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

BRESEZMAL: BERT ICED K BHEY

Gk et SRR A R Dk ER
[ SRS P2
{cguc0095@mails4, cgucl@70@maild, aktamura@mail, tsukato@mail}.doshisha.ac.jp
1 R

Bz 1.1 B

AT, HFOBREME Z MM L7 BERT i< (B Al
EOKHATPEFEZRET 5. [EKED BERT N— (Et?% B)
A DHERIFEFETIE, @, SCHRA o2 % 1.2 ZROEH
B35, ¥/, XFXBI 28 XOMNEBEDTITERE e
LW, —7, Wikipedia X7 ¥ OXHETIE, XX 2 H D DR
BisH T o, EREEFRBLICK - THE 2.1 B
HXATWS., Z I TARMAETE, BREHRMDOF L 211 7 = — XYL 7 = —X
D oM RORE UIEHREZR L -EHiHY (B C)
THRZHRRT 5. livedoor =2 —2 3 —82 % fl B1 Wikipedia D] (H7E)

T2 XCEDFER A 7 TR U 724558, €Kk D BERT ¥
e LT, MEtcEERMRERE FEo~ s n
SEXD340.77(%)) T HESR L 7=,

1 IEC®HIC

WA, NLP O ClX, K o — 2o HiEE
RXBEDTF A DN EERE Z FHiC
FETHHEUMFEFEDREARBEIhTWS., R
12, BERT ZRX—2 ¥ LHE¥E FIEEZER T3
YT, BEARNLP ZRAZI2BWTHREEENE
HEhTns,

PER D BERT N— A DHHEE TlE, @E, CH
N Th=2rOFED 2R, CHOBEHEKRS
X% ZEL-HERPYDDMBH 2 EM¥EE T
% [1,3,4,8]. —7, Wikipedia XE%EIHIC, FHA]
HETHEDON S XEOHICIE, XHBREHEMNTEL
Do, FERENPEELICE > TEEHINTWEX
FENZ . Wikipedia DFLH TR EE ) OBE 2 X
LSRT. K1 oXETIE, CHEONED 11 HE)
2 MNI1ER Vo AHLTEHEINATED, &
NE TERE A R TE%E B O XS BEEHENMD
FrEhTitldEh TV, Lo L, KD BERT
N—ZDERFE T D X 5 LB EADOEHRP
R UEmEIEHTERWV.

Z TR TIE, BEHREMOFEED 2Ok
DRUARHLUEREER T 5, XEOBEMEICH

— 1734 —

D<K BERT IZ X 2 HHiFE FEZRET 5. BN
121%, BERT "D AN ZEEHAICTL, 2 DD
DT 20 HIET 2 HAFEEZITO LT, &
BWHMNOFEEED oD Z KM L 720 e R
BT 5. £z, BEBRHLICET 202 HE
TEHRHEAEEEITO 2T, BEREORB L ® Kt
L= BERR 2285 5. BRI L ok E ko
B D HH LADFTEHIEE, Sentence-BERT[5] D
Classification Objective Function % FJ\»"C 77 8 [ & %
fRd 2 TEHET 3.

livedoor = 2 — 22— X2 2 HWEXESHEXR
A7 TIREOEFFE FEZ M LR, 6K
@D BERT Z WG E LD S FIED~ 7 v FEghn
0.77(%) & < 72D, MEtNICEH B REdE & R

L.
2 WRFE
2.1 BERT

BERT[1] & Transformer Encoder[6] IZED  EF L
THDH, BABRNLP RRIZIZT 74 ¥V Fa—=V
JARE TN T RERBZEHE T 2 720 O FHH|
H¥ERETNTHS. KEDTRAVBLTXFRA M5
HAPEE SN MEBE VT, HNDXZZIZ

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



softmax
classifier
[
(W, v, lu-v])
u '

i i
pooling pooling
i i
BERT BERT
i i
XA XB

Bd2 Sentence-BERT (Classification Objective Function) <€ 7
L DREEX

T7 A Fa—=r 7352128, FERRE D
FEREPHN X 27 OZENT — 2BV ETHoThE
FEZENST 2 Z EDARETH 5.

HAFETIE, FRVRLTFRA T =Xz A0
T, Next Sentence Prediction (NSP) & Masked Language
Model (MLM) O 2 DD #Hfli7s L¥EE 2175, NSP
TiE, FAIRIC220XZ AL, AhEdhi2X
DPEBT 20 B0 EMELMEL 28T, XD
iR e Z R L iR BE 21§ 5. MLM T3,
AN =D V% F VRN ATZL, TATHID
F—=2 Vv ERMETHMELMREL LT, XREERE
L7 BEBEYET 5. 200 DHETHE T,
AJTDFETEIZ [CLS] b — 7 ¥, B X DHRIZIZ [SEP)
=2 ®Ef[EL, [MASK] b—2 Y ZHWT< R
7 U= ANZRNZ2MAST 2 (] : [CLS] the man went
to [MASK] store [SEP] he bought a gallon [MASK] milk
[SEP]). NSP TiX [CLS] b —72 > O HEHRICES
Z2{HTHEEITS.

Z DHEAFTFHTIX, Wikipedia =2 BookCorpus [9] D
XHERFET -2 LTHWTWS., ZhboxXH
X, Ak, BREHRMNTEeDoN, FERENRTL
WKEoTEHEINTWS., LiL, EROERIYY
T, RELUEREBCAHALTES S, 4k, X
X DREVHNA (BIERY) OFLEHRDRND
BPRZDZEDNEETH .

— 1735 —

2.2 Sentence-BERT

Sentence-BERT [5] IX H /%7 % & BERT % Siamese
Network THWT 7 74 VY F2—=V 7 F 35 LT,
XDOHDAALRIZERT 2FETH 5. FHii+
B A BERT £ 7 /LD H N D 79 BRI %2 HY
h H3 728 @ pooling J& % 1 X 7= € 7 /L % Siamese
Network NOHEHFETF VL LTHES . LT TIE
pooling JEDEE ¥ LT, CLS, MEAN, MAX O 3 f&#
FARRINTWVS. CLS X [CLS] h—2 > D5k
£, MEAN 32— 27 VOO WERDFEEH RS
FL, MAX 32 b — 2 v O EERICH L T&E
BEDORKD S D% H 5 max-over-time {HH %17 -
TR PV EXDTHEBRE T 5. T D Siamese
Network € 7 /L% X OFMHICHE D 22 E T 5.
T 2FE 7T -2 12T, 7HME, [HFEHE
/8, Triplet Loss TH¥¥ 3 52 HEMERSI ATV 5.

BB DIRRTFILTIE, Classification Objective Func-
tion % FH W\ 7z 73 FHIM #E T %% 3 % Sentence-BERT
ZMHT 5. ETVOMEEZK2ITRY. 2D
Sentence-BERT (%, 2 X A, B % BERT IZfERIIC AN
L, pooling ETHEXDITERHZID S, 2D
%, RKOE2ODFTWMER BRI L DZE DN
B PLZREEL, A LR MLICHED X
softmax classifier T 2 DD A I X 3EHET 2 D0 D
2 fESEETTS ).

so ftmax(W;(a, v, |u—v|)) (D

IZTulvix, Zhzh, XAt BODOTHEHRT
HY, W, I ZFBINLZEATHNTH 3.

23 ZOMOFAMFEFE

BERT O k4 & 7 /L & L T, XLNet [8] *®
RoBERTa [4], ALBERT [3] 72 ¥ ® % & @ H i %
BETFUPREIN TV, XLNet D HF2EE T
1%, NSP # 1k L, [MASK] b — 27 Y iZ AL 3
W bh—=27 o FTHIERFZ AN Z % permutation
language modeling % %## LT\ %. RoBERTa D i
B TH NSPAPEIEINT WS, F72, ALBERT ®
Hi T, NSPORbDIic, XEDIEFZ T
3 % sentence-order prediction 17> T\ 5.

INBHDREREFTNMIIBVTD, BEHENMTOME
BrEEFEE I TES T, £, RHUEHRIIER
INTWVWRW,

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



softmax
classifier

softmax
classifier

softmax
classifier

(W v, |u-v]) (v, [v-n]) || (n,m, [n-m[)

T T r r

pooling pooling pooling pooling

i i i I

BERT BERT BERT BERT

f f ! f

BHELA ESEA E%B RHLB

B3 BEMEZANMLETEEE TV OMEN

3 EEWEZHALILEFE

AEITIILE OB ENEZ R L7z BERT I X 3
HAPEE FEERET 2. FREECTHVWALED
2%, XWBEEHRMNTErD LN, FERENIA
HLICK > TEHINATWS., ZITREFIET
3, BEBEMNOFEL ED eohnh R LUER
ML 72 R BT E T 5. BRI,
BERT "D AN % BVEHALIC L, 2 DD B E i
TEDEDPEWET 2EHE L, BENPRE LI
FiIE 3 2 0G0 #HET 2EHEEZITS.

REFHEOMEZR 3RS, ETFAMEIX 2.2
Hfi-CEEAA L 7z Classification Objective Function % i\
7z Sentence-BERT Z F|H 3 5. X 3 D2 T®D BERT
DEAIHEEINTED, pooling &k MEAN % H
W3, ZLT, BERLToEEHIE M CBED R
L\ D& E 1 Classification Objective Function %
FWT 2 EZHEME Y UTiRL .

By A o E X, X3 O YD softmax
classifier T{T5. 2 DDE¥% A ¥ BIZH LT, BERT
¢ pooling [ CTHEEREDITHRHAZMET 2. 20
%, X ZHVT, BE A DRICEE B BB
PEPD 2MEDFEEITS. R () KBF 2 uk vid,
zhzh, migEE (B A) BB (B9%B)
DIERR 722, ZOHEFEE T, ARkoxE
WTHERET % 2 DDOBREDHRITEIEE, 50%DHER
T, BRLIEP SR HUREICE X
R TeT — 2B T2 T 5.

BT ookt % 2.1 HiC#HiBH L 72 BERT O
NSP Tl 7z { Sentence-BERT OMETHE L /-

— 1736 —

HE, SB%E%ZE5)C BERT DA ICT 52T,
[CLS] b — 72 VR EIER T OEHBEFRER T Z b
NTIERL, BEREOTHERN LTHATFET 5
JeDTH 5.

BiaoHAE L~NofBEHIEZ K3 DELED
softmax classifier T1T5. 2 ODEE A, B 220D
R L A, BIZHLT, BERT ¥ pooling J& T/l
Wrefitd 3. 20k, X)) Z2HVT, BEAD
AU AWK, BEBAAHL BIZHETS 208G
RENFN2MHEZETE. XM WCBT3ukvid,
zhzrh, RHEL A Z/7-1EB, BBEAZ2IEBOD
THEHE RS, ZOHEAFETIE, AROXEN
WHEETZRHELEEEO LT, RHL %,
50%DHERT, Bz XHEICHLRLZZAHLICE
MR e T —REFH TR T 5.

Z 2T, Wikipedia XEDORHE LIZFTHID SN
TELT, XEERENTREOAFI RN TSNS Z
LICEFEREIALV. RO R U 3 Al HEE
NH5Ih, IREFETIE, THIZIAEBNELE
%20 7 A7ETIERL, BEPAHLICEST 20%
D277 A TRE UEREID AL,

4 EER

PER D BERT € 7L L RRZRFHEIC K D HHi¥H
SN/ BERT £E7 V7%, ZHRZFN, livedoor = 2 —
2a—RAVERWEXERERZ AT I 74 ¥
Fa—=VIL, TONEEEREZIERT 2L
W&, BEOENFEFEOEMMEZHEET 5.

4.1 RERFETE
FaPY AEBTIX, REMOEGHE L R%

DRI UAOFEHIEDW /7 28 A LR RO HH]
FEETMTMAT, B oshtHE o A8 A
LHRIEEET L, BRED R LADFEHIED
BB A LR EE TV, [ERD BERT E7 /L
ZHATFEEET VL LTHWSE OMEEZ # il
T5.

€k @ BERT € 7 L&, LK BERT O bert-
base-japanese-whole-word-masking® % f§i /i L 7z. %
D DORBFEDEHIEE €T, [ERD BERT
EFAZYHAMEE LT, Wikipedia @ jawiki-latest-
pages-articles.xml.bz2¥ % Fl T 3 HiTIRE L 72 71k
THE L R L~NOfEHETHWS R L

1)  https://www.rondhuit.com/download.html#ldcc
2)  https://huggingface.co/cl-tohoku
3)  https://dumps.wikimedia.org/jawiki/latest/

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



®1 livedoor =2 — X 32— %2
77 A Gigho 4 b) | OBl Gasigo

MOVIE ENTER 870
KEF ¥ V1L 864
MLGES 870
livedoor HOMME 511
IR Y TR 870
Peachy 842
ITZA4 71y 7 870
Sports Watch 900
vy =a2—X 770
At 7,367

X, BEPE T 2R EMORELEZH WS #ilx
W, KM1IZBWTE, BREACEREBORB LI
M), BB C o R LI T#fifid h 228 » L.
sentence-transformers® O 7 4 75 1) % B\ T F3 L,
BERT "D AKANEIXS512 2 L. Z0ftid 5
X — &%, Sentence-BERT[5] D EERFZE 2y, —
Ry 78k 1, FEEE 25 2 L, wELFEICE
Adam [2] ZFHWT, H#E 7T — XD 10%2x0F LT
warm-up %17 - 7.

FPAFa—=vd AKREBROIFHAIE, livedoor
Za—AbLEIN =2 —Ra -2 H»
7% I ANERETITS. 2OT7—&ty M&
7,367 tEDFLE TR I N T WS, [ERMZE [10] 12
i, BELFEOWNETTHILHEI A+ 2T AL
T3, 772ABIIIOTHS. R1IXKT 7 ADLH
BERT. £, KicHIX URL, Hf, &4 b,
AR THE I TWED, RIFFETIEX, X4 bk
ALEREE LT IR YDNL Y I ARSET 5.

XESEET VX, FHi¥E L7 BERT O
Iz, [CLS] b — 27 > D EERIICH D & softmax
classifier TZ 7 A 2RO IHEEMA/T2EFT LT
b TOXEREETINE, 277 AXESHE
RRAVTI 7 A v Fa—=v T3 B, #E
FHEOHEREEE T MIZBWTIE, Sentence-BERT
DWMERD 55, Hil¥H L7 BERT #i70 % ff
5. simple-transformers” D 4 75V % F\T 9%k
L7z, RARANTEXWE256 2L, =Ry 78, %8
RNy FHAL L, FhEh, 100, 25, 322 L
7z, ZOMD T X =KX, simple-transformers 7 A
T2V DT 7 F ) DEE W,

4)  https://github.com/UKPLab/sentence-transformers
5) https://github.com/ThilinaRajapakse/simpletransformers

— 1737 —

K2 EBHER
EFNL | F i [9%]
HER D BERT 93.04
REFE GEFHED A) 93.20
REFE (FEHEDA) 93.60
REFIE GECHIE+HATEHE) | 93.81

4.2 HERER

AL 5 BB A MREE TIT o 72, RRAMGEETIE,
Lfold 27 AT —=&E L, DD 4fold DK, 80%
BT =2, 20%EET—& ¥ Lk, FHiitERE
WK FEDO~ 7 v % vk,

R2IWCEBBRERT. £2 LD, KD BERT
ETLECHBLT, 22D 3 OD0HEFFEEET L
W, WIS EOWAEMERERZERTE 5 Z L 2R
T&k. %72, 3D0RRBDETNLVOHT, Kk
T oEfHE e R LAOFTEHIEDM G 2EA L
7B TAD RS MWIEREZEMR Uz, ek T &
LR RETFIL LR D BERT EF L% W=
EONENEHEOEZ LN L THEBRERZITo -
R OBEBKEIGTER T 2. ZDIehb,
Bvg Rl ot R Ui Z & L TR
PHAPE T2, XEAFEXR I TENTD
32 DERTE . £z, BEOEBEDER
R LEROZNEZNZERT L2 LD D, WHZHE
BLEAPERPRNWZ S, BERLOZE F
h e AHUIEROWM G D, XEORHERD 3 HED
HERFTRINLDICKR S Z L BERNICHEZRTE -

5 H&HDHIC

AIFFETIE, HAFEFICHWE XEIIRETE L
HHNTED, EREZAELICK s TEHEINAT
WA ZEIWEHL, Zhds 200FEEFHAHLZ
BERT IZH D HEIFEHFELZRE L . REFIE
T, BERT ICEGEHNITASIL, 2 DDEE D
HE e BEDO R LAOEHIEIC X 2 HiiFE %
1522 T, BEERE 7% A b O7RRHEOER
FECHLY ANz, IRBOEFIFEEFIEE, livedoor
=2 —RA—=RNAEHWE K R 7 TEHE L
7o AER, #ERD BERT & R LT, MatAICEREI
BEWEREN R TE 2 Z L RHER L /-,

L1, NLP DR Y F~<— 7 FHfi T3 % GLEU [7]
RY, XEGEXRAZDNT, REOEHFEET
NOBFMHEZMERL 720,

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



;Jﬂ

¥

KR —IE 5 v 2axe2kRettr ot
FIFZRICEDIEONTZbDTH . AL HIEL

TLEE o7,

b o v 2 a 2E AR SO FHERM

BIL, KRIIFHEREK, EHTBK, KHRGAHKRIEH
HLETES. £/, AR EDZICH-DEE
BMEE LT E o7, BIRKED EREE,
MR 2 Sk, FOLATERICE# 2R L BT 3.

BE

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

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 2019 Conference of the North American Chap-
ter of the Association for Computational Linguistics:
Human Language Technologies, Volume 1 (Long and
Short Papers), pp. 4171-4186, Minneapolis, Minnesota,
June 2019. Association for Computational Linguistics.
Diederik P Kingma and Jimmy Ba. Adam: A method for
stochastic optimization. arXiv preprint arXiv:1412.6980,
2014.

Zhenzhong Lan, Mingda Chen, Sebastian Goodman,
Kevin Gimpel, Piyush Sharma, and Radu Soricut. Al-
bert: A lite bert for self-supervised learning of language
representations. arXiv preprint arXiv:1909.11942, 2019.
Yinhan Liu, Myle Ott, Naman Goyal, Jingfei Du, Man-
dar Joshi, Danqi Chen, Omer Levy, Mike Lewis, Luke
Zettlemoyer, and Veselin Stoyanov. Roberta: A ro-
bustly optimized bert pretraining approach. arXiv preprint
arXiv:1907.11692, 2019.

Nils Reimers and Iryna Gurevych. Sentence-BERT: Sen-
tence embeddings using Siamese BERT-networks. In Pro-
ceedings of the 2019 Conference on Empirical Meth-
ods in Natural Language Processing and the 9th In-
ternational Joint Conference on Natural Language Pro-
cessing (EMNLP-IJCNLP), pp. 3982-3992, Hong Kong,
China, November 2019. Association for Computational
Linguistics.

Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob
Uszkoreit, Llion Jones, Aidan N Gomez, L. ukasz Kaiser,
and Illia Polosukhin. Attention is all you need. In Ad-
vances in Neural Information Processing Systems 30,
pp- 5998-6008. 2017.

Alex Wang, Amanpreet Singh, Julian Michael, Felix Hill,
Omer Levy, and Samuel Bowman. Glue: A multi-task
benchmark and analysis platform for natural language un-
derstanding. In Proceedings of the 2018 EMNLP Work-
shop BlackboxNLP: Analyzing and Interpreting Neural
Networks for NLP, pp. 353-355, 2018.

Zhilin Yang, Zihang Dai, Yiming Yang, Jaime Carbonell,
Russ R Salakhutdinov, and Quoc V Le. Xlnet: General-
ized autoregressive pretraining for language understand-
ing. Advances in neural information processing sys-
tems, Vol. 32, , 2019.

(9]

[10]

— 1738 —

Yukun Zhu, Ryan Kiros, Rich Zemel, Ruslan Salakhut-
dinov, Raquel Urtasun, Antonio Torralba, and Sanja Fi-
dler. Aligning books and movies: Towards story-like vi-
sual explanations by watching movies and reading books.
In Proceedings of the IEEE international conference on
computer vision, pp. 19-27, 2015.

5 FHF RS, BT 2. Bert Z W XE DL R 7\
D mix-up FIEDEH. £ 27 B 5 FF UM ERZFERK
22, pp. 599-602, 2021.

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



