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&9 B8 07| 2l =2 (An Improved Baseline for Sentence-level Relation
Extraction)2| L& X&3l0{ input HIO|E{ 2| Entity Representation0fl Typed entity marker
(punct) H&

= Model
o "klue/roberta-large” 221} GRU, LSTM layerg HZ %t custom 22 MM

o MM QU3 = Mo HHS 0|85t soft ensemble 73

o WK LIS SE

RofE HHE A3 QA AIAH” = 8 EXQl A|AH 8! MH[A FH0| 7hs

o JHEE : vscode, jupyter notebook

=
o EYE : Git, Github Project Slack, Zoom
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o IZHME File tree ¥ Workflow

meyE € 2y Y o
o ZEB1(T3021) : EDA, HIO|E X 2|, Kol uH™E 25t dataframe editing

o DIRIA(T3079): HIO|E| EM(EDA) , 22 M& kA2 2ot B AL, 60| mi2t0jE RHS ¢
BLEHZ E2 0|2,

o TEHQH(T3194): EDA, A& S ¢

ro
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o HM7|2(T3195) : EDA, X 2|, Data Augmentation, Baseline Z2E +3, &

I'jE

2 et
. FFB(T3211) : HlOlE HA2], 2 7%, Yars 7

o %|X|21(T3223) : EDA, Data Augmentation

o IZH
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o« IRHE J| process
W apd S ofzfiet 20| 3| 57tX| MEE 2FE
o EDA : Jupyter NotebookZ 0|&3t0q Ci|0|E E4 U O| &% &4
o Data Processing : 2 at&0l| f&8%t HElZ H|O|HE A2
o Modeling : 222 73St M5 kA2 2|6l Parameter Tunning & CHSt 7|15 F7t
o Model Test & Monitor : Monitoring Tool2 0| &30 Z& S Crsot 2 HO|A HAE

o ¥¥ Tool 22| & 7IEKEM H2]) : Git Flow ®&
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Mar 21 - Mar 27 Mar 28 - Api 3 Api 4 - Api 7
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oiolH =24
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2E gsEdE 9t FY &Y & wandb E AtE

o I2ME 3 A}
1. EDA % MK 2] (2% olo|E A7H)

« EDA

o label
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no_relation
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arg:members
per:schools_attended
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per-place_of birth

org-dissolved

per-parents

per-religion

perdate_of death
per:place_of_residence
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o & O|0|E1Q| Subject, Object £012| type £ &2l

train sub type Countplot train obj type Countplot
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0 o
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o E|AE O|0|E{9| Subject, Object TH0{2] type 2 =0l

test sub type Countplot test obj type Countplot
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o &% O|0|H : id-subj_info-obj_info-sen-label-label_num #=MZ X {74
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id subjtype  subjword subjstart subjend objtype  objword objstart objend sentence label label num

29086 ORG 2 0 5 PER 2 = : orgtop_members/s

ojojg 0 : orgitop_members/employees

orgmembers

no_relation

no_relation
peremployee_of

no_relation
KBS 81& 62 6 no_relation

P
2|5 44| 0 5 R LF{JWI\ ".: 1 71 perchildren

o &5 O|0|H : 84712 &5 O|0|H &2l = MA

o 2E§Z HO|E| HM|A : 5712 QEfZ C|O|E 2l = XA

o MO ¥ ;&5 IO &= subj_type , obj_type, label O| #RE=IHO|HE ud - 238 H4s
O] Ho{X §ele| &5 HIo|HE AHE

o Easy Data Augmentation : KOEDA 2t0|E2{2|E A23}0d Random Insertion, Random
Deletion, Random Swap, Synonym Replacement M2 _ M5 /M g1} gidle

» =2 “1901.11196.pdf (arxiv.org)” &1

e Preprocess
o Typed Entity marker(punct)

= =& “An Improved Baseline for Sentence-level Relation Extraction” &1

Method Input Example BERTRasr BERTpapae ROBERTH apae
Entity mask [SUBJ-PERSCHN] was bom in [CBJ-CITY]. 69.6 T0.6 60.9
Entity marker [E1] Bill [ /E1] was bom in [E2] Seattle [/EZ]. 68.4 69.7 0.7
Entity marker (punct) @ Bill @ was born in # Seattle #. 68.7 69.8 7.4
Typed entity marker (S:PERSON} Bill RSON) was bom in TL5 7.9 71.0

(o :IT‘:’:] Seattle {f/0O:CIT ).
Typed entity marker (punct) @ * person * Bill @ was bom in # A city A Seattle #. 70.9 727 746

& (Something) = XX| s2|£0] X110 H|EX7} 1969 UH (Abbey Road) O B2 2HCt,

- Typed Entity marker(punct) : {Something) &= # " [PER] * =X| 8li2|Z& # O] A1 @ * [PER] * H|
EX @ 7t 1969 HH (Abbey Road) 0 &2 =2{C}.

= [CLS] <{Something) = # " [PER] " =X| 8li2|& # 0| A1 @ * [PER] * HIEZX @ 7 1969'd ¥
{Abbey Road) Of &2 2{C}. [SEP]

o Typed Entity marker(punct) + Query

= = “BERT: Pre-training of Deep Bidirectional Transformers for
Language Understanding” &1
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https://arxiv.org/pdf/1901.11196.pdf

281 =32

oo () () () () () (o i () () ()

Token

Embgddings |EICLS| H Emy ‘ Edog || EE | Ecu'.e E[SEF'| | Elre || EI:I:(:‘, Epla.-' E-'mg | EI_SED|
-+ -+ -+ + -+ + + + + + -+

Segment

rgocargs | Ea || Ea | [ Ea | [ B || B | B || & |[ G | [ & | [ 6 || & |
+ + + + + + + + <+ + -+

Position

eroosangs | B0 || & [ B [ & ][ & [ & [ & ][ & | & |[ & |[ €]

= 7|& BERTY| Pretain &Al3t QAL inpute 2 THEHE

& (Something) & XX| s2|&0] X1 H|EX7} 1969 UH (Abbey Road) O B2 2HCt,

- Typed Entity marker(punct) : {Something) £ # " [PER]* =X| 8li2|Z& # O] A1 @ * [PER] * H|
EX @ 7t 1969 HH (Abbey Road) 0 &2 =2HC}.

- Query : @ *[PER] * H[EZ= @ 2 # " [PER] » =X| SH2|& # 2| 2tA|

= [CLS] @ * [PER] * HIEZ @ 2 # ~ [PER] ~ =X| 8li2|2 # 2| 4| [SEP] {(Something) = # "
[PER] A ZX| 3l2|& # 0| X1 @ * [PER] * HIEZX @ 7t 1969 ¥H (Abbey Road) 0il &2 2i
Ct. [SEP]

o Standard with Entity Location Token

» =2 QEIE] 9IX| FEE S8 oH=0] 2| =2 2 H| W Y A" FHD

o] AREE 99
{KDBERT, HanBERT, KorBERT, KoEL ECTRA, KCELECTRA, mBERT)

-

ELE]  coken - e - imkme colen -«w - wken  [EFA

e . (Something) = =X| sfj2|&0| A1 HEXJ} 1969 HUH (Abbey Road) Ol B2 2HC}.

- Standard with Entity Location Token : {Something) £ [OBJ] ZX| s{{2|& [/OBJ] 0] A1 [SUB]
HIE=X [/SUB] 7} 1969'd UH (Abbey Road) Ol &2 eHCt,

= [CLS] {Something) = [0BJ] Z=X| dli2|2 [JOBJ] O] 211 [SUB] HIE= [/SUB] 7} 1969\ it
{Abbey Road) 0 &2 =2{C}. [SEP]

ofm
OF
rot

i gt=0 - Fof - et=0{ HY

o Backtranslation : Seleniums &%t =22
Y& . (Something) & =X| 8li2|20| A1 HIEX7} 19691 UH (Abbey Road) O B a{Ct,

- "Something" is a song written by George Harrison and included by the Beatles on their 1969
album Abbey Road.
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= "Something"2 Z=X| di2|£0| =351 H[EXTt 19693 WH Abbey Road0l ZBHA|Z! i L Ct.

o A5 H|X(micro f1)

(AutoModelForSequenceClassification.from_pretrained("klue/roberta-large™))

= Typed Entity marker(punct) : 71%

= Typed Entity marker(punct) + Query : 73%

Standard with Entity Location Token : 70%

Backtranslation : 72% - MM 22 ATEH HEZ EH0| B3

2. REIHR
* Model

o Pretrained Model

= klue/bert-base

= kluelroberta-large

o Additional Layer

= AutoModelForSequenceClassification

E
l
[ ]

® O 0 9 0
ERERERRREERERER
R e e e A e T T T T

klue/RoBERTadarge

EECENCNENEEEE

[CLS] @ = [PER] = SUB @ & # ~ [PERI ~ OBJ # ¢ ¥4 [SEP] SENTENCE [SEP]

= FC
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‘ FC + Softmax ‘

ARRRRRRRREERE

! 1
klue/RoBERTa-large

EECEECEEEEEES

[CLS] @ = [PER] * SUB @ 2t # ~ [PER] ~ OBJ # 2| &tA| [SEP] SENTENCE [SEP]

— 0000

1

= BiLSTM

‘ FC + Softmaxz |

11
P

[CLS] @ = [PER] » SUB @ <} # ~ [PER] ~ OBJ # <] 7| [SEP] SENTENCE [SEP]

— 0008

= BiGRU
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‘ FC + Softmax |

ARRRRRRRNNEL

klue/RoBERTa—large

EECENCEEEEEES

[CLS] @ = [PER] * SUB @ < # ~ [PER] ™~ OBJ # 9] 74| [SEP] SENTENCE [SEPI]

= BiGRU + Multi-Head-Attention + BiGRU

e =& “UO UP V2 at HAHA 2019: BiGRU Neural
Network Informed with Linguistic Features for
Humor Recognition” &1

Label

‘ FC + Softmax |

il

ooy CO00
C‘ BiGRU

1 1 | 1 1 1 1 T 1

[ Multi— Head Attention ‘

I
—
—
f—|

BlGRU

TN

I

klue/RoBERTa—large

TITIELILITITY

[CLS] @ = [PER] = SUB @ % # ~ [PER] ~ OBJ # 9 &4 [SEP] SENTENCE [SEPI]
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o A& H|W(micro f1)

(Typed Entity marker(punct) + Query)

o AutoModelForSequenceClassification : 74.9%
o FC:74.3%

o BILSTM : 75.6%

o BIiGRU : 75.1%

o BiGRU + Multi-Head-Attention + BiGRU : 74.4%

¢ Hyper Parameter
o Learning Rate
= 3e-5
= warmup_ratio : 0.1
= decayto 0
» weight decay : 0.01 - overfitting & X|

- =& “An Improved Baseline for Sentence-level Relation Extraction” &1l

train/learning_rate

Ze-3 / ~

o Batch Size
= 64
= 32
— Out Of MemoryZ} LO{LIX| gt= MO|M Batch Size= 248 450 £

o max_len : &3 Sentence?| £|CH 20|
= 160
= 256
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o M52 H|23X| 9t 2562 batch sizeE 642 32 I, Out Of MemoryZt W sl 1602 Al

- EZ2 ZZHM Epoch7t 10 off, 50| O Ho{F 1, Overfitting0| 'LMZUCt D Tt

o Loss Function
= Cross Entropy : Transformer2| Default
= Focal Loss : Class ImabalanceE 7iMstX| 2t CEQ Hs %107t QIAS

= Label Smoothing : 0.1 — Class Imbalance i

o Optimizer

= AdamW : Transformer2| Default

e Train
o StratifiedKFold : ¥ 7HM &1t QIR S
e SOTA RE!

o Preprocess : Typed Entity marker(punct) + Query

o Model
= Pretrained Model : “klue/roberta-large”

= Additional Layer : BiLSTM

o Hyper Parameter
= Learning Rate
e 3e-5
e warmup_ratio : 0.1
e decayto O

« weight decay : 0.01
= Batch Size : 64

= max_len : 160

= Epoch:5
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= Loss Function
¢ Cross Entropy

¢ Label Smoothing : 0.1

= Optimizer : AdamwW
e Ensemble
o Soft Voting

« ZIHEE &9 47 22 : 76.7338% (SOTA + 1%)

= 579 B& : 75.5%
« AutoModelForSequenceClassification : 74.9%
e FC:74.3%
e BILSTM: 75.6%
e BiGRU:75.1%
¢ BiGRU + Multi-Head-Attention + BIGRU : 74.4%

= &3S 2E : 75.7%
* AutoModelForSequenceClassification : 74.9%
e BILSTM: 75.6%
e BIGRU: 75.1%

o XtA| "ot 2| A

o DRHEQ| o|: 5l CtN M

o TEMEQ| 9| : SentenceE @7 E Subject THH{E S 2 Z Object THo{7t OfH ZAIE 7HX[11 U=
INNVIES

o EYEE

= Public
e micro_f1:76.7383
e auprc : 82.4006

=9 gols s micro_f1 auprc HE 2 HEME

[%] NLP_10% Q @ @ e @ 767383 82.4006 93 2d

= Private

e micro_f1:74.8357
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https://www.notion.so/e6b3a9db1c454876a8c07a539dae7bcc
https://www.notion.so/20291fafc23b46b9b244cff54ab7af21
https://www.notion.so/23a58515d14a4b34a44aa171c6886dce
https://www.notion.so/d1c53cc09d994edfb1f7b4af405198e2
https://www.notion.so/d9b3a29fcc6942388c1131a92c6cd53e
https://www.notion.so/7d05772fb45240d4a9da6081bcb39d83
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