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Tk, A7) A dAlE, 7] A
< (Contextualized Embedding)

B A7 e EREES A8k slold.
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tuning) ko] F7] Hoj:= ste] Al2 BREES Ashs dAE 2FIH
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L 72 & 69 S13WAlY] AAE E=AGE sF kot

T 82 = 79 S1339Alel whel X3k HlolElE oJAIA R EAIShE d kel
9% = 49 S209HA19] A S EAlEkE sEEeIt

= 102 = 99 Al EFRUS dAHo R A= g et

T 118 = 99 A2 EFELS JAHoR mAE: Mdeltt

Lo12¢ & 99 S239A9 A S EASkE EEkolth
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2 gAAolA AEEE HARdelE dEaE ()= dE EW FUlE, &vtE E(smart phone), =EE
Ef(laptop computer), UXEW4-8 27|, PDA(personal digital assistants), PMP(portable multimedia
player), ul¥]Alo]A, & olE PC(slate PC), ElEZ PC(tablet PC), &E&HS (ultrabook), $lei#& tu}o]
2 (wearable device, d& B, 9A¥ 7] (smartwatch), F:;=F @d7] (smart glass), HMD(head
mounted display)) s°] 234 5 ST}

2] = b A8 7hed A5 AYstd, oAdE TV, "
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(20l MENA(R)E BalA B4 hsetes A 9449 5 o

A= v Addely fdEd@ @) 258 A8 Aldelgel g dAele sdsta, dAed A
dlojefel] 7| xsto] e EFELDE AP, AdE HdE 2FEEE olgd A olE EFAdAE 9

&= 28 Fxshd, Au(D= Addely 731005
S

dlole] E7aA(10)= A (Do ¥=2 ujd 5 3l

AAdOIE BRFAA0E BALD), delguol2y-(12) R Ael(13)F ZFFTh. BAR(D), dolelH
o]2%-(12) B AJF-(13) N2 AAsh= A28 Mzd g8 421 5 Ao,

Z 2+ WLAN(Wireless LAN)(Wi-Fi), Wibro(Wireless broadband), Wimax(World Interoperability for
Microwave Access), HSDPA(High Speed Downlink Packet Access), LTE(long term evolution), LTE-A(Long Term
Evolution-Advanced) &°] ©o]&2 4 2},

dolE o] 25 (12)E SAF-(1DE &3 #4d 7% FR1, AAF(13)9] 7Is5ds A% 745
(13)oll A4l At Z+& HARE A7,

o

B, Ao F

to]E o] 28 (12)= ZehA] W Ee] B (flash memory type), SF=t]2A= E}Y(hard disk type), HEH o]
Ft= wlo]la2 B¢ (multimedia card micro type), 7F= EFQ9] WlEE(dS S0 D == XD WEE 5), &
(random access memory; RAM), SRAM(static random access memory), & (read-only memory; ROM),
EEPROM(electrically erasable programmable read-only memory), PROM(programmable read-only memory), A}7]
Hx2y, 27| fzz, dsa F Aok el BYe] AGuAE 238 4 k. m=gk, dlolEHo] AR
(12)= Y2284 JH= 7482 F 9o,

AoF(13)= AAHYEE(14) 2 EFEE(15)S X,

AAEEE(14)2 7218 AR HolHE YIS ERrrdel JeEdolHz Wishs AAeAAHLS s},
AADNAE AYs, £AS, AY D AolHFANAL EeH.

sk, AAYRE1D)S AP FH(14D), FAS FH(142), HE FH(143) 2 dHolgF2 F4l(14
xget, dAEGAd deiAe £ G o2 gddoly E5UHY A FHlA AdAE] A s,
THFEE(15)X AA2ld dolgE Avd (Embedding) st I

[e)
5
JEE o5 A5 FAFAL SG5H BAS ol §3te] WP HolHE

(Ensemble Learning)oll= ¥ ¥ (Voting), ®l7 (Bagging) % ¥ (Boosting) W'
g2 5 oh. o, oo BHEE AL o),

S, wF TH(162)2 st dagEFE o] &3 E VS Fd AxldelEHE Rt

SAHE 71Hel = CNN(Convolution Neural Network) 2 DCNN(Deep Convolution Neural Network), LSTM(Long
Short-Term Memory models), KoBERT(Korean Bidirectional Encoder Representations from Transformers),
KoELECTRA(Korean Efficiently Learning an Encoder that Classifies Token Replacements Accurately)

BERT(Bidirectional Encoder Representations from Transformers) 2 ELECTRA(Efficiently Learning an

Encoder that Classifies Token Replacements Accurately) & Zo]% 3shi}e] darglFo] ALEE 4 AT},

d AA AoA, BEF FY5(152)2 CNN(Convolution Neural Network) 2 DCNN(Deep Convolution Neural

Network) & &k shfe] daegFs ol&ste] AHolx sfue] Al 2FEDS 4T = 3o,
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g AA deA, BF FH(152)2 LSIM(Long Short-Term Memory models), KoBERT(Korean Bidirectional
Encoder Representations from Transformers), KoELECTRA(Korean Efficiently Learning an Encoder that
Classifies Token Replacements Accurately) BERT(Bidirectional Encoder Representations from
Transformers) % ELECTRA(Efficiently Learning an Encoder that Classifies Token Replacements

Accurately) & A= shfe] daE]HE ol &3t Aok e A2 FFEAS YT 5 Ut

A A dellM, BF FH(152)L Al EFEEI A2 EFRUS o]gdte odAE EFRdS YA S
oh;]_

% .

AR (13)=, st=dojd o=, ASICs(applicationspecific integrated circuits), DSPs(digital signal
processors), DSPDs(digital signal processing devices), PLDs(programmable logic devices), FPGAs(field
programmable gate arrays), Z=ZA|A(processors), A|o]7](controllers), wlo]ARAEZH (micro-
controllers), wlo]|a & ZZA M (microprocessors), 7Bt 7] FdS 93t dA7|H2 §49 & Hojx sys
o] &3t FdE = U},

T, ATEo]Hon H Ao HAHEE da 2 U5 g2 A dE2 HEY AXEYY BREE
2 7dE § Qv A7) AZEY BEE 717 B wWAA oA AWEE 3y o] VT 2 FHE5S 53
& otk AxEe] mEs AEg RO dojr 2y Az Ee] fEAoldoRn AXEGe] F=
7F FEE 5 A A7 AZEo] ZEE YR AAE I, AojF(13)d o) daE 4 .
olgloll e = 4 YA = 1565 FFste] B dyo] AA] oo w2 HHdely EFHUH(SD talA FAls
v g}
T 42 Fxshd, ARxdely ® (SHE HAAdHE AAgst= @HAI(S10), AA®E HAdolge 7%
st s BREAS 53t 9AI(S20) 2 steE dE EREUS o]&5te] AAE HAdoHE &
FabeE 9AI(S30) S Z &)
T 55 Fz3W, HAdely EFAA(10)7F 7dAel st Hddolgd] tigt EFEdS Aty AAE ¥
FRUS olgd 7] AAE B4 A WE BHANE 2EEE FHo] MEFer mAdAY
TAE AA oA, HARldolEE AAAUHEZYE TEE 4 vk, AAK U EE AFAKA A Bl
2 e 4F ddyel tid MEAA "aE ) 7hE o)y THE X HAAF Ay 9 F3aA "grER A
g 4
ARG olHE 54 Adwe g MEAA dxe 5 JAudyy) feE X 1A 2y 2 F34aA 9xE
?@%:Fﬂﬂ.ﬁzéﬂ oA, HHdolHE MELA H2E | X HAL 23 9 3L g2EE o

AR AN A, BAdelEE A B Rolvl, A AERA HaE, F2E A g dn 3
ey grER PR, BARA @ 44 delA, Adeltt ad del the Augel e A7
dolez 748 & 9

AR olE 7} ARldoly EFAX(10)2 A, AXd ey /742 (10)9] AARE(14)o] A HlHE
7 2] g} (S10) .

2 % Mﬂ drym|, #AAdely EFFX(10)9 EREE(15)L AAdd #Adolgo| 7| Zsle] AE BFR
d.s g5eth(S20).

Shgol guHW, Aoy ER4A(10)¢] EREE(15) Ssd HFE EFEDS o8&t dAgd A
AtdlolEo] ek EFAIE F5TTH(S30).

Fol Ao EFE Adoln, A HA oo, H5e] A3 Hd(Class 0) R
3

L=k o)
= = T
Aok, T3, A AA AelA, Faol AL AHA(Class 0), F47A(Class 1) 2 TF5F4

ofgfoll =, = 6 WA &= 8& Fxste], AXldHlolEE dA st dA(S10)el el FAH ez Ay,

() Ao HE A 2sh=

l‘Xl

A(S10)¢] A

T 6%

i

Zoh, AAUOIHE AAE BAGIE 7] A4 SFEAS AF U SREAE A
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[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]
[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

SSEE4d 10-2686984
St= WAI(S11), Hoj2r] FHS FAdsEt=E WA(S12), dHolHE F£XFEE wA(S13) 2 doHE udY
(padding)st= ©@HAI(S14) & g3,

WA, AAelE BHAA (1007 2408 AAdolEelA 7] AR S5EAE AeH U 55
ATHSID. B5EAe] s AARE(1)] 495 £ (14D o8] Fam 5

AxdelHol= SAEe 2L SitArt wol EdEo] lo] AxldolE e A9l (sequence) 7F FHI=sHAl T

Ll

A

e 4 odvh wekA, AReelEe] ARAE #2177 S8 7] AW SRR A UnA SRER
g AHAg,

A A delA, 7] AR EREAE T, e /-7 s 2e sle] BRERAY 4 it

wd, AAdelEe] xaE A A4 Avks dugst sl g@sa Felel SAdelHeln, AGs 43
(14 4Pse Gele] SR olEE HAE oz Wi & k.

o Sol, AdeIE ) FAel AwE A4S, A A dolEE 2E $xd g el & k. A
B8 FRUDE 522 o] tiat HolHE "E2E P4 £ AFAUT. S e 92E FuE e
2 4 Sk,

48R AR gRdu, AAdeE BHAA107 7] A48 A Azete] Azvelee] xed o
zE9 Holzy] R HURANKSIZ). Hoj2v] FHe HAst AFH 49 (L4De o3 Fa8 5 9
.

71 Aol 277 dAY AR g2 P =

Ak Aol wet A delee] L3E BB Hojny
4 = e St i%EM e
= O

27 tHe] AHgE  jin. dE

Qr}. g vAE

S an. A Bel, 1a% A, g
A A el A, gojzy) lolw Tk BWitHel HUsta & ek,

gojxy] F2 e FAslol= vhdksl Euo] A (tokenizer)7F AFEE 4 k. A AAl oA, Mecab-Ko,
WordPiece from KoBERT, WordPiece from KoELECRA, Mecab—Ko & WordPiece & Ao 3] EdLo] A7} A&
2 k. BVl Ad o3 Hzldo]Eel xgE BAETL 549 EF(token) o2 #E T

goj2r7] el digh gdsirt ghuHd, Adoely £743(10)= Fdstd Azl oleE A 5k3th(S13).
= 7& Fxshd, AAdHolHE A Steke dAI(S13) 2] FAIA QD HA o] =AE

wA, FRE f92142)90 Qe @ARdolEe] tE EAvolgo]l FHATH(SIZ). EA A e AA] ool A,
FAS FH(142) B2 Eavge]ds FdsA @il Adst FHl(14DoA Eaveldd AdE A8 5
o]

EdvoelHe o3& HAdolErt H4o EFZog FEHW, X3 §H(142)0] B AFE "I
(5132)

FF&"ol g8 EW, X3t F3(142)0] EEY Gl 7]1Z8te] HolgE =233} (S133).

T 8% FzxEhH, A7) S133etAll o3 A gtE Ay Al o2 ZA|E

"FaE" g2 AzYolHd TaE ES F 13023W1A2 WX E EZola, "HA BEELS AR o] X&)
H Es =, B2 uld A uwgl X317} o] Foit),

A = 6 %E‘S A, FAEE gdEged weEk Y f§5(143)0] A sy ghEE xldeldd digk

ol

A9 F(143) e Be] SAshE ARolele] A9 (sequence)E HlEk L, o] A sky A7lnjolEle)
A AR~E SelFT

wah, Ay AA2o) SAHW, Selg Huf AAzd A zske] Bael FAskE AAujolEe] AAAE FM
A, %, wel $A5k8 AQHolE wre| holg BN,

diojefell Wigk dAxe]7 dsen.
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F4Z4(Class 1) ¥ F35/F4(Class 2)2.2 &

FHH o doly &

2}2}e] 7]

dlol8 =

]

[
L

L.

AX

2 F51(144)
AXH(Class 0),

glole]

]

L

=

[e)

Pad
i
.

L
T

gl A AR5

glole]

]

A
g

A

A

L

L

A EE(14)9] dHeolH
gl A A-E-H

AAe)7} AnHw,

[0100]
[0101]

[0102]

=T o w o o o N A A ol E LU
o jatyl] N Y ~ _ _ T —n —
ap " Py T T on? - ° 55
o T o %o = EIY 3 e o o () T
< A g " ! o N E E El R
- T - o A " = o oH o8 ~ B 2 T
- = ) = = < oF T og X
B R T » ol ~ X i %o ¥ g £
= E o MM K o & of o el | il ™ me Jlo
W o= Wk ot T = 1 = A= N o
3 h —_ ey ~ g W ! w-m T o A
T o = K oK S 2 =E 1o T - G N e
= LRI = A+ 2 E " W Ty N ) E Fo T
) —_— [ne)
T o T T T o T Y TH T o . ~ M
= W 5 7 W Za X M mo o I T
3R o %o H 5 9 7 30 o T 2
ﬂ = o e W 2w S0 ~ Mo S = W Bl
T - —— Z 1 o —~
- oo H g X T T o e =0 =
— pol ; T e o &
o mg x - Yy § T m TR E ®4 0 =X L
"o c Wm T L oy . = S R g Ko S
o A e = -~ 70 70 ° T o L P 2
uroe = o5 = RO T _ g Lz
s AL - B W R e oo U
o __ wm P T AR - o 5 . H Eom < . -
) oo o B e 7)) i R — o M
Mo Bogn ol X 2 O T T T a ° 3 o -~ N LIRS
o s 2R Ay B > E L RX T %
—_ < = =
S T ® oo %o o= o 0T TH R R * 3
+3 BT R owm d e Te o gau wFTETE 3T g oz=
o = I T W o, o T m oW mlh PR = X 1 *°
CI < o X g = = M - S
B o T 4k mﬁ um = B A o : oo T oy W
o o w Moo 2w <) oF 1 pe o wT 3 ™ . T
X W o T H M R ™ Mﬂ L o TN i g 0 wrm W
=T R SCICHE:- B B —_ = = W 2 T
mw N M T T o o W g o 20 K 3 - i il oK Wt
Y XY - —_— W = " i B o < O or
= ~ 2% o 9 W 03 _AET = & M. Mo 5 i S
£ FT Lt dyyE T, T TP o5 Mwg
I Sl w oj = el —_ 0 )
5. ErFeREOE x% oI fIi.r BE s af
o ﬂ,w I xm _;mm oL S = W M3 - = W Wy He
= T W e R 5 E s oo .5, 2 x  EE
—_— T —_ i iy D . —_ iy c—
77 Tl aw _® 3L T3 G S R = A S st
fy 2% "% 3 HEF FE peZemerc Fa o om i1
T® I w2 e g ® @y o4 o7 g FoW o B 2R
< T T . [l
0 I T nt = JI N - T T X - X st =l N
%ATMM Rom o ow OF mn B 23 IR ,MMWM - £
il OW T o ‘ﬁ_w_l HT_ ﬂor o = ,D| o T TN T X % 0 8 d| T = _.E
W o= - , = = R TER M —F T A TN 5 T
e Nl 1 B L B 7 O N U woTE L TE
B PR R o X g Yy o g v, % il 7w E W
=0 o = o it _ o %o < o < 0
RS G+ T % e o R o Sgp ¥ wm W wWH WA me R g [
EUCE CR T TR T C T I I
TR T T oM & WM O BES N M MR W M M Mmooy
z T T g z3Z = =§ § ¥ ¥ ©& &&
: = 2 = 2 : = = 5 35 & 2253 53

o] Segment 2 A4
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2 A7

el
=

o
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R ]

o

&

3}
=

| (Segment Embedding)

2 [SEP1&

]
3HeH(S22) .

o
=]

RLN

373

?_

W< (Position Embedding) S E

o

L
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)

L
=

3

1=

(<)
X

A1
==
T

& Aol
1

hyA
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[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]
[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0141]

[0142]

SS90l 10-2686984

A AA oo, BEF FY(152)2 CNN(Convolution Neural Network) = DCNN(Deep Convolution Neural
[e)

bae e olgate] Molw shiel Al $REDL YT + Avh,

CNN U DONN hare] ol of sl Al 4R do] A== o] MdHor mAH.

Al = s, Aol 274100 wWsl dwdo] Fad 23 dolgol 7128 58 F3
A2 BFEES AAITH(S23).

g AA] deA, BF FH(152)2 LSIM(Long Short-Term Memory models), KoBERT(Korean Bidirectional
Encoder Representations from Transformers), KoELECTRA(Korean Efficiently Learning an Encoder that
Classifies Token Replacements Accurately) BERT(Bidirectional Encoder Representations from
Transformers) % ELECTRA(Efficiently Learning an Encoder that Classifies Token Replacements

Accurately) & Aol& shte] dag|EFS o83t HoE o] A2 BFELS AT = Q.

= 118 =3, BERT(Bidirectional Encoder Representations from Transformers) @alg]sol <& A2 #
Frdoe] AdEE Aol MEdor TAHEY.

=128 FESW, A2 FREDE s @A(S23)e o AA] de] FAA o] mAlE

wA, ARdely E/EA(10)+ 7] 58 Z¥ 28 ol &3 s5S T3l x7] 7HEAE F59rh(S231).
27 4EA g5o] fuHw, Aoy ERAN(10)E TuE Juigel faE Ax volEd 7xd o
S B8 x7] 7FEAE vAZA (fine-tuning)dte] A2 BEHFEDS A TTI(S232).

a2 dolA,  KoBERT(Korean Bidirectional Encoder Representations from Transformers),
KoELECTRA(Korean Efficiently Learning an Encoder that Classifies Token Replacements Accurately)
BERT(Bidirectional Encoder Representations from Transformers) % ELECTRA(Efficiently Learning an
Encoder that Classifies Token Replacements Accurately) & Zoj& 3li}eo] dag|Fo] AFgE 4 9

gobe] PTG SaHe, Addon Ao o FAYelHE olgete ¥ A

PN
T

o] BRdes e ERRds A4E 5 o
%] 7

N
ot
|t
sl
R
h:)
>,
W
(o
&

t
Q__“

2
Ir
=
\

il

0

k

S50 mviadel el SteE A%, MARd EE RRAEA A2 2R
]_ T

#
HaMe] g @v s BEZY Ao Alr #e dolo Yol

o 7] 855 I x3tE 3H s B9 Hu ARt 2 Aol dolE st 3
]_

a2
&
2
o
™
=
o

= Ao o] RBalalo] Algsolsly, Batd dolHe] et 7)9urt ¥dER 2S5 9l Ed], #AMY
olg9] E3a7 BAES A 1 Zolyt 7] 5 mu Al ¥3tE muso B Hu SRt 1 A
S-7F W skt

ool way | Fuse] EZY Ho e IS wA ¥ Al EF Zde] § AR HER, A e
Elo] ol kA Aeek E/7F ol Fold = 3

d AA deA, ARdolEE, EFVe]d (tokenizing) & B3l AEEHE EF(token)d Hul 2 H F H o
L sty gt 71 AARE TV lsRy 2 "HAEdeHE x3sta, e Ve A7) 7] g5d Zu sl
of x3he ZH 2ol EZ] Hu el tiEE F vk, dE 5ol F¥AY ¥92ES EZ Ho 4 Hit
% Holm shte] MGt 71E ASR & 4 ).

A 2] o)A, 9AE 71 (Ensemble Learning)oll® ®® (Voting), ¥l7J (Bagging) @ H2® (Boosting) W4
o] AbEE 4 Stk tiuk, o]d A HE H-2 oYt}

(3) stsrdl M= wREUS ol gste] MAed HAXIdolEE it WAI(S30)2] AW

T E 4% REeW, AR BRmdel A4HW Pl BHAN(10)E AxE AdelEE id
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1% (Macro P)

=

: o AR
F1 230 (Macro F1)7} EA1¥ k. DCNW 2 KoELECTRA €iie]&

s=s4

o}

|

0]-83F KoELECTRA &1L

H2E A7} EA

o 9

=

i=]

, DCNN &g

SEL L

[0143]
[0144]

B %o T N = Y T 4k o w ) W R R O T o bR R do
o 700 < %o T ralle = — " o = M Ny W
pE o oh T ow ®OR s s IE S o 2
o 7 0 T &1 o o o = WW g . N Al g =y
T i T A T o .7 H T oy M T W SR
= o o) N S M - + ) = oy M LR L F o HF
= = 1H i~ m N - % = S " om gt 2] OAE U0 + W m — = m
2 ey = X S £ = K I A I N JICHP AR
| o~ g iy xO sz T NR T oo o o RO B s ® o
jig — BoAE T ~ s 20X o B X' oF o [ LC G < or o
o A3 k3 B = EW I ,DI E ~ ol Uf N_.o el o LE ol o ﬂﬂ = 0 =
olo _ — N o T T =0 —~— Al ~ S S - iy
z o N N & W ° FEL G he o @ET
— o s FHE ~ - N - Ho T =0 O AR — Ry o = T —
= ﬂr j— —_— T N 0 N X° O D\
I - S o R T X - B
[z R =) © o T o= o R W W g uag oo PN =
T g F XA T AR " - a9 w B = T = R I Jo %y
B 5 - o AR = e F o e o il W ) R R TR
e o A= X el T N il - W o Wop <o T
4 o o S T % il] ™ 5 T K ™o | | o N WX
oy T S = oF 5 | < n ful] 0| - s IS o
o e P 2 Fg4oed L E 2 nE oW LR e S N
= g = e O _ Mo — o T Do N e
- mx 5 AU W oo B (A ~ 0 = ZNMMﬂGMMVoTPr
®x M= Bw ®w B 2 X5 oy w3 HmE Vel Sal®Tog
U =@ o T W X = <] o X B2 T o T iy
- oS ) o A= o)) D ™k o
Gl St A= % el = i Zo -y — S B o o= W <3~
Mo T ST 9w g, Y % om0 oW PY T ST gl oo °
W bo 2 ﬂ (= G S o % & ) ) g ) = B
e = U A I A ~ ﬁ o o mﬁ S TR LS _m_ Ry
X ~— s ) r f - : _— )| |
= 2 LT g Y Uear o - 03 oyl o F TEs sgxlighygfiosw
” = T e Jx it N =r = T - Tl . T o U o Ko e B
£ SE2 R YT owmg TP § T e 2B 4T G3 ZESHT S =T T
—_— 1o —~ — iy ~
£ 3 <~ w5 2 W= AE o 0w S e [ e ok H o E ] X =~ (ERRIY
o RS TFL o5 E B oom owm X N B R s SR W
< 7 EE AR TE w5 8 MxEogp ®oOowm U MESE Ty, giy
= Mo w2 HML w g B I D o] w0 X 3 ) R AR H] %0 &) ‘:|o niy T &.L, T <
pESE g Xy de FA o4 s KW Ok Z g TR oxgu NP LTy
Lﬂm,x g o#ﬂgam.ﬂﬂ T N T x_m < oW i ]Wu =T EI\U)i%iﬂumﬂum/mEl%
Ay T o oo B~ MR g Yo o7 T pow = LY omw BE BwE Rk
S T Y A TR, R T ¥ I xx PrEwxLISETD
< = T A 2 < _ T : o °
CE o odm 9 E T ow mRE S s T o® T oM IR 5% WE g w g0 Mg
. S I SR Nl B 1) B O S P Mg Pt T®
i ey 25 M ow RE WAL T L = 5 s g3 T i KN < -
N g Py 5 Wy BT oy oy X wooow TR EL B gIMEEkIE e
= ko o P = B LT e S I DR A = s Ty @ Y oamg o TN =B
2 ¥ sd e g ¥ ohd FEF 2T a2 " el zE g el FEeaaoxtEEN
xX | - —_— o -~ _— — — ! I~e —
) e B g g o o 4 BEeg M 0 Ee UX M pErgToedom K
5 il T T Ry Mo oo > Mu n s H T KoL R RO T ol Bl pN BE %O X 2l Wt o )
S MY =% X% % ~x T w 2 R Iy = . R m o B T e
Suhm Zd o N T opwg B wme 8OW TS E g o oo Mgy By L
Mz O 5 T e Moy X7 DR R TR =n o X W W2 W
< o ® oy ceg ® g P o7 N o W p ~ _
B X o = iy w A N Nk TR e mK O R ® oo Jo 2 G =
il W T T T , | 4 T X wsw Tw TR w0
=2 = 3 5 o B T4 : B AR D3 — 5 xRk 2 1
05 T R~ ® o R o X W m oF o < LT W N 6 HE®m o W BT AR
W PR o I OH OET OUNMTET OF TR R UM T FW oW o 5T RFRTPTTDTNE G A
7 o) w = = = i ¥ w T = 5 = = )
X X T X = b b b L2 =2 b het et et
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[0164]

[0165]

[0166]
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A7) AREE A, dALE, A, dolHuMlel AR St o] g2 £3F wot dolHE Ak viArt
ol WA or dolHE A4stm, 71710l & #=(reading)o] 7Hed WAE oJn|dtt. FAHORE,
7] AEE wAe o2 ROM, RAM, CD-ROM, #7] o], Z=wtixaz, 3 deolg A Fol AT,
olol AFHA et F, 7] TR A7) AFEI 5T F e g An e gdd 7|5
T AREARe] Y] AFEAS] vk Vsl AdE = v B, ] viAls HEAR ddE A5

B Azdel #abslo], BAgHoR AR} 92 F Ut 2=} 439 5 9

¢

17

2 o] Axjdel #Hste] AyE W Ee duEFe] dAES =R A FEEHAL, =0l
o HAarE AZEY EEZ FHHAY, EE o5y At s TdE F Uk, AZE9O EES
RAM(Random  Access  Memory), ROM(Read  Only  Memory), EPROM(Erasable  Programmable  ROM),
EEPROM(Electrically Erasable Programmable ROM), Z@|A] dlo]Elwlo]2%-(Flash Memory), st= T2z, &
& Tlx==, CD-ROM, = ¥ wo] &b 7|a okl & &yl 9dele] Fujel HFE d57Hs 715vA

o FEF 5% Aok,

¢

o, WPE EWS FxE sl B Uyel AAdE AWSEAW, X Aol Sah A LRoke B4 7%
A @ ownol 11 71%A Abgelt BEAL 54 MASA %nd e pAd FH AAE 5 ks
AL oldd F A Aol aEmE, ol NEd AAdEE WE wolA A glolm, AFH o]
obdl How olsfsiopu g}

rz9 49

1A

2: Rl Qe

3 ES=A

10: AR olE BFAx
11: S

12: djo]Ej o] A%

13: Ao}

140 AAYEE

141: A& 44

142: 523 &
143: 99 54
144: "Hlo]E]=4 44

15: E{HEE

151: dWld F4H
152: &F7F 49
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AXBIOIE YIS E(2-n)
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\ 4

HOoE13)
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G| O E{ Hi| O 2 £2(12)
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HIO|E{ S 4 | K(144)
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1] ¢} average

CNN & Batch Norm.

Blood
pressure
is

slightly
higher
than

examination |1
results

Embedding

CNN with Padding & Batch Norm.

Embedding ™

\

with Padding
&

Qatch Norm.

@ Add
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DropOut

Repeat
6 times

1/

—
GlobalMaxPooling

\"-‘\_B‘a!chNorm.&DmeJ},,—~""
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Input [CLS) Y O 4 GUCHSEP)=22 AP ZIt ... [SEP]

Token
Embeddings

D D DD DD DDDDD

Segment
Embeddings

D D D DDDDDDDDD

el I N I I I I I O

Ml LT T T T T T T T T
-sentation
Input Repre
ssentation

)

- Encoder of the
Keys Transformer
Queries K
Values ’ Repeat

L times

—
Multi-Head Attention

Add & Norm.

-

7l 2SE AHAMS 0182 a8
EESBPELEER

S231

A 4
Mo} S0 = Z1t HIoIE Ol

JIXSH a8 Sof £7] IIEKE ’\_/

OIMIZHOIN M2 ER2EsS WY

S232

Ok
FU

_21_



SS90l 10-2686984

> LyE 2Y
Confusion Matrix
5000
a4 1
CNN-rand wiith batch normalization MeCabko 08462 08706  0.8568 Gt poss
CNN-static with batch normalization MeCab-ko 0.8316 0.8810  0.8543 25000
CCNN-non-static with batch normalization MeCab-ko 0.8561 0.8927 0.8733
3 20000
MeCab-ko 0.8738 0.8826 0.8752 g Class 1 o 5238 st
DPC!II.J.w!lh batch no!mallzallon and rando Mecabln 0.8751 0.9023 0.8880 15000
initialized embedding et
DPCNN with batch normalization and non-tra
i MeCab-ko 08717 09125  0.8910 10000
DPCNN with batch normalization and trainab
e MeCab-ko 0.8885 09000  0.8937 Class2 2 @ ar .
Fine-tuning pretrained KoBERT WordPiece 0.8635 0.8876 0.8719
Fine-tuning pretrained KoELECTRA_v1 WordPiece 0.8735 0.8839 0.8758 K > g
MeCabko & ¢ ¢ ¢
Fine-tuning pretrained KoELECTRA v2 0.9118 0.8865 0.8987 Predicted label
accuracy=0.9840; misclass=0.0160
Ensemble of DPCNN and KoELECTRA_v2 05039 09138  0.9084
14
(=)
A 4
SN HSH=EJINEE M
S101
A 4
HME JIYEE TRtold E29
W=I1 JI1E Jl== Olotel 2&E & S102
A 4
=] - A
FEE S0l JIZ010] HHAS S \/ $103
\ 4
=2
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