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' BARESRBUEICE THORBFEOERE (1) E

BSN77%vF

20179 LAAT (1) : RNN (BRE=1—35L%y kT—%)

RNN : Recurrent Neural Network
> NNEATEEANT—F (LI TIEFOKFEFREZLE LG
»RNNTIZBEDANZFAT S5 &L TIRELIKFEARZOLET S
>RUORINT—F (I3 L TIXEDELFL

(£ THMIZEERT D (REEEE) | OBERT—FDEMIZONIT—F DEHHHE/I
- WEHK/BEEEZECLPTD

> BRETDE-OHERENIND (HUHLEAT)

nn

All Rights Reserved Copyright © BSN INET Co., Ltd.



' BARSRBUEICHE TORBFEOERE (1.5 E

BSN77%4F

20174 LART (1.5) : LSTM (& - mmet®)
LSTM : Long Short-Term Memory

> RNNIZEHIZ— b E%FIB N )
BHREZIEERL, EEGREOH#ZRIRET S
RNND B EeH &/ BB iR F B RE 7= KiE | 8208 =
(RNNE Y [E) RURFITF—2IZHH MM
>»RXICHLHERAOIKFREFZRZRYIADHILY
H(Z, ERXAXSIEBICONEENEMRIZA Y AOT L
BHICTDHITONBIRATEELEL D

> BREFTD-OEFEINH S (i 5 NIEEFA])

Long Short-Term Memory; Sepp Hochreiter, Jiirgen Schmidhuber; Neural Comput 1997; 9 (8): 1735-1780. doi: https://doi.org/lO.l162/neco.1997.9.8.171

All Rights Reserved Copyright © BSN INET Co., Ltd.



' BASHBLEICETLORBFEDER (2) E

BSN77%4F

20178 LR (2) : Attention Mechanism CGrEis)
Attention Mechanism

> ANXEOEHEBEOABREANCEAZHEL., TNICEDESBET—ShoRIEL
FEHEEOARBRREAN oEROSTRARBEEZH S

Neural machine translation by jointly learning to align and translate. / Bahdanau, Dzmitry; Cho, Kyung Hyun; Bengio, Yoshua.2015. Paper presented at 3rd International Conference on Learning Representations, ICLR 2015, San Diego, United States.
arxiv : https://arxiv.org/abs/1409.0473 All Rights Reserved Copyright © BSN INET Co., Ltd.



https://nyuscholars.nyu.edu/en/publications/neural-machine-translation-by-jointly-learning-to-align-and-trans-2
https://arxiv.org/abs/1409.0473
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2017 LLE] (2)

Attention Mechanism

: Attention Mechanism (GEE#4g)

> ANXEQEEEODBRBENGEAZHEL., ThIZEDEBET 4N HEREIEL
EFEEEOIBRENCEREDTHRREZH A

V ANXEHROZEEFELLEN ORI SN-EHEOREEEZRH
V ANXEBERDEDHEFITTET HREMRAMMIT

Neural machine translation by jointly learning to align and translate. / Bahdanau, Dzmitry; Cho, Kyung Hyun; Bengio, Yoshua.2015. Paper presented at 3rd International Conference on Learning Representations, ICLR 2015, San Diego, United States.
arxiv : https://arxiv.org/abs/1409.0473 All Rights Reserved Copyright © BSN INET Co., Ltd.


https://nyuscholars.nyu.edu/en/publications/neural-machine-translation-by-jointly-learning-to-align-and-trans-2
https://arxiv.org/abs/1409.0473

Attentionfs| 2!

BSN77%4F

Attention R A 7NDE—rT v 7 Kl - SFFEL E 21—

e if | can give this restauranti@@l will we be just ask our waitress leave because someone with a reservation be
wait for our table my father and father-in-law be still finish up their coffee and we have not yet finish our dessert |
have never be so humiliated do not go to this restaurant their food SEICOIOBIeIa best if you want excellent Italian
in a small intimate restaurant go to dish on the South Side | will not be go back
SC my horrible experience at Medusa today my previous visit be amaze 5/5 however my go to out
of town and | land an appointment with Stephanie | go in with a picture of roughly what | want and come out look

absolutely nothing like it my hair be* blonde not anywhere close to the platinum blonde | request
she will not do any of the pop of colour | want and even after specifically tell her | do not like blunt cut my hair
have lot of straight edge she do not listen to a single thing | want and when | tell her | be unhappy with the colour
she basically tell me | be wrong and | have do it this way no no | do not if | can go from Little Mermaid red to
golden blonde in 1 sitting that leave my hair fine | shall be able go from golden blonde to a shade of platinum
blonde in 1 sitting thanks for ruin my New Year's with 1ﬁiob | have ever have

(a) 1 star reviews  ({EEF{fl7)

o HIEANIGoaIEREIGo0a'SErvice ... what else can you ask for everything that | have ever try here have be great

o first off | hardly remember waiter name because its rare you have an unforgettable experience the day | go | be
celebrate my birthday and let me say | leave feel extra special our waiter be the best ever Carlos and the staff as
well | be with a party of 4 and we order the potato salad shrimp cocktail lobster amongst other thing and boy be
the food great the lobster be the good lobster | have ever eat if you eat a dessert | will recommend the cheese
cake that be also the good | have ever have it be expensive but so worth every penny | will definitely be back
there go again for the second time in a week and it be even good ...... this placek

(b) 5 star reviews (7= #F4if)

Figure 2: Heatmap of Yelp reviews with the two extreme score.

Yelp reviews ; fRITLE 2 —DH% A b https://arxiv.org/pdf/1703.03130.pdf & Y 5| A

All Rights Reserved Copyright © BSN INET Co., Ltd.
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' BARSRBUEICE TORBFEODERE (2)
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2017FELLET (2) : Attention Mechanism (:E#t#)
Attention Mechanism
> ANXNEOZBREONHMRENCEAZITHEL, TIhICEDEBET 40 LEEL
EFEREEODOBERENEEDHBEREZLE D
V ANXERORHEELEENORSISN-HIEOEEEREZHEH
V ANXEROEDHEICTIET HREIAHTT
> RNNDEEE L ENLELBEDRRERE

| Encoder |- Ej{ -ts :E) iggo)uﬁﬁ &
— KERR (B3 ZEOLHESIT!
[RW ] g

2 REATRIRB [ R AR R
| Decoder |- Jz’k%1T = L q:l
(RNNZfE->TLVB1=6)
) AttentionDETEFEISEMH S -HER
Neural machine translation by jointly learning to align and translate. / Bahdanau, Dzmitry; Cho, Kyung Hyun; Bengio, Yoshua.2015. Paper presented at 3rd International Conference

on Learning Representations, ICLR 2015, San Diego, United States.
arxiv : https://arxiv.org/abs/1409.0473
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https://nyuscholars.nyu.edu/en/publications/neural-machine-translation-by-jointly-learning-to-align-and-trans-2
https://arxiv.org/abs/1409.0473

' SR

20174 LLET (3) : CNNZ A= ZRRETEDHIH

CNN : Convolutional neural network

LBIZHITHRBFEDER (3) E

> BHIAHBETIDODAAT—FATO MIE] Z0HE - 25

AEHMMRERLEICKY T1IDDANT—F]1 ELTAATETEAXFINLARLLH-T=
Attention Mechanism & M {3 FH

> BEDIEE LREFEFZR (X)) ZW0HE L D DRIk 5 AL A #E
> XELFELCLES (NOEM) [SHAI L CRHESA M
O(N) & L < [& O(logN)
STEEDHINICE Y RXOEKFEBFRITESH L

AEREERXDRFRERZWITEITEHTY

All Rights Reserved Copyright © BSN INET Co., Ltd. A
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20174 : Transformer D& 15
AttentionDH AL\ F-HZFDETIL
> BIRPEAAAEE (RNN - CNN) ZERAES

BB FFOETESF [Transformer]

I]||||

-
o
| L
BSN77#uF

o AttentionTEEDKEFBRIIMNIETE SN, HEDIEE (LEMR) ZU0EI 55EHG
M2 T=HIZRNN/CNN EHBAEDHE TV

> {iIEEncode & Self-Attention CEEED EFE 2
o WHIEALBHBZ TH Yt ERME L KIEH
- HEEEIXEORSICES L 0(1)

HEDIEE LIKEFEFER (BX) ZHEADOEEMNGFHE=IC!

fiiiEncode : A AXEDNHHREFZANTHRIC, BREEMEBEIZI—EDEEZTRHRE~ANE
Self-Attention : AJIRYT FJL (ANXEDHERIR) MhoBHLEEAE, AIRT FILERLRY ML GEHELE-EA%FEHA

LAttentionZ5tHE T 52 & T, BEDIEFICOVTOREEN ZHIEIL
All Rights Reserved Copyright © BSN INET Co., Ltd.

Attention is All you Need (Vaswani, Advances in Neural Information Proc

essing Systems) arXiv : https://arxiv.org/abs/1706.03762



https://papers.nips.cc/paper/2017/hash/3f5ee243547dee91fbd053c1c4a845aa-Abstract.html
https://arxiv.org/abs/1706.03762

' BARS ENIESEFOEMMES [Transformer] P

BSN77%4F

[l
anh

Transformer@DiRE (1B —E)

I Transformer \

‘ TILFE—HFI | :]

—

GPT

GPT-2

1
' ELECTRA I

—

GPT-3

EREETILAEERICKEIZCHA-OKIBIZERBLE-KTHS !
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*ﬁ E ;g *sl- Output .:
== Probabilities | Lk
BSN77#sF

— sﬂ: XY
Transformer M E T IJILIEER @t@
— A ~ - N -_— r N
EEDRBEEETIVEEMMAEEBNERITEC . £, CAddE Norm
Feed
TDELDEMLGHERZ LTS, Forward
e . N Add & N
TransformerMETILIER L ERDBEYEHTH S, (\
= — Feed Attention
REBZTIXLUBFETHENTSETIL (BERT/T5/mT5) L&D, Forward 7 7 7 N
~—
TR E TIEERY Bhh L, .
f—>| Add & Norm I TR
Multi-Head Multi-Head
Attention Attention
1t At
; s - ~ ~ —_— J L —
BEAHIAITZELMND : .
Positional D ¢ Positional
Attention is All you Need (Vaswani, Advances in Neural Information Processing Systems) Encoding Encoding
arXiv : https://arxiv.org/abs/1706.03762 Input Output
. ) _ Embedding Embedding
FEEEE RO KXHETransformer @ 5 S fi# S ! T T
Inputs Outputs
(shifted right)

Figure 1: The Transformer - model architecture.

https://arxiv.org/abs/1706.03762 & Y 5|

All Rights Reserved Copyright © BSN INET Co., Ltd.


https://papers.nips.cc/paper/2017/hash/3f5ee243547dee91fbd053c1c4a845aa-Abstract.html
https://arxiv.org/abs/1706.03762
https://qiita.com/omiita/items/07e69aef6c156d23c538
https://arxiv.org/abs/1706.03762
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2018%

- : BERT (TransformerlZ & 2 WA M 5 DHFEH/RER)

BERT : Bidirectional Encoder Representations from Transformers

> GoogleM b HERINF-EEBRFELZFAIT I8AEENEETIL

sy 13 AA

> SHRGBASHLEIRVICTEVWTEAROEEAATEH L

HASERES RS  BR, XEANE. BN, BEBELEARSE

KREBENEOHEDH T
v AR fi#
o X E #Bidirectional (MAM) , XEEXKXKMNLFEIT H_ETER

v DEDT—31ty FTHEEULEER

s ESRNILAFESh T GEWLWT—42 1y Ff TEHEAIFE R
v Rk

« ERBFEICLYBKALLEE RV IZIBARE

BERT: Pre-training of Deep Bidirectional Transformers for Language Understanding (Devlin et al., NAACL 2019)
arXiv : https://arxiv.org/abs/1810.04805
All Rights Reserved Copyright © BSN INET Co., Ltd.



https://aclanthology.org/N19-1423
https://arxiv.org/abs/1810.04805

' HWESRIR ; mBFE HEE

BSN77%vF

Transfer Learning (8s=8) &I&

HAOMEFD AR TEE S BB ZRMEED R XTI DFEEANERR S 55T
>ICAEEMNL S, lEFROREENRAD DFE
PELR T EDEEEMNMBELNE TEDERTRE] (BEDET) 2528 IBELHIEHIER

Transfer Learning (Bsi3=8&) DF% .

1. Feature Extraction (4FEuigH)
c BRIREEFETIICHLIFET 208ERIFEML., FRFBELEEEY Yy T#BARAT 5,
s ETILERERERIEZES. SRFEEFETILOEEy TE£EE (BT) L. :iLEMLT
DR DEZIET S,
2. Fine-Tuning (274 > Fa—=2 7 /EA%EE)

c BFIFEEFETIL (R—XETIL) QLGB (HARBITEWE) OEOMZEEEEL., Ff-I1ZEM
SN=DEBRDEBER—RETILOLHEEOEMAZEHLETIET 5, N—XAETILDERDY
BMREZWABRTAHIET, BEDRRIANKYBEERZE-EHENTES,

RE; _[GEBEE) (D74 Fa—=25] OFBICIEESOENH S, RiEZE TII TensorFlow Tutorials DEEEICHET B, l

https://www.tensorflow.org/tutorials/images/transfer_learning

All Rights Reserved Copyright © BSN INET Co., Ltd.



' BAEFLESEr O E# [BERT]
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2018%

- : BERT (TransformerlZ & 2 WA M 5 DHFEH/RER)

BERT : Bidirectional Encoder Representations from Transformers

> GoogleM b HERINF-EEBRFELZFAIT I8AEENEETIL

sy 13 AA

> SHRGBASHLEIRVICTEVWTEAROEEAATEH L

HASERES RS  BR, XEANE. BN, BEBELEARSE

KREBENEOHEDH T
v AR fi#
o X E #Bidirectional (MAM) , XEEXKXKMNLFEIT H_ETER

v DEDT—31ty FTHEEULEER

s ESRNILAFESh T GEWLWT—42 1y Ff TEHEAIFE R
v Rk

« ERBFEICLYBKALLEE RV IZIBARE

BERT: Pre-training of Deep Bidirectional Transformers for Language Understanding (Devlin et al., NAACL 2019)
arXiv : https://arxiv.org/abs/1810.04805
All Rights Reserved Copyright © BSN INET Co., Ltd.



https://aclanthology.org/N19-1423
https://arxiv.org/abs/1810.04805

BAEFLESEr O E# [BERT] H

am=
BSN77oF

BERTONFAMIIFIZTHS—A,
> BRAYIZHG L= header (N H) HEBALENH D

BHASENE2 Ry MaskEl D BEZEHE QX DEFREHE XESTE GFEEIANIL)

FAIFBETIL (R—XETIL)| BertForPreTraining BertForPreTraining BertForPreTraining
ANy & BertForMaskedLM BertForNe.xt. BertFor_S.equ.ence
SentencePrediction Classification
HH Mask®) BEEIR#En{E HER(E BEINLOFEEE

WS DODDERTIZIE LAY AR EINTLNE A,
BREDARG EHANELLEWGEEIEIBATAY T ZEDPHEHY

BertLMHeadModel BertForSequenceClassification
BertForMaskedLM ge::tt:zorl\l'/lulltlf\lglcmi::i:fation
BertForNextSentencePrediction ertroriokent.lass

BertForQuestionAnswering

#WRE; CZThDheader #RILLIE TETILDLETR] TETIDEER L3125, BEZ1—F IRy FIT—UTIEAABICEWEER (THE) . HABICEWE:R TEGEE) EESGEENH S,

All Rights Reserved Copyright © BSN INET Co., Ltd.
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BSN77%vF

20194F : T5 (FXRX FHSFHFER FAZRT B Transformer)
T5 : Text-to-Text Transfer Transformer

> GoogleMNLERINI-EEBFEEFFRHAIT LI EBARESBZNEETIL
> 5E - FlIER - ENLG ED A XD T “Text-to-Text” ~BFERL

V NPT NNTERMAA - TXR MNHATH—
vV ETIVERBRZZEZ T2 R %ML

https://ai.googleblog.com/2020/02/exploring-transfer-learning-with-t5.html & V) 5| FH

AAXDRJHFIFHT T5

Ky
B2 R ARG
Exploring the Limits of Transfer Learning with a Unified Text-to-Text Transformer (Colin Raffel et al., JMLR, 21(140):1-67, 2020.)
arXiv : https://arxiv.org/abs/1910.10683
All Rights Reserved Copyright © BSN INET Co., Ltd.



https://ai.googleblog.com/2020/02/exploring-transfer-learning-with-t5.html
http://jmlr.org/papers/v21/20-074.html
https://arxiv.org/abs/1910.10683

' Multilingual-T5 2t

BSN77%4F

—\

Multilingual-T5 (mT5) : TSDZEERETIL

vV HBPDTSITEEDHA 3 L TLV=
> BRIFBERAT 2ty b (d) NFRIFRBOT—F2DH

v mTSIXBAREZSC101F5E I XTI
> 101EEECHAIFBE SN-TTILHAE
> BRIEBRAT—42ty b (mC4) N101EER I

26BDTHFRA bT—4

mT5: A Massively Multilingual Pre-trained Text-to-Text Transformer (Xue et al., NAACL 2021)
arXiv : https://arxiv.org/abs/2010.11934
All Rights Reserved Copyright © BSN INET Co., Ltd.
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' Hugging Face MR 2

Hugging Face : RKEEDT—2 Y FEFFIFBEEFETILORSET

KEHugging Faceft MR T 2B AREENEIZHELI-A—T Y —Xa23I 21T«
PA—TVY—R; V—R2— FHGitHub £ T
>TransformerM b DIREETILZEE LT, BREZBULEODAIRY 5 & %k

REINTLEEHD o N
P EBEEEFLOT—FTIFv. EHEEETTIL >y
>BEAREENEEEDT—2 Y k
> ...

Hugging Face DM Bt 9 STransformers5 4 75 ICK Y BRIFBFFETILZHHEICFER S

https://huggingface.co/
[GitHub] https://github.com/huggingface d


https://huggingface.co/
https://github.com/huggingface

' EREEEFMTSE TI)LDEHS AL E

BSN77%4F

Hugging Facem 5 BHIFEE BEMTSET /L : google/mt5-small ZFiRAHAL

google® Hugging Face TR L TWATEMISETIL (IAE) A4 ANEL S,
* google/mt5-small (1.12GB)
e google/mt5-base (2.17GB)
 google/mt5-large (4.58GB)
* google/mt5-xI (13.9GB)
s google/mt5-xxI  (48.1GB)

ShIE—FEETT [google/mt5-small] ZHEHAT 5.

FBEIIMmE VYES M, ERIRD Google Colaboratoryfﬁﬁﬁf 3%)GPUO))‘ EFUHA
RETURA LT TIL, google/mt5-small MR LNAOT LNz

https://huggingface.co/google/mt5-small
https://github.com/google-research/multilingual-t5

All Rights Reserved Copyright © BSN INET Co., Ltd. A
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' HESIR HEE

BSN77%vF

Hugging FaceM b DE T ILiRAHIAAIZEET S EEIE

1. MT5ModelZ 5 X & MT5ForConditionalGeneration”7 5 XA M;E LY
« MT5ModelZ S RIZIZFZRIVBEBDAYEANREEFNTE DT . decoderh 5 [Fhidden state/[ENIREEMNH T & L TR
SNd, COELDLTEDhiddenstateZFIRT 54 TS ETILIEIR—RETILELEIEINDS,

* MT5ForConditionalGeneration” 5 X [Z[&. decoderh o & #& B 7T hidden state Z ER1G 9 H#R[E (LM_HEAD) MEFEh.,
NIEF—DFEERT D, BIBOARA—RETILIZARIEREDODAYEANREMESNE=ETILICHYET S,

e TEXERMAA TXFAMIDZ R ~AmMTSZERRFE S 5355 (L. MT5ForConditionalGeneration 5 X Z &
L. BE2RVBEEDODAYFZEEMLEWMEESIE., MT5ModelZ S A ZEFEHT 5,

2. MT5ForConditionalGeneration” 5 X . TFMT5ForConditionalGeneration? 5 X .

FlaxMT5ForConditionalGenerationZ7 5 X ME LD

« REZEEFPythonTEETLHEZITHERTESAMTIV/TL—LT—JIZ&K>THEWNDITE, HRALGEELHY.
2021 THIAEMNZ LD (XPyTorch & TensorFlow® 2D, Hugging FaceTHR— kSN TLVADIZTEE3D,

* MT5ForConditionalGeneration : PyTorch
All Rights Reserved Copyright © BSN INET Co., Ltd. A

e TFMT5ForConditionalGeneration : TensorFlow
* FlaxMT5ForConditionalGeneration : Flax
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BSN77%4F

MT5ForConditionalGeneration Z 1A A TFine-TuningZ= 1T 2

mIT5 mT5
FRIFE X EHIFEER R
R—ZETFIL R—XETIL

MT5Model ANYE (IRRE)

MT5ForConditionalGeneration

N

Z B b ZFHugging Faceh 5

2t 3A A TFine-Tuning
All Rights Reserved Copyright © BSN INET Co., Ltd.
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XL-Sum: Large-Scale Multilingual Abstractive Summarization for 44 Languages
XL-Sum : MEEDOKRREL EEZHRERN
ACL-IJCNLP 202112 TH5#, - AR SN 7=BBC News EEEWNT—42 v b
« AEETEHBRXET 2ty FOAFEH
- FEb RO -OEEIS%D T— 2 DAFER

AREFZ21—REBEARX (text) NHEFIX (summary) ZERT HHREBNFI RV ZEX
Shf=-7—42tvy FTTH,

1. FEH AR D Google Colaboratory T{EHRIRELGPUX E )

2. ETILOINRIZH D B HFE

ZEZEL. AFETITELNX (summary) MHEE (title) ZEBRLET,

F—4+ v k (Hugging Face) :
XL-Sum: Large-Scale Multilingual Abstractive Summarization for 44 Languages (Hasan et al., Findings 2021)  https://huggingface.co/datasets/csebuetnip/xlsum
arXiv : https:/arxiv.org/abs/2106.13822 T—R2+tv bk (GitHub) :
https://github.com/csebuetnip/x-sum All Rights Reserved Copyright © BSN INET Co., Ltd.



https://aclanthology.org/2021.findings-acl.413
https://arxiv.org/abs/2106.13822
https://huggingface.co/datasets/csebuetnlp/xlsum
https://github.com/csebuetnlp/xl-sum

' HE ; MHEERN - H

NXEDEHNIRTIZEWTIE, KALT220OFENDHS.

1. HHBEELY

ANXERHOEELEH D ZZTDEEFME GR¥E) 95 TENXETSHFE
PR BAEHTLICHEELEXEFERSIAIZLL L
SHIEBDOEHGENATRTBRELE>TLES 2 EAZL
EE]

s BN E L THBENEN > SO DERITTZLICHET S
s fET—RIZK D TIFALBE/NA T ADE LT LY

2. MEREEL
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XL-Sum: Large-Scale Multilingual Abstractive Summarization for 44 Languages
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|d '48590588'
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summary FHY SN, 10ADEBNEXI-HEERELL, '
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#H 2

IR T4 FDtextEX : Google ColabDGPUA B H A4 X TH/DIZIFEBF 5.

"text': 'EETFRAEEEOILFEHENEEL-, LEREMNSTA I - T—JFEMH, vy b - N\Dav o EER. <—2 - /\_/\_H|J-F|ZJE|ZJEW$'T'$
R, Yz LI—- /U ME, ﬂ/ﬁ OxJ4 FAE, TREMNDRUR - O3V URISME, 7V RLT - Ly FY LRI TIRBREABRE, TX8— -
D9 TAHER - E€MH. FI=/ - S—TJHIEUBRME. O—)— - AF27— FEEFHEREE TE&EIEX. T)—Y - A/ EHHEMN7BIC 1%#%%5%:&1?:
Lf=C&IZ#ES D, ﬁé—rRIi%@:\naE( FABRETIUBRMEEZ2AETROKR, 2EDRTFTREICLIDIREREETS. RYURHIIBEEHICA ¥
JZADEHREED, A*MEHRIZBENRFESIETTEHRICEEETS, MEHHFLITO10A, N FAFEAS S — TJRIEUBERRHE. d—JRIBMAIXIIZHED
.‘ﬁﬁ&)tﬂUﬁﬁb\%%éiﬁiﬂ’&tﬁ&)’cuf—b\ WTFhIEXICHENARO LN TS, —A., YL O—T—RiENEBIEIZBZEDAICIIEBMNRY Lh -
fz&LT, HEZWMYELE, P—Y—RKIEHEEICEMZRL TV EEORTIIM—. FUILES (Ev) BREMEBEC2EREOREZXEL TV, <HE
BRE> SEECIHEEE. CAOEBANVNEHECE A, BFELcAND. FHEEMESLEEOICHEICZADOEHERREL NS L—L
#EMLz, E5I2. 13BIZTOLNIRYDEERETIIREEIA,. 1sSBO2EBNDERETHEREINZADZFEEZELITAEROEBEIZEDLENELS
IL—ILEEMShi=, BERREI3A, 188, 190, 20RIfThh., EEHEFKREBMIC2AICKLOND, DR, 22ANLA X RELIORFTEEE
W6 AANIZLLIEERENTON., HSARBROTA22BOBICA F) RAOFEEIERINSGFERL, T—JVREMRE D3IV UVKEHY J—JIREHE
(FEHRT., TERFAN—Y 5 LJAKRF—L] OFBEBOENFERICKINENOELTIMEKRLLE, E*E): LTESHTVE-NEEREFRLEBELSMIZL
f=o  Flz. BRGRES—EX (NHS) /\@%%ﬁﬁé‘éﬁﬁ%ﬁbtlib\ 7!/]// A (A X XOEUEER) 2oWTIE TEHTCE2EEZ3FETLY
Oy bPADEBENEFT > TWENDTz] EiR=LT, BRI TE-HBLEHE] ZH->TWAETRELIz, —A. DarvyY UL FIREARY K
($9700AM) ULDADFREHRZELTANEZBFLILIZOVT., THEPEUADO VR TLEZE > TT TICHELZAICEBREEZRT Z &G E, FAN
BHRICE o Crniilyg EftHILIz, Pa vV URIEELBEDESETHICOVNT, TVA VA E2—F2ITTULEL, NYavIRENDE
KICIERBALBEEL Ny I REBHEIE. AMBHOEBESNETA T4y R - UTo 200 FVABEMBSHOZEZRY T, UTo VT UK
[FBBCOR—3F » ¥ YAN—JBUARERIZ. NV IV KIEAELGREOED IV EF->TVHEREL, NYavIKIF. EEEFEERE IRHG:
Y1oAR2Y F ($91380M) LLEIZT B ZBALSMNIZLTWLNS, —A. Ny MREICERZ— - E—=4F 2V FEBHEETV/NN\— - 5y FEH - E€8H1X
BERBALTWS, NYERRIE, TLIDY FDORBE (25b%<K) REZHRTHICIE TETHLERLG) 770—FHARELLE EELM M=/l TIEHE<
MEREECE@MBELENE] MRBELEIATVWS LRz, NJFREHSHSTIE, AIDEE#JEEP%ﬁfJ\_IﬁE&E%HﬂEMLb\blzﬂl:ﬁﬂﬂ"\%f— LYS
MEAMLEER] AtElShi=A, ChIZDVTAY FEIZ, BHICHE->THhEHBEROERELET> 2 YEENE LTINS, ZOMOIIEHS
DHAIFUTDEY, <FH>LLDEEE. BRI TE—IL —A - 54 bpeCBUAELHRERZE RTRBEIROREIAZROTLIDES
57 BFEZRICHBAIL, BoELDEEET O >TNDIANE, 3BPA, TNADLTLI DY MIDOWTEHELEZH >TWAAY, o2 YESHEILL
FRIFREFESERLETNEIAY, BFETEIAYSROOATWDSEL, J—JREBEEANRET E-55, LALT—JREFRIORZEETY 3 Y
Y URMMEDOHEZBELEL-L. RETIE20F/OI A VFERAZROTHELTHY. TOFHIEEO LTS, ZOPar Y UKIFRSFRENTHIL
LABT, MEFLT-ETEILTWS, Lb\b%hf% CAVYIVRIFAFIVATRLBHENSL., hJRIEHANBZIBARDIARE, /N
VN EIZBRELERZEL. EEBS LWEEE, tHETOS—JRicuBtiiiEIImEE— ﬂﬁ%ﬁ?’é&o?& ExE-oTWWAL., PrJq FEIFE
FROBERAETLEYEDEAYE, IVITIARER - FEHETLEDFvRE2—ELTERY YT EHRATL, L Ky LR FRERBEC & > Tld2
EE@%EEEO AFa17— FEBREBIEIY SN AT A T7EFES XY R—U T, BFENADISETEEMEBEZEHD TS, LALIOREED
TAIE. BCETRTRBELRTREANROHDEDTZ, (EFEFHRFE Final 10 named for Tory leadership race) '
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W wmr—stst o3

BCC News sCEEN XM oEB Z4ERE (11TEH)

REBEENX (AN/FET—F) B (WA/EFET—43)
'summary’ : 'title’:

'/ X1)XTIF108. 5&* - ST RRT R EHIE. XM
RO EHIE 0)41'9&*%75§ L Rg e ZHIT10A E1EIIRE(T138"
TwHY SN, 10ADEREN

EXICHEZRBAL=,

EHUXNbBEBZFPRT AL DEBEBFECED
XERSREAKD S BMXEERT 5 LERALET— 2ty FTHS
Foih. BROXICIFEE LAVERAEE IS TR TLE T~ 455

https://www.bbc.com/japanese/48590588
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W wmr—stst o3

BCC News sCEEN XM oEB Z4ERE (11TEH)

REBEENX (AN/FET—F) B (WA/EFET—43)
'summary’ : 'title’:

'/ X1)XTIF108. 5&* - ST RRT R EHIE. XM
RO EHIE 0)41'9&*%75§ L Rg e ZHIF10A E1EIIRE(T13H"
TwHY SN, 10ADEREN

EXICHEZRBAL=,

ZRAXNoEBRZTRT AL DEBBFESIED
XEREFEFAXD S BNXEERT 5L £BALET— 2ty hTHE
feth. BHXICREE LG VVERAEEICE T TS T—2 655
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ETILOAAEHE S 2!

. s oo N . R . _ . PL
summarize: TL G Yy k(4 ¥ AORMESEB)EZHOCY, A FYRD F=— - TLT7TEHEN, 2EB BSNrzaF
DERBEREROIIREBURYILEIFT TS, AIRRENHEST LI DY FOBELIDIDIZDOVWTHERT

é{$1§ REL. ENELEAEBICELLGWNMGEICERIRELLS,
MT5Tokenizer k=544 X
B-1. AT —4 /input_ids (ADXFFIMN h—4 +4 X&ht= b—% D5 B-2. A7 T —4 /attention_mask (ETILAEEZILOINE =T D DOHIFA)
tensor([196098, 10701, 267, 259,112024, 13989, 12774, 28119, 312, tensor((1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1, 1,
120176, 423,165653, 173734, 57490, 21886, 271, 574,233704,
3518, 292,120176, 423, 5408, 36643, 626,112024, 5832, 11 1; 1; 1; 1; 1; 1; 1; 1; 1; 1/ 1; 1; 1/ 1/ 11 1; 1/ 1/ 1/ 1: 1/ 1: 1/
4074,129321, 536, 57815, 5573, 71658, 65953, 87431, 138988, 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1,
123350, 574,120203, 175914, 34700, 28241, 13682, 306, 191423,
112024, 13989, 12774, 28119, 423,133990, 353, 7513, 353, 0000000000000000000000,0,0,
7513, 6719,143677, 627, 87431, 1604, 292, 188840, 198514, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,

600, 23596, 29285, 156479, 67372, 68052, 3104, 306, 1,

0 0 0 0 0 0 0 0 O 0,0,0,0,0,0,0,0])

’ ’ ’ ’ ’ ’ ’ ’ ’

oo o oo
oo oo o
oo oo o
oo oo o
CEC
oo oo o
oo o000
oo oo o

oo o oo o

MTSForConditionalGeneration MTSETILAAS

generate (token ids) :

tensor([[ 0, 1612, 15201, 38145, 104476, 3556, 836, 259, 112024,13989, 12774,28119, 423,65953, 87431, 48793, 106547,40439, 66498, 1]])

Decode
(ZZTE b= F1 AN =0 0DNEFFRAFRRICET Z &)
generate :

[HE#EE2019) TLIDy FOBERKBERMITERIRE S All Rights Reserved Copyright © BSN INET Co., Ltd.




' summary &titleT—42 % b—7% b (tokenize) 95 2zt

BSN77%4F

tokenize : X Ztoken/ b—O VL WS BALIICRYAS Z &

tokenDRX Y Y FIZIFXFEFEINH S
>HREKIFHEOEERE TR oNS (RIEEE) ZEN”KFEEoT-
PIEEFHEELY HFHZ/INSWOELFETHE|L = subword ITEET 5L DM E LY

RIE#REE  BEE - BERICLHRYY
IHEES

BoTEMotEBRLELT,
l ShVEEE

HEZ E(CHEIU.
Hf AN — X CEls

== =] = N
B> T &h»o = & B&LC FL =,
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' summary &titleT—42 % b—7% b (tokenize) 95 2zt

BSN77%4F

subword / "7 — K QOEMMNER
RDEE/MERDE
=AEEDAICRE L. EEEREIVYETS,
P EEOMETARERGEREEZRA LGN 0T
>YIYIETON-ESEEEE T <unk> (unknown) & ShTULVE
subword : — -
1. XZHBEIFILTHEEFEOHBRBEEZRD S
2. SSEERERLIERE. BEERERKXYEWVEL  XFOMXFIAGE

BEHEEELRBRMIZIEXFOLRY L LTEELELADB LS
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SentencePiece & &

AREEZ THEBAT AmT5MDtokenizerld. subwordZ & & L7z lSentencePiece] IZE D <

subword : spacelS K DHERTYMNLEWNWEETIE, SEEBEBICEHTIL—ITHEIL TLV:
> THEESE] 21T CREEODHEHEELZ RO S8
> % EEEXILHHE
PEBICEH>TIXHESIDOEEEICEEZRBFMNDL

SentencePiece : spaceb XFE L THES
>spacell K DHERENZTIELEL. EBETIVICEDLHBEI LG LB ZEET 5,

SentencePiece :

Subword Regular n: Improving Neural Network Translation Models with Multiple Subword Candidates (Kudo, ACL 2018)
XEHIC A:Za’r”/r (Qiital_:
Sentencepiece ; — a1 —JJLEEMNER (T b—2FAH
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https://aclanthology.org/P18-1007
https://qiita.com/taku910/items/7e52f1e58d0ea6e7859c

summary &titleT—43 % b—7%2 it (tokenize) 9 5 2zt

BSN77#sF
% +H
MT5Tokenizer 34T S ALIE
summarlze TJLITTy MAF) RORRMES %ﬁﬂﬁ)’i‘b( Y. AXVAD b=— - TLT7EAN, 2ER
DERBEREROIEREBVRYLIFTNS, ATREAHLIITLIT VY FOBELIDIDIZOVTERT
REL. &JI’L-'EJ BEICELLGVWESICERIARNET LD,
MT5Tokenizer
B-1. AJ1F— % finput_ids (ADXFFIA b—%4 F4 X &t k—2 VIDFI) B-2. A1 T—4 /attention_mask (ETILHAGERZIOIRNEF—T U DHIFIA)
tensor([196098, 10701, 267, 259,112024, 13989, 12774, 28119, 312, tensor((1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1,1, 1,1,
120176, 423,165653, 173734, 57490, 21886, 271, 574,233704,
3518, 292,120176, 423, 5408, 36643, 626,112024, 5832, 1,1,1,1,1,1,1,11,1,11,11,1,1,1,1,1,1,1,1,1, 1,
4074, 129321, 536, 57815, 5573, 71658, 65953, 87431, 138988, 1711111111111 11111111.11.11
123350, 574,120203, 175914, 34700, 28241, 13682, 306,191423, P Ty Ty T T T T s s e e
112024, 13989, 12774, 28119, 423,133990, 353, 7513, 353, 0,00000000000000000000,0,0,0,
7513, 6719,143677, 627, 87431, 1604, 292, 188840, 198514, 0,0,0,0,0,0,0000,00,0,0,0,0,0,0,0,0,0,0,0,O,
600, 23596, 29285, 156479, 67372, 68052, 3104, 306, 1, 0.0,0,0,0,0,0,0])
o0 00 00 O 0 0O O O O, T
O 0 0000000 Input ids : attention mask :
o0 00 00 00 O, O, 0, 0 O o mt N g .
6 o o o o o o o o INT a9 (01E®) & MAARETEXFDOEET 89 H1
o0 00 00 00 O, 0O, 0, 0 O D +—2 D5
o0 00 00 00 O, O, 0, 0 O
0, 0])
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summary &titleT—43 % b—7%2 it (tokenize) 9 5 2zt

BSN77%vF
Q= '3 = I
R INTAUTFED =D VD EXFHAZLEH (decode) 5 &
INT A VT FED ~—7 IDFI INT 4 VT FD b—25 VIDF| & XFHIANE MR

N . s O Tkt i) S )

B-1. AHIF—4 /input_ids (ADXFFUA k—% + 4 X &ht= k—4 IDFI) summarize: T L7 2y k(4 F ) ZAORMES R ZH Y, 4 F

tensor([196098, 10701, 267, 259,112024, 13989, 12774, 28119, 312 ) 7\02 F__¢ -7 V}?n?mb:‘ ZE\E@E}LE&’T‘;&%&)%’E;;E%
' ’ ' ' ' ’ ’ ' ' EU{%E")TE('J"CL\%JO AEEMENH BT L T Oy FORRELID1IDIZD
120176, 423,165653, 173734, 57490, 21886, 271, 574233704, NTEATHREL. FhiABIELENMEAICEHE _REE NS,

3518, 292,120176, 423, 5408, 36643, 626,112024, 5832, </s> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad>
4074,129321, 536, 57815, 5573, 71658, 65953, 87431, 138988, <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad>
123350, 574,120203, 175914, 34700, 28241, 13682, 306, 191423, <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad>

<pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad>
<pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad>
<pad> <pad>

112024, 13989, 12774, 28119, 423,133990, 353, 7513, 353,
7513, 6719, 143677, 627, 87431, 1604, 292,188840, 198514, deCOde
600, 23596, 29285, 156479, 67372, 68052, 3104, 306, 1,
o0 o o0 O O o0 O 0 o

o o o0 O O 0 O O Q0

% 0 0 0 0 0 0 00 </s>: XKMEE TS HHES
o, 0 0 0 0 0 0 0 0 <pad> : 18T 4 LT ERTHHLS
o o0 o0 0 O O O O O

o0 o o0 o0 O O O 0 O

0, 0]

~

AIEIDIRERFELIEEGY . BEVEEERENNTs 27, RLBEERENMIVYETEN D,
MEELEHEEXLEL—ThY . REOERAEREEL RHE0, RBEIYRTLE LTOLE,
AEHIE= 2 —RBEHXTHY . BUCEELEE BE) NHET TEMISEN . KEYYRTLE LTS,

All Rights Reserved Copyright © BSN INET Co., Ltd.



' FHFBELETOMTBETLTENSETHSD Py

BSN77%4F

B FE (BREDFAIANETILVEMAE) LTOEWVRETENSETHS

AAXFE :

summarize: I LT Uy b (4 X AORMEGHRE) ZHY. 1 FUJRD =—-
JL7nEaEs. 2EHOERBREXZKODLSIITREZBFBVEYILITTLVNS, FIEEMENH
57LT7Ty FOBRELIDIDIZDVWTEETREL, ENIFEITELLGWMESIC

EigI RNEELVD,
Xm-rs/
H X FF

<extra_id 0>, )IZIRET 5 <extra_id_10>.)) <extra_id_11>.
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MTSDEFFE BRFEFRIADETIVHAE) ICHT SHEEE

1. TsOH (BAF) TIEXENAETWLSDIZ. BIRTA4 KOmTSTIZH A
SNf=-XHEREL TLVSER
* Hugging Face CgoogleM L AR TN TULNATS/mMTSETILDEER(ZE O H S
A, HIDICFRIRYT TERMFEINTVEIAENDEIFEND,
c TS5ETRERIVELBRIFET INT LS., REBEOEHN IR IDEE. E1i]
FEDAHATHEODIRETERBDENXAER NS, LHIL. mTSIETiRAZ
A TOBEAFMZEZETONA TGV O, BRFEE WEXFRXIADETIL
MEREE) Wiz LEE S,

2. THRABRDZEWET HRY : prefix (AREZE Tldsummarize:) [Z2DWVT
» T5IEprefixz 2O -FBRIFENITHONTULNS A, mT5ldprefixii L THAFEE I

nTWhs,

. Edi;:&')mTSODif%é‘lis BH—R R ~DELHEFEE CprefixZ{FHIT 5 EIZFH
RIETELY,

« fz1Z2L. ARV ~DIEBFE TlIprefixbE L1 5,

. Ziﬁéﬁ%ié*i'ﬂii—? AV ~NDEBEETHAMN., SFE L Tprefixe AL T
LD,
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Transformas@®Seq2SeqTrainingArguments(Z DUV T

SEIOMTSELFEFEE T/INT A —2 FERTFE L TLY5Seq2SeqTrainingArguments®D 5| $1 & —Ef5RBA9 5
* Seq2SeqTrainingArgumentsD 5 #F0EH 5 1-8. = Z TIE—EBDH$8J
« DB EEHER L THI=WAIL., TERURLESER

https://huggingface.co/docs/transformers/main classes/trainer

transformers.Seq2SeqTrainingArguments

All Rights Reserved Copyright © BSN INET Co., Ltd.
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' MTSETIEGEBZFESED o

BSN77%4F

Transformas®Seq2SeqTrainingArguments (F )

[EMEHR 1]
51¥4 i WA | MHEEE E L)z
=R /default
: : ETILDFREFIVIRSA Y IDEZTIAFNDLES
output_dir str | required = LHky
per_device_train_batch_size | int | optional 8 | AlEADGPU/TPUD T /CPUBHTZY DNy FH A4 X
=T = . L \\“ Y
per_device_eval_batch_size int | optional 8 =Hii/BREEF DGPU/TPUR 7 /CPUSBT= Y /Xy FH A X
qum train epochs floa obtional 3.0 EITY Hil#REpochDIHZIETET 5, BHIETH LG
um_train_ep t | P 7 A, BREpochlT/ MBS DEAETEITESND,
EITY DilliEstepDIHZEIENDEHTHET 5, LFED
max_steps int | optional -1 | num_train_epochs % L& Z 9 5 - ORIFIZERE L LY
_ &

All Rights Reserved Copyright © BSN INET Co., Ltd. A



MTSETILZERBRFE I 5 2!

BSN77%4F

Transformas®Seq2SeqTrainingArguments (F )

[EFfEHR 2 ]
5| ¥4 i) WhiE [ EESEE E7d:):
=R /default
E %% o D 514ifi/evaluation (#REE/validation) Z1T5 Ak
- : ‘“ » "no" : E#EPIZERE/AREEZF 1TH ALY
evaluation_strategy str optional no

“steps” : STH/FREE Zeval_stepsBBIZ{T U MoglZE2 8% %

“epoch” : FHili/#&REE % FepochDFE T &IZIT S
evaluation_strategy="steps” & L -iZ5&I1&. D5 T
eval_steps int optional | logging_steps | Fll#& 0 D /FRFE Z EH T DstepMZTIETET Do
default TlX. logging steps& B CIEMNERE NS,
g IZlogging (FLk) Z1TO5 A%

“no” : FlFEHZloggingZE 1TH 7LD

logging_strategy str optional “steps” “steps” : logging 2 logging. stepsiZI= 1T 5
“epoch” : & Epoch®#& T B¥[ZloggingZ 1T D
. . logging_strategy="steps” & L =15 & 1. loggingZx BH T
logging_steps Int optional 500 BstepHEIETT 2.

All Rights Reserved Copyright © BSN INET Co., Ltd.



MTSETILZERBRFE I 5

-
o
| Lk
BSN77#uF

Transformas®Seq2SeqTrainingArguments (FIlfEHRDF = v UV RS V b E&EBETIVRTFFEE)

[HRiR]

5184 i WA / PR EE AR
=R /default
P DF = v I RS MRTEAE
. " ” “no” : EJ'lﬁq:":{%ﬁ L/t!:l;\
save_strategy str optional steps “steps” : save_stepsEBIZIRFET B
“epoch” : BEpochDR THIZIRTET S
. . save_strategy="steps” & LTz35&I&. CDSIMTF = v I RS > FERFT SstepDEEIETE
save_steps int optional 500 | 37
.. . . EZET & output_dirDbEWF v I RS2 FEHIBRL, FzvIRA 2 FOEFEEFIR
save_total_limit int | optional + 5, DefaultTlE EIBEEALNC & (<iEE, )
Truel29 5 LIEE TRICIIEERICR O 2 -REDETILERAHAL, TruelZT 51545,
load best model at end | bool optional False | save_strategy &eval_strategyZ[R CEREICT D WEA DD, Bl steps’DIHH . eval_stepslE
- - - - save_stepsDEENITERTE LA (FNIEEE 5720,
load_best_model_at_end & A EHE., 2DDEL LI ETILELLET 5-OIZFERT S A k
. )y I EIRET Do "eval_"HF b v I THHIBEIFGEWVA, FliEPOHERISIRS WD A b
metric for best model str optional ERBHZSEE | U v DRRTTRIFAIER DALY, load_best_model_at_end=Truem DFEEHEL MHE Ddefault
- - REIL 0ss” FHEERZEFERT 51=0) . BH. COSIHITMEZEFRTET D Lgreater_is_better
Hdefault TTrue &% 571=86 ., ELWVADRWLA M v I DIFEIEFalselZRET S &,
load_best_model_at_end & & U'metric_for_best_model &fAAEHETHEART S, KYUENT-E
. TILDA )Y ERELTEINESNEHRET Do DefaultfEIFRDEY ,
greater is_better bool optional SHiBRSEEB metric_for_best_modelA® Toss] F1=IE Teval_loss] TIEAULMEIZERESNTLVSIEE : True

metric_for_best_modelHE&E SN TULVELMEE. F=(X lNoss) F1=IE Teval_loss) [ZERFE
SNTULVSIHES : False
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Transformas®Seq2SeqTrainingArguments (seed/optimizerEEE)
[ Ei#R2]

51¥4 i WIR /[ | PESEE & BA
=R /default

SNFEDRAIREFIZERE S Brandom seed, EfTHITOEIREZHERT 5,
seed Int optional 42 | model_initl5 U A LIZHHE SNz S A= 1N HEHEE. BHZEFEAL
TETILVEAVARBVRIET D,

F—ARY U TS5—TFERAEINBrandomseed, FESNTULEMEES., T—4&
STV TRADS VAL IR L—2ERLY—FEFERT S, ChIEE

data_seed Int optional FLi— FICBEEEL . T—8H2 T ST DBRMERERET 20| 8
T35,
ERT B TT14<A4Y:
optim str optional | “adamw_hf” | “adamw_hf”, ”"adamw_torch”, ”“adamw_apex_fused”, ”adafactor”

training_args.OptimizerNames

learning_rate float optional S5e-5 | AddamW# 77 4 T4 FOMPAEZTE (G¥)
str ul: ” EFHTéZ’TD:L—?@*fj’
Ir_sched u Ier-—type SchedulerType Imear 'linear’, 'cosine’, 'cosine_with_restarts', 'polynomial’, 'constant’,'constant_with_warmup'

X RFaAY MTHAdAMWA TT 4 A FDWEIEEREEZE VT H AN, transformers==4.19.2 DEXRE TlEAdaFactorDFEAEE R L KIS B,
Hugging Face 4.X H\i5 Hugging Face 5.0 TAdaFactor|ZBET S5 MDAIBREERNAD L EMEINTH Y. FFRDVersionTIERE SN EHRTEEMDA B B
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TAT—2ty FOENXXZERIETTCSVI7A4ILEXTH S

ANXFS (T7—2t v F®Dsummary)

summarize: 7 LT Uy b (4 F ) ADERMEGER) ZHY. 1 FJRAD F=—-
JL7xEfEL. 2EENERREZKRKDODLITREZBUEYILITTLNS, AIREMLH
57L00y FOREIDIDIZDOVWTESETREL., EABLEEICELLGVMGSEIC
== S \ S

RIS S i3 EBEEED

mT5~NA A

tH 13X F 35 (generate)
[Z#FEZ2019) TLI2y FOERBRERITEAIIRE S

EEIRN)L (T—2 v FDtitle)
[#&EF)] JLI Py FMI2EBEOERKE

M

EFEHIE? EREKE?
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TALT—32tY FOENXZESPH>TFHET 552

EFFCEHNTETWST—R2E, TETWEWT—E2DH 5,
133D TR CT—2 FHEERERS...?

- generated — e

[E#EZ2019] TLIOv b0 [&EEE] JLI 2y MREBOERBRER JLIPy b (A XYROBMEAR) 2HY. 4%

0 ERGERFEREES RS (L 7 SRIRER (L 7 YRD k=—- T L7 AN, 2EB ..
. [S5E—WH) BAKSTEAL  [STE—WH] VTS5V K. RZRIZ  SHE—T—LEAvT (W) BAKSE198. R
SR T At —ERYA—R RS YTEKETTT h—F A RAEEY . K RA—VAER..

> AFXVRADTY FUBFE. $9400 HEYAIIRDVIF L, EXREABRKRREE HEIOFTI9MILADOHFLNT Y FUDBEKRREBRIN A X
AEHEA~ FEY A LR DRER BS14 300 A% RTHE oty A V_RYFI-a Ly S 0.

; FS L TRAHE. SEEEDY KEEMAHTeA1RAIZSUAK—ILT b RFILE - RS TRAGEEI0E. LBEHOSTER (£
BaHA~ RET S5yUTEYA— k L-$3vmY) SHEEHEEEELON..

. (REHESR] FSUTE. v5 [RBIEXK] EBHEEIZYT « RBEXE  RFFILE- FSUTREXASGSEZIA. EBESICST

TR T4 T EER LETESTEL EX] OHz4 A LX 2T 14 RBREKXRT (66) ZHEAL..
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BWFRAVITHIT 5 BEEFHEERD ARG
SANCABAMER LI IEROENX (BREN) HH D560 B BTl F M
* BLEU

Jinl

* ROUGE

* METEOR

* Word Movers Distance
* BERTScore

* MoverScore

T MCERRABFELADHY . T, SHELHLVLEBFEFESRAESA TN S,
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AR ESNtE-Z8xE. FPOABDER LESHBEENXD., ERMNGZRIFS 2581 L =0

WEERFIE (BLEUZ E)
REMNGEXFO—HETHUEZTRE I =0 FMEZARIA] 1250
BERTScore :
Token Embeddings (N7 kUit ant=b—2o ) RD cosFBLIE DEHZEHLUE L LTHE
> REMGEXF—HLIY LF VA RFITHEL
MR ; cosSEIUEE / Cosine Similarity

22DRY ML THADSETHY, 2209 MLDELUEZRTRE
ZDEIX, -1HhDS+1DOFEHRTHY,

ABRLIERTEN OF, RLAZORY ML ELEASEL
0 GnlX LT AN 0FE, EXAY ML (i) -HEEF
AEBEET AN I180E, ERMEDAY ML =FELIEAMEL
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AREBEEXR CTERI 551l F ;% : BERTScore
A ESNE-ZH8xE. FPOABDNER LESHBEENXD., ERMGZRIFSEZ 1M L =0

WEERFIE (BLEUZ E)
REMNGEXFO—HMETHUEZTRE I =0 FVMEZARIA] 1250
BERTScore :
Token Embeddings (N7 kLt Snt=b—2o ) RID cosFBLIE DEHZEHLUE L LTHE
> REMGEXF—HLIY LF VA RFITHEL
MR ; cosSEIUEE / Cosine Similarity

22DRY ML THADSETHY, 2209 MLDELUEZRTRE
ZDEIX, -1HhDS+1DOFEHRTHY,

1o EGTAN 0F, RLEEOANT ML =HBLEUMEAFL aBrEIFjTﬁtct‘:)ze//fr‘;?v'“oﬁg;‘fb:/el’ggfggg;g“°” with BERT (IGLR 2020)
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BERTScore E H M it
cos$BILL BT Z1ER L =
M 5 Wi A= PN &O)Eﬁ T
%?E%f?{%ﬁ,%ﬁ cosRUEZEHT BM< v F (greedy match) BE s
Contextual Pairwise Cosine Maximum Similarity Importance Weighting
Embedding Similarity (Optional)
Reference T ﬁ\ the ﬁo.sw 0.428 0.408| | 1.27
%’*ﬂﬁi the weather is > ’:@'{ > @Weather 10.462 0.393/0.515}0.326/| | 7.94
cold toda : B > il e 713x1. 515X7.94)+..
’ % cold 10.479 0.454[\ELH0.343| |7.90 —> Rperr = (017;§+;§:1{2|—t(22—:?9(—){f§);$
EF‘ZX Candidate j\j a today {0347 0.361 0.307 QKJE] | 888
it is freezing today & 6O g
& ‘@b weights

&
Candidate

Figure 1: Illustration of the computation of the recall metric Rggrr. Given the reference x and
candidate z, we compute BERT embeddings and pairwise cosine similarity. We highlight the greedy
matching in red, and include the optional idf importance weighting.

AMT YT (greedy match) : HHRBOBHSBLRVXTIT—RELHE https://arxiv.org/abs/1904.09675
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TR M T—32DEFILHBERTScore Tl

Precision GEEE ; FEFRILI-ELDMAEL>T=-HDDESLY)

generated (£REH) DR F—U %, title (EESNIL/SHREHN) ORELN—U 2 ELEBET S
Recall (BIRE ; EICETHILDHNELEFRTELNADESLY)

title (EASNIL/SHBEHN) DX F—U %, generated (EEH) DX M—Y U ELEBET S

F1 :
Precision & Recal |l SR F1F Y

[FE##EZ2019] T [(REE] LDy b TLISy b (A XY ROBRMES

0 LYSy rOERBRE I2EEOEEREEE M) 2HCY. AFURD F=— 0.730920 0630402 0.676950
BEREE S BRI 7 EREE? L7 EEEN. 2EROE..

[STE—WH] 41> 0 o g
[S5E—WH] BA 552K, RZ kal=— 77IA: 7 )l/:H} v 7 (W{%) =
STHLRETIHE BREYA—ZRSYT ARRF198, REF b—F A2 bH 0.804324 0.640319 0.713012
= IRATEASA BREY . ADRR—YARER..
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https://arxiv.org/abs/1904.09675 & Y EZ 2B D A% :

BERTSCORE The complete score matches each token in x to a token in & to compute recall,
and each token in Z to a token in x to compute precision. We use greedy matching to maximize
the matching similarity score,> where each token is matched to the most similar token in the other
sentence. We combine precision and recall to compute an F1 measure. For a reference x and
candidate z, the recall, precision, and F1 scores are:

P, - R
T A BERT - [UBERT
RBgrT = | E maxX,; X; , PBgrT = E maxx; X; , Fperr = 2

T:ET T, Ex P R
vcw wgei BERT + LUBERT

1, -, Xg ) ¢ tokenized reference / b —9 Ut S-SR EL
1, ., Xy ) : tokenized candidate / k—2 it SN -HEBEL

(X1, ..., X ) SHBEHO b—9 ONEFIFEEFBERTIZ & Y Embedding (XY FJLiE) iz ®
Ry, .., %)) EREHD F—9 ONERIFEE FBERTIZ & Y Embedding (N9 kJLIE) Shi=31 D !
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BERTScore F1IMix/IME L R ARIEF LT S

BERTScore BERTScore
generated summary . ~ | BERTScore F1
Precision Recall -

E [ﬂ%ﬁ] Ny NIEMEELT NIZEMZS5&ETHBE, LY

IV 105 2237 T DIx. GECAL MBFARD &Y REL 0.627673 0.592768 0.609722
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B —7 M TKR 150 ALLEMITH KEBEHU ITAIL=TM
X 1 E#mk;:_ TR ADYTHIL j‘iﬁﬁi?’?%ikﬁﬁﬁ% 0.891646 0768004  (0.825219
& 100 ABLEATT =7MILKET HERBZAHEST...

AR L

All Rights Reserved Copyright © BSN INET Co., Ltd. A



SIFAXEAURLYSEERE LD 2t

BSN77%4F

arxXiv

[Transformer]

Attention Is All You Need (https://arxiv.org/abs/1706.03762)

[BERT]
BERT: Pre-training of Deep Bidirectional Transformers for Language Understanding (https://arxiv.org/abs/1810.04805)

[T5]

Exploring the Limits of Transfer Learning with a Unified Text-to-Text Transformer (https://arxiv.org/abs/1910.10683)

[MT5]

mT5: A massively multilingual pre-trained text-to-text transformer (https://arxiv.org/abs/2010.11934)

[SentencePiece]

SentencePiece: A simple and language independent subword tokenizer and detokenizer for Neural Text Processing (https://arxiv.org/abs/1808.06226)

[BERTScore]
BERTScore: Evaluating Text Generation with BERT (https://arxiv.org/abs/1904.09675)
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[AAFE

o EMICfEZER Attention Is All You Need (Transformer) (https://deeplearning.hatenablog.com/entry/transformer)
o ERBZEERDKBIIETransformerDERX 257 ! (https://qgiita.com/omiita/items/07e69aef6c156d23c538)
* BERTf#ER : BASELED-HDOREMSFZFETIL (https://ainow.ai/2019/05/21/167211/)

« GoogleDFE R L - HREENIEE T JLText-to-Text Transfer Transformer (T5) &I&?
(https://www.acceluniverse.com/blog/developers/2020/03/Text-to-Text-Transfer-Transformer.html)

* T5 (Text-to-Text Transfer Transformer) IZDUWVTALERBAL TH 5 (https://qiita.com/shotasakamoto/items/8d7fcaae24f818e23977)

[English]

* CMU LTI Low Resource NLP Bootcamp 2020 (https://github.com/neubig/lowresource-nlp-bootcamp-2020)

* Fundamentals of Recurrent Neural Network (RNN) and Long Short-Term Memory (LSTM) Network (https://arxiv.org/abs/1808.03314)
e The lllustrated Transformer (https://jalammar.github.io/illustrated-transformer/)

e lllustrated: Self-Attention (https://towardsdatascience.com/illustrated-self-attention-2d627e33b20a)

» BERT Explained: A Complete Guide with Theory and Tutorial (https://medium.com/@samia.khalid/bert-explained-a-complete-guide-with-theory-
and-tutorial-3ac9ebc8fa7c)

* Exploring Transfer Learning with T5: the Text-To-Text Transfer Transformer (https://ai.googleblog.com/2020/02/exploring-transfer-learning-with-
t5.html)

* T5: a detailed explanation (https://medium.com/analytics-vidhya/t5-a-detailed-explanation-a0ac9bc53e51)

All Rights Reserved Copyright © BSN INET Co., Ltd.


https://deeplearning.hatenablog.com/entry/transformer
https://qiita.com/omiita/items/07e69aef6c156d23c538
https://ainow.ai/2019/05/21/167211/
https://www.acceluniverse.com/blog/developers/2020/03/Text-to-Text-Transfer-Transformer.html
https://qiita.com/shotasakamoto/items/8d7fcaae24f818e23977
https://github.com/neubig/lowresource-nlp-bootcamp-2020
https://arxiv.org/abs/1808.03314
https://jalammar.github.io/illustrated-transformer/
https://towardsdatascience.com/illustrated-self-attention-2d627e33b20a
https://medium.com/@samia.khalid/bert-explained-a-complete-guide-with-theory-and-tutorial-3ac9ebc8fa7c
https://ai.googleblog.com/2020/02/exploring-transfer-learning-with-t5.html
https://medium.com/analytics-vidhya/t5-a-detailed-explanation-a0ac9bc53e51

1)

SEENHE




I'

VAN

AN

=
=

2021-2022%

=] Mo DIRE

17

HI S

[CANINE] [byT5] ..




' 202145-202215

[(DPWBES] TDLODEER

[hEES] hoDEFZBIETHES HEE

BSN77%4F

mT5Tlk. mT5Tokenizer (SentencePiece) IZHE I H1-E=IZE F N Hsubword TtokenlZHEl
L. £®Dtoken IDEmMTSETILIZAALTULS,

1. FRT A XNFOREMNZIEE (EFBELG L) T, EBEITWREL EnNLL0LN,
>HEMBEE LTHEEZ - AEY - SHEBBICHNADH S,
>EEEICUNGRT DsubwordE XFDINT VR EWMABBENRHY . IEFE LGN F-XFAHBIRL-HES I<unk>E 15,

2. EEERTESIIRBTHREREFOEFE I T NETE TS EETENEL,

>EEER  BOPDOEROBATICEIVAHREZZFEOIMER, CLERGTENZKET D,
>ERFHICELLWANLESZHATES TS ESHERDHY

3. BRF (RARIVIR/FATIR) PHEFLE., BINHGEXFRRICHN L TEETIEAGL,

7N

AN\

>EIF . THEXF] - lTemojil DEHLBHDOXFIZLSRKARE
4, b—=O0FATEOEMRKE..
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CANINE: Pre-training an Efficient Tokenization-Free Encoder for Language Representation
CANINE : EERBEDF-ODMEMLE F—Y UIEDBWVWI Y O—F DEFIES
»BERTASTS & El#k. TransformerD 7 —F TV F v ZRAL-FREBEEZETIL

ETHEKYEREF
[SFET—HRMICEAINTLDIREDNDETIL] BARBIZ —I ELTOAND WA
[CANINE] £EEBXRAENDRENTRE., XFA—IXTEET S
> Unicode XFRIEIZH 1T 5 code point / FERE ITEHELTAR
> h—O UNXFEMICHE &S A=
> B EEXOsubwordD b—7 L kY 1 IRFRRFIC AR
> UnicodeDERIEXFHMNDOXFEAMD b—Y D TEHIFEBZTHOEODOIXRINEALR

Jonathan H. Clark, Dan Garrette, lulia Turc, John Wieting; Canine: Pre-training an Efficient Tokenization-Free Encoder for Language Representation.

Transactions of the Association for Computational Linguistics 2022; 10 73-91. doi: https://doi.org/10.1162/tacl a 00448
[arXiv] https://arxiv.org/abs/2103.06874
[Hugging Face]https://huggingface.co/docs/transformers/model doc/canine
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ByT5: Towards a token-free future with pre-trained byte-to-byte models
ByTS : EHTINESINI=/\1 FREDETILTF—I 2DHENREFZBIET
PTSVII D7 —F T F v &FALEEHEESEETIL
PRELCELGOIEDIEIETIAANT 5 EZDORINE
t —C :E) g 0 < L) E i ‘jf . - InJapandoisonrféenanwlsarekncmnasshi::::/:ki(tim), BT
[mT5] Sentencepiece THMLES LIz b—Y VIDEAS mx
[ByT5] £ EERENONEAFRE, XFEA—IXTHET S i e g e

FEZ RE UTF8 TEEI NS FIlE LTENAS FDEEAS :

Inputs —~ Targets
~ ™~

/\
i S Inputs Targels\
_In _Japan _clo ison (X) (X) né _enam els ‘ In Japan clois{X)e {(X)onné é, enamel
_are _known _as _shipp 6 (Y) 24%).(D) known as shippo,0, sar(MtE,t, % %,
-yaki _( £ () :

-yaki (£,(Y) B0, 48,08,) (D)

l 5 |
Encoder Decoder Heavy
* https://huggingface.co/docs/transformers/model doc/byt5 { ) [ ]
* https://arxiv.org/abs/2105.13626

Figure 1: Pre-training example creation and network architecture of mT5 (Xue et al., 2021) vs. ByTS5 (this work).
mT5: Text is split into SentencePiece tokens, spans of ~3 tokens are masked (red), and the encoder/decoder
transformer stacks have equal depth. ByT5: Text is processed as UTF-8 bytes, spans of ~20 bytes are masked, and
the encoder is 3x deeper than the decoder. (X), (Y), and (Z) represent sentinel tokens
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TTRDTSIFIEETEIFEFET INTL
FRFEE T2
* Wikipedia®BAXRZES > TT—42 (2020F7H6BE =)
« OSCARMDBAXRFEI—/\X

* CC-100MBEAREI—/\X

> EEPENE ADYMERL L Hugging Face & Qiita CIHEHR 2 B
* [Hugging Face] B ARGETSERIFEFHAETJIL, https://huggingface.co/sonoisa/t5-base-japanese
- [Qiita] [BAREETILGE] 2021FICBREHZLEZT DACEHDO LEVLWRAFEEFAETIL,
https://giita.com/sonoisa/items/a9af64ff641f0Obbfed44
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