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Hef2 24 NI 21 FEEA

EE%HJL Qx'ﬂ EE Anmael agu #3
A, Aol) e, Tl

o|o| Hl4| dzExsE SEEjoj=al
i ' ' i . i
Az s wEWHD AL T LB 1] #2EHND U ST Azsme wEYHDL U ST
Lund Univ, o) (Stantord Univ, B 01) (risT, W =Y
<% 10> ¢to]=2 A A F(WiseNLU) %5 A&

Hede agd 72 24 FeAE 7S] A8 1485 A 7w 24VE
283l Ae 72 B TeAE AT F olE Aol A Aashs WA M =
HHoltt. @d=ofH®d owe] AfrEi @ole AFo] NIk doje} A ofE A&
24< A&sts Aol Atk oE 7 BEYold £4E TAHskE ofdE 3 9
< WA AEES st 7 ofde] AMa XS detdlal o€ #AR S A=
TE A & Aotk £ Aol = A oE 7w 24 oA 752 98 2
Al o9& FE BA7|E AEEATh <O" 11>2 ZEd o9& FE 24U 7z2E=E
& HoFErh

#]d(Deep Learning) 718k £47]2 &4 U9 o4
2 Z935t7] 91 120 AS(Encoder Layer)d 1 #hs HI® O =
z

o YuE A o
ERJE HEH AN 2 ofde] Auja Aok oE AAE S FAHS] A} v=EY A
Z(Decoder Layer)o.2 TFAHTH 13Y Al 8L od ©99 3 (Embedding)
= AT ode FAse FHAE £4S HEE AAEe T8 shue] od s
oulahs WE(Vector) 2 THE0] W50l EAo] ZAE=E AAGT Fejae] o]
E A @gez Fds] A& deFe 2= AR TS T #44e A
o E=3 Aol 2dl AX(Embedding from Language Model, ©]3} ELMo)E %3l &
o] wet GeAl= Fejae] onx ofFd Aol WS EE Fom FAF AHE T8
sHAl A&t 78 B4 S4e 1Hs FHla FAF 4= A AR

A3 AZNAxe FTF &% 417 % (Bidirectional Recurrent Neural Network)<
ARG A e £ ARE WG =9 Alse 282 HE = F9 %ﬂ%
A% (Multi-head Attention Layer)ollA] &Ju] A B0 FQ83F o -] X9} on %
HE F48t1 O ARE H2Y AS dEste] o 77 4 Eve FEF 0}

Aot b3y AlFelAs ZRJIH UES I (Pointer Network)E 3l 2F o]de] A|uji
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UAS 92.85%, LAS 90.65%<] 43
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Decoder Layer
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Multi-
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GRU

1T + | GRU |
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Encoder Layer
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-

Hde Fdst= ol wet ok= o] 7 (Arc-Eager), ot 2

EAolH HA= Wy el F(Top) =9 F9
Abolol A o]EAS AAEI FAE 2" § - Alo|oA oEAHE AAdIe N
oltt. ot= slo]HEl =(Arc-Hybrid))= ok oA W43} ot ~®HIHES &5
o|t}. of= FlolHE|E WAL A|ZE(SHIFT), o3 8 ZE(ArcLEFT), ©laEolE
(ArcRIGHT)®] 3714 ddo = FA4EM #HZE(LEFT)«= of= o] A9 Zo] 3l &
S| E(RIGHT)= o3 £ 554 2ol —*rﬁJﬂElOi stojBzle Wao s RET 7 o
A 29 5l Wy A

au)
in)
2>
=
(@)
7]
=+
Q
]
Q.
QO
=
R
o
>
£
n:}m

O
> > (n

)
o

=7
—F

SHIFT (0,60 B, T) (olby, B, T)
ArcLEFT() (a|30|31’bO|B, 7) (0|3Lb0|B, TU {bo’so’l})
ArcRIGHT() (olsyls, B, T) (ols, B, TU {8178071})

<E 3> Ao] Fluk Ao QM 28 2 W AR A T

<X 3> A 28, W, old(arc) AS FALSE SHIFT dHo] S5 T3] W
o & ¥A&E 2"o = o|FstH LEFTZF wd&HW 299 & d4AE F(POP)T F A
HAE ELE e 91& BAE AL of= Al F713 . RIGHT7F 33 =™
¥ & Y4E POP & & oF #AE st o= Aol F713 § bAl =8

H—cﬂ %LOM% e o] H S oy
Al sigstes 29 LHE AFste] stuel dH o= e & uF d4
(multi-link procedure, ©]3} = o] of 5

AT A =2 w7tA

2) 1 7|NE 9hA
TLEfE 7|k 9hA
Uetl= 2z 2

‘ .

HJ rr

e 9]—f—"\(Modiﬁer)‘ﬂ gt A A (Head)o =A%9 A
of FHEHE FHf 4AA Egj(Maximum Spanning Tree) il

1) Miryam de Lhoneux, Sara Stymne, Joakim Nivre(2017), Arc-Hybrid Non-Projective Dependency Parsing
with a Static-Dynamic Oracle, Proceedings of the 15th International Conference on Parsing
Technologies
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2307} A7t He T EFE BHEeke e AMEStth O
= @71 #8l =] T BAOA UM =2 AeE Hola e W

o'l =g (Biaffine Attention Model)= &8st} olefje] 182 vlo]oju}el
T A 2o x5 Yt

Biaffine Attention

o(i,j) = Soft1rlaxf(hdei Y b{hj + bgdl-)

(head) (dep) (head)
h h h

Aol 7I\k W2le Ho]l AME FPdt= WAlo wal ol o)A, o3 AEIrjE H
Aol Aaes WA E(Top) =9 Tope] Top = AbolollA &AL ;g_;a

o] Top =& AlolollA o]&AHL AAsI= Wajolt). of= slolRI=
t ol= oA W¥ ofm 2HIHtE 33 oty o= FlolBYE= WAL
SHIFT, ArcLEFT, ArcRIGHT®] 37}A] o2 4= LEFT+ of3 o] A%t 2o l T
g Ey RIGHTE of3 ~EIf =9} o] $3lEo] slolHgE H2log Her)
B3 2HE {2zt B A7 AuAe} oEALY i MLPE @ﬁokﬁ ;l;@}
2 1389 Hlolojuel ol FFE Fi RE oE4& thal Aujirt 2
HEE dA Aot

_1>~

O:

_‘1

°]

4 o
30 2

oz
i)

H vlo]o} 3l o) ¥l A (Easy-First Deep Biaffine Attention) 7]4kt
o|A H2E | HiolojuQl o'l ZHE MR oA HAE | HpoJojui]l of
o] &3t F=ol ofF Ao =EoA AL WRoE, 7]%/] A Hio]ofuel
(Deep Biaffine Attention) RS gHgsto] ¥/ S WP wdolnt, 7]E29 nio]
ol Zull o] FAS nlo]do ~E O*](Bi-LSTM)Oﬂ Z] S
Agste] Anja T4 EL FAES 2 5
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TE Holz oEAE AL &Aool A AT

ofgf I EAC] AAHAS W Tl FE Ert EAlste A5 EAHA]
e AT TS de FAHS HAsn "A 2" ©o] A4S &0l AAHIIS
o 2ol g7l wiEe] FE EFE ZA gev EE EYE A € AS
Bi-LSTM< &all 4S5 etk "HojA"9 dol 42 F43 &M AA4HUS
o "ArE, A T Ty A4S Ao R ZheET o] HARE o]fste FiE E
2 & At E] Aol 2E)(Tree-LSTM)S T3l F4S A=tk o]EA dojxl 84
< MLPE A &35t Auji F43 YEL TS 53 oud s it ofuld o
Aol A vlo]ojTl oS A8t H4E dal o]& o] &35t /M =2 IAFE 2z
= Y& EgE 2AT.

e T _——
dep \
f (head)
/ 1 - —;‘4
hy \JﬁL h \ / h
) . Dt :
4 '
!
X, N Xy (W
HFMNG /7 B M AN-EC
Subtree 28 Subtree EA
Tree-LSTM Kt
Bi-LSTM [Ty e
L 2 e
Bi-LSTM hy, || hy || Ry
1 . T
-8 E-E m =
Rt R AUMNG s FEEMAG  BOPW-EC
<713 13> Easy-First Deep Biaffine Attention= ©]&3%F o|& 34 nd Fx
) EHW Ec]o](RoBERTa) ¥ EH Ejo](RoBERTa) 7|4t o|& st A}

HEBERT)= &2 TEAE o] &ste] st5dt EMAE T (Transformer) 7]RE
of Rd=E, FHIId oY Hl2IA(Task)ol A&FHo €53 Aess Holnw Yo
RoBERTa® 7]&¢] BERTE 7/IAg do] EHA=E 7]&9 BERTZF 7FAZL YW &4
= HEEES AAStE k2 (Masking)H & @& 1ASHA & golydy wpxF

2
(Dynamic Masking)& 283k o] Rdlo|t} Fh=roo] A &3t7] 95t AHS Fej4a
B SRS ARSI o TojRdl fle Ag-ol= BPED R E EE5tet] AMESHATH

_2‘|_



dto] TIE % WEAZ 917Mtiol TH A ALSSH T

oE w4 mdel Hge A S5 RoBERTagl wix|u}b #lolo] & o] g3t 7t
ojdel npAut Fejio] Y e ofd HRE sto] dYor SoleEs O JHEHR
Agste] RoBERTaE #8353 th
HE
Lt= 2 A30) ZACH
Hef2 £

LH/NP =/JX, 3| AL3/NNP, 0|/JKB Zt/VV~EP CLEF
ojuje 2 2HolAe] 2
[CLS] LYNP, =/JX, _#l, 4, &, ut3, K|/JKB Zt/VV~EP CLEF [SEP] Z}/VV~EP C}L.EF [SEP]

<719 14> RoBERTaY & oA

RoBERTaE 2 &3 Aixte 7]€9 ZEZH(Glove)THe AHE3 mdHT £ HeS
HAS ¥yl ofye} BERTE H &3 AAE Holde 45S BAth

5 A%F 4%

4% 3% WHE A3 AT TR B4 dolE AES Agsdnh AF 72 24 o
IS T sl B4 S AR Sl A4 X = Tead %
om g AESNA L000A B3 BEe] AW AER o] SEatnh Wt A
2t AWart wiEsl $REEA BEss UAssh AWis dgse oF
dolgol wF gutEsl RAHUEA WEtE LASS 27HE A A BT

0O

Easy First-Score50% 91.94 % 91.36 %
RoBERTa + ArcHybrid F©] 7]8F 314 94.27 % 92.36 %
RoBERTa + Biaffine 18X 7|3F 3} 4 9442 % 9252 %

<3E 4> 7} g3A9 A% v

A 7MF =& A5S Holm e Fde RoBERTaZ 283k niojojmjel ojdllA
2d2 UAS : 9442%, LAS : R252%2] A%< Hola Qth

6) 2 <A
Tgo] Folhe W Fula BHL A ofd Bole] FHi BN ANE A3
T 24 2l Ba) Auad ofF WA dolBe FAUT <13 15>E 29 oA
otk F WAl de Y B ofdolm A WA AF¥HE B4 ARE ®ADT 53
O WA g3 g WA Dol AT ofdel HEl A% BAE Auash oE A Yol



243.1. 28-Z21H Y ES I (Stack-Pointer Networks)

29-ZRIE HENFY) 2d2 | &Y 79 o 72 £4 Bdolt. 2H-ZllH
HES s 2UH HEAIIS} tiAH 9 s deste Ui 2Hoz 7 3
ot H84-0]FF019499] ATE 28-EH WEHD RIS HE3te Fxo] oF
TE BHE FYAh d=o] T T 2L FE JEE MY 9HE AET
o od2 A T FEHAR o] FoA 7] wWEol ofd @eE IR dudeR
AH&3HAl B 1] 5 50](Out-of-Vocabulary) &A17F RIsHA @A -84 0] FF
(2019)¢] ATNME FlSEAE A 98 ode TSI d= FEL, FEjL

w4 I8 FA 2F9] YWY AHESHAL olE FEFA AAWE o]t odS

2)  Ma, Xuezhe, et al. "Stack-pointer networks for dependency parsing." arXiv  preprint
arXiv:1805.01087(2018).

3) Vinyals, Oriol, Meire Fortunato, and Navdeep Jaitly. "Pointer networks." Advances in neural information
processing systems. 2015.

4) AgA-0 35 "IAY et AH-EOIE UEYIE olg§F Aol oF P2 mpA HR s LA 46.7
(2019): 636-643.
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A
Ty T
I
TTTTTT l

o) o(s) 0(s) 06s) s3(s) s4ls)
n‘;h) s}h) sath) s:éh) !ih) !s;hl

b + = + P -
0(g) si(g) ss(@) s4(g) s5(g) s1(@)

SENT: CiHe afel Mg REeh
$(s4) Hyel
Yo BEA UM A
TS (s, BHAEs,) 3 T+ i rd k]
¢ Y, Bef 26T wicf, sy,
Udless)
% $ $ $ H §

{a} b

<28 16> 28-FelE] YES I (H 401 FF 2019)

8401 FF(2019)9 2H-ZAE WEST 2de FeHb, FEiko H, FAY
diges 3 ojde FATH. olwf, A& PWig 2 F=o] H7IvTolet U 97
ol 2M2RE JEFHE(Word2Vec)) o2 AP FHZ Blg o] g3t} x7]|3}s)
1 F5e FHSAT. Word2Vec ©@olo] ojmE wdstr] 98 F¥ @olE i)
A ofulE Fddth o] WHE g wolzb 2l B9 #We AR ¥a A
AH oA Fiol A BAZ Dol o] gt onE wAIH. HT = £
< 2P do] o= BERTYZF 2 F5<5 il Tk BERT= AR Zdd o} =&
d a2 ERAIun AIH FEe AT olF T diT 240 S =
< AT F Yx 27 FEo olsE MEeE 3 do ¥ 7€ & Utk BERT
T e IH2aRE 2ds A FAAILL ol U & dojo o=
A3t

AlAFH(CNU) A5 o)E & B4 Rd iy R 74 £F9 &g Fol7]

5) Mikolov, Tomas, et al. "Efficient estimation of word representations in vector space." arXiv preprint
arXiv:1301.3781(2013).

6) Devlin, Jacob, et al. "Bert: Pre-training of deep bidirectional transformers for language
understanding." arXiv preprint arXiv:1810.04805(2018).

7) Vaswani, Ashish, et al. "Attention is all you need." Advances in neural information processing systems.
2017.
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A8l HEA o] FF(2019)o Al AFE-]F ©o WS BERTE thAIdth <19 17>
CNU 9& F& £471¢9 3y F&& yvehd Zlolth. BERTE A5 AT
(ETRD® N A mjzd 2 FWE(KorBERT)S A&t KorBERTS =3
(WordPiece)?2] T & S=AAFZAIATLAETRDONA AFe ofd T =29l
‘IHE ¢ =32 (Korean_BERT_WordPiece) ©|th. <1 17>3 Zo] ojd ©@9l9o =
e o FEAR Y 7E AEITL CNU A5 9 78 247]& KorBERTE ©]
&8 dY RS AT E TE BV ode dE 99E FIHY] WEd
KorBERTO A &8 =2 WEE ofd 99 FSGUM)S TallA LSTMS] g€
2 golFE

S; Wb 5, 4 5 4R 5 4> S5 e

Esu;*t_r
I
BERT

—
i
S—
PR
—
—_—
-
S—
——
e

1oar
e

loox
Rl

<71% 17> CNU & F& EX7]|9 A9 Ay F&E

CNU o 78 47 ~8.22lE HEg A9 4
]

KorBERTE A}-&3}$th. KorBERTS EZ g = 99
< st 918 v RESS wws] Bokth 94 wo] 222k (baseline) RHE-&
KorBERT t 4l 7]&2] Word2Vecd UHIHE S A8t} KorBERTE vlx|w =94 gkt

8) http://aiopen.etri.re kr
9) D. Bahdanau, K. Cho, Y. Bengio, “Neural machine translation by jointly learning to align and
translate,” arXiv preprint arXiv:1409.0473, 2014.
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R (HE 22~E(BERT-Last))® KorBERTS| 7z} A%
E ¢ o] E(BERT-Weight)) 2.2 Al4tsi A LSTM Y& o
&= E(BERT-Weight)= Hlals] Hokth ®lal 29 F 714 2 d5a H
o

l
2

I

BERT-Weight 292 <52] 1>3 9] KorBERTY Z} ASNA 83 #ES 715
A oz Aitste] JHEZ duldS ATk

EE 49 EES YH|3tH, he KorBERTS 2t FolA u2 #HE Flolth k&
oldl ~o]H, i= KorBERTY Zo|th z&= Z} AEE Alol9] 7}Ex]o]H, o)==
A ANA ShFE = Fholth

Mol
forly

24332 A dolg 2 Hr} WU

rlo
ol

A dolEls AF ZHzoin F 5939770 B F 53,9207 AL St tlolEl =
58177 w2 B7F HelHE AMgstith oE & 24 A¥e] H7F A5 ofd ©
=2 UASSt LASE AH&3Eit

24333, 29 vy HE A

TE 2de FHEH.olFF(20199 wA wWHe AAY FISTh BERT-Last$}
BERT-Weightoll /] A}-8-3F KorBERT® thg AR &= <& 5>9F 2t}

Hyperparameters Values
number of layers 12
hidden dimension 768
intermediate dimension 3072
number of attention heads 12
activation function gelu
dropout 0.1
max length 512
vocabulary size 30,797

<3 5> @0] BERT A ¥ (KorBERT)>

24334. A¥ Az

_26_



<X 4>+ H7} HlolE 581770 &4 td A% Aol

Model UAS LAS
baseline 91.98 90.24
BERT-Last 93.70 91.80
BERT-Weight 93.83 92.12

<3 6> CNU 9 & +& 247 4%

AY AFJZRE FE E247]0 KorBERTE AME3IAS W], Aso] €453 &4=EHE=
AE FAT = A3Th BERT-Weight Zd2 wlo]x~glQl mdlrc} LASYE ¢F 1. % &
FE= As BAFAY. HFTH SR AF & 71 4715 BERT-Weight 225 Al
g3to] =35kt

<1¥Y 18> BERT-Weight Zdo| A 7 AF9 715X E JEPSZ TS Zlo|th
R nke}l o] BERTS viA|Yt FHOE FXF AF(7~10)0A4 H& 7HsXE Hole
e G F AAT. Fojd e AP0 A e ZHo] ?&%C‘MWJ_ BERT®| 3+ AS

o] TE B Jbg we FFL /X AL FAT 5 AU

| 0.18
Q.15
012
-0.09

- 006

2 3 45 6 7 8 91011 12

-0.03

1

<719 18> BERT-Weight Z2 oA AFHE
7} A]

25. ZAAA BA1R A

A% TR EANS A9 FFS B9 BT AT S Y B4 29E 9 5 9
o 100%2) AF @& Z1Us7] @y W] MESY FHY A5E ool ofF
Btk B AL A5 TR A AAE MEPOR 100% Y F5E 53

oz 3

10) Jawahar, Ganesh, Benoit Sagot, and Djamé Seddah. "What does BERT learn about the structure of
language?." 2019.
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CONSISTENCY
CHECKER

TE 48 BaA Bitd A
Contextual Anomaly Detector

;?ﬁ One-class Anomaly DHE-c’ras_s Anomaly 3 r,-'f""'l" .
B, Detection w GMM Detection w DL S
Unsupervistd Learning Supervised Learning 3
(Early Stage) (Mature Stage)

g © @ ®

Dimension Reduction

'

“-»  Feature Generation <

Head: word

Head: tagw

Dependent: word

Dependent: tagw

Distance btw head and dependent

—
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-
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ol
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2) A& A (feature generation 4 A2 (experiential knowledge) > & A-&-S A
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data set)o] tH3F FE(inference) ©]F LT{A HAZIANA UEldE 748 &4 2
] AT <9 2053 22 75 &4 Ef

pd|
R =
E UIROR <1 21> 2o ARG FEE shiel 2 WEE YT o
= =)
o |=

off

N2 o —

Y WP >
7w sw S ol
n (AEEAE | e D

<719 20> 7& B4 ET9 9

NP_SBJ

Word,—» DepRel,_ 5,y Word,—1 Word,,

Disr:—lr:
o | we [ avvon | anene [N
root VNP - Eor}, Q] E.0] -

<3y 21> FE BH 4% Azl 49 44 4G

<I¥ 21>3 o] F&E &4 Y TAAAAE 294 fAn-2)9 AHi4Y T
(Word,_,)9+ 194 $(n-1)S] Aujae] Dol(Word, ), 283 F Auja ko] o9& B
(dependency realation)(DepRel, ., ), @A Tol(Word,), vFAIZe.E AA ©oje} n-1
ol eto] A (distance) B (dis, ,,) & 5/ME EFITH Z Tole 2004 AVE
ZFA L ojE BAISE Ae 3029 AV|E kIt AFHow i EA4 Y =9
®Ge A7l= F 6600t} olet A WRHor TE 4 WA AANM 22 oE
BAE 7HA = 2 Ed tisiA A" AMEHE F=351 HolH 2 AR

3) A& 4 (dimensionality reduction): IR o2 3 3}o] EZJE= ONNKDI)o| .

o714 N& 28 #E o] rolal, K& &9 o], D= A My o H7]oH,
I+ Wb Sleoln), whetA 2 #Ejo] Aol AW of FH &R B2 ARE
o] 288 H. ol ta f3str] fsiA A HE Y 7|5 F4&stooF Jrh &
AT M= A7 FE8}7](auto-encoder) & ©] &3t A FAE FPstH I F=

S

(LR
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© <9 20> 2o

18Ae7 indu
x

=2
x
JaAeq 1ndinQ

e ®

olag SEle
(Encoder) (Decoder)

A% A7 3317,

<1y 22> AA =4

i

<Y 22594 AR5/ E JdEZ AN E 660, SHZ9 AVE 100, =]
718 JdEEH 5Y3 66002 HAHSY Ar|RIIIE -}%/‘]74 A3t o] g A
nlg] stk A7 R 35879 S H(encoder) &S AREStY HAATOE FH %449
Y 2715 10002 F43e] AHg3)
4) 7F9-At &3 2P (Gaussian Mixture Model, GMM): 7F9-A1QF &3 mde 3
3} daeglE F stuoln <Id 23> o] oy Jje JFeAI}F #EE SIUE
A mdojm o] Rd2 TFX] ¢fo] FEIA Re W AMEIT TR o

°
18 EF2 dolEe] FA(label)7t BAJA ZFS TFFA HIAE FF(u nsupervised
learning) 2.2 A4 HAZIAA = shte] T3 (one-class)TH A& TE & Shuto]
FA o A she] mas RhE1 7 B4 JE€E= Ao 7}1*/\]?} =%
o

oA drhy Bloi=AE o] &8 A

0

A 22 ItRAIRt 2 22

<T1H 23> TheAIQE E &30l e 2

(|

5) oA A4 UH-(Decision Tree): B AT7olA+ @x AEZE HE(support vector)
olgstd LFE FASHIL o XA HEHEG dntHow g5l ¢ F2
Z] © =2 Z

o
(ensemble) &S ARSI I 7E FRE <Y 24>9)
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oA} AA U2 ulglo g 3o

2ita Z1fa 23 b

<% 24> oA AA URE ol o B BF =Y

<19 24> & BAE BEF/dte AT s Edolt. dhtd o R o/ AFAA=

shue EF REto g2 = 1 AFo HEAHA EERE B AFoAE o8 e =
9S8 AFsles dAE 2dS ALEST B AFo A AMES A E e ol Az R~
E(XGBoost) Bdo|H 11 F2E <I¥ 25>9 2t}

/- X:data

X X! Xu

Y1 Y2 Y3

Y

<Y 25> F AZES 93 XGBoost =

TeAe] dFE shgoz stal ymAd tisiH LR/RE AFshs WAk ZF(cross
validation) & AF&3tth B AFoAM = <O¥ 26> Zo] M BEOZ YT LFE
HAE5T Aotk A 4 F(cross validation) 1914+ ABE 8h53la Coll tisia LFE
A% @A} 7% (cross validation) 201415 ACE &3l1 Bl tlald SRS A%
3l w2k AF(cross validation) 39A4l= BCE 3t53tal ASE H5ste] BE a9
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A L/FE ASF3H
A B c
Cross Validation 1 Train | Train | Test
Cross Validation 2 Train | Test | Train
Cross Validation 3 Test | Train | Train
<d¥ 26> 2F ASES A uA HAF
6) XA ZA(incremental expansion): <71¥ 19>0]4 HQl v} o] E Ao A
= T A7F FEIMAHE A} £ RdS o] &3 HAE g tiile A
452 ol 8% AE 8% PUS ASVTh o9 L WHOE YA FH2
Aststel TR BH 2EAY QFE HaHFL BFA FHoE AR A
Aol st BFe AxNY 5 QOB UYL A FPNL F AL A
o]t}
7) A3 B4 <O¥ 26> T 4 EE5A 2S5 AF9 dAolt. &/IF v
ASEH A 29 F WA Solle TS (sent_id)9 Yol A3tk I o] $HE
E 9F7} duha BUSE o WA oold(d), Bol, FE B4, BA8 oF
A, AGor FAdsts o A o2 AFHZY. ZF o #AA do= 7 9
= AR BdEE 5o Ao, HFHJA XS A & A FES
Hsld 10] &
# sent_id = NURWIB00000021 -0258-0022 . )
#sent_id = MEE SMYH= DSEm EY MK I &2 D= EOHE ERE2E ECH
z MU A = =M HAH = NP_AJT(D. 421) NP_SBJ(0. 454)
# sent_id = NWRY1B00ODDO21-0277-0012 o . ) )
#zent_id = SHHAZ 18053 102 8L F5F U2 DAL 0|22t D=2 KIFGHH 22 =0) BHAEZE AGHSO0IAMEE I A2 H2HHEE Z0 LURACH
4 ax! EL NP_AJT(O. 249) NP(0.395)
# sent_id = NWAY1800000021-0296-0020
# gent_id = ‘god’ EBEMELF £ ZAHEHAHO 25 sl MWE0| HOEH A, FAE RH2H 2HAE Y2 20ICH
1 “god’ * god (0.324) NP{D0.3395)
# sent_id = NWRYW1B0000D0021-03768-0002
# sent_id = 20073 428 OLA|OIIEE 228 987 2= YAl 01FH Miee)e] €HE st -FRAL FACH
" ] st NP{D0.352) NP_AJT(D. 471}
<19 26> T B4 TFX AS A dA
272 AEOTgn ¢ #HY 7|HF FE B 45X AF 2E
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gt53te HE Bl 23 (Multi-task) WA 0.2 Y3

La yer wise Loss

Ay ’ - - / X2 P
e t=31~ t=2~" t=1] X,

Decoder < GN!\J"J;_aye'r';s — RNN Encoder
<I¥ 29> v & HF 2 F Tz A% 7|6k w2

I ?i:rLoﬂ/ﬂ‘—:- oﬂj‘/\] EFOFX(MC Dropout)s Z&sted mdo] B4AE 7HAA
Hol AEHS T3 FREE SAHsE WA= oAt RdS =Ytttk ol HA
B FAEE A ofEN 2A ARE AASE AEE AMESI] AEH T A
tsiA T A7t drfpd deeA o did FAEE 90%, 80%, 70% 5 =83+
AA Aol A 242t Frlze] disiA AAZR G AR ARE FD3s
7Rt Be S XA dA FFo FEES ERY F v SIEE HYS
o}

28. A&7 A& 4S5 WA (Focus Group Interview)

BAE 2 TR B A&7 Jag A7xe AS WA (Focus Group Interview)<
Tl AR 2 Dex HAE Ao s ESSL 7E B4 TR B g o)

=933t
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R = NP_AJT =a,
3t — VP ROOT

- BE9 o] G wole e A we F2E AT
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A A7} —NP_SB]J IRV =N
I g 3t} —VP ROOT
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BT — NP e
Hh = — NP ROOT

[dAl] AE4 00 thE7F BAC EAR

A — NP o s 7F
00% — NP o) &7}
o) =7} — NP_SBJ EAh
A A <l — NP_AJT =7 3ok
23 — VP ROOT

=
T

EElol| o] (TTA) Aol A=

HEo] theel FRsE, Bz
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432 BE&A+RZF 82
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- 7o o= EAES A4S e T AREC] dAFoE B dFAFHI, Bgdo] B
Z go) o E3l= oz A Fh
- Bgdy Bz §2o] Bonr|E AAFH de AeolE dlg F4S e oz A
- BHE 8§ FAo] F A ol d&5E wiE mviAE B8 - HE 891 - BHE £029
o7 AZA3
[dA] delde Eols &ai=A geth
R — NP_SBJ &3 = A
o= — NP_AJT 83l = A
83 = A — VP B=
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[ Al] 5k o] 71RZ wjY Al B ofgdo]r} Ao} 7ka Qe Ao a2 Hugch
ks — NP o2
Ao — NP_MOD Rt
RN, — NP_AJT Ao}
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o} o) 7} — NP_SBJ Ao}
Ato} — VP 72
7t3 — VP A=
AE — VP_MOD HAoR

- 44 -




Aoz — NP_AJT Basit
Haugit — VP ROOT

- BARA ER Bglo] ohd nE §9lo AR oF WA FHO ASelE FY

ol
ol
X
Y
o
o

[AA] T2 ol E71& ARG 254 P JATh
a8y — AP A AT

433. & WA TAHEA Bz & 74D

F Ao gl Ex &4 olUAT AR Yels oE WAL 238 74l &= AT,
AT AMee] B oE WA e B0 deE AEste] BAsta oE dAE dddH

= 4
o WAl tolty, ‘st Bol AR gl ASole 1 AAE A% VNP, VP 5oz A
@t
ojmj EAo] Fojeo} ofFE WAL WAL dE oE WAE A PAER oA Jhed 4ok B
TE A9E TR BT oE Hal Fols A Al(co-reference)H & A $-olE Folgt o
Z WA ojde AZFET, a8A Fe Aol Folsh AH&els A
FEHAOBEE ‘- Aot} 9} o] YA} Bz £ A FHUBE, o= WAL HAF A
He UJelA e A9e A Bz £ FA SgEA gen.

[IA] 25 dojd & ATk
as — NP_SBJ ool
Aol — VP_MOD g
T — NP_SBJ Seh=N
34/\91‘:}. — VP ROOT
[A] Ydes 2 e HES Aot
s — NP_SBJ =
= — AP Hg
e — NP_OBJ =
He — VP_MOD ol
Aot — VNP ROOT

[ A]] o] AtRE 71EE0] HE Ao|t}

ol — DP Ae =
AlsE — NP_SBJ Aot}
7}EE0 — NP_SBJ o

Y — VP_MOD Aolt}.
Zlolth — VNP ROOT

— ojmel ZT 2 AR, AF & KIEE ARET o ‘A’ o &9

[A] W7t =3 2e A7t AAeks 2ol
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A7t — NP_SBJ A A=

A= — VNP_.MOD  Aolth
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—oolde] A e AT & ERER AL o Aol o fEse Aow A
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=
H) 7} — NP_SBJ =
< — VP_MOD A
2 — NP 2.
panst — VP ROOT

b, AA EeA M= Tt

44. 75
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ata, 1 99 AfolE dBF o g XE RIAJHZE) 8 71EY F9 FAE 2Y gox X
2 249
- L2 Roll oJEs=% £4%0
[AA] “ Y= UE Fotsll » o 2o
« Sl »
, - R 2hal
[AlA] “ Y= UE Fotsl” 2t T
g - L Fotsl” 2tar
Zols)” 21 — VP_CMP Eaiisg
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[AA] Ao MF 2 el 17, o] &7

= — NP :
- X olz&7]

[Cﬂl’\l] Ao WX e A, o|Z7]

H = — NP ol 7]

7], — NP_CNJ o] 7]
[A]] - Ho WX gl a7], o]Z&7]

- - X olz&~]

H = — NP :

: - X o] Z+7]
[cA]] @ Hd F8 A4S A4 Ao £A4

o — X = A

-1 9 33 ojdd oEIEF AT
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<Abstract>

Building a Korean parsed corpus

The purpose of this project is to build a parsed corpus to meet the
demand for large-scale Korean language resources in the Al industry. In
addition, this project also aims to set up annotation guidelines for compiling

a dependency-parsed corpus in Korean.

This project has two main parts. The first is establishing dependency
parsing guidelines for a Korean corpus. We compared and analyzed several
guidelines of related fields such as “Dependency tag sets and dependency
relation establishment methods for constructing dependency tagged corpora”
of the National Telecommunications Technology Association (ITTA), which we
corrected and improved to maintain the consistency across the parsed corpus.
The second is constructing a parsed corpus of Korean. The corpus contains
two million words which were selected from the national corpus of written

Korean constructed in 2018 by the National Institute of Korean Language.

O Establishing a guideline for a dependency-parsed corpus

To establish dependency parsing guidelines, we compared and reviewed
parsing guidelines such as the 'Telecommunications Technology Association
(TTA). We present an improved version of guidelines based on the problem
analysis.

Most dependency-parsing guidelines focus on conversion of an old
constituency-based parse tree constructed in <21st Century Sejong Plan> into

a new dependency-parsed corpus. Therefore, the guidelines for constructing
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dependency-parsed corpus were insufficient in terms of quantity and quality.
In this project, based on the Korea Telecommunications Technology
Association (ITTA) dependency parsing guideline, we suggest more practical
and detailed guide for constructing a dependency-parsed corpus with
contents and examples complementing what was insufficient in the original

version.

O Constructing a dependency-parsed corpus (two million words)

The construction procedure is as follows.

Establishing parsing guidelines > Customizing manual inspection tools >
Researcher training > Automatic parsing > Manual analysis (Ist inspection) >
Team leader and faculty inspection (2nd inspection) > Deep learning-based

parsed corpus validation > Producing the final result

Based on the dependency parsing guidelines, a dependency-parsed corpus
containing two million words was compiled. The corpus is composed of texts
from newspaper articles.

In this project, sentence-by-sentence parsing was conducted for the written
corpus provided by the National Institute of Korean Language. Also, parsing
information was annotated to each word and the final output was submitted
in JSON format.

At the initial stage of the construction, multiple automatic parsers were
used for the convenience and the consistency of the work. Then, researchers
manually reviewed the results. The details of this process are as follows.
First, we divided the given raw corpus into sentences and conducted the

automatic parsing in a sentence level. When multiple automatic parsers give
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the same results, the results were submitted after a final inspector’s check.
When automatic parsers generate different results, different researchers review
the sentence in the first and second inspection, and the final inspector would
review the sentence. The researchers were organized into four groups,
including the professor in charge and team leaders in each team. Researchers
in a group would review sentences first, and the professors and team leaders
would review the results. The final results were submitted after the second
inspection followed by post-processing and file format conversion.

The automatic analysis was performed using dependency analyzers of ETRI,
Kangwon National University, Jeonbuk National University, and Chungnam
National University. We used different analyzers from different organizations
to improve the credibility of our project by cross-analyzing and integrating
the results. In the process of automatic parsing, consistency was verified by
deep learning method.

Keywords: Syntax structure, parsing, dependency parsing, corpus,

dependency-parsed corpus

Project Director: Yim Seongmo(MindsLab)
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<H-Z 1> A °]Z(JSON) 29 7|8 7=

1 &8 2 oF 3 F 4 o3 5 && Efe Agy
* YAl 2E2| OfY D 2 YA
id string E o D
* 1] ID2 20| 2iofofF &
metadata object * IIUO| Dfiet &
title string * I A=
author string * 242} A AL
publisher string * ZTAL AZAL
year string * ETHET
* 21 HY. MEY %A S e
note string
a8
document array(object) | * M JE
* —E—H 1D
id string * YATSAMY DY L EM
TME 74
metadata object * 2AQ| DjEt Y&
title string * 2N AT
author string * 247t AARE
publisher string * ZTAL AZAL
url string * URL 2 (Y Y23))
date string * ZGUA|, AAZAl, 32 LA|
* 22 28 s Y= F&E
category string _
o) A2 > d= ZEAf
* A 22 (B 1Y)
, * 2IA|, SEf BM, JHAY 2M, o
annotation ) _ e
el array(string) 2| o0 24, M32z ofZ, 7
evel
B o 020f 22, 12 24, 9|
9 &4
. * S27h Ay 20 AR gt ZE
note string = -
MEY YA 5 Ve Y=
sentence array(object) | » 2%
* 221D,
‘ ‘ * ‘M ID.EM W 2% &ME 2
id string
4. BM Y 2% &AMe 184
NE
form string * 24 48
word array(object) | » & HE
id number * O ID. 24 U &=M2 184
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A2
form string * 014
' * 0149 & W AlR 21%] (UTF-8
begin number _
oAt Y22 0FE AlZ)
* O1Z9 & W & 9I# (UTF-8
end number ]
At 2= 0RH Al
array
DP * JE 24 gE
(object)
word_id number * 0{& D
word_form string * O
* 0149 AHia ZE(0jE D). Of
head number 20| 21449 ZIBHAT 1
label string * 12 B0
array « OZo| mRHIA HE (TRHAS
nden
dependent (numben) o| 014 ID =2 HIY)
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<HEE 2> Ao]&(JSON) 29 oA

"id": "NXRW1802000000",
"metadata": {
"title": "SOtE, R, ShA2| 2009~2017E ZIAL,
"author": "SOIYE, MU, SHA|",
"publisher": "SOtLEAL, ZHULAL, SHAH2|",
"year": "2009~2017",
"note": "E&F & - Yo 2&"
13
"document”: [
{
"id": "NWRW1800000026-0008",
"metadata”: {
"title": "SOIYE, RMHUE, SHA2| 2009~2017E 7|At",
"author": "&SOtYUE, MU, StA|",
"publisher": "SOIUEAL, ZAMULAL, BHH2|
"url": "https://www.korean.go.kr/",
"date": "20100107",
“category": "A2 > ZA",
"annotation_level": ["®E} 4", "01%] 2o 4", "F& 24"],

"
i

"note": ""
1,
"sentence": [
{
"id": "NWRW1800000021-0205.19",
"form": "MAIRARRE = 279 S ZHZO0IN 25 FH L 2F G U JHYe] Jtojez2elg ghEet
I Aot
"DP": [
{ "word_id": 1, "word_form": "MAISAR|2S|=", "head": 13, "label": "NP_SBJ", "dependent": []
},
{ "word_id": 2, "word_form": "27¥", "head": 3, "label": "NP", "dependent": [] },
{ "word_id": 3, "word_form": "SA", "head": 4, "label": "NP", "dependent": [2] },
{ "word_id": 4, "word_form": "Z2dZ0A", "head": 13, "label": "NP_AJT", "dependent": [3] },
{ "word_id": 5, "word_form": "&&", "head": 6, "label': "NP", "dependent": [] },
{ "word_id": 6, "word_form": "ZH", "head": 7, "label": "NP", "dependent": [5] },
{ "word_id": 7, "word_form": "JH&", "head": 8, "label": "NP", "dependent": [6] },
{ "word_id": 8, "word_form": "2t=&", "head": 9, "label": "NP", "dependent": [7] },
{ "word_id": 9, "word_form": "Z|&", "head": 10, "label": "NP", "dependent": [8] },
{ "word_id": 10, "word_form": "L{", "head": 11, "label": "NP", "dependent": [9] },
{ "word_id": 11, "word_form": "ZH2Q|", "head": 12, "label": "NP_MOD", "dependent": [10] },
{ "word_id": 12, "word_form": "7}0|=2}2I2", "head": 13, "label": "NP_OBJ", "dependent": [11]
|3
{ "word_id": 13, "word_form": "BtS2t1", "head": 14, "label": "VP_CMP", "dependent": [1, 4,
12] },
{ "word_id": 14, "word_form": "M234Ct", "head": -1, "label": "VP", "dependent": [13] }
]
}
]
}
]
}
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BE 3> A 255 d2gdA(XML) 49 A

<?xml version=“1.0“ encoding="utf-8“?>
<SIML>
<header>
<filelnfo>
<fileld>NXRW1802000000</fileld>
<annoLevel> A</annoLevel>
<sampling>F-2 % - ¢ F2</sampling>
<class>4l E</class>
<[fileInfo>
<sourcelnfo>
Kitle>sold R, ZAYR, A7 2009~2017d 7] AK ftitle>
Cauthor>Fold R, =AAH, 3kAF < author>
<publisher>Eold HA}, 2XA LR A} A< publisher>
<year>2009~2017</year>
<{/sourcelnfo>
</header>
<text id="NWRW1800000021-0205 date="20090629“ subclass="% %] “>
<p
O
<. LIs>
<Ip>
<p>
SOAAFAIES = 27 A 2AEANA 45 FH 7
/s>
<Ip>
<bylined>&-+& 714} zeitung@donga.com</byline>
{Jtext>
</SIML>
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