T7—, BWEADZNZNIHBIL TV L 0E0%
RKLZ3IRITLDODRZ bk HEL, BERT D<CLS>
RIS LS (K1 Tl vy LEELEZSDR
Linear + Softmax IC AT L, ZOHNEZREFEXED
MRS LTWaY. BT AHEE T, ek
FiE Bl CERINE 1 BEOREREE 11 ZoToN
7 b LTHEL, BERT O<CLS> MG L 7= H
71 (V) EAEE L72d D% Linear + Sigmoid (2 A JJ
T5. ZOHN U200 2UATEHATHERY

LTW3. ZOMERMN0.5 U ETHIUILITEITS.
4 FHHSEER

REFEOENN 2T 2 72012, HAGEHAH
T =X W TSUTIH AL Z1T- 7=,

4.1 HERPE

FERT — 212, FRGER T — X X—=Z [11] ©
HAGEEESAZSREI L7 XA MEMALE. 2
T —RICTERER G, SRR R, ATHESATF
TREENTW3.

EEL, 216#EHEEHVEREREICL - T
1To. $hbb, 1#@BEETAMNT—XEL, &%
DD 15#HEZYE T — 2 LTSITHNEZFET
596 % 16 EHEDIR L. 72721, 16 #HEHD S5
2EEHICOWTIE, BT -2 LTS 2749
AT — X 2 HEDBRE, FRD D 14 FEHICHN LT

2) ARTEXEHHERE AT v 2 TRT.

3) RS [5] EFERIC, BRIFXEOMERD A OIARES (0, 1,
23,4l E] OWTHRICET 20%RKDTWVWAS.

4) AR TIIERITORTEE BT -2 IcBWTHE L
ERABEVWKHEIE LTW3, - RREROBEYE
D one-hot X7 FLZ ASILTWAS.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



AT HEAHIE D FBHE R

I (%)

TEH (%)

F fE

HERTFIE 3]

76.27
(5,489/7,197)

70.00
(5,489/7,841)

73.00

81.88

FEAFSCRI) | (5,893/7,197)

72.06
(5,893/8,178)

76.66

81.78

FRIFEXESR) | (5,886/7,197)

72.45
(5,886/8,124)

76.84

83.69
(6,023/7,197)

73.24
(6,023/8,224)

78.11

A 2 AT o 7=, A, EfET — X OSATHIEIC
M AEER EHAR FEZHV.

TR e UTHERTFE Bl @l ie, U ToF
EEHEL.

BB FE REXRE) | KF CRMEE L TR AH
EZMEANCAT 5 FiE. BRciE, K1 oRECE
HEEES (FRAEERS) & dATHEACHIESS (ERER)
DETNEZNENHEL, BRIEXE#EEL, dUT
FAHIERMNICITS. =L, BITHAET IS
ARG AT LR,

BRFE BREXRE) | BRIFXCEHE & SUTH#HAH
EZMANCATY, SUTHAHIE IR SR IEH %
AU T [@lFE RECRRE) £ D0EWIE, ®
T AHEE T NMCEWT, [ERFIE 3] THEH X
N7z 11 BEOHEM L <CLS> I3t L= e 2
T, BEXE#ET TV CHI SRR % H
#E U723 D% Linear+Sigmoid ICA T L TWA FHTH
5. 728, kil 2 DDfERIFEICZEIT 5 BERT ND
ANIREFELFELTH .

E 7L Pytorch Z FHWTHEEL 2. 287 1a
VX LIESGD AL, RIX—XDEHIXI
=Ny FEE (FEE0.02, Ny FHALR16) IT&
DiTw, TRy 781X 20 ¥ L7z, BERT IZHIL K
23NB LT 2 HATEE A BERT € 7 LY 2 flv
TI774YFa—=V T ToTW5., /2, 5
A — R BEFIISATH AHIE BN B 5 BCELoss
Y RIFNRMHEIICEIT S CELoss D2 AL
7z B, BEFETHWIEEDS B, BHZT
TEENCRE L CTld, #ERTFIL [3] 23 ME 12 X 2 HEE RS
REHAOTWZDIXL, BRFIETIE, BERTIZ
F 2 HEEM R HERFICH YTV 5.

42 HERER

BFECL2BTHAHED#EER, HHRK, F
B% R 1 ICENZIURT. BEFIRIE, TXTOF

5)  https://github.com/cl-tohoku/bert-japanese

— 2063 —

REFEOHDER BERFEEEXRE)OWHN
’é(’)“ﬁékttﬂ)ﬂi E(osméuumru

bbhuEEMECLEST CbLBVWEEMECLE LT
ROEGICAZ L Vwo L TCLI ROMERICA D & vo it
LTCLE

B2 RETFEHSER, MIITE TR HRER

DR
REFEodH: BRI FEREEFERE) D LN (ER) :
t Dl e nfk 5o TV LD TS FotELsLEES>TLWAOTTAH
- ERERFELT WS 0 FEXELEZHTEVS DR

(RIED D Z T TITRD L
SN

B3 (5T GRECRRE) HIEM, BERFESTIER
D

PRYZONZTTZZIHTWILBLET

K2 BEXENEMLILGE L PEMRDOBE DO EBER
B (%) A (%) F {H
IEf#  |85.37(4,143/4,853) | 76.76(4,143/5,397) | 80.84
IEfR | 80.20(1,880/2,344) | 66.50(1,880/2,827) | 72.71
&iF [83.69(6,023/7,197) | 73.24(6,023/8,224) | 78.11

MR BN TREEZZER L TED, BEFED
B R L 7.

R FE GRIEXERER gL T, [@5lFiE
GREXES) B FHEICBVWTER>TWE3H0D0D,
ZDEFODI NP THoT. ZRUTH LT, BEFE
BRIEIZ B 572, BRIEXRZZERS 2B, 5]
WHEE L-BREXEBRE BT 2 0TldR
{, FFFCHEET 2 Z BN TH S Z L BERT
x5,

5 EER

51 BREXREZEELBVFELOLE

ARETL, REXROHEMREERB TSI
XBWEERERT L. REFIEPEMRL, EHIFE
ERIF R DALMY 72 o 72612 K 2 12RT. 12
RFEOYUTMEIIIER T — & B2 —H L T
%03, {ERIFiE REXER Tk TAZ 2 Wvwo iz
DETRDICEITEINTVS. TAZW0wo7z) D
EIDI AT SN BICHEE S N7 RIEX R OMERTY
MOMFHEIZN 1 TH D, EEOEREXEL —HL
TWiz, ZOREE, YEEMEFAL TV RIEETF
ETIE, XS5V LTROEZZIEEEETE, R
DREATEMZZZLICHILEZDDEEZS X
ns.

iz, ERIFEE GREXERE IEM L, ##EFE
MR E 72 - 72602 K 3 11T, IEfROSATHE
LHART, #EFEOHNITIE, THTWwS 2] OE
BRICEDRBATH IO TV, THTWwWE 2] @

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



®3 REXRMEEDEFHER (P WER, R HHR, F:FHE)

BRIFXE | 0 XHi BFXE 1 X BIFXE  2~3 XHi BREE (4 XHE
R(%) P(%) F | R(%) P(%) | F | R(%) P(%) | F R(%) P(%) F

R 5D 88.45 87.4387.94  31.76]  27.3329.38]  29.13]  22.93]25.6( 72.08 78.75(75.27
Fik [5] [/(1,516/1,714)(1,516/1,734) (540/1,700)((540/1,976) (960/3,296)((960/4,186) (10,089/13,997)((10,089/12,811)|

[EFIEREA 86.58 91.2188.84  37.76  23.0528.63]  28.55  20.9924.19 66.57 78.8972.21
(1,484/1,714)/(1,484/1,627), (642/1,700)((642/2,785) (941/3,296)((941/4,484) (9,318/13,997)| (9,318/11,811)

PREFE 85.01 92.1088.41 32.000 29.7430.83] 28.88]  23.13]25.69 74.43 79.04176.67
(1,457/1,714)/(1,457/1,582), (544/1,700)/(544/1,829) (952/3,296)/(952/4,116) (10,418/13,997)((10,418/13,180)|

XHEIMAT ENIBHEE SN LB XROMER  ®a Ak s oM (000 S, 1: 1 ¢,

DA DOHIFHEIZH 5 TH o 1=, EEOBREXEIR 2~3 1 2~3 SCHfi, 4~ 14 ZHIMLE)

1 ThHD, KEISNTWE. 2OEER, HETE ; fﬁgg =
m,iﬁiﬁﬁ<%<tméﬁﬁ%%%jézzm AE CFEH) [[84.51130.60]26.90] 64.68
7Y, CONMBTEBEICSITT 2 Ilholzb®E NE () [[79.82 [31.48 | 27.37 | 48.57
AbLN5. A (B5) | 88.46|38.84(27.29|77.87
R 21%, BEFXCROMERR (MR OMIHE REFE |88.08]39.38/27.92[79.69

427 7 ARF LIS D) BIERLTOERERPIE 3484 O FRATRLTWS. HEFHE
FoTHEAIL, FAACET2RRFROBE 13 mfr wBHE L ORIEEIC X 5T, W7

52 MrE AN SEZ
22 s 25

6%, FEZEMILLARTDS. BIFX  J o e BIELTwih, BiEEfE
REZIELCHETETVWREEIE, Z3TRVES B0 EES FRET 22 b o7
EHART, WIThoFHiifsfEicBV»TH Kigic - N
o TW3 2 F A, 53 ARICK BZREFEXRMEE DL

PLEE, BAFSCRAGEOREDE SAUTIATRA - hmicig, HEFEL AMIC X 3 BIECRHEE
FIEDREN ES 2 L 2mRLTE D, SUTH (5] v 2l s 5. Wk & OIS [5] TI&, 4HiD%E
AEBWTHRELREERT S Z L OBMEEHE g xorps 100 CEMHL, %5208 Hins

TE5. ANENZ T 2128 AND NBIDPERTEXERHET 3
52 BEYEMTOERESR WEBREEBREITo TV, ZD 100 IR L THRE

Tk LA R 2 DTS 5.
AHTE, dMORBERICESNT, BRFE g, BETFHRLAMIC X 3HED FHER

I &K BRAF X EMEE DR E Z 5§ 5. FEf T, T FRTDZ S 2B WTEREFES AR (OF
MY S OBIIL[5) & BRI, AFXROMHETND ) % pElorz. AM (B#E) O FHr olETE,
HIRHE CMNBUSE 1 2 uEAA) & To, 1, 2~3, 0SZEID 7 5 2 ThEDIC FHEl>7-DATHhD 7 S5

ALy D477 238U, &7 7 AOBBE, Bz bkEo7. BLEE, BREFES, AR AR
A%, FEzHEs 2. B, # L ORAREL B, BEECEREECTE 2
ke LT, 4 BOMBITFRCMAT, MM  argemepmlcwns.

LOFESI ZHARE L. 1220, MRS OFE (5]

T LT L E R, ke LTk, 6 BPDIC

TWVWB DML, ERFIRTIE, 1#HI & ICHE AT, BWEHTFF R L ENRIC, BEYXESE
BATV, FRAPSCRAT O XML SNISEESR g U 2 BRI SUTHRA TR AR R L. RIROFE
ELTH-oTWa 7, MERERRZ>TWS. mOREFHL, EORTFESENTEID & EE
HRERC LB RELRIEEOEEE, BIK, F o g, FICBWTEE->THED, 20H%
EZR3ICENCIRT. TNEOFRISI L, 3 Wrmllre. i, BRYRLIHEACEVTHE
RPERZHKT 2L TXRTDI 7 AD FHEIZBWT GYEREZET2 2 O RHERL -,
EEISTOE S eAD 5. KMATFELRRT Sz, shre GO X D RIREA TR
BEHBT 22, 0 XXHPANDINTDI ZRCE Snvchpatl, X ok 2MEREERD 720,

WT EEl-THED, HicaXH EDZ S RICES

— 2064 — This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



EE AT, —IF, REmEE BRI T
(C)No. 19K12127 I K b Efi L 7=.

SE Xk

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

[11]

RIS T, B, R, BAEA, EH—8, H
W75 —, PHERE. R ER A A RS R
T LDEH AR T ST B - (D-BATHIRICIE
HZ2HTT ba—< A VRT xz— ARG,
Vol. 10, No. 4, pp. 435-444, 2008.

T E S, KRB, AR, A0 0 Tk
D7D DFEHT F A PAOLATHA. BT IEHEE
2EREISCRE, Vol. J92-D, No. 9, pp. 1621-1631, 2009.
REFACE, A R, AR, GO Y 7L X A A
FRAEWRD 720 DBERILBATHA. R AR L
%, Vol. 133-C, No. 2, pp. 418-426, 2013.

Jacob Devlin, Ming-Wei Chang, Kenton Lee, and Kristina
Toutanova. BERT: Pre-training of deep bidirectional trans-
formers for language understanding. In Proceedings
of the 2018 Annual Conference of the North American
Chapter of the Association for Computational Linguis-
tics, pp. 4171-4186, 2018.

TAAN ORI, RSP AL, A SRS, T Y 72 5 AR AL PE oD
72 DIEE ST T 2 57 R DHEE. THHRLEL
R 82 [Al 2 [E K & F AR SCEE, Vol. 2020, No. 1, pp.
447448, 2020.

Tomas Mikolov, Martin Karafidt, Lukas Burget, Jan Cer-
nocky, and Sanjeev Khudanpur. Recurrent neural network
based language model. In Proceedings of the 11th An-
nual Conference of the International Speech Commu-
nication Association, Vol. 2, pp. 1045-1048, 2010.
Martin Sundermeyer, Ralf Schliiter, and Hermann Ney.
LSTM neural networks for language modeling. In Pro-
ceedings of the 13th Annual Conference of the Inter-
national Speech Communication Association, pp. 194—
197, 2012.

ANERBASE, AR, SR . BIIRGEERB 2 A L
Xz & o 2 7= TS [EHRALEEE 25 SRS,
Vol. 44, No. 11, pp. 2538-2546, 2003.

TEARRFIER, PR, AJIE A 2k < CEO TR 1EHR
QL2 2R SRR, Vol. 2019-NL-241, No. 27, pp. 1-4,
2019.

Wenyan Li, Alvin Grissom II, and Jordan Boyd-Graber.
An attentive recurrent model for incremental prediction of
sentence-final verbs. In Proceedings of the 2020 Confer-
ence on Empirical Methods in Natural Language Pro-
cessing: Findings, pp. 126-136, 2020.

Shigeki Matsubara, Akira Takagi, Nobuo Kawaguchi, and
Yasuyoshi Inagaki. Bilingual spoken monologue corpus
for simultaneous machine interpretation research. In Pro-
ceedings of the 3rd International Conference on Lan-
guage Resources and Evaluation, pp. 153-159, 2002.

— 2065 —

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



