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1. T2HE Il

Z2HE Fx| | 2% U 2082t 2 FE(KLUE RE): 2752 THoi(Entity)ofl EH3H 441t 224 S 0 58Hs NLP Task

1. Hugging Face 2| Pretrained 22t KLUE RE H|0O|E{AIlZ 283l 30{%! subject, object entity 2t2]

ma™E | 3070 & 5Lt relation O E5H= Al 23 1%

TS 2. 2| EE IIOLX|EQ! Micro F1-Score 2F AUPRC =& 40| T2t 2 Q=2 [|0|E| HX{2|(Entity

Representation), H|O|H 52, 22 5! sto|mf oj2t0|H FHS T

JHer 212 GPU: Tesla V100 A{H{ 4 7 (RAM32G) /Tesla V4 (RAM52G) /GeForce RTX 4090ti & (RAM 24GB)
IH Tool: PyCharm, Jupyter notebook, VS Code [A{HH SSH 21&], Colab Pro +, wandb

Github Repository: Baseline 2& 38 & I:I-PH 22

Notion: KLUE ZZHE [|0|X|E S3t J&EH, O3] &Y 23 Ground Rule A4, Ot0|C|0f 222l

AETY, T2 29| LHE 715

SLACK, Zoom: &4 A|2F CHEH/H|CHH 29|

b=

o

3

2. EEHE G 24 U o

- B O2{0|E] 2/0] = Github &t2|XIE F0{ H|O| ARl AEO| BT 2|5 S 5t, 22 F20l2t CHE S Tty =
QIEE HoS 3l0] HS FISHSIIC},
oIs ot
2z EDA(Z0|, #0|£, E2, entity TaF 2t01), Error Analysis, HIO|E| S2H(TH4 24|, class inverse 24| WA Z20),
=" | Hllo|g] MX2|(subject, object entity A4 E2 H2))
2JEqal 2R ME(Attention layer =71 A%, Linear/LSTM layer 37 A2, Loss, Optimizer &%), CIOIE HXE|(Entity
= Representation - ENTITY, Typed Entity)
21=9) DE e O2HE oL (-2t 2|2 TIel), EDA, 2& & (Hard Voting, Soft Voting, Weighted Voting),
OT =

= | Error Analysis(Error Analysis 210|212 JH)

Github Hjo]A2tQl FE E|(T= 2|HEZ HO ZA A HH AES), W HH(TAPT =£), HolE
HHME|(Entity Representation - ENTITY, Typed Entity), EDA(UNK 24 EDA), DB B

EDA(CIO|E heuristic M3, Label & 2| T&F A}, HIO|E S (Y entity start_idx, end_idx 4|, Easy
Data Augmentation - SR 7|8t 2, 224 Down Sampling)

m
et
18
mjo
10

oF

HOHATE THotS I8 Xt NLP 2| IR ME Piieh 2|0 TINSISICt SIS bigfoR mameo| & SHQI
" 73 "1 5|SB0|'E LC) 1210 SRS 0[23] 913t Ground Rule § 0| TS0} 2BSP] Foft 4
|

r

RUES & Al HAUCH £, 2o} Ti9l 212kt SHE Ml HeS AP T & ATE AHS slof meNe
X|SHBHL|

- O AN

3.1 ¢ 2 Ground Rule

-a. 4 & =4 2 Ground Rule: 291 & 6:.% |ZFgt [, Project CHA| 2 20| 2019 ZrH 2 St F| A|ZSICE, 22 SHLEQ|
OfO|C|Of T2 45t 1 Task, ZISHAENE EAISICH ZH0| DR 2| 2| AR 210t 452| 0] A2ei0] ‘AR CHA|EE'0f
J|E6t1 HEHE 22 HA|Z HHY DR 2SCEEY T2 PE| te| O ASHES o JHEoflM ZIEHSH| Z|RU=X], dS53HEHH
SB3UCD M2SH= 0|, ATHICHH Aok 0| Q0| CHsH ZH=FstH| FalBtTt

-b. Commit &3 Ground Rule:
- 1. A main branch Pull Request && Rule : main branch 0| Cigt pull request = Baseline Code £ YH|0|E & U OFCt
TIHYBITE. commit message Ofl= &<, H|O|Ef, T LIEO0| S0{7t=F A5t push STt
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- 2. 742! Branch Commit 2t Rule : git commit & push & FE9| Ro|0|$t HSPIt Qg wff Otct TISHSHTE Commit
message Ofl& ZE 7 LHA(FI/HA/AMA|)0] E0{7H=E =St push St
-c. Submission #& Ground Rule: 2t AIZHEZ submission Slaae 2 S|4 SEISICEH 2=JFE submission & ot 419 M

SLACK THH| ER0i| M CH2 HmHo|H| 20{8t HRS+S mfst §| It submission & ZIeHTt Submission & & o] CH2
TIHO0| o M2l submission QUX| mefe 4~ JUEF AHESH 2, C0|E, J[, StO|HOf2t0lE 0| S0{F =+ UAEF
Description = 7| TiTt.

-d. 2]2| & Ground Rule: ™2/0| ZIHSIX| Q= Small 2|2f= CHUeH #fAl(Zep, Google Meet, Zoom)2.2 ZIdstn 39|
HES 2|=3trt.

3.2 T 2HE X Time line
- MIEXQI CHz| ZIg AX}= ofzHet Tt

—

= = " 22

SE 20| 2t & [HZ] AMX ZAL
20| & EHE0IM 22 £ A= KA EE

HIOIAZI! = 0l6H & =9l
HiolAztel IE 2t&(Pytorch lightning)
g &3l(Layer3=JLOptimizer, loss & S)
HIOIEl BXMEI(Entity Representation)
IC HA HEE

AE HIOIE 24
Outputdil CHet Error Analysis & 2& 843

4.1, =9
=2 == micro_f1 auprc = sl
7 Public Score (CHZ| TIgH) 75.5115 80.5521 53
8 Private Score(%|%) 73.9434 82.7705 53

4.2 H|o|ACtQl AE 2| HET
X[ CHelof M LEREE mEUel Lk tieloiMeE 2RSS AY HAEDOIYS sh=2Xk= 20| k2t 7|& huggingface

trainer 2 R4 QUE H|O|AZIQI BN HTHHOZ BAZ HAEDMO|ESIY| 0|3 pytorch lightning 2 2[HEHS
TIGHACE

4.2.1 7| Hfjo|A2tlofiM 2| I

-a. BHIH #il&: 7|1Z2| baseline Of|M subject 9.f object & Ihote EE0IM 2| HEHQ| ZfS EXIHR HOI=FM ''9F

TE FEXE 510 225t AY| W0l ' = O A otoll 017t U= FR, AAQl 2 B TR EXIE0| U
2 TpokstT, BTt 20| B2 AKC,

- b. 7|15 4] HQk: 1 score 9} loss, learning rate, confusion matrix 9 22 CIYst X BES 22 A ot T AEte

HAZIOZ &olg 2= U 111, wandb 2 ¢1E510] 0|2 AIZAH Q2 &0lstn, J|E8 JZ 4= U RCh

70| 4|2 FE: H|o|AZIQlat ©2| config parser 2F yaml TIUS 0|30 EIYIS0| 4%

WY = U FESS 2o 5 UL E H|0|AZQI DEE YISO H20| HES eS| TIde -+~ U Z SIACE
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4.2.2 Hjo| A2l A E ZA| Rl
TEOf thet Z2 of3f §iol, OIE*I W2 YA 2 IEI FETHE -0l GPIE pytorch lightning &f 34| ZA[1]2F 2
TES eQISHH ALt fot, Bl REIHAESHE H|0| A2 BEO|CHEL|, HHS0| =S 20| =5, EIL0|X|

special token & ot 5= UEE F/4oH0, EEO| embedding layer 2| 37|15 ELIO|XQ| 37|} BtFE & 02 &E2
st AEE AL

4.2. EDA(Exploratory Data Analysis)

FOIZ Eo|Ee] 22| 20| 2, S2hA 22, BO|E] Entity oF 2HAE HO[EH 242 TIH3H 1, 0|2 Soh = o2 T2t

= O —l [

TRIOIILE 2M S HIEC = DM S MR

mjo

4,21 2j 21 27 EDA

train data 2| HE(label) 22127t & 30 7H0|H, 2f E2iAH H|0|E] JH~E ZQISIAULCE no-relation & H|ESt 37 A0t
25 U2 HO[HE XX[HS HISIRUCE O task 2| BIH X|HQ! micro-f1 H4E 7& U} M|2|=l= no-relation &
KHX[SHHELE, Of2He| J2fojlA 2ol e 5= QIZ0| JHE M2 H|O|E{E 2= per:place_of_death 2t 71 B2 HIO|HE 2=
org:top_members/employees 2| H|O|E{ I~ Xt0| 7} 100 bl O| 42 2HQISHRICY. TH2kA train data 0| A class imbalance &
A5, validation data 7 FO{X[X| 42 20l A MESE H|O|E split 2t SZ0| TR THESHACE.

[y

Number of data for each Label (Sorted)

no_relation 9534
org:top_members/employees
per:employee_of

per:title

org:member_of

Ul’g:ﬂllﬂl’llﬂlﬂ names

per:origin

org:place_of headquarters
per:date_of birth
per:alternate_names

per:spouse

per:colleagues

per:parents

org:founded

org:members

per:date_of death

org:product

per:children

per:place_of residence
per:other_family

per:place_of birth
org:founded_by

per:product

per:siblings
org:political/religious_affiliation
per:religion
per:schools_attended
org:dissolved

org:number_of employees/members
per:place_of death

T T T T
0 2000 4000 6000 8000 10000
Data Count

4.2.2 2% 210|/Tokenizing &z EDA

Train data o Y2 2&2| Z0| 2ILE 2519 1, *l= 20| CHsiA sentence length 21 250 & £1t5t= H|O|H & outlier 2
AoIAUCt 24 A1t sentence length Off LSt outlier 7t EXHS UHBIACE 3012 H|0| ALl RHOI klue/bert-base ©f
EALo|MZ EZelct 20| thet 20| Xk HE 1t %*f%% §—.°'0f°‘|1f 20| Hekof tieh 2HE S 27F57| flEiME
| CIO|Efol| EXfot= =& Z0|of| CHSt outlier 2 JH~ELh=, 2t SEHAER outlier 2| HIES &Ish= 2| 20|t ALt
THTEHSHAC
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Sentence Length Distribution

Tokenized Sentence Length Distribution

5000

1000

% 10 130 150 170 9 310 30

160 150 200 20

Of2fl Je2f=oj|A &tolgt 4~ QIZ0] org:political/religious_affiliation £ XM|2|6t1= Z0|7t 21 2&2| H|E0| £6| 2 S2lA=
SARALE. sentence length Of| i outlier H|&0| &2 ‘org:political/religious_affiliation’ 22fA0]| CisHA{= 210]0]| Ciet H2FO|

SRS 4 QICHT BEROSICE,

Number of data for each Label

per:title 0.011
per:spouse 0.003
per:siblings 7 0.0
per:schools_attended 0.012
r i 0.0

0.014

0.005
per:place ul du ||h 0.0
per:place_of birth 4 0.0
per:parents 0.013
per:other family 0.005
per-origin 0.007
per:employee_of 0.011
per:date_of_death 0.01
per:date_of birth 0.004
per:colleagues 0.017
per:children 0.016
per:alternate_names 0.013
org:top_members/employees 0.008
org:product 0.008
org:political/religious_affiliation
org:place_of headquarters 0011
org:number_of employees/members
org:members 0.017
org:member_of 0.017
org:founded by 0.006
org:founded 0.004
org:dissolved 1 0.0
org:alternate_names 0.02
no_relation 0.019

0.031

0.021

0.000 0.005 0.010 0.015 0.020 0.025 0.030
Outlier Data Count

4.3 40| 3% : MLM(Masked Language Model) BERT 222 0|23t HI0|E| 5%

o

- a. o1 'Y ofzfjel 20| 5SS & W= Of2iet &0| train 2f test HIO|EQ| 7|& 2F0| HHEHSHH MASK EEE XY
klue/roberta-large 222 0|85t MLM &+&S 2 epoch B2 TISITt 0|20 HIO|E SUS I = train data o
EHBH*‘I'F_r ZUot, HEHSHH Masking 2 THO{0l| {2=2| OfL|2} THo{2f THof AFO|of| BiX[SICH 2|1 2+ 23

2 n el mask & U=, Mty *HEHI SYE 22 J|E train HIO|E{O|A ZEAD HIYX] Q42 X
Eéol FItEl 2% |o[EE g getct.

Ot S Ho=2
= EJ0IM BLtel

=2 OO0
= P

o= tfjo|gf 2=, CHetRl= F2o| giehol = %Qﬁtﬂj’ﬁ—éfﬂlﬁ}% of 500 Eo| FARZ T 2|1 Opx|af

OF QIE HCH2} 1949 1A 6 Y 29 U HASISICL
SISC0IE{e Masking | Z=, CHStel= FEo| [MASK] 27511 F30[2 of 500 B2l FAIETHt &2 ofxat

Of|A| B0 U FCHIE 1949 1 6 & 29 Y H=pSIQILY.
SYO[T H|O|E{< 23, tiotl= R 2o = S5t F3H0[Z2 [MASK] of 500 Eo| FAtnZHEt g2 1

Masking i A| OFX| 2} ot UE HHIE 1949 A 6 & 29 Y H43iQiCt,

=3} 0|5 G|0|E i‘% CiotRl= RO o = S5t 30|72 FAl 9F 500 He| TAt D Z Tt 2| 1 oFx|at

=fOF U 20011949 H 6 & 29 U HoIIL.
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Moot & 2120} o|0| 2| B error analysis At f1-score 7t &2 A JH2| class (no_relation, per:title,
:place_of_headquarters, per: employee of, per:date_of_birth, org:member_of)E X|2[$t LIHX| E2iA CO|EE

Pl sampling 5101 2 2E9H2| H|O|E{ S 25101 Of2iet 22 2R E = 5 HIO|EE TEACL

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

mjo
® ox

™ 9 [o
DELQ ox
oF T

- b, 78 OREH) ¢ Bl JlMoRE S| 27 olo] Ui E0|KD] 4013 DIANS T 4 U7, 2f Masking T}
S2X0F &2 E30| CI0|Z 012] S HEo10) Rare 4 QIOIA B2 YOl ClOEIS FUoto SRS WS 4 UCkD 423t
trf2h] QA EDA 2 5o T EIQIE TO|E{Q] class S SIS 46101 4155 412 TP 210/210 BIERICE B3t BERT &
positional Embedding & Sl 7ES stesoi| =7 Th2o] oj2f2t A0 2 FUS & A 2| AEHQ HstE XD 2
4 917| T2l 152 B B Of of2il 352 5| =0} 50| g0l 2 ol2km LY,

- c. A3} klue/bert-base 2E0|A public score 7t 64.5 Hoj|M 66 MO 2 1.5 H H53iCt.

4.4 4|O|H HX{2| :: Entity Representation

-a. 219 An Improved Baseline for Sentence-level Relation Extraction ©==[2]& &6t Ozt 20| A{22 Entity
Representation & &Y d¢ & M| 2te| A O He5| =E8h= RE Task 0|4 3% S OIFH AS & Y =
URALCE, mHEtA =2 [2]0]| H|A|E! Entity Marker, Punct Entity marker, Typed Entity Marker HEoCHH d52f 20|
ORI ZICH D A4 2F3HCt.

-b. 71 L8 & At : o2t 22 example O] &2 E 5= EZ Entity Marker, Typed Entity, SUB/OBJ marker, Punct
Entity Marker & 71245111 klue/roberta-large, klue/bert-base Off HE3IULC}. ZE entity OfA 0.8~3.4 & HEo| d&
24d0] O|FO{RACE

My

=N=]
o=

[y

Method Input Example bert(base) | RoBerta(large)
, {Something)>= 'ZX| 3{{2|&'0| A11 'HIEX'Dt 1969 A U (Abbey
Baseline Road)of| &+ i ac}. 64.5 67.1
Entity {Something)>< [Entity] =X| s{2|&[/Entity]0| 21 66.5(+2.0) -
marker [Entity]H|EX[/Entity]?t 1969 ' ¥H (Abbey Road)0i| &2 L-2{Ct. ’ ’
Typed entity | <Something>= [PER]ZX| 8li2|&[/PER]O| &1 66.7(+2.2) .
marker [ORG]H|EX[/ORG]?} 1969 H U (Abbey Road)of| & 2HC}. ’ ’
ing>= =X| 2|2 o] AT
SUB,0BJ {Something)>= [OBJ]EX| si2|&[/0BJ]JO| A1 65.30.8) )

marker [SUBJH|EX[/SUB]?} 1969 H 2 (Abbey Road)oll B2 afCt.
. {Something)= @*AtZP*ZX| 82| 2@0] A1 @*CHH[*H| S =@t
o] =1 -

PUNE') | 1969 1 e Abbey Road)ol B 2, 708034

S ENI E B2 A EAY 20| TlEX| 2ot BEY

T
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* punct M= =E[2]0ME Y2 E2| E[X| 2, oF=0{ HO|E YL = ot=0{ HO|E{0f| S| 75510 A HBIUS.

45,1 CLS-Entity Attention

s

Classification Layer

T

CLS-Entity Attention

T

[CLS] [ENT]

loizy| [penm| [ =2 | | 1sem

RoBERTa

[N | | =4

VENT]| | B4

Entity

emoagongs (€91 ) (0 | (e | (&0 ] (o] (e0 ) (&0 (em ] (o) (o]

+ + + + + + + + + +
Segment
Embodangs | EA1 | (e | e | (e | (e | (em | | ew | (em | e | ew

+ + + + + + + + + +
position
e (o) ) ) G I G I G G
+ + + + + + + + + +

Token
Embeddings

Efcls] E[ENT] [0l E[/ENT) gEI] E[3E9) E[ENT] EEM]

EJ/ENT] E[EY]

o (1s] (] et ] (w2 ] (i) [mm] [=¢] [rom) (2]

4.5.2 Multi Tasking Learning

- =m

H

Value + Token

RE Classification Layer ‘ ’ NER Classification Layer
1
CLS-Entity Attention
1 f f

[CLS] > [ENT] —»0|=Al >/ENT] > B2 > [SEP] > [ENT] > =M > [/ENT] > S4

RoBERTa

1

Entity
Embeddings |_EIC] E[0] E[] ‘ E[0] E[0] ‘ E[0] E[0] E1] E[0]
+ + + + + + + + +

Segment
Embeddings | E[A] E[A] E[A] E[A] E[A] EB] E[B] E[B] EB)

+ + + + + + + +
position [ ) _ N [ ‘
Emoeddings 0 1 2 3 5 6 7 3
+ - + - + + + +

EES 3]

Token
Embeddings

Eicls] EENT | EOledl| |eENm | | 33 1569) | | EENT) | | EEY) | | EpeNT

G
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wa (1] [wvn] [oea] ] (32 ] [1en] [mm) (ze] [sewn)] |

-a. 71 : CLS Token 2 22| 2 E FHE HOHHD
UOH 2t EZO| MK HYHIHZ HHA Attention S
TIghsliz=01 0| %|F YUHO| CSiECEMN X2 4
OO B ook e 2N HEE BO|g ZL ZEHO|
HHE ECt O 2 QlAlgh Zi0|Ct,

-b. 7194 gy : 2HH EZTH 1 0|1 LIHX|PE 0 ¢l
index_ids 2t= BEIME 2HE1 torch.zeros € Edif
Attention Y=} Yot AtO|=2| HIME PHSO{ELE
0|2 index ids 2+ Aglsto] A EEC| FETH1 0|0
LIHE 0 QI HIME DHELL F3 My EZ
EIA(0,1 2= output size 2F 5L tensor)2t
7|2 2= EZ(roberta output token)S =4St
Ay EZ "Mel MEDH @X|giz1l O|F CLS
token 2t Attention 2 TI3sH %= Uof| HsHZ=LC}

-c. A1} : 7|Z Typed Entity M=l klue/roberta-
large 20| 70 Ho|COL}, it ZEO| CLS-
Attention 2 M 8% 7|"H2 71 M2 1 d HE9|

H58AS 0lRIHIC,

-a. 724 J|= RE task 1 NER task T &
S50 BIO ENY FEMX| 50| 2&orttH. 2t
EZOEiY YK fFEe 2 ZHO| =g O 2HK[0f
3 A0l2t 7+ 2 MIRICE

-b. FoiRlH: 2t E3 SUB, OBJ EZES 7|Z2=2
type 2 BIO EHZ2Z 3 2HAS Y/ dsHHL). OIF
S Sty JCO|M 28510 ABXQ J|1E RE
task 2| loss 2t NER task 2| loss & AMZ 510
JTIE AIFHELL

-c. A1k klue/roberta-large 220 CLS-Token
Attention 2t €4 MR350 72.7 A2 f1-score 7t
Ltgt, 7]& CLS-Token Attention REO|
71 HELCH1.7 ™ ASSHRICE
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4.5.3 R-BERT

/ (XIXXX) EXITTT N
Fully-connected Fully-connected
- actlvatlont + activation
(XXX XX [(XIXIX)
FulIy-connec!edt A% AR
/ Average Average o
+ activation ° °
Hy H, H, H,  H, ° o
. o o e o TS
o (4 L d ° L 4 ° °
L4 [ J (] ° L] ° °
o 0 --- @ { «
e i b o ® Softmax
L4 (] o ° L]

BERT
Y . by - .
(es](v ] @) (0 () @ ] @0 [

tﬁ_J | S——

Entity 1 Entity 2

Fully-connected

- a. 2V Enriching Pre-trained Language Model with Entity Information for Relation Classification =&=[3]0A Lt2
R-BERT 2| 32 2= E32| YHE oI MZ2 Linear layer & F2[gCt ==Z([3]2] L2t ORHIHX| 2 $H2 task OlM =
‘45 E40| US Z0[2t 0 JH25HALH.

- b.2E: CLS Token 12|10 2} 2K E2S2 Average 810 Fully Connected layer 2t tanh ZH45} $t2 E0tA|ZICE
5 OpxX|e XHle 2 2 E EZZ concat A|#H O|E Fully Connected layer Off '20{ELCY. klue/bert-base & 256 AH2Q| FC
layer £ 0|83 1, klue/roberta-large = 512 xF2| FC layer £ 0| &34Lt.

- c. 3} klue/bert-base 21t klue/roberta-large Off HE5IU 0 HE M2 2 212f Of2fiQt 20| 50| 2FASHULE.

g

klue/bert-base klue/roberta-large
Baseline 2 & 64.5 67.1
FC Layer ¥ 0|% 66.0(+1.5) 67.4(+0.3)

4,53, TAPT

-a. 2V8: Don't Stop Pretraining. Adapt Language Models to Domains and Tasks =2[4]0|A Task o] E3tEl He 9|
H|O|E{E ot O AP SHEA| U EM BHEIO| 50| 2RUCH= LHE S TS0 27 LH JHA| 2 2| =% task of E2E HIOIHE
A eEAI2 | o fEo| 23S0 Tt Olsi =2t ot 2H 2| 4&0| £0HE ZO0|CH 2H= 7HE S MISICH

-b. 711 Y Ot CHZ|0|A F0{Z train H|O|E{2} test C|O|E{E H|O|E| MO 2 28I AP atgE 2= 312 Masked
Language Modeling 2 AAIRICE 1 epoch et&2 ZIYsII T, learning rate = RS X|2tot =F[4]2 ZAISIH AR
ah50f|l M AFZEl learning rate 2] 1/10 22 AFE3HCE.

- c. A1t : klue/bert-base B AL, public f1 score 7|= TAPT & &%t 0|2 64.5 ™MO||M 65.4 WO 2 22t 0.9 FItE
56131, klue/roberta-large 2&2| AL, public f1 score ?|& TAPT £ M 8% 0|2 67.1 HOAM 68.7 o2 2216 X
o1 st

4.5.4 Optimizer, Loss 7§

- a. AdaBelief Optimizer: Adapting Stepsizes by the Belief in Observed Gradients =&[5]0|A AdamW Ci4! Adabelief
£ AMBSI0| BLEU score £ 0.2 M F =l A2 =QISIQICE [2tA O] optimizer & E83ICHH 45 22 0|7 = US
Zd0|2tn MM2I5t0 adabelief-pytorch 2| 2t0|E2{2|E &260 optimzer £ Adablief 2 wHED, J7|& klue/bert-
base H|O|AZIRI0| A public 0| 64.5 O|AUH M5 Adabelief = 66.9 2 2f 2.4 ™ Itz 52 SHAAIZICL

-b. Focal Loss: 7|£2| Cross Entropy &= 22l A S0l Cish st BLIt UL Focal Loss for Dense Object Detection
=2[6]0A s B0 Loss &+ Focal Loss 2 S2iA SE7H0]| USICHe AR 20t SQISIULCE WEtA, HIO[EAIO|

NLP KLUE 2 E (Relation Extraction Project Report) NLP-08 = & |11
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S2fA 2FH0| Yoi ZAF U2 02K H2SISAD, 0| HBSHUCE. 1 HI A5 A2 DIBISHXIZt R-BERT DHo|A
66.4 01 66.5 2 4150 0.1 & A5t Zhleioict,

4629 YuE

QAR ChSTH 242 5 371X |32 0| siA ZIRsc

- a. Hard Voting Y48 0f21 71| B2 5 13 B2 DHO| 653t class 2 ABHOR MesHs WAOR oS ZIgsir)
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NLP KLUE-RE Z2XE (Wrap-Up Report) A1&Z T5119



@ boostcampeiet

2 842 T5131

Code Management

Hjo|A2fol FE EHET
ChelofM MSE oAkl SES THHO R ~7oh= 2YUS TI-MCY.

HX HuggingFace Trainer 2 RS st&A|7|[= ZEE Pytorch Lightning £ AFESI0 RS SEAI7 |22 H3UCH XLt
CHR|OM RRES =™ HAEDIO|ZSHK| Z23H JHE 2 0|82} HuggingFace Trainer & AHE3Y| WRE0|U, H2tA OfH
thgloM e R AU TIlSH | f/8hA Pytorch Lightning & X-&3MC.

J|E Ho|AztQl FE0f| EXHSHH HOSE UL I F SIS 0|2 S subject 2F object £ IHSHE FE0H|A
U2 HEHQ| 22 EAIER Ot 'S LEALR 510 HM|S FE0h= 2=t AU 0| =] FL, A tofl ) =
oL HetE|] QUOH, O|EX| 2 HA 2 EXHO| 220 HHE HEE UCE 0= FRIt EXUMLE. [MatA O]

LS o 1—

FESeval &= E'H'—‘IEI eS| EXIE S HMLUIE| 2 X|2H510] key S SOl M2 242 SHIEA FH AT

# 7|1E Hlojaztel ZC # 298 Hlojlazel IS
for i,j in zip(dataset['subject_entity' dataset['object_entity'])
sub_dict, obj_dict = evall(i eval(j
subject = sub_dict["word"
object = obj_dict["word"

i=i[1:-1].split(',")[0].split(':"')[1]

for i,j in zip(dataset['subject_entity'], dataset['object_entity’
= jl1:-1].split(',") [@0].split(':"')[1]

j

subject_entity.append(i
object_entity.append(j

subject_entity.append(subject
object_entity.append(object

X|h CHElol N AR 2t2A49| config & hard coding 22 8% M| ARSI human error & A&3M7| W20 Ot
CH3|0f| M= argparse 2 omegaconf 2&S &8l 5Lt yam| THU 2 FH| A& 9| config £ MO{Z 4= Y2 2SOt E3t,
yaml Y S S Rst= ATCRE TS| A oie & U1, A3 config & 7522 HE =+ Utt= FHE 22 &

UILH.
def config_parser
""hargparse®Z yaml Iio| ZZE dol2 F|, omegaconfZ ST yaml mHo| HolEl config S HOIAM HEElSH= ghgmn
parser = argparse.ArgumentParser
parser.add_argument('--config', type = str, default = 'config/default.yaml'
args = parser.parse_args

config = omegaconf.OmegaConf.load(args.config
return config
H|O| A2t FE= WTHIt == FEZ XM, CE B S0| 0| AE0f|M 2P0 191617 | Z =5 H|o|A2tl
0|2, E3LIO|X{0f special token & FIte 4= UEE F6t, 10 w2t Z&2| embedding layer 2
E3L0|X 2| 22|0i| | resize St=F 791510 special token O] =ItE|C{2tE 20| 0f|2f o] S22

main 2 & 22|

2l JioHelo] Aust LIEES Aot 22(7] fIsiA e main 20| BEYE0| 133 LIEE0| Z BHAZ|0{0F SHThe S K|t
H2IE Soll WEUY| W0l o tHRloiME main ZE HEIE AE MM TIRCE £ot 0| 2%t LIS Pull
Request 51 sl LHES H6t10, CHE YU S0| 28 AEE = UL T DE AMMS ELE SHSHHLE, S0 M
T, H|=0t 0|5E ot et SEiA|E| ZERHE SO E[HERS TIHRMC

o= or= - O— L- OAM

Modeling :TAPT

Don't Stop Pretraining. Adapt Language Models to Domains and Tasks =&[1]0|lA X|Qtet TAPT(Task Adaptive
Pretraining)2 2|Z2| LS| YSX|Z AR SH&010] LS 452 S012E A &g 220) task off S=tel Hlo|ERMS
JHX|D 272 MLM(Masked Language Modeling)g ZI38st= 210|2t0 =20i| A Hostm QUCH RHO| TAPT £ ME5HH
Sl task 0l S&ok= &S0 tiet O[3l =2t ZOHXICH= 20| =Z 0|l M FESh= LIEO|C. Wt 2| 20| = train 2f test
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CllOJE] M2 &&3ll TAPT £ XM E0IH 50| &4fE 202t 7HE S MR A S TIHMCH KLUE H|O|Ef Mo 2 AR sh&E
BERT 2 RoBERTa 20| OUK‘I =%t CH2 CHE|0f| A M=t train 1t test H|O|Ef AlZ HIE O 2 Mask Language Modeling &
TIZICt. 0|2, ablation study & fI8H CHE ZUSS Lo 1780t 7, TAPT & &% Z3ut MEoHX| 2 2| 452

co=
H| o 24t

—

OI-

tZ1t0|Ct. micro f1 score 7|& 22f 1.3 &,

r

Of2f #=BERT 2 ERTa Z20|A TAPT HE H=22| public score £ H|uw!
o

“
=, RoB
163 Dk M3t 212 ol 2 ot

TAPT X g H TAPTHE &
ot metric Public f1-score Public AUPRC Public f1-score Public AUPRC
klue/bert-base 64.0741 66.4684 65.3753(+1.3) 67.3594
klue/roberta-large 67.1473 71.3321 68.7156(+1.6) 67.1473

D3 4450| Cf T LIR TAPT & X838 RoBERTa 20| 39 CI2 HYS0| A8P| =2 HuggingFace Hub O 222

X[t ei=lofl B[St FHdE

EI:-H EI:H

0| CH3|0fM= Pytorch Lightning € AF8HHA], HuggingFace Trainer £ AMRIHE O|F CHZ|0)| HISH £l 2R =H
X817, LSt learning rate scheduler, loss function, optimizer £ &%t 4= QUQICE. 0|2{st AXS E3ff RO 21X}
Sx} dAlof| CHH O 4| OJ8HE 4~ UA T, learning rate scheduler, loss function, optimizer 7} Z&0]| O|X|= P3O
ZEo=z MmE 2+ AUUCH

—

~o

2c ) 58

AlS SH =
SR

K| L]0l M= o o] MHOIM 2] 7S SAIo RE3HK ablation study 7t HMCH= O|RX|X| Z3=0, O CHs|0l| M=
ablation study 7} O|R|E = UES oF 12| He0f| A= SHLt2| AT ZASH0] i 2210 ZE2| G50 O|X|= Fhs mefy
2 9loiCt.

T MM

Lt CHSlollM 22t

Al ZIsH X0

[ == R i Ry Y

0| CHE|0M ZE 22| DIES TS| £(0f CH2| XHH0j|= C|O|E{o] LS BA0|Lt 2 2HAE A3 S TISHK| Z3ict. O2
QIsl, CH| SHdtx|off 25| AYE Al=SIC 2L GO|EQf Tot X|H, ZHo| Ciet 24 24H| SHX| 21, A == task of
Mgoh 4 Q= 7|'HES O E0|Z2 A= 2 2L} ChS Cie|RE = AR E ofF ol 2 StHEte B2t X[ &, 0% H|0o]E2t
oAl AME St RS2l BAE Sl HAITEL EHIE FYolotn, BE M3l ALE TASIH R0l M8t HAlo=R Tlet
Zo|Ct.

[1] Suchin Gururangan, Ana Marasovié, Swabha Swayamdipta, Kyle Lo, Iz Beltagy, Doug Downey, Noah A. Smith.
Don't Stop Pretraining. Adapt Language Models to Domains and Tasks. ACL, April 2020.
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