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1. XFA X 2|

SH20] E0{MT | Rt mE7 |

HIE 0|85 Yo 2 2F ud|

SA Y SE V[HYEA BN V|

Tlefel 7|5t e 24 7]

ZHAIE QA7 (Named Entity Recognition)

EM IS B 71

Bag of CharactersE &%t Character-Level Word Representation 7 |&
HE AHAE 0|5t 0|510] /= UHIF

Stack-Pointer NetworkE 0|25t st=20{ o|&= 12 A
O|=AE2EM (Dependency Parser)

Small Data®| SHAIZ F=317| /et 0| st 28

SAPIEH =01 A HHEA

CHat sERte| 2444 £A (Emotion Recognition in Conversation)
K10 F20i|M2| WXt AS Y= 7|

Denoising Transformer? |BF §+=201 StEH A7 |

x| S 4E5IE 0|28 Eiof ojn] SOl a4

Attentive Aggregation(Z=2|& Zgh7 (gt 32 A e olH|
Poly-encoderE 0|&6t COVID-19 2| SEfA|AH
SRXAFEIS 083t AASE HOISEIAIAHY

APH 85 &l Transformer 2101 REIO| 0|5 2104 7H 0| SH&5S E6t Al s|aN 2X| ==
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A 21A17 | (Named Entity Recognition)

EMAE 2R 7IE

Bag of CharactersE &3t Character-Level Word Representation 7 |&
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O|ZAZEM (Dependency Parser)
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Correction Rule
O K| 72k 7N} - OHX|7} ol E0 7
SOI7HAC} — S0f4Space+7HICH HEHX|Z7Hb0l| SO{7IMICH— OHHX|7} Hhol| S0 ZHAICE

(2] £t AL 0] 5101 Koy DFO| FHs3t 2

—

Correction Rules OHX|7HEt0]| S017HAICH - OFHX|7 BYoy| S0 7HCF
71 = 7HSpace+d
non_space+7 M} — Space+7 2§ OFHX|7Ef0]| S0{7 AT~ OHX| ZHbo]| S0{ ZHAICE
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na/l «——_ neunfl (—, _ hag/l gyo/1 gan/1 da/l

BOS >< >< EOS
na/0 /——™ neun/0 /——— hag/0 /—— gyo/0 gan/0 ~——» > da/0

1 : Space after syllable
0 : No - space after syllable

——— (Correct segmentation path

2] EH0{M7 [ &HE H2 0flA|

O 2 http://blpdemo.korea.ac kr/autospacing/

Alo-l (Only PDF) ..........................................................................

B I|£2 T0{M7| BZHIZ ZAF B2 2X|QF 22 B2 2X|(dassification problem)2 7356 &=l 0f=23 T 2 (hidden Markov
model; O[5t HMM)2 SAMEEN HEFE JHHE Q1A 220 & S1F 22 AIA0{X 22| 02 2X|E sidst= |0l 20| AFE
Tl= PH0|M Zf 20 =2 H&S H0|1 QI

=0{147| SHOIME S42 93 T2 LSHIS TEE BR7H 210 0]] ZXfst Al .
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A
ZIEME
¥o{ 28 WA A|A&I(Grammar Error Correction system)2 AFESAIZ| &S 0| 22| 2 HXIRE, TU{RE S2 Ht
20 £ QIBK|s A|ARIO|CE

Overcorrection0|zh Q2o 2 2HA o= SHIE 0| S0IS0|s WHS sfoFet LY = 7H5610] B89 A5 SEY
E2|z= &S OIS NMTE 0|88 GEC 22 A2 NMTQ| IAXOI EX|Hl BHEH] M2F UNK(Unknown) &A1 THE

of| 2%fo] LXE SER{ER|7{L} Overcorrection 5he A7t ZXHSHT L

£2 20| YO =2 SoitE I 82 20| FHZ LR
=7

|
ICH M| MB|AE FiE W] 2812 20| SO0l 0l 1S £35L SHIE AT X
O

Input
Overcorrectoin

Mr. Banks is aware that there are budget problems.
Mr. Bank is aware that there are budget problems.(Deleted)

Input
Overcorrectoin

| was iust going to cross the road when somebody shouted ‘Stop!'
| was iust going to cross the road when somebody shouted (Deleted)

Input
Overcorrectoin

This knowledge may be relevant to them.
This knowledge may be similar to them.(Replaced)

Input
Overcorrectoin

Disposable income increased from 1999 to 2004.
A good income increased from 1999 to 2004.(Replaced)

Input
Overcorrectoin

Didnt you tell me that either Deborah or David has done his assignment?
Did you tell me that either Deborah or David has done his assignment?(Replaced)

Input
Overcorrectoin

In some countries you are not able to drink until you are 21.
In some countries you cannot drink until you are 21.(Replaced)

Input
Overcorrectoin

I will meet Jane, who is my sister.
| will meet the Jane, who is my sister.(Added)

Input One day last September, it rained for ten hours without stopping.
Overcorrectoin One SeptemberOne day, it rained for ten hours without stopping.(Replaced)
Overcorrection Cf|A|
I:él-l:l-l ............................................................................

Metrics2 D8NS

=
H W7 | 20fo| M2 Metric?! covering grammar error and overcorrection performance (CGOP)Z H|Qket

2} Overcorrection =8 ZZMo 2 EXsh & Ql= X|xOo| X|EY

S Generalized Language Evaluation Understanding(GLUE) E4=£ 0|&350{ Overcorrection A2 Levenstein

1} longest common substring(LCS) Y112|ES 085101 4 S&Et

12
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Feed Forward Network :

LI S S R N

i & & & & & 1

Multihead Attention

: Multihead Attention

f 1+ £ © ©+ & 71
Masked Multihead Attention

V'S V'S V'S V'S V'S V'S V'S

*Hello My name

Output Embedding

*are part

mes|

o~

4.
4. v [=]

k=)

« CHEXQI Sequence to Sequence ZEIS

0]25}04 Deep-learning based GECZ

| —
uy 84Sy

t

LSTM-Attention 12|11 Transformer 7|Ete] BEIS £35101 2f2ke| ™ MS1} overcorrection AS8 4E5H0 [ L0 | Copy
Mechanism2 H&3l2 I Hs HaIE elsh =LY,

4.2 43 Zqt
< 7|1E g 5 Yl GLUER} BLEUL} M|RSH= Metrics?! CEOFS| 2 &5 =9I/t FIEE
« Copy MechanismO| Overcorrection 2H|E 2t55tS gt
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http://niplab.iptime.org:32292/
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4. ZA1} 311 (Only PDF)

QUERY:  FEH 2| <R | LI0|7} OF%| HOL |77} 7FsA0| 2X|Q.
7|t £2|0|EZ &l XIS S0| H26H XM Q= Z10] =oIct
LHJO|H O[X| 25 BLH A2 & = US H Z0
RESULT:  Z=Ef Z=EH/NNG YN DX/ VV+0{/EM

A2 EXI/NNG+I/IKG
B E2/NNG

K| K/NP+2|JKG
LtO[7FLIOI/NNG+7HIKS
OF=! OFEl/MAG

HOLIt F/VA+LLITIHEM
7t540| 754 /NNG+O|/JKS

1X|Q. B/VA+X|Q/EM+/SF

= QUNX+E/ETM

40| Z3/NNB+O|/JKS

HOICH HO|/\VV+LCHEM+/SF
LHJO|HH LHI/NNG+O|/VCP+TH/EM
O[X| O[XI/MAG

DE DE/MAG

ZLHL 2L/ VV+I/EM

25 2a/MAG

7|2Ht 7| 2FNNG+LHIKB 2 A\V+2/ETM
Z2|0|EZ 22{|0|E/NNG+Z/JKB 2 2/NNB
| | VV+L/ETM UE JWHE/ETM

XIES0] X[S/NNG+S/XSN+01/JKS
BB ZASHVA+I/EM

o

74 74/NNB
20t Z/VA+OLEM+/SF
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LII2AME

2 7|52 0t o0 TR Q{02 AMEEE 4= QIOM CITHA M3 S 7|8to 2 HElA BM 3! EAL BAFS 3ot= 2Ro|Ct
W EF SF
yIEIE] LC}

B-KEEP |-KEEP ~ MOD:[,B]  I-KEEP B-KEEP

e 71 Ct

el 2D BAHAO| S EIIS HEICH 20 CHel Eefd 20| A1 O|0{R|T, Hehd 24 ZojofAf 2} e
S

= |
o [ -~
20l CHal SAME RARITE BE Y2 HI0[E 7|2 STHAIAEO 2, ARe| 1R g10] oh5 Co[ERtez DS SIAZ 4= ATt

TR BEH QHESE | ong Short-Term Memory(LSTM)-Conditional Random Field(CRF) B2 1R E 0| &St}

Output - w EF

Stage 2 - Input Layer - Jtal7| Lot

Execute Actions

Stage 1- Output B-KEEP B-KEEP I-KEEP . I-KEEP

7t 2 71 ot
Backward LSTM LSTM - LSTM € LSTM LSTM LSTM
Forward LSTM LST™ LST™ LST™ LST™M LST™M
H » 4

Input Unit(‘ J . JAuxiliaryAttribute
input 00000000

(O8] = 7S HiEgeR TIRICHE EXIE0[ el Tl V2|7 "et LI 2 B8 1, 2210 EA L RAE= 1hY

=20 X
HEHA 24, XIH0{XE

RIOHE| WS KIS 5101 THE CIOJE| 7|1t Q3 STM DHO| 452 A LBXIS 0/8510] HYHOR BIFsH 2t loja}
& TIALS 25| 42 B YIS B 71 52 Tlof 2 23 Tie| HA BETS Hol2 S0l



Text InDUt
2 19|23

o U2 55 SLZ0IM 7HE[S 002t SHE7H oY BHRICt
Tagging Result
L2 INNP
2/
T2/Z/NNG
S|EH/NNG
S/IKO
13/SN
2/NNB
EFZE/NNP
£/NNG
Z/XSN
EQIZHNNP
O“A-I/JKB
7HEI/NNG
BH/XSV
2/ETM
Ol E/NNG
0|/VCP
2f21/EC
%%_‘?_7 |./NF
9/SN
2/NNB
HIS|/W
REP
CH/EF
/SF
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05 07|24 21217 (Named Entity Recognition) @000

- ESX| 7= 50 Qs HISX FEE Ploh et=etES YTty CIXE Q2 @ALO|EQ| HIpARH TIAMO|M HEEatet 2t
S 7|27 |AF S SHTIMNZEE 2t 7 |A2] 7HQ0t Lo thgt 28 ES IEGIUCE

- 5t=0{ 7[Eto 2 5 HEX[Q| MHM2| 2y E Saf BI-LSTM-CNN-CRF 2EE shEA|ZICE

Bl - LSTM - CNN - CRF &

S| 3120| T) 27} 5 Sk, 172, Mat ot 3
A= AlChS TASIRICE AIZS S04 TR0 Erofet
2% FEto= 1S 5474 ABH| 5 itel WO
ARS8, 4M7] B2 22D 0 1t YIS SUCH

s Bl Ef| 27t 3 sk, e, Mg of b
A= AIEHE PABIICH AT BOmTRoM st
27 FEho= 0t 5474 ALK 5 BiLi0l K=o
AR, 4MP] B SETS 1) 0t HAIS SUHCE

- SIAE DO HAEES Q2o Hof s SHOIM HHBOR 1A Jts5t HHIS Seld 4 it

|

A AN 7IE M A ABIONY PDF)

Create Fetures

Padding |:|:D [
o [0

CNN —> Syllable Features -

A= | NNP £ [[1] -
AZH NNG Paddi
E% NNG adding D:D Concatenation
= AE [ [ [ F———1Morpheme Features o
Training Data : I
NNP |:|:|:I7» POS tagging Features 7

lexicon W» Pre-trained lexicon Features -

AWANAYAY
VANV A

forward
Bl - LSTM - CRF

e



- PEE USESHHO[EE AFZSI0] 2RSS SHEAZIC

- KA SAS QJ6l K M= CNNS S5 27K The| X1E! & = S{EfA TH|O| Glove vector XFEL, M| B ZALERZ X1RL 25
E| ARKS &5t AR AHES BI-LSTMC| 2121 H|0|E{ 2 AFZSHTE

- Hidden LayerZ 3| AAHEl H|0|Ef= 2 EX{O 2 (RFO| QI2{0 2 AMR510] T10| SHEZHE At S 2IZH o2 @12 ghof siig
St 7RIS GISRITt

Contextual Word Representation

Backward

Syllable Features - W B_PS
I
Concatenation o
Morpheme Features - W
POS tagging Features g [~
Pre-trained lexicon Features - W o
o

— '|'_'g|'
Hlojg 1% forward
BI - LSTM - CRF
HEEL Input : 44 M2 Z44e] Rach 2018 lofatiolCk - FH 52e I 2/t 2t
20| gil0] it Z2io] o]olS Hre BEeI METHYOE T3
UZOFZICE A2 0| 31 & B2 T, X 23 02 Uolc %5} H0[EZ BIEtOZ Tl
HEIA ORI HAI B I el TSN B4 20 (R BLC, HE BPS, 210 AFEES A Ol Qoilo| ooz
G A OO T O, “CIEIRE 0", “TF 07, O, B N _
0, B 0O 0 0, 0, B0, S AI2510] DHIS 571 B AR
=0 O A 0T O, RO R O, X7t J=ist =001 siEsth= A
“o|zg . 4y o_i,, O] “on 90 2 ey AILEE s 467 281 4 Y. <5 o) B _
2T ' =3 = |
A0, “O,, K.M. o G A e v FIBS OIS0 AR LiEpCY
ot 0, 2 0, "Bl
WY ol At THAE Q1] Znt: <=M MBS : PS>2 <ZM 1 LS>9| FI4LH 3=0|0{ A0SR}
OICk 19| 4={of| Chst ZH2| 2|0|S H2 FEL! <MIF : PS>CHZCE YZO
ZCt d2 0], Bl &, 222 <HF 1 LS, K= §{F, oy 2tso|ct”
Ej1 Zat E{2Z}: (ZM 1 LC)
(MIB - PS)
(B 10)

19



Zt 7 |A] ZHQ0t Ligo gt 22 2ty

[@}

|

« THH| 2351702] 7 |AF2EE] 4702702] 2& 1152 HEfA T
2| LSXIZE FEIC
- EfZ BFAl2 BIO(Begin, Inside, Outside)S &f25t11 ZHERT
H o0 BE =201 Ef 19| A|RIE BV ISt AZE 0= T
2 ATH0Qt AB NS LIEHHCE
« ZHE|O B QI=Z(PS)0| 7+ ELO| ERIE[QI0Y ERKDT), &
(L0 =MZE BT 7L B2 AS =elet £~ QICt
AIE | NNP
AZH NNG
3 | NNG
AL NNG
—_ —_ of | KB
A= | NNG
g | XSV
| EP
1 EM
Web Site Extract Data Training Data
Category Count Frequency
B_PS(Person) 4231 2.92%
B_DT(Date) 2399 2%
B_LC(Location) 2217 1.53%
B_OG(Organization) 740 0.51%
B_TI(Time) 53 0.04%
[ (Tagl) 3765 2.6%
- A8 Za (+H| )
Feature Representation Accuracy F1-score
morpheme 974 784
morpheme + grapheme 975 84.1 - 7|= pe
morpheme + syllable 978 86.2
morpheme + syllable + POS tagging 983 881
morpheme + syllable + POS tagging + lexicon 989 894 R =
« 2 0o o™ SEfA ZALERY, AR 7[BE KRS FeatureZ EH2310{ Accuracy 98.9%, F1-score 89.4%2 7|& 20| 1|5 7t
=2 4s2 HILk

|



06 EM XS 2R IS @000

LZISME

« ZA7HOfH FHE|n2|0f shEsk=X| RS2 2F

mjo
=)
0f0

« 2 7|1=2 kNN (k-nearest neighbors algorithm) &t 24

27IRHE s

« QB 2AM 500009710114 FESHAFE & MMz T £2 858 E2l 2000719 1&g &
- M A 7|-0flM AFBEl= TF/IDF 7[HS 0185109 RFH9| 7KSX] (Weight) 2t Al

+ Nearest NeighborE £&5}7| /5101 Cosine MeasureE AF2

* 2Rl A oh= EAE Y6 ST 2M2 2F 21t 52| &5

2 2M B27|= kNN(k Nearest Neighboring) &4 2HHS 0|85t 2M 257(9| H|ZA|AEIRILICE

QIE{SI 241 5000047H01|A F=EEHAIE & MeMo=Z 71E =2 M2 0l 20007H2| XHEE FZ5101 HE ZM 7|0 ALZE]
= TF/IDF 7|1 0|&3510{ KFAlC| WeightZFS BH=Q1 1, Nearest Neighbors &5}/ | /6101 Cosine MeasureE A5t QUELICE
ofze| &of| 2FSIA} k= EAME YSSI 275 | HES FEAH oiiy EMQ 27 But eflHE LIEFLICLG=97t
x| SHEILCH [2REE]]
HEE2 M MAC 2 MESA IS 0(xl= HEoE, HEF0| 22 M2 P S RECE HoKE 27| EICk J24M 2tit 2
ol 715 S0 BEE 27| flst Mzed 3 X|E 20| 2| TRICE J8iL HES MRS fIeiME BEAQl A50] HRSICh
£33 & gt MH S22 X(E E A ofefute| s 3 URS| (0| X[XSHHIof| MEH L EF kb= k2| TE S of
L2} EHE7[SX YR E +360F 510 0] S AEs| s FAMO|CL F AIR2 2ERE 280t= X|2H0| HEF Mg 20t
MR 7t M S HY 4 QT USICT
2550
QUERY : H|E52 M MAC| A2 ARSI/ F2 DXz AR, HE50] 22l A2 iV /522 FolE & =ik 1
il Stxp 201at 7IE S| fEE B | flo MEed I X|= 2HF0| I LXRICt J2iL =ES TS fleiM = B=
ROl Q150 TRBIC +E5 U = B2 M| 22| 712 U e olstuto| Fels! 2 R3] HRR0| XKt Hiof 2w
HEE ekl Do HE =PRI OfL2 EXot 7 |[SM YRE alfsl{of 5101 0 22 5| o5 EUHO|C = A
g2 2RE €8dt= XI2HO| =IES ME 200N ARl 7tsHE B 4 QITt LA
RESULT : &9 - SEF - 2F2E
1. 2E/54 0214 2 CHx|elst 0203 3. 2f/2f5t 0208
4. 33X%] 0209 5. 74Z&41 0201

21



07 Bag of Characters& 2235t Character-Level Word Representation 7 |& " YoJeole

27|22 ATAHE MEYES 08010 HHE AlZE QM| S0HHQI BX} B KRS AISHMOZ & o UL S sh= A0|Ch Xt
OfX2| A|ARIE EAL | XS & g E o~ QOJOF SICE Of= AR0{ S stE Al EXEHR| LUHE £ 52 X2(0l| R St
o[t
A
2 7|E I:c|>l-l:éll ................................................................................
“research” E H
“researching” % _ E —> —> .
"ing" E H
%4 Ky &, G G (o)
%0 404( . 0& 60’» %f 0)0 oo(\ 2 @0& R 69/1
2 %, Y 0, R %, &
%l' €y o Qé» % 2. % %, % %
v % T, % B Ryl * e S
” % TR, %, ® % %
%, e 4
%

= 7|&2 Bag-of-Characters (BOO)S HIEOZ $ICL 2Xt BOC, BA =M HE AR, Thof Z00| AFEIS concatenate 5107 sparse
vector= MMSHC} 0] sparse vector= CHO{OICH 25T HGHK| oto o2 £ 5FAS QI3 FHAI0| 7HSSICE
A

Sparse vectorE SfLfo| 25F0[ Rl I tIZY| YH o= AMEahM ZSHRl A A HEE ddsttt

*lo-l (On'y PDF) ................................................................................

SAFEEL JHHY Q1A =& o1A
97.73%, H&|H 214! F-score 91.21
7|—7',_<— 7|$ EHH| =2 -|E| —'—E7|-HH

(Bl UBE B9 2 71gel YSE UBSIRCH NB AN &R 21 BT so e B nAL A
o

ﬁm o
HU

i

m -
4

i

1200 1140
1100
1000
900
800
700
600
500

m8

Slot POS NER AVG
B Char - Dense B Char -CNN ® Char -RNN

[20] &E X2| 25 4 Char-Dense?t 2 7142, 278 71 Te| 715 2 242 Solat 4 It
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08 H2 AHAZ 0|23t 0| 10] 9/ sl ®000
L7 AME s
- 2= 2H|Z0 |2t THOIZE densest A4 HIE| S7to]| 0fESte], THo{2] 2|0(7t BIGE| L E o= Bt
- Y E UH|F| 2tgd FZOISILIRI 0|F A0 = UHIT2 MZ CHE & Q1010f|M RAFS 2[0|1E 71X|= THo{7F RARSH 3710
OfZ(mapping) =|=5 ot= A8 SHE of =0, 7 [AHY 200l M B2 2177} 0|F0{X[ 1L S
5ol
40
[ | | ]
(] (]
/ N /- o\
oA / 00 AA N
/ januar
dog / January hund / ]J 3 nlllJ ary
dog
Berlin Paris Berlin Berlin Paris Paris
Monolingual 'S Bilingual
<Monolingual vs Bilingual O4|A]>
2IISHIH s
c 2752 2M T ITHARCHE 10 7ke| ¢1ZA 12 (biingual signal)Zt et Z2&7EE HatAI2 HI0|EZ 0[&st 015 2101 &
= ol 22
< JHUSE DS FSIKI 0[S ZEst 0] 7te] AZ 2|24 THIE 012 T2 ALE510 A2 CIE T A0{E SYst 3¢t
of wle| Z7to ofg
et ofFH 0]= 210] 9I= A=
(Seed lexicon) A1A
A Italian >
SymHAA P A2 LB E @ Fren
* Wlne
Io_‘io-lg 9_:‘7E4 6I:II-_)|\_ / gnorava >
Length - ratio shuffle —» —erpcific] = A
gt Language - specific > >
mapping function |
* < gnore ]
X \// ™y
Word2vec && \></
<Bilingual word embedding 22! 7H2>
A 5 o
3. 7|E El-.g. E‘:I E'g' _E_()': .............................................................................
- 27122 CHs 210{0]| Chish 197 |of| 282 4 o0, LIE 2101 EAM0l|A FEHM DHM = 2EE 4 QICf

« H|2 http://niplab.iptime.org:4321/seol2/mt/projector. html
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41488712
« st X2 FHAE seed lexicon 2 0[&5} 1, wikipediaE S3fi 01212 2H&5IICt 2 HR0lM = 5H=01-P0E 0188t 0I5
0] YD S pRSIRICE.
4248 20}
DATA :j]_—) B | Ponts: 18272 | Dimension: 200 | Selectsd 101 points S Al -::‘_m :ﬂ
:::‘*_ - @ - Qm * -
e ay -5 5 - —w
v ] Py g .". ‘ : COWME  EUCLIIAN
':'::w w;: oM c“ . "% : ol 4
ko : e"' ')w' ‘? 5 e
I sphereize data @ . o i )
tosdian  pubtan - o ety o
e prrpicironiompit N T =7 I T4 * >
(Qin gy
I o B Wr* =
wt®
- ’ y n!ﬂ sist
. L7 vy o
TENE PCA CUSTOM - f-_; \a .'\, .?. : “; . ;3
R ,: - ._. . & -3 .-‘. * :
¥ ¥ i X ‘é . L]
Compunent 41~ Comgnent#z - | u:
<Bilingual word embedding A
- 2 7|=9| Zik= HI20l|lM 217551, tensorboardS 0185109 A|ZISISIRICE A2t Ziit= Sh=0{2F F0J0f| T seed lex-
icon@ =, 0|ZAHUHIE Q| 28| 5k &2 71X A|245 SIACE E3 OIS ZAUSHH HEIS 70l A ZA4SH EHo{of] Chal M 7t
e fIx[Q| 1SS AlZfalsto] HOJEL]
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09 Stack-Pointer NetworkE 0|26t 52201 9| J1& A @000

oo
HACE.
RAL 5 xaﬂm/ 8017 \%&*iﬂ"d?
e Stuo| 7hA AL X xALS
FAl2 oioir} =T I o=
(=N =P S I |
AT
o)
« D21 20| THo1S2| ofF 2A| 2} ofF 2HA|2] RS LiEIL= o|E 24 B2 75
(Of]: SFu0fi= 7HAoff 2|ESH= FAL0)
27I8HE
« |4 El2)d 7|8t o= B B0l Stack-Pointer NetworkE 8201 O|& 12 20| Xelst = &taf
« QUG LSTM-CNN 7222| QIATOf| M 2} 02| THo] el Aol e, e SAFEVE 2otel 82 FEia BAL 82 3
HEFIEE
5
5

6
T

S18% S 1% S
e (] [ s 1>
I +I ) +I + I I+
. — B R | N | NN | RN
JNP e NP o ks oj Lk EN={letinl
ROOT  ope opine HeSE e o Sf=0l BA =] AKEIC,
X e i TP =0l
ASEIALE. ASEIALE. ASEIALE. ASEIALE.
J0jAlE ROOT ROOT ROOT ROOT ROOT
A S oo d
3[EEEUSREOF
= 7|22 U0 BZ s, V1A Y S| Tiet X101 Ofel 7|20 MRV 122 28 2 = U8

« 4|2 http://niplab.iptime.org:32281/kr-stack-pointer/index.py

=



1 O o|=7E 24 (Dependency Parser)  YoJeJeo)

17'%)\2-“:01 .............................................................................

27|52 oS e 2 2 Sh= SyntaxNet A|AHS SH20{0]| ALEE 4= QUEF 8 Z10|CE SyntaxNet2 7201l ZHES Q=&
=4 7=, HI0[E 7|8 ST AARO 2 SABICE SyntaxNet®| 2EFEEM Fatr= 94% 0|22, 2179 21 96~97%
ol 77h2 dsg =2lct

Y ﬁf—v—\\wf ' /ﬂ\\ﬁh\

ROOT neg dobj poss nsubj aux dep prep pobj p dep dobj nsubj aux ~ ccomp  prep  Pposs podj p
Ask not what your country can do for you , ask what you can do for your country
VERB ADV  PRON PRON NOUN VERB VERB ADP PRON , VERB  PRON NOUN VERB  VERB ADP  PRON NOUN

[221] “Ask not what your country can do for you, ask what you can do for your country.”2H= 2%0f| Cist O] =22 0f|A|

SIETEENS 7l 2 AANKEZ| A & Stz 2E2 7HsE olE E2|0fM £[H2| EC|E HOILHOF T SyntaxNet2 &
AMEE7 YE o= HQslr O|01| 72 =010l HE317| flsiiA = HElL 240| RUH 2= TIRME|0{0F BHT SyntaxNet 22
Off 2f3ff 2lZ FZ=A0] 2tz 2ol CHoH0], pleHo] 01E Y2 HEfASS MEeishe 2de QTEC,

|2 http:/landrewmatteson.name/psg_tree.htm
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Z{0llM ZHZIE ollF0l2f SR I YR

Visualization
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o=

CoNLL-U Output
Details

B POS Tagging

w o N ;AW N -
= = o 4r reE 7 K ooo 8
of Bt e U Ao ope X 4o
=X TN ox oy o =
il =2 o
| x on
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o
ne
i
4

10 9¥
1 AR
ADMtHO
[CORE7&e2 9521
OHMO KIEHE
2243 Zlst AT

=}
[

/NP_SBJ

i =

[ Dependency Parsing

0fFo2f2/VNP_CMP
J

=HS/NP_OBJ

Reassembly

LEMMA

HEINNP + 24X

1S/ S/NNG + 2 EHINNG +

13/SN + 2/NNB

b

o
o

=,

/NNP

SINNP + 5/NNB
S 2/INNG + ZHNNG + Ol A/JKB

7HZIINNG + BHXSV + 2/ETM

G F/NNG + 0|/ VCP + 2H11/EC
S LENNG + 7HIKS
9/SN + 2/NNB

Sh2|Vv + SUEP + CHEF + /SF

=2l

Ct
|

njo

13

[e]]
=

SKO

132/NP
v =] H =<
2N &5

SULTI/NPSBJ
\

2Z/NP 7HZ[&/VP_MOD
ZHEHE/NP SLZI0f|M/NP_AIT
UPOSTAG XPOSTAG FEATS

27

9%/NP_AJT

[ Debug Logs

DEPREL
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NP_AJT
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11 Small Data2| B7E 3=sp7| 9i3t Ho| st 2 0000

o
- T0| &H52 £ 20l PHS0{T! RES CH2 H|%St taskol| M8st= A9 2, 0= H|0|E{7t 255t 200l &gt

T

- 261 H|0|E{2 MA ZHS SE51D H0[E{7H BEG H|Se5t taskof| Chl 20| F0|S Flatist= 2. Small Data2l SHHIS
=3It HoM 2 50| AUS
- Ol2i= S3H ofloF2 ISt ATIS HIO|E{2t AT 0l[eFS SIS MIT HIO[HY. 2240 slotE2 24 CHEX|2t of|efS ?fstchat |
O[E{2H= F0| RAFSI, ATISS| city2t MITS| Location0] EZ/0| |X|2H= Hoi|A IR RARE
ATIS UTTERANCE EXAMPLE 10B REPRESENTATION
Sentence show flights from Boston To New York today
Slots/Concepts 0 0 0 B-dept B-arr [-arr B-date
Named Entity 0 0 0 B-city B-city |-city 0
Intent Find_ flight
Domain Airfine Travel

ATIS &2 0f|of | 0|E{0f| CHE! Slot Filling®] i|A]

Are there any French
O O O B-Cuisine
restaurants in downtown Toronto
O O B-Location I-Location

MIT A2t of|F T 0|E{0f| CHS! Slot Filling®] Oi|A|

7IBHIH s

- X101 Ofah A|AES Stast7 | HlsiMe B2 ol 2l E HI0[E7 225K ME2 EHRIo= AAES SHEE ) S
H|OJE 2tE™Z TIRsHOF 5= SAE0| ZXtettt 2 Gi+H= MOl st YYS 0185101 SRt P2 = T E 7| E(source) 0|
Qo HIO|HRE] M2 o= 2l E H|0[H 2 FEE Chid(target) ZHRIS ¢let £X M<e7((Slot filing) 22 otg FHOIC:

ol

« 2 10| M= &2 17| (Bi-directional LSTM 7 |8h), EH|Ql 222 QJst MLl 5+& Orthogonality Loss 52 M&510], EH|Q! 1
=

© ol 1o XA ME AS BIEIM O 2 SHAEIILT

oTr

:|

- Cist Hjo[H & &f=d 01|

10
A5t Ao %':1% OI%OJ ’E‘% W7 22 dss 5*‘"5%‘24'1}.

el
Qo
(i)Y
0T _|O

3I[RERUSREOE
- 2 7&2 Tl 7 H0| 50| 7tsstr [of HI0[E 7 £E5et 54 X|ef TSt Cl|o[H A|ARIC| ehE0| EEE +~ US
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418”2

« slot filing PEIC| WItHHHO 2= -] scoreZ 0| 23110M, TGT= KLl 5H5S ALK &1 slot filing RHE sHast ZRE L}
Efe Hof et52 MR85t TH|Ql 22 A 5142 ANt BIYSX|= | 40| Hzo| 2t M58 SIS

[ oo= Jo°

« S At VSRS F0010] M ek WS M Wyt 7| =0 M aks WS XEoHK| 22 HARELE 661004 67122
OF 19 7}2F2| F-1 Score 501t 8FALO| Q912

Target MIT Rest,
Source
TGT 66.10
ADV(A=1) 65.32
ATIS
ADV(A =0.1) 67.12
ADV(A = 0.07) 66.41

=



12 S77 |5t 3120] A AHEN ®000

LZIBME e

atural _anguage

Sentimental Analysis BB s O

S22 0JARRIo chg =210] W2 CEoRIRIT YSUICH 22 AZ0LEFN LiR 33 8 Baiel welo| 20| B8
33 5 Y50| 92 S| B8 FAUCI|N AL 522 80| 48K 5 s

Sumit 1

:

Input : S= O|MTX|of ChEt =2to] 22 AR AFLICE 22 AOFEM L2 S5 81 g=Xte| €elo| =210 22 XFELICE MRS slufohs <5t
37 5 Y0 22| 22IS0| B2 E2(H07| 1 UBLILE S22 B=0| 23 S5 UisX| RIHM S= 5511 T SHES = ZYMYLIC

Output : angry

tolt

<Sentiment Analysis Demo Z 1} }4>
« Text Sentiment Analysise EIAE Z2EH 0| M= Z4H B2 S o|Ss5t= 7=

- HlOJE = 57| ZFE0] EHZE 102 7 O[&9] w4 7IAME 0188 & Agte| 2| AEE HA 482 oStz SAV (8 &

2|5S Mot

2. 7|$ HOI_HE_I ...............................................................................
o A 7 |AfOf SETHEHOIES vocabularyol] 78t

2 7 |AOI| Tt vocabulary L EH012] t-idf* 4tS o1, w4 7 A0 EfG &l 28 S E 25101 2f E01S 3 SaHe HE 2 Haig

+ @I24E) SIAE0|A vocabularyoll TBHE| E1012 B0} D[2| AAME MEfGOR Wsteln, DE Eojol HMERLS BHAIBI0] 1T &

T

=]
2 confidenceE 717l Z4XS &34t

A =
3.7RBRIUSREOE s
- 27182 M2 R KIS 018010, HAEZRH o|0| Qli= S¥(feature)S FEE!. W2tM S4 214, X210 0[5 & CH2
Xo10{x{2| 2Eof M2 H|go2 90| Ql= ERS MS 75

« H|2 http://niplab.iptime.org:32280/sentiment_demo/index.py
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1 3 CHaks sixte| 2+ EA(Emotion Recognition in Conversation)  YoJole®

CHak SERte| 2+ EA4(Emotion Recognition in Conversation)

Oh okey, Il fix that to. —— Neutral Oh okey, Il fix that to. —g—® Neutral
Rachell — Anger Rachell —1—> Anger
Allright, | promise. ~ ——— Non-neutral Allright, | promise. ~ ——— Non-neutral
Okay! —— Neutral Okay! ——» Anger
Okay! —— Neutral Okay! —L—p Neutral
Single Sentence Classification Contextual Emotion Detection

27|$ I:él'ﬂ ...............................................................................

- CHSHKdialogue)Z BERT tokenizer2 £X&5Htokenization)st, Z+ &tsHutterance)? | L= X|&of| LEXIZ A [SEP] tokenS =
7tet
« X512 Cffs) G|0JE{Z BERT-base ZEZ Q17 Y

utterance representations= AAdst

ol
=
N

b EI510]| SiiESh= tokensE max-poolingstod deep contextualized

« of|=} utterance®| representationsE HIEHC 2 2= (classification)S =&lfgt

Classification | Classifier | | Classifier | . [ Classifier |

Prediction

Utterance Embeddings

Max Poaling

A

Contextualized i
Dialogue Embedding :

)
Linear (384x5) | i
L :
Dropout J i
1@

)

— — —

12x
bost-trained | Feed Forward Network ] SElLu
BERT s [ Multi-Head Self-Attention ] Linear (768 x 384)
. ‘emmmmmsssssssmss==== —
w ||| ;
; ; [omer] (o] ool e foe] o] | ] o] ] (= o= o -
Dialogue Embedding WA KRN IO RO O KT — [ IC ORI : B v
=l = = =] = =] =] = Al e : L)
; ool
By, 1 4 Eve Bjgp) Exo Ero Bpgeny - Ean — Ewo Bysep
3TIEERYUSEEOE e
- 27|22 AR ME 24 52| MH|ANM ALEXT Hels SdA7 7] et 4 2M BEE E8E o Tt

« 0|2 http://niplab.iptime.org:32290/
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414871

« 2J0] YA CHE} H|O|E{Q! Friends@t RE! H|0|E{2! EmotionPushS 0|25t

+ BERT-base, BERT-large, RoBERTa-base, RoBERTa-large 22!0| Chsl L & EMS 45 = sh&sh

-



4.2 M At

* RoBERTa-large-cased &S AFR3HS [ RNN 7[gH GON 72| O|H RERSHt SEXO 2 9F 5%

Dataset Model meutral joy sadness anger surprise disgust fear non-meutral w-avg
DialogueRNN* 7352 55.62 32.35 3790 461 19.92 531 32.46 55.25

DialogueGCN® 73.63 5844 37.31 3719 5318 2194 435 31.88 56.77

BERT-base* 77.08 61.36 4048 37.25 53.68 2174 8.11 3362 58.69

Friends

BERT-large* 7737 6151 4379 4414 5243 2569 1250 34.81 59.75
RoBERTa-base* 77.26 67.56 4225 461 5193 26.55 1.76 3510 60.26
RoBERTa-large* 77.48 67.17 45.03 51.57 55.77 29.82 15.87 37.76 61.17
DialogueRNN* 8244 63.85 31.22 1556 3515 833 0.00 17.89 69.56

DialogueGCN® 83.63 64.07 3891 2716 3536 10.00 0.00 1318 70.41

BERT-base* 85.90 63.71 4737 3175 4577 10.00 0.00 20.77 73.25

Emotion Push

BERT-large* 86.41 69.60 44.30 41.27 45.00 40.00 0.00 21.08 74.41
RoBERTa-base* 86.87 69.22 4933 35.09 4767 2222 0.00 2251 75.29
RoBERTa-large* 86.27 69.24 50.91 26.67 54.82 3334 0.00 2811 75.97
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LZI2AE e

&= (Ensemble)2 0f2] 2HZ9 0|=4t &5

ging(Bootstrap Aggregating)0| 204, Of= Lot HE= HES S5A|7(7] 9{8 BIE2RE0] €50 YoS7[HRsS flet 8
£ 3j4517| £/5101 Checkpoint Ensemble(CE) 7|#0| HOtz|IOLt St AQ AlZH0] A

OFS| 227t N=X| s B9 =2 EME BY & UCk= eV It 2 7Is2 Yd= 7[HE uXEE
H A O
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= Siths ?let HI8S S0[0 ditet g3 LIt
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njo
Op
ol o
ol
[3)
b

27IRHI

Train Train Train Train Val @ Checkpoint
Train Train Train Val Train @ Checkpoint 2
Train Train Val Train Train @ Checkpoint s

Train Val Train Train Train @ Checkpoint 4

Val Train Train Train Train @ Checkpoint «

Training Phase

—» [ @ Trained Model ] —>» Prediction:  ——

— [ ® Trained Model » ] —> Prediction. —
—b [ @ Trained Model s ] —>» Predictions —» Voting
— [ @ Trained Model « } —» Prediction: —]

—> [ @ Trained Model « ] —> Predictionx ——

= WAt AZ AE(Cross-Validated Ensenble, CVE)7 ['10|Ct. O]
= BaggingXMH 0{2] MES FEdl stoote EUE Y= SA0 Wit ABA| 7|1SE checkpointsE YaEstEE 2| AL0|

* TX| ot HIO|HE k-fold2 L1, ME 2ES kH2| HE HIOIH 2 JHE f5 AIZICE 0|t validation score/| 7+ =2 AIE
= 0[2] 7|=3HT,

El

it HE HO[EZ st DEl 7, o5t RS HAEAS Q=] gh=C

« MYE HS| ZHO| 0|55t labelsE HrtLH0] 2B 05 2t

njo
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1 5 Denoising Teansformer? |t St=20{ StEtH 7| [ YoJeJe)

SEY WO 0T EHOIM LIEILE= HXt S SIS @FSS 28127 u¥sh= A0Ch 2 7|s2 7|18 HE Y ud7|
= 4

=
el o0 20| HEY QLFEEY, B 280 SHIE 22 20 egAlPlE 7IAHS 2rEoMe| SEY wEY =0tk

Targest 4
Noising Encoder ‘ ‘ Denoising Decoder
+
Input Embedding
+
Tokenization
% G2P
Noising Random Replace \
30M Error Lists \
Inputs
7| A0 |2 AAREKSource Sentence)S EFIEEH Target Sentence) Q 2 E16H= A|ARIOCZ 0| SHEY W A|AHIN XE
Sl0] AAFHCEE QFEYE, EPI 2HCEE WEEYOE AESIILE 2 71a2 7IEQ AV (g EY ndeA, A7
B Ok MEYAR) He| DETO| WY UBAP EAE Z HEO| FHS TEGHK| QOIS LISt Mol UEH 0RE 4
& 2= Q= TransformerdAl © 2 JHESHICH

Transformerg}Al2 Convolutiont Recurrence §10| @& Attention2HS 0|25t 7| Al
Multi Head Attention% 7|8to 2 T} 0= U=t Z20]| CHolf 212} Self Attention=
2 ot&ote AR E VIEICE

o DI Query, Key, ValueZ 7|HIO 2 5=
sH&51 0|5 QI2dnH £24AH0|2| Attention

« 0|2 http:/niplab.iptime.org:32288/
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16 XA QIS AEBHAS 0183t Elof ojn| Sold a4 ®000

1_7|é§€g%§ ...........................................................................

£ho] Y sliast & 71 02l 2[0|S 71z TS 2Ee| 4o Wt HESHH| 2495h= Z0IC & 71&2 B2l S2ldS o
A5H= 7[e R Ho2| Yo 2 FEet o|n| 2A|E BEE 4 T T2z YHFS EESIRUCE

2.7|§§E§Ej ...........................................................................

s
P

2 7|£2 Cho] TA| 12 HEQ} o|0| 2| HEE 8HIsty| £/5104 GCN(Graph Convolution Network)2 AFR5I1oH, 12 &
HE BIHsH| 2/5101 Stanford CoreNLP parser0f|A] Hoik|= |E 24 HE S 2510t ot 2|0] 24| YEE LELAZ| 2/sh
WordNetHHE S-EofRICt

[CHo] 29| sljA RHS Context, Gloss, Memory, Scoring 4702] BEE LA E|0] Qlo0q, ZE CHof HIE{= SemGCN £Ho] TEA!
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L7ZIEME
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g Model
|
Welcome to the COVID-19 Chatbot demo. You are now paired with a bot - feel free to send a message. Type [DONE] to finish the chat.

) You
- what is covid-19?

lgl Model
covid-19 is an abbreviation for corona (co), virus (vi), disease (d). the number “19” indicates it was identified in the year 2019.

D Restart Conversation

W, Viext where (Wy ..., Wm) = softmax(Veand - y}fxf ..., YVeand - yﬁ?xf ).

Ctxt Emb » ()— Score

T Legend
|
Attention I:I e
LLeamed Model
Parameter
I:I Vector
é iEmb m Attention’
Query t Query E Aggregator
Code1 —*| Attention |+ * «| Codem [?| Attention
Candidate Aggregator
\% E— T
Outy 1 Outy 2 Outy Nyl Outy 1 Outy 2 o oo Outy Ny
1 1 1 1 1 1
Context Encoder Candidate Encoder
1 1 1 1 1 1
[Ny 1 Ny 2 LA [Ny, Ny Iy, 1 In, 2 ¢ s In, Ny,
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« AZ25t COVID-192H HI0]E (Q-Q/ Q-A)Z 0|25}10] 2&! fine-tuning 2! ZEASS 2ali5IIC} 017 Q-Q= Zo|ef A}
&t Zo|Z A0tL|E= Z10|0{, Q-A= & 20| CHSot= SEHE Af0tLh= A0|Ch

QA
Candidates Accuracy F1 BLEU-4 MRR
Poly-encoder
(Reddit 20 0.36 0.46 037 054
Poly-encoder
(Reddit) 10 0.45 0.54 0.46 0.63
JHU-COVID-
OA@20(ft) 20 0.79 0.83 0.79 0.87
(ours)
JHU-COVID-
OA@20(ft) 10 0.99 0.99 0.99 0.99
(ours)
Candidates Accuracy F1 BLEU-4 MRR
Poly-encoder
(Reddid 5 0.72 0.79 0.69 058
JHU-COVID-
OA@20(ft) 5 0.72 0.81 0.69 0.59
(ours)
4= HEZIS CF21F 2T} Accuracy, F1, BLEU-4, MRR (Mean Reciprocal Rank)

AlE
=8

Za} H|okst B JHU-COVID-QA (OURS)0| 7|2 H|0|AZF! (poly-encoder (Reddit) REELH =2 M2 HIC
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£ =elMel ntyg ofnlg
< 2 7|22 Zlo|of| MEkst ArAl JpiT &5} /5109 ZI2E AMR(Abstract Meaning Representation) J2{Z 2 B85} 0|12
0|83510] M4 Ho|SHE 3ot 7=

AMR(Abstract Meaning Representation) J2{Z= Z=0{%l Zlo|o| o|0|2 T X2 F5istD, siAI2 0[51A BHE0 &

<

AMRTIZHZ 7} 7HK| 1 Q=1 Iation%ARGO"f RGI
£ LESIHAZE(0 U2 AMR £ &S 0|85
AbAl 2§ (ConceptNet)
01 7[8t stiMoflM T LtoF
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Pz P2olso= Tl M4 £ES shAE 4 U
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require-01 —— ARGl ———= amr-interrogative

\ - AMR mode
ARGI - AMR relation
\ / Symonym <=—= cable television
: CN mode
cable

\ : CN relation

HanContact <— telegraphy

27|s2 Oejzo| 422 2o AUd|E5H7| /5 AMR-CN & J2iZE relation node2 F|&dH= Levi Graph 2 A8t Cai
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Graph Integration and Reasoning Module

Question |
POSITIONAL
AN o ENCODING
AN
| . _®
AMR Graph ol g l\
...... o AU S K Vv a
L/ b Node Initialization Self Attlention
% o g - @ Add & Norm
; o % AMR-CN —Q— e Feed F?rward
T 2 Graph o—0— Add & Norm
ConceptNet Path Relation Encoder
Graph Relation-Enhanced Global Attetion
Question
Answer
Language Graph
Vector Vector
< Question > < Answer > Softmax Layer
Language Encoder
3. 7|$ %.g. E‘:I %.g _E_OI: .............................................................................
2 7142 A4 20l chet HOlSES 23 4 S
4. Jél%l ............................................................................
41488712
* AVRTLZE ARESHA| 4918 W] 45t AF8SIS mel s W E gt
+ Tt 210{@eof Chet S 4313t
4.2 A% Zx
Language Encoder Graph type Ndev-Acc.(%) Ntest-Acc.(%)
- 51.81 5159
AMR-original 5282 5278
CN-full (CF) 53.80 53.10
BERT-base-cased
CN-pruned (CP) 5261 5253
AMR-CN-full (ACF) 5298 52.94
AMR-CN-pruned (ACP) 53.97 53.58
* AVRTZEE AFB31] /242 W AMR T8} A4 TPHI ConceptNenS SEI112 1] 50| 713 £

M



Language Encoder Ndev-Acc.(%) Ntest-Acc.(%)
BERT-base-cased 51.81 5159
XLNet-base-cased 5798 57.05
ALBERT-base 50.12 4922
ELECTRA-base 71.25 70.19
BERT-base-cased w/ AMR-CN-pruned (ACP) 53.97 53.58
XLNet-base-cased w/ AMR-CN-pruned (ACP) 61.01 60.35
ALBERT-base w/ AMR-CN-pruned (ACP) 51.51 51.08
ELECTRA-base w/ AMR-CN-pruned (ACP) 71.99 70.91
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OIAIE 2OiE 2. Al
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01 CHSE AARI0|M2] XIAAR2 CHEIE 2[5+ Memory Attention 7 |5t Breakdown Detection O @ OO
« CHSH A|AELO|| A Breakdown detectionO|2t Af2Fut A|AEIZEO| TIIAR L CHEIC| SE0| ZO{X|= HAS EfX|6H= 7
CHsh A|AEIS Of8st RIAAZS TSt} O|R0{MOF A|AEI0)| CHEH BHES Saff Yetst AMHIAE 0|8
=S
- Ofeff 212 CH3} A|AEIOf|A] breakdownO| EfAiaH= AR 7Ho| CHSHE HTH OFX|S0f| ARO[ "L
H|7} 2401 ﬁﬂ'ﬁ | Zoi| QA HoE"2t 1 SIOLE AAEIZ Z9H 5?(5'—#-_“ {HAE 510§ RIAARR TS| SE0| #
aee
“ato}, J3M| = H|7t 24| l ’
User

H|7} 2401M Kol Zioi| ASHOE”

.o’ ‘7 |of 0| M K=o 7} 2Lk FHo{ R,
o
System
“L_rE
‘o’ “22{H 0| L7 S 7251 E244|2” (breakdown)
® -~
=
User
2. 7|$ El)l-l:él ...........................................................................

« 2 7|&2 end-to-end 7 |EH2] breakdown detection 2&I0|04, LSTM(Long short-term memory)S 025101 CHSHLHO| A2 X2t
|AEIO] YIS QI AESIT A|AE EI510Y| CHEH memory network” || attention 7|#1E 0123510 breakdown detectionS %=
aish= A2 7HK| 2 QAT
3. 7|§ %l'% I;_CI %.g. ‘E'Ol: ...........................................................................

« Ci5} A AEIS X|QI5HD Q1= 7(7]9] AT EY0|A &8 Ths5t0, 7|E9| Q12X|s ALFH MH|AQI NUGU, kakao mini SO{|A]
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ANB
- 2 91710||A] H|otst mEIS CrS Tt 2T
« TU: memory attention2 ME5}X| &2 BE!
« TU+S: system memory attentionS &5t £H!
« TU+U: user memory attention2 Mgt 2
« TU+S+U: user and system memory attentions &2t H &2
= DM FHEA HIh= TU+SLE TUHS+UOM 7| & REIEC} FO ds2 B
Model
Proposed model _ Majority RSL17BD
CRF Baseline , KTHrun2 ~ PLECO runi
TU | TU+S | TU+U |TU+S+U Baseline un2
Accuracy 0458 | 0464 | 0467 | 0.47 0.4285 0.3720 0.4415 0.2950 0.4310
F1B) | 05146 | 0532 | 0533 | 0556 | 0.3543 0.3343 0.2949 0.3636 0.3201
: F1(PB+B) | 0.6737 0.6906 06679 07441  0.76722 0.8927 0.7440 0.8744 0.8400
<Hiotst DHo| HayH M Zi
T2 Ao B7lol ot Z40ICk TU+S+UOY chet B4 Bt Znto|ni, sict . o Clo|RZ 100M WP} 248 o break-
downO| &|7|7}X| attention2| tHSFE AlZ{atet 10T AR OFX|2t0f| breakdownO| ZHSE [7HA] EX7t £l= 2S00 ths 22
0| A 242 attention weight2 AFESH 712 &tolat 4 QIC}
Role Uttreances Memory Attention Distribution
M user memory M system memory
Userl Hello how are you? 0.004 1
Systeml Hello, I really like movies. how about we talk about movies? | 0.063 W
User2 That sounds good 1 like movies. what is your favorite movie? | 0.0365
System2 | Hello, I really like movies. how about we talk about movies? | 0.063
User3 That sounds good i like movies. what is your favorite movie? | 0.0365
System3 | Ok. Let me know something you're interested in. 0178 ——
User4 I'would like to talk about movies. 0.0366 M
System4 | Ok. Let me know something you're interested in. 0178 ——
User5 [ would like to talk about movies. 0.0366
System5 | Ilike pop music. 0258 |—
User6 Do you like avril lavigne? 0.849 I——
System6 | Ilike pop music. (Dialogue break down) 0258 |——

<Memory attention distribution= =

e
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uf "My day was ok" —» W
s "How was your day?"
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02 24 7|t Cifst A|ASIO) M) Mg OIS 71 0®00

- 244 7|5t THEH AIAZIO IRt CHI| OIX[2f SEHS B2 S (candiates) SO 50} M3t CHat AAE
- LSt 29 HEE 2H2010] 713 2E Qs SEHES A0FALEXIoIA| HHE MBS F= WS SHE o0, 2 7(8HCHSH A[AH
© M2 915t et AIAE 2O B2 17} FIE| D IS
() ,
My skype doesn't start, anyone knows why?
% N
»
() So | can only wait?
« o)
»
™ Thanks, better to know that its in progress than missing out.
% Maybe skype has this problem with Ubuntu because MS bought skype
[ 1. have you tried right shift?
\ 2. there are several apps for data backup, after that do a 64 bit clean install
3. Don't besilly, it's a cross-platform issue
Response Selection 99. Itis COOl, one sec
100. thanks for the link
Ubuntu troubleshoota} 224%! CHSI2L 0[0f Cet & 0| E5H= of
A

2. |E I:cl>l-l:él .....................................................................

7
<2712 2T2 FIXOR HHE 4 9l LSTM Encoderel S5t Tite] 2301 23+ 20 sl FEF0R 2Ho| e
C C

57| 2/alf TH0] £H2{2] Attention mechanismE AHESt0 2EIE 7HUSIIS

- Clist L &rofol 2 SHAEAT ZE, Zatel A 28 YHd)ES Hdstoq, tst 2H YEE LS & Boig + UE 22
I
37IRERUSRHOF
- =72 dME T IEC R S AR AIAE 75 B olgof E8E 4 2lo, TRl JHof| 2 glo| 28E 4 S
A OnlyPDF) s

414871

« DSTC70{|A A28+ Ubuntu Dialog Corpus@} Adviisng DatasetS AFE3101 response selection taskd| CHal Al&S ZIslist Zot=
ofziet 25

« 2 7|=2 DSTC70{IM M&Fet Ubuntu®t Advising H|O|Ef A0i| ChsiA A&E Tlatst o0, ESIM+SE+PE+UE(ELMO) 2= 7|&

Baseline D2 S2| 8sHLI £2 8452 HOFRUS
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42 83 2t

Ubtmtu Advising
Task 1
R@! | R@2 | R@5 |R@10 |[R@50| MRR | R@1 | R@2 | R@5 | R@10 |R@50 | MRR
(Lowe et al. 2015) 0.211 | 0.307 | 0.446 | 0569 | 0.921 | 0320 | 0.074 | 0.108 | 0.210 | 0.342 | 0.802 | 0.162

(Dong and Huang 2018) 0.367 | 0452 | 0.558 | 0.651 | 0.917 | 0.465|0.086| 0.156 | 0.256 | 0.376 | 0.834 | 0.187

ESIM + SE (GloVe) 0.377 |0.460 | 0.568 | 0.657 | 0.929 | 0.473 1 0.098 | 0.160 | 0294 | 0.430 | 0.834 | 0204

ESIM + SE + PE + UE (GloVe) | 0.384 | 0.464 | 0575 | 0.662 | 0.921|0.480| 0.112 | 0.166 | 0.298 | 0.438 | 0.859 | 0.214

ESIM + SE + PE + UE (ELMo) |0.406|0.493|0.606| 0.691 | 0.928 | 0505 | 0.106 | 0.160 | 0.306 |0.460 | 0.858 | 0213

- Of2i2] D82 = 7I=o| A 2E FAE 3 get JH|Fo] TS EAER XY
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Dialog Topics

People Food household goods

27|24

Cap: 2 small kids eating large
carrots on a bed

QL is this in color?
Al yes
Q2: is it a big or little bed?

A2: there is no bed they are sitting
on a blanket on the floor

Q3: what color is it the blanket?
A3: multicolored blues

Q4: are the kids boys or girls?
Ad4: boys

Q5: how old do they look?
A5:7-9

A6: no

Qo6: do they have any other snacks?

- Faster-RCNNS E3f 0]0|X| 9t2] 2R (object) S-S F&(extract)s} 1, 2Q|-25 EIAE = Bi-| STMOZ JHi|=(embedding)3t

d
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[[embedding | [ embedding |

Cap: 2 small kids eating large
carrots on a bed

QI: is this in color?

Al: yes

Q2: is it a big or little bed?

A2: there is no bed they are
sitting on a blanket on the floor

i [BLSTM]  [BiLSTM

Question

Q3 : What color is it the blanket?

Context §
Agpregation i Matching :

Topic ;3

T

My
Topic-View Context-View Modality §
Alignment  Alignment Alignment i

"
.......................................................................................................................................................

@ Gate Function @ Concatenation ® Matrix Multiplication
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« AlZHE ZO|SE H0[Ef 4121 VisDial v1.08 0|8t

« MVAN(Multi-View Attention Network)E X|9tsH MVANE Topic-Aggregation 2&, Context-Matching 2=, Modality-Alignment
DEE 74E
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Model AVG NDCG MRR R@]1 R@5 R@10 Mean
LF[5] 12 4531(13)  55.42(12) 40.95 72.45 82.83 5.95
HRE[5] 12 45.46(12)  54.16(13) 39.93 70.45 81.50 6.41

MNI[5] 11 4750(11)  55.49(11) 40.98 72.30 83.30 592
GNN[34] 10 52.82(10)  61.37(10) 47.33 77.98 87.83 457
CorefNMN[15] 9 5470(9)  61.50(9) 47.55 78.10 88.80 4.40
RVA[21] 8 55.59(8)  63.03(7) 49.03 80.40 89.83 418
DualVvD[11] 7 56.32(7)  63.23(5) 49.25 80.23 89.70 411

Synergistic[8] 6 57.32(3)  62.20(8) 47.90 80.43 89.95 417

CAGI9] 5 56.64(6)  63.49(4) 49.85 80.63 90.15 41

DAN[12] 4 57.59(2)  63.20(6) 49.63 79.75 89.35 430
HACAN[32] 3 5717(4)  64.22(3) 50.88 80.63 89.45 420
FGA[26] 2 56.90(5) 66.20(1) 52.75 82.92 91.07 3.80
MVAN(ours) 1 59.37(1)  64.84(2) 51.45 81.12 90.65 3.97
Synergistic' [8] 5 57.88(4)  63.42(5) 4930 80.77 90.68 3.97
CDF [13] 2 59.49(2) 64.4(4) 50.90 8118 90.40 3.99
DANT [12] 2 59.36(3)  64.92(3) 51.28 81.60 90.88 3.92
FGAT [26] 2 57.20(5) 69.30(1) 55.65 86.73 94.05 3.14
MVANT (ours) 1 60.92(1) 66.38(2) 53.20 82.45 91.85 3.68

o]
a {
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T
e )
Q3: how many males and how many females?  QS5: what are they drinking? Q4: are they wearing shorts or skirts? Q6: can you see the net?
HO: 6 people are sitting around a table HO: 6 people are sitting around a table HO: 2 women stand on a tennis court HO: 2 women stand on a tennis court
with 2 pizzas and drinks with 2 pizzas and drinks holding rackets holding rackets
H1: is this in a public setting? yes HI1: is this in a public setting? yes H1: are the women facing each other? no H1: are the Women facing each other? no
H2: can you see the type of pizza? H2: can you see the type of pizza? i - g )
ppeats to be cheese and a decp dish appedrs to be' clisess'and 1 decp AN H2: do they have long hait? no H2: do they have long hait? no
GT: 3 of each (1) H3: how many males and how many H3: are they wearing ViSors? no H3: are they wearing ViSofs? no
Prediction: 3 of each females? 3 of each GT: 1 shorts, 1 a skirt (1) H4: are they wearing shorts or skirts? 1
H4: any windows visible? no Prediction: 1 shorts, | a skirt shorts, | a skirt

GT: sodas, water and beer (1) HS5: are they wearing hals? 1 is
Prediction: sodas, water and beer GT:no (1)

Prediction: no

o

FIL e,

i

= https:/farxiv.org/abs/2004.14025
T E: https://github.com/taesunwhang/MVAN-VisDial
o |2 http://niplab.iptime.org: 34242/
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5109 H| 2 ALt CHS} H|O|E{(PERSONA-CHAT)? 0| &gt EfA T} BHEOIRS

- 24U thet HO[EOM = HEAUE Z2H HE2 XL 1 Q= F HO| st 20| HZALIE 7 [BIe2 TistE gk

* 7|77} 0|2t ZO| HIEALE HEE THK|A| &M 3 O Y2 Q0 ARk ZH0] 1| Qs BHS & 4 1S
H 2L} CHSEH[O[ES APKSHSEl A0 20f| O|M| 5104 Bt MEHS AHSt 4= 9l= mEIO)
(
Persona of [PERSONT1]

My mom is my best friend

I have four sisters

I believe that mermaids are real
\I love iced tea

[PERSON2]: Hi, how are you doing today?

[PERSON1]: I am spending time with my 4 sisters, what are you up to?
[PERSON2]: Wow, four sisters. Just watching Gane of Thrones.

[PERSONI]: That is a good show. I watch that while drinking iced tea.
[PERSONZ2J: I agree. What do you do for a living?

[PERSON1]: I'm a research, I'm researching the fact that mermaids are real.
[PERSONZ]: Interesting, I'm a website designer. Preety much spend all my time on the computer.
[PERSON1]: That's cool. My mom does the same thing.

[PERSONZ]: That's awesome. I have always had a love for technology.
[PERSONI]: Tell me more about yourself.

[PERSON2]: I really enjoy free diving, how about you, have any hobbies?
[PERSONI1]: I enjoy hanging with my mother. She's my best friend.

T2 ALt CHat H|0[E2] OfA|
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+ consistent question + consistent answer
+ consistent question + distracting answer1

+ consistent question + distracting answer2

HZX EfAS 1 (Multiple choice)

0 0 1 1 0 0

<1 persona snt> + <1 persona snt> + + <turn> + <turn> + <turn>

EZX EfA3 2 (Sentence labeling)

37I2ERUSRHOE s
« 27182 HEALIE 8IS0 71Ol SHE st A|ARI0]| 22 E 4~ Qlony, CHE 210{0f| Cigh 97 |of| &8 E 4~ o], CiE o
0] 2M0fM YEHM DEOME &8 4 QUCE
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4148712
- BX EfATO| SE HSo}7| lot0d, DIMZHDt TS BERTRF B EfAIE 716t HRE H|w A&6s
4.2 A8 ZAnt
Methods Accuracy(Hits@1)
BERT 82.94
BERT with post-training 1 84.16
BERT with post-training 2 84.42
- Al Z1}, OJMZF0t 218t BERTRH H| WS mf, B2 EfAT 2} SPH| multi-task learningS $F B2 2F 1-2%% 450/ 22 A
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Precision, Recall, F1 ScoreE &gt
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42 413 Ha}
- M|Qtst B0l Augmented External Memory Model(AEMM)2 FA|M O 2 CI2 DES0 H|510 CHEA 24 28 M52 H|w
ofH O H2 55 E0l=t, 0= 2/F t2e] MEY2| M 2| 2Fo| 200 e Jeks B Z10] @52 B A 27 =
20| AHBS NF|= 2o =Y
- TN 2| FZ9| H|nol|A= AEMME Et 220l H|5104 21915] &2 Global Precisiong 204Z=C. 0] 20| H|Z Global Recall
O|M= Ef 2EED} et 58 B0 Flscoredf| M O =2 M58 H0l= S 258 4+ U
CNN LSTM gh=2mH AEMM
Local Precision 0.327 0.341 0.390 0.269
Local Recall 0.315 0.347 0.259 0.307
Local F1 Score 0.321 0.344 0.31 0.287
Global Precision 0.194 0.183 0.198 0.383
Global Recall 0313 0332 0.262 0.287
Global F1 Score 0.240 0.236 0.226 0.328
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Summary

HLEES 0|88 ZM Ats 29f || K2 LIC

There has been significant open source reporting which has documented the alignment
between apparent information collection efforts of China-based threat actors and the
strategic emerging industries documented in China ‘s Five Year Plan (FYP) .

The 13th FYP was released in March 2016 and the sectors and organisations known to be
targeted by APT10 are broadly in line with the strategic aims documented in this plan .

We have observed the threat actor copying malware over to systems in a compromised
environment , which did not have any outbound internet access .

Systems sharing credentials across the client and the MSP are of particular interest to
APT10, and are commonly used by the threat actor in order to gain access to new areas
of the network APT10 simultaneously targets both low profile and high value systems to

gain network persistence and a high level of access respectively .

The threat actor 's known working hours align to Chinese Standard Time ( CST) and its
targeting corresponds to that of other known China-based threat actors , which supports
our assessment that these campaigns are conducted by APT10 .
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Results (SPS).

BPR-MF  FISM FPMC  Fossil i
Datasets method ©) (b) © (d) GPS (©) '(;” vzrca)vemeg i/s b evsd evsbest
A-Auto sps@30 0.0384 0.0882 00275 00863 071012 0048 0013 0.015 0.013
A-Video sps@30 0.0327 01072 00399 008/5 071493 0055 0042 0062 0042
A-Elec sps@30 0.0411 0.0421 0.0309 0.0428 00511 0002 0009 0008 0.008
A-Office sps@30 0.0386 0.1003 0.0630 01390 01461 0100 0.046 0.007 0.007
Epinions sps@30 01184 0M47 00789 01184 01974 0000 0083 0079 0079
Foursquare sps@30 02555 02622 02516 03162 03262 0061 0064 0010 0010
avg(k=100)  sps@30 0.0919 0M185 00815 01298 01669 0038 0048 0037 0034
Results (Recall)
Datasete ethod BPR-MF  FISM FPMC  Fossil S @ improvement

@ (b) © (d) dvsa evsb evsd evsbest
A-Auto recall@30 0.0386 0.0834 0.0263 0.0821 00954 0044 0.012 0.013 0.012
A-Video recall@30 0.0334 01009 0.0387 0.0831 01456 0050 0045 0063 0045
A-Elec recal@30 0.0436 0.0437 00309 0.0442 00509 0.001 0007 0.007 0007
A-Office recal@30 0.0380 0.0756 0.0436 0.0750 00830 0.037 0007 0.008 0.007
Epinions recal@30 0.0727 0.0902 00370 0.0848 01390 0012 0049 0054 0049
Foursquare recal @30 02382 0.221 02314 02517 02634 0014 0042 0012 0012
avg (k=100) recal@30 0.0767 01007 0.0636 01010 01309 0024 0030 0030 002
Results (NDCG).

BPR-MF  FISM FPMC  Fossil improvement
Datasets method GPS (e)

@ (b) © d) dvsa evsb evsd evsbest
A-Auto ndcg @30 0.0169 0.0479 0.0136 0.0397 0.0504 0.0228 0.0025 0.0107 0.0025
A-Video ndcg @30 0.0292 0.0830 0.0321 0.0679 00888 0.0387 0.0058 0.0209 0.0058
A-Elec ndcg @30 0.0262 0.0265 00189 0.0268 00402 0.0006 00137 00134 00134
A-Office ndcg @30 0.0202 0.0498 0.0237 0.0456 0.0549 0.0254 0.0051 0.0093 0.0051
Epinions ndcg @30 0.0727 0.0902 0.0370 0.0848 01390 0.0121 0.0488 0.0542 0.0488
Foursquare ndcg @30 01367 01399 01294 01589 01973 00222 00574 00384 0.0384
avg(k=100) ndcg @30 0.0503 0.0729 0.0425 00706 0.0951 00203 00222 00245 0.0190
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S S SRR,
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Speech To Text
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Feed Back

* Intelligent games
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-AY 28 SEF A, T 27|, Al Y

- =01 X5 2 fIs Qo Tof A

- 20| =0{ THo{2F Joi H7|E HA[GIH, ARBADEEY | & Y92 Qo THOE Bt AQIC = PO Ho{ si50| =22 &
- AU S SRR, T 27|, AU, et o= 4~ 4

« Interactive Machine Reading Comprehension

- 7|AI=3H(MRC, Machine Reading Comprehension)2t Q12X |5 L 112|50| AA R 2H|E EA451 1 20| £ &5}l B %10

L= 7[=0ICt

-E27|E2 AEA-2RO HEE &
207 ojopr |2 2EE &

Example from MC Test
dataset

Document

James the Turtle was always getting i trouble.
| Sometimes he'd reach into the freezer and empty out
I all the food. Other times he'd sled on the deck and get

i3 splinter. His aunt Jane tried as hard as she could to

keep him out of trouble, but he was sneaky and got
§ into lots of trouble behind her back.
| One day. James thought he would go into town and
I see what kind of trouble he could get into. He went to
_y the grocery store and pulled all the pudding off the

Query

“f shelves and ate two jars. Then he walked to the fast
| food restaurant and ordered 15 bags of fries. He did-
I 't pay, and instead headed home.

His aunt was waiting for him in his room. She told
§ James that she loved him. but he would have to start
| acting like a well-behaved turtle.
| After about a month. and after gefting into lots of
y trouble. James finally made up his mind to be a better

LﬂllT]e. ]

Candidates

—t ILWhat 1s the name of the trouble makmcr turtle?n

Answer

IA) Fries |
..ﬂ.l’u@m
:: 1C ) James | I

|
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Model

Type the text you want to translate and click "Correction”.

Hollo my name are park.

Correction

I.

=3 _|7é;| 7=|J—|_|.
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=== =

Hello my name is Park.
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GPT2E EHES F2A 7|A FHAI2H &
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*  2002.11.19 (2-1% HHOE)
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MEZ 72 7|4 HEHOE S0HE7 THAM 7L 7| A7 28 URLE LESHE EULL
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Created by: A17H 2 (Jaehyung Sec), NLP & AI Lab (D2 [HE W

email: wolhalang@gmail.com
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« 22 CHR| RALE H|wof| OFE 7|E Aol sHAIE S 5017| fl6l 712|128 Sadt & X of52 SoiM 2Lt &4 THe{olAM
T 20N HEE BIEe AL H|w7t IS
Similarity
Fine Tuning
Layer
KorSTS Paragraph LaMnigae,ige Similarity Top N rank
Dataset Extraction Score
=
Lesson1 |—>| BM25 —>| KoGPT2Post |*| | [ ] — 1> [
Curriculum Learning New Training Examples b8
g.
]
]
Semi - Supervised
Lesson 2 Leaming
Add Scored Label
Lesson 3
News Article
Dataset
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Translate

Hello. I'm Jeon Jin Woo from the Al data team,

Developed by Chanjun Park
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Decoding Stateges PRI
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Length Penalty
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Beam size lwslt 16 lwslt 17 Beam size Total Time Average Token per /s
Beam 1 1727 14.84 Beam 1 13929 0012 1609.359
Beam 2 17.77(+050) 1519 Beam 2 14.667 0012 1477046
Beam 3 1757 1499 Beam 3 15711 0013 1353141
Beam 4 17.49 1483 Beam 4 16.241 0014 1292145
Beam 5 1734 1475 Beam 5 17683 0015 1175.981
Beam 6 16.97 14.49 Beam 6 18.565 0016 1101.098
Beam 7 16.81 14.47 Beam 7 19679 0017 1026473
Beam 8 16.78 1431 Beam 8 20949 0018 960.227
Beam 9 16.67 14.29 Beam 9 22693 0019 881.692
Beam 10 16.46 1423 Beam 10 23907 0.020 828938
N-gram Blocking Iwslt 16 Iwslt 17
Uni-gram 514 498
Bi-gram 1598 1443
Tri-gram 1762 1509
4-gram 1765 1524
5-gram 1774 1522
6-gram 1775 15.27
7-gram 1772 1520
8-gram 1777 15.20
9-gram 1777 15.20
10-gram 1777 15.20
Penalty Ilwslt 16 lwslt 17
Average Length Penalty 1794 15.42(+0.08)
Step Wise Lenght Penalty 17.79 14.95

(Average+Step Wise)Length Penalty  1798(+071) 1522
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 QIZAMAL 7 [AHY 7|=S 17 28 HAo| &26HAl 7|8 THEH XSHAAAR'S LSJICtH CHEFQI Sequence to Se-
quence 21 | STM-Attention 12|11 Transformer? [Ete| REIS 012510 11ME1A7 2| M =1t Subword TokenizationS 0E
Al St=Lfof w2t & 50] 08 Zefkl=X| Eelsh =t

Trantlation of

l Institute for the
Korean Classics

' Web Crawling
Korean Ancient DB

Korean

Ancient + HARTAN—AEREFE.

Parallel

Corpus - WA =E2(TEY) 1 2E
B0 EZEE FRMUTD. (One
Fundred paople of leongnaung

Suha CHH!" were reduced arnd
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Automatic Extract =
Korean Anciemt Entity Share b ad
Entity Restrict BPE(SVER BPE) Training Data

Ancient I
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Dictionary [ELEE-T TS
i FHE . 533 5uho Country)
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Model BLEU Token Per Second
Scntencepicce-LSTM-Attention 24.39 2758
Sentcnccpiccc-Transformer 22.69 982
BPE-LSTM-/¥#ttcntion 25.18 2029
BPE-Transformcr 24.43 1122

Char- LSTM-/Wttention 23.66 8785

Char- Transformer 16.24 1466

Entity Restrict- LSTM-Attention 14,74 3013

Entity Restrict- Transformer 15.12 1174

(Our) Share Vocab and Entity Restrict BPE - LSTM Attention 29.40 5004

(Our) Share Vocab and Entity Restrict BPE - Transformcr 29.68 1379

D[

http://niplab.iptime.org:32242/
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[O21] The architecture of proposed Deep learning-based AAC service
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Platform

|
Language Pair = 1

COVID-19 Machine Translation Platform

*, ]
*: ry
______________ #@: Model | COVID19 MODEL v
1

Type the text you want to translate and click "Translation”

1
' Data Flooding related to
! COVID-19 !
1

| NEWS D

ws 1
1 @_: E/‘ 1 Translation
' = - 1

E RN EIRE BRI

Blog

"| |TAUS Developed by Chanjun Park
Homepage

Eliminate language barriers

[T21] Concept of COVID-19 Neural Machine Translation Platform

42 M3 A3t
- A} =2 =E20iM Fet
BLEU2, BLEU3, BLEU47ItX

0| 83t AAHR! 12 HYT|ef H| 10510 2= 10{40l| CH3HO BLEU F<=2f BLEU,

|
% Tx0M =2 d53 20

kst
l

Experimental Results of COVID-19 Model versus Google Translation

Model BLEU BLEU1 BLEU2 BLEU3 BLEU4
(Our)

English-Chinese 26.23 53.70 3210 2390 19.80
(Google)

English-Chinese 15.36 4740 21.10 10.90 6.10
Our) 3628 65.80 4410 3430 28.00
Chinese-English ' ' ' ' '
(Google)

Chinese-English 29.49 59.70 3530 23.60 16.20
(Oun) 4610 71.60 5370 4230 33.80
English-French ) i i i ‘
(Google)

English-French 4321 68.30 50.20 3830 2950
(Qur)

French-English 4862 74.20 54.60 4250 33.60
(Google)

French-English 44.6] 69.20 50.30 3850 2950
(Our)

English-German 35.21 64.00 42.00 31.10 24.10
(Google)

English-Gerrman 26.03 5310 3140 20.30 1350
(Qur)

German-English 41.89 71.20 49.80 3810 30.10
(Google)

German-English 36.00 64.70 43.00 30.50 22.20

"



(E%gi)sh-nanan 44.80 70.20 5110 40.00 3210
(EGngﬁsgrlatanan 3964 6450 4540 34.00 26.00
fgﬁ;{ng“sh 50.21 7550 56.00 44.30 3590
I(gﬁgr%eE)nglish 47.75 7290 54.30 42380 34.10
(E?]‘g%h_spamsh 44.40 7150 5180 4020 3200
(E?%ﬁ;grlwe—)Spanish 40.44 6630 46.30 3450 26.20
(S%Lajgish—English 4669 7430 54,00 4250 34.20
g;ﬁ%ﬁ){ngnsh 4289 6820 4850 3650 2800
©Oun . 28.09 56,50 3520 2530 1890
English-Russian

(Ei%ﬁie—)mssian 26,08 5340 3330 2250 1550
ggg)ian{nglish 34.35 6510 41.00 29.70 2230
ﬁigi'ﬁimghsh 31.09 5870 3650 24,90 1750

B O

http://niplab.iptime.org:32250/
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* CHRIS2E NMTE 2H57| #fet 7|E YYS2 =2 general corporadi| Eifet pretraing 742! & domain-specialized corpora|
CHEH finetuningS 5H= EHAlO 2 TISHE|QCH
« olie 7= cross language speech DerceDtlon T} B2dst OIX|DIEHE 0|22 HIEtOZ 7|Z0| BHES RisiAlaigin Q1Zto) o
X 2H™ollM ZE[EE 2 M2 THISSH 201 Cross Communication Method(CCM) 2 20|Ct AsiZat 7|20 g
g52 AU

E5a olmetol YElo2 4 BRO LI Tf 243t 4

+ CCM: Cross Communication Method for Domain Specialized Neural Machine Translation

2.7|1= Y

+ CCMO{|M= Primary mapping2& Q15+ secondary mapping®| H[2fS 81017| ?/sf mapping IS ZIZatstA| &4RACE 2|1
general corpora®t domain specialized corporaZ HiX| LHO|A AEEE 4= QI 2 HYX| LATHO||A 7= wit A
O LIOpF 8t AL source language®f target language0i| CHEH LHEMO| HHod2 SHAa1T G O[Q]
SHEl 80150 PSS SIS FOIAM 2f2F 0] FHEEICH= BS 20510 HiX| 714 Al HlgS TH3iCt

[

W T

A7L= cross language speech perceptionit 2tESHSHAISE HIFO R 7|&E HAl0f| Cht O|2 8 7HAIA| =IUCE I
3 2101 242 A H LY O primary mapping2| Egf 810] phonemesSS sl 4~ AUCE J2{Lt 0122 E2
Of| CH&t mapping0] 11&=[0f 47| W20 M2 A012| S48 51X & mf initial mappingdi| 2/ AHE2 maDDmgOI ots
S HIeHtA| EICE O|of| sl L2l U1 5} 7||#1240f| A PFA techniqueE &&235H= Z10| 1t 22X(0]| thet 2|2 S THX|
Al =L mEM 2 AP0 M = 7 [E2] B0l EHT|SH0 MZS L £5} 7 [A 19921 Cross Communication l\/lethod(CCl\/l)
S HIotSiC

7
=

- 2 A= CCM2t PRA(Pretrain-Finetuning-Approach), Brute CCM2 22} H|waliZ 2 24 EOQ! E5t 7 [A| 0| £[Z{9| 4
S= U= GUES F=Ch Brute CCMOI|A = corporad| Eifet -2 §10] combined corporag 285101 1SS St&3iTt O] &
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0a® o | 7| @ | | Required |
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DC weightl I I

| Abateh || |
Og o9 | | I
oo T | |

0. © @ . Not

2) Brute ccM| () ~ o Ranqomly' S
@ 0% x| 9@~ I Required :
I

| Absteh [ | Abateh |
> 0 O | N
(3) PFA | “ | 0~

4
)b J o | @] 11 |99 |
@0 UC/ - I I

DC 1 !

O : Sentence pairs in GC \ } \ - _’}

@ : Sentence pairs in DC

4.2 M3 Ant

AB{Z0} 2 1701A] KBt COMO| 71 B 452 2IS % 4 USICH Brute CCM it B2 T, COME 1613 BLEV
scorez O =2 g2 K 22 |'_ E Soff thes| GCef DCE | &fX|= A 0|42 =, 7FMQ! tuning0] /0102 EHQIS
& H1904|M optimaldt HsS ICh= g HAIC

CCME PFA(Pretrain-Finetuning-Approach)d| H|SHAM = 1.19 BLEU score?t =2 252 H0{EQICE O|= PFAZ

Chot 8HE2 TItGIEA 00l SHEEl HEZ 247|0f YAMSHE, catastrophic forgetting=X|2F 212 X|0f 343t 4= QICt

rol

Training Method BLEU Corpus weight BLEU
General Model 27.06 1.00 91.53
Google Translation 55.68 0.50 91.26
Random batch training 75.40 0.33 91.30
Incremental Trining 90.34 0.25 90.85
CCM(ours) 91.53 0.20 90.58
- o T e 0.10 88.87
H main lalization rrormance.

o gsrfgrzl nio(c)jel meanpse o 0.03 89.75
0.02 77.91
0.01 74.21

[E] Domain specialization NMT performance
by corpus weight.
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El2fio] 27H: xjH01%{2|| S |el El2f [0 CNNRNN
21012 0Jsfst= ZFEL: 101 0f35H= AIM0Hz| 7|&

2101S MA5H= FFEL 101S Mo RII0IHR| 7|

X022 Cist 88 20k ZMER, ASFESRE, 7S, EMY, 7 Y, AISEISH, et ALY S
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WO

Python 7|%: Python 7|Z= 28 2! &<, Pythong 0|8t RAY|AF 241 2 A|I2f5t
XIQ10{&2|S 25t TA2| =2 e 4. BlAE C0|E 2 2 A|Zt5}

Python 0|8t A7|AL £41 2 A2t}

2. Xfei0{x{2|, 7|Alets 2 Ho[E{oto| L

XAOIXZ| 7|=: XHA0Ix2]9] Fol 3 =Rt E[A

—

=5k
S o

BIAE MRE|: HIAE H|0[HE AE5I0At she S X0)| 57| 7ksa| flet B33! 02t 5, 280 A7, HAE 22

03] £4, B 24 ojn| B4 HIAE CO[EIS 9|02] E|4 TIRI0] 0f$|2 Salstn HEkst EAFHEE STl 95 SEiA
24 2 JREN Dol o0 s

So 2. 3jL} OAfe| 2RO THEI HIAE ClOEIS B4, T X5 B2 QF 5 Walo| ol S BAsin st Wi
T2 B4 0j7l HIAES Ueio| 123} 202 2f5{0] sz 20| 0fx HuE HZshe Uy

si8 24 Chs} 20 21| 1S oths W

THRIE Q1AL: ElAE ClOJE{O]M RIS EFSH HOISS RS, 1 Hofof g S Qlojste 2riS setshe 71y
SEA B el 2M0[2H HEHAS 6|R5(0] 01, HEAYRIOIAL EAKpart of speech)S TR CI0{K 442 mlofsi= g
AT Y ALO|E Mol 2Ists H20] SR8 RS AHEOR 2E5(0 275K 714

# 32 K55t R(bon! Y IZ2{7} A F210f wet H4 sl Y Ho|X|S HateE e a9l

E281 G0[E{S ARSI} 5t B0 97 E20[2} 22l T2 Lk xigl

240l Cisk 0f3H, 0ol Chak ofi% Met: [ fatat HoJEfH0lA A7 2 7 |AfErsS| 2le)

O[Ol Chet OS2 S5 CIos 7 AieHa Wil &5 Chorst 7 el P2 9l ol2AAet Slajd AJ)

TPss T AE L 7IABHAE 0183 EHBHZ: H0IR 7 |AHo] SiAA MM S J|H S WS 0|83 SHEZ A

3. 0f2{7}X| KIo10{R{2| S8E0

Named Entity Recognition: E|AE H|0[E0f|A Z4H|E HESiot= THO1E F2otal 11 FHO{0]| sliEst= 24|12 2|0|sh= 2fS
Sietsh= 7|

Language model: 20| &=MZ 71 HAE H|0[E7F FO0IS W CH30f IR HIAE HI0|HE HEXHC R of|Sath= 210 2

2t SAH 70t 7 [Alsts 7 [He] HHE
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Information Extraction: HIEE SIAE HO[EIOIA S50 3t FHHSHE BAE Ho2 £S5t WD KIS o4
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ZHA| 214 (Named Entity Recognition) V0|2 7! 7iA|(Named Entity)S Q1AIGH= THA|H Q1A 718

o

ST

102 2(Language Model)

M HEZ=Z(Information Extraction)
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Genetic Algorithm
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