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1. XIA0{%{2|

St=10] E0{MT| Rt 7|

Held2 0|88 Qo &Y @7 unH7|

SAYSE VB EEIA BM U=

Held 7[8h HefA BM Tl

JHA|H Q1217 | (Named Entity Recognition)

EMAE ER 72

Bag of CharactersE 28¢5t Character-Level Word Representation 7 |&
M IHAES 0|85 0[5210{ 9= |

Stack-Pointer NetworkE 0|83t 5H20{ o|& 12 EXA
O|=E2EM (Dependency Parser)

Small Data2| SHAIE S5517| @[t Ho| of5 ZH

A7 et St=0] A Y EN

LS} SFRF] 24 2 (Emotion Recognition in Conversation)
f10{ ZE0MQ| WAt HE YAE 7|

Denoising Transformer? |2+ 51=0{ AH&H 157 |

XA e AMEetE s 0188t Tol 20| B2l sfia
Attentive Aggregation(Z=2|X g7 gk I 2 A DEF olH|E
Poly-encoderZ 0|25t COVID-19 ZIO| SEA|AH!
QUEXMHEE 0|85t AAFE ZO|SEIAAH

APH sH&El Transformer @101 20| 0|F 101 7t M0| al&2 S6t At slAy 2X 2=
S0 EMS B St=0] ZAIFE 7|E

rot

2. CHa} A| AL

Cist AAEIO| A2 XA CHEIE 2|5 Memory Attention 7| Breakdown Detection
A 7[HE CHeE A| AR HE OIS V=

Held 7[8 Xts ZolSE AIA -

Held 2SS 0|85t date| &gt mtt

7|4 SsH(MRO)Z 0|23 COVID-19 A EH|Q10] $H=20{ Zlo|SE A
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SRS T|EALIE HHSt Cist 2

R|A| A 7|5E A0t ArAl 2 AHA7|(F04)
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KommonGen: $t=01 bt A4l F2S 2|5HH|0|E
HZ24LtZ XA 7|2t CisE C|0[Efef o] A2tRl RE 1=
PEEP-Talk: b1 240 RS 93t 3

3. B AR EE/2%
D21 718t B0A KIS 24 2 719)E 25 71s
tEteide 885 24 Tielol 2 25

B I TIS 0N U 55

DRM2{ZS 083t 24 KIS 2
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FO 4

o T =
ER{d2 0881 KA A 24 L A2
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Narrative? |[2F Xt= HIC|Q 28}
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AAXIE 0|85t T
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A 21A17 | (Named Entity Recognition)

EMAE 2R 7IE

Bag of CharactersE &3t Character-Level Word Representation 7 |&
HEH DHAE 085} 0|5210] 2= Y

Stack-Painter NetworkE 0|26t st=20{ o|& 12 EAM

O|ZRZEM (Dependency Parser)

Small Data2| SHA|E =5517| 2let 0| stg 22

A7 |8 et=E0] 7mA ZHEA

CHats spxte| 2t 244 (Emotion Recognition in Conversation)
X910 Z20| Q| mA} HS QAL
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Denoising Transformer? |2t 5+20{ St&EH 7|

XAl AH|e] MEeES 0[85tH B0 2|0 2|4 sfi4a
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Poly-encoderS O|&%t COVID-19 RO SETA|AH!
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01 5t201 Zjoi7| XI5 2| ®000

LZIRMIE
« 282 7|AetEE 0|8510f 2H0M ZOIMY| Q2T = BEE AIS2 2 Hiefstil 0|2 SHIEA £85t= LR0|C
Correction Rule
= _ OFHX[712f0]| S{7HMICE — ORFHX|7} o] £ ZHSICE
S0{7IMC} - S0{+Space+7fAICH
(O3] T 1212 01835109 E{0{AAY] WHO0| 7St 82
Correction Rules OHX|7HEt0]| S017kAICH - OFHX|7 BYoy| S0 7HCF
7tdf - 74+Space+2
non_space+7 M} — Space+7 2§ OfEHX|7}etof| SO{7HAICH - OFHX]| Z14b0f| S0 7HAICH
(2] £t PR Eojuy| DHO| 2IH53 22 & DY B T
2.7|&8md
- 5t=R0{9] AR, E0{MT = SXI0fA 22| 7I5ME =0| 10 BHCl 552 Hets| MY/ | 2lal IR Sl Abs E0{M 7| A|A
B2 XA S8 AAEIS| 712t 7|20 &= YEfA BATV[] MHM2|7|, 2AIRIAZ |7} IAISHEMO| & HHIE Sl5H| ¢
SHEXE7|, SERIAV |ZRH MME o4 SH BEHE SHIEA S0{M7| ISt SX2|7| WEH AP [Q| gt RE2NE BR
ShodgtE ol ULk

na/l «——_ neunfl (—, _ hag/l gyo/1 gan/1 da/l
BOS >< >< EOS
neun/0 ~“—— hag/0 “—— gyo/0 gan/0 ~——» > da/0

na/0 /——

1 : Space after syllable

———  (Correct segmentation path 0 - No - space after syllable

2] E0{MA7 [ 2HE H2 OflA|

« H|2 http://blpdemo.korea.ac krfautospacing/

4. Jélléz'll ....................................................................

c 27|22 SojMT| EXE EAL 22 EXe 242 22 EX|(dassification problem)Z 7SI 24 023 T BE (hidden
Markov model; 0[5t HMM)2 EAIEEL HERE THX|Y Q1A Q0] £& St 22 XIAA0{X2|2| 021 2HIE siiZsH= Hlof|
0| AF2E|= 2H0|H 2 200N =2 MsS 20|11 QICt
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e
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Rall
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It
e
50
]

- EO{L7]| 2r0ME SHEE floh M2 XIS 7152 BR7t§l0] o]0 Exfst= #A 23
(T2t HMMO] 01247 ] ZH|0 = 2Rt = HEE 4 U0 0|47 | 20 Mot = HMME Feetsiol 2igE 2=
RS Q= EXM QEIS ARSI

= T M- O



@000

A
7 |E J\E-I |:|°1 .......................................................................
¥o{ 28 WA A|A&(Grammar Error Correction system)2 AFSAIZ| ESH 0| 22| 2 HXIRE, TU{RE S2 Ht
20 FE QIBK|s A|ARIO|CE

Overcorrection0|zh 202 2HA o= SHIE 0| S0IS0|s NS sfofet LA = 7H5610] B89 1A SEY
E2|z= &S QOIS NMTE 0|88 GEC 22 A2 NMTQ| IAXOI EX|Hl BHEH] MaF UNK(Unknown) &A1 THE

of| 2%fe| LXE SER{E2|7{L} Overcorrection She A7t ZXHSHT L

£2 20| YO 2 SoiE W 82 20| FHZ LIQ
=7

|
ICH M| MB|AE FiS W] 2812 20| S0IZS0T 0lget 1S £ L 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

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

2} Overcorrection =8 ZZM o2 EXsh 4 Ql= X|x0o| X|EY

=2 Generalized Language Evaluation Understanding(GLUE) E4=E 0|&350{ Overcorrection A2 Levenstein

1} longest common substring(LCS) Y112|ES 085101 4 SHEt

12



Final
Distribution

Attention Vocab
—
@ Distribution

Feed Forward Network :: Multihead Attention

?111111151111111
.......
f ©+ &+ & % 1

1
slllllll

*Hello name *are park

3. 7|$ %% E‘:I %_g_ _E_Ol; ..........................................................................
« 27|22 Grammarly2t 22 4 &3t 2HUYAAHCE S8 7HS5I0{ O LI 0{210] Jo{us Ao €& 7ts8t

4lAEI%=-I| ..........................................................................
4.

» CHEE{Q! Sequence to Sequence 2@ 083101 Deep-learning based GEC2| W7 4453} overcorrection 458 2fQISHECt
LSTM-Attention 2|1 Transformer 7|dte| RIS £5101 Ztzke| ™ M1} overcorrection A5 ZZ5H0 I LIOZ Copy
MechanismE M 23S [ Ms HolE Sols=Lt)

= 1o A= = =1

|= 85 54 YOl GLUERH BLEUS} HQtsH= Metrics?! CEOFS| B M5 +2(7t 528

D Ol
http://niplab.iptime.org:32292/
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NP :CHEA}
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VV SAt
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SH SR}
SW :7|E}7|

VCP K| A}
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QUERY :

RESULT:

ZEH 22X < M| LO[7} OFA HoL7t 7Hs-do] BRI

7|t S2[0|ER E ASS0| HZsH BXMA = 20| 2eIrt

LHIO|H OfX| 2F EUN 5 & & US H &0t

| K4/NP+2JIKG
LtO[7FLIO|/NNG+ZHIKS

OF=! OFEl/MAG

HOLI FVA+LLITIHEM
7t5d0| 7F5"d/NNG+O|/JKS
UX|Q. L/NA+XIQ/EM+/SF
7|2}t 7|2F/NNG+LEJKB
£2|0|E 2 £2|0|E/NNG+Z2/JKB
£l &/ VW+L/ETM

X[2E0| X|[Z/NNG+S/XSN+0|/JKS

HRES ) RS HVALH/EM

o

LN DX/ VV+O/EM

U= JNVX+=/ETM

Z40] Z4/NNB+01/JKS

HOIC} HO|/VV+LCHEM+/SF
LHO|H LH/NNG+O|/VCP+ZH/EM
O[X| O[HI/MAG

25 BE/MAG

22 ZLH/VV+I/EM

= Z2/MAG

£l 4|/\W+Z/ETM

2/NNB

>

= UYVVHE/ETM

£0

74 74/NNB
20t Z/VA+OLEM+/SF
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[-KEEP  B-KEEP

MOD : [, B]

[-KEEP

B-KEEP

ct

2|

7t

& §lo|

2, Al N

AH|IO
2EO

2t SEHAI

&2 ClolE 718

]

Long Short-Term Memory(LSTM)-Conditional Random Field(CRF) &2

F

© Oofdls
L OO o
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A 2

K

EF

A%

Output

Lt

712171

Stage 2 - Input Layer

Execute Actions

|-KEEP

B-KEEP, |-KEEP

B-KEEP

Stage 1 - Output

£

2

7t

LSTM LSTM

LSTM

LSTM

Backward LSTM
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Input Unit( . .

Forward LSTM
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0000000 o
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) |

Input
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Bl 24,
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Text Input

=52 19gelEs 132 HEY 55 SEL0IM 71D o Fol2t SR oY BRICH

Tagging Result

EHS/NNP
2/X
TR|=/NNG
3|=H/NNG
2/KO
13/SN
2/NNB
ZHET/NNP
2/NNG
Z/XSN
SYZI/NNP
Of|A/JKB
ZHEI/NNG
S/XSV
2/ETM
OfI&/NNG
Ol/vVCP
2t1/EC
SYFIH/NF
9/SN
2U/NNB
gsl/w
AUEP
CHEF
JSF

7



05 07|24 21217 (Named Entity Recognition) @000

- LR 7= 50 2o TISX FEE Plol et=otES YTty CIXE Q2 YALO|E9 HIpARH TIAMO|M HEEatet 2t
S 7|27 |AF S SHTIMZEE 2t 7 A2] ZHQ0t Lo thgt 2SS 2SI

- $t=20{ 7[Eto 2 P HEX[Q| MA2| 2y E Saf BI-LSTM-CNN-CRF 2EE shEA|ZICE

Bl - LSTM - CNN - CRF &

Hl= et=o] 1Lh =7+ & SiLf=, 1, 2t o e
&= AIEHE TSI Az s F0{- 120l olet
=2Z ZEO 2 O3t 547} AR S siLtel xmo=
AEHSH, 4417| Y 220 o OFs A S SR

A= gm0l e =7t S SiLtz, ke, def of sl
= AIRHS TS5IIC0E Az = §of- 520l M ol
2Z YO O3t 547) AYR| Z 5iLel dix=o=
AlEtel, 4417 | Y 2208 [ 05t HHIE SYRC

- SIAE DHO| HAEES Q2o Hof s SHOIA JHHBOR 1A Jts5 HHIS SelE 4 it

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 D:D7» POS tagging Features ]

lexicon W» Pre-trained lexicon Features -

AWANAYAY
VANV AN

forward
Bl - LSTM - CRF

e



Sl USEe H0HE AF8510] RES stgAlZICt

g flell A Bi= CNNS Sttt S8 Tl AHE, & HMi= e B9{9] Glove vector A, M| I ZAF EHE AHE, 715
S 2ES A XHEIE BI-LSTME| 2 H|O[E{= ALESITE

ol

- Hidden LayerZ 3| AAHEl H|0|Ef= 2 EX{O R (RFO| QI2{0 2 AMR510] T10| SHEZHE AMet S 2IE5H o2 @12 ghof siig
St 7RIS Gt

Contextual Word Representation

S o Backward
I e 7

B_PS
Syllable Features — W -
=
E g < 2, Concatenation )
(',& REp Wh Morpheme Features - |
Y ,‘.\ ;e“ . POS tagging Features ~ ~~
" =3
5 S, 2 Pre-trained lexicon Features — WO
—

Hszst
EEES forward
BI - LSTM - CRF
HEERS Input : Z5 HZS ZMo] Hl4ch 220/0] 10fatRtolck - M| B2 Z T2(n} 2T}
20| ol cifst =20 2l Ee HERI MBtIYoR KiF
UZOFZICE M2 0], 3= & BB FF, K= 27 oL Yso|ct - AE51 HIO|E2 HIEfOZ it
HEIA ORI MM B F  HElA TSN B4 20 (R BLC, NE BPS, 210, XIESS AA gl Qo Qlzdoz
O RET O 0P O T O, RIOfSIRR 07 T O, <O, N o = _
10 o £ O O O T L O A e oy AMESI0] RS SHEAR 5 AIS
0RO R 0 0,0 0 W 0, A7} @it QI2i!0l S A
QI O O 1 {07, K[ 07 S O “LEP O A O 7O ) .
=2« ' . . ’ O o ’ g = 4
B Ot O e O s R B A e AIES IS0 ZDIR LIEfHCE
0

f O, B O B0l ‘0" )

FHA| 1A Zat THA|H QA A <=M MBS 1 PS> <Z4M 1 S>2] H4CH 23=0(0§ Y0{SHA}
O|C}. 12| Xoj| chist =Z2| 2|n|S B2 HEQI <M|S : PS>CHOE AZI0]
ZIct M2 0], 3l &, 22 <HMF: LS>, Xi= 9%, ofy2 at=0|Ct”

£ Za} EjOZa} : (=A: LC)
(MIE :PS)
(B 10)

19



« ZF 7|AQ| 7HQ ot LEZO| TSt 32 oHY
« 48| 2351712| 7 |AF2EE] 4702702 2&1F 152 SHEfA T
olo| US%|2 S
« EfY 2FAI2 BIO(Begin, Inside, Outside)E &r&5t11 2FEf
H o0 BE =01 Ef 19| A|RIE BV ISt AZE 0= T
2 UTH0{Qt AB S LIEFHACE
« ZHE|O B QI=(PS)0| 7+ ELO| ERIE[QI0Y ERKDT), &
(L0 =M= BT 77t B2 g Seld 4 QI
AIE | NNP
AZH NNG
3 | NNG
AL NNG
—_ —_ of | KB
A= | NNG
g | XSV
A 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 153%
B_OG(Organization) 740 0.51%
B_TI(Time) 53 0.04%
[ (Tagl) 3765 2.6%
- &g 2t
Feature Representation Accuracy F1-score
morpheme 974 784
morpheme + grapheme 975 84.1 - 7|= o
morpheme + syllable 978 86.2
morpheme + syllable + POS tagging 983 88.1
morpheme + syllable + POS tagging + lexicon 989 894 T HetER

- = DE2 ST FEliA, SALENE, AR 7[8EXFE S Feature2 25109 Accuracy 98.9%, Fl-score 89.4%2 7| & L 0f| H[3H 7}
5

|
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« 2M7H0{E FHE|n2|of HEsH=X| A2 BF

« 2 712 kNN (k-nearest neighbors algorithm) & 2HH#S 018

27|24y

« Q1RSI 24 5000047H0f| M Tt AHE & A2 I3 =2

- J2 dM 710 A8 El= THIDF 7[EE

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

0|25}101 X}EIQ| 7I=X| (Weight) 4

g58 2212000712 AHEE =&

LA

A S o
3J[SERUSKEOF
- 27|82 R 2ROE/L), g4 =, Z0 § Hofx2| 2ofel 287|&

4. 23} 5104
- BRSIIN 3t SHS YIRS RAIS B3 Zap} 522X &2
<BAER AAR>

=2 2 M 227|= kNN(k Nearest Neighboring) 8H& 281 0|86t
ASMOZ VRt =

OIE{A 2 5000017 H0IA| 2531 KR 5 MaixioR Th 52
= TRIDF 71242 015101 Kol WeightZ8 8IS

|O

=M=

F71o HIZA A

[

L|CH

IS8 2212000710 K2 FE5101 Y= A 7| HolIM AL
11, Nearest NeighborE =£517| £/5104 Cosine MeasureE A5t QI&L|CH

AH
Ofzo] ZH0j| 2F5l X} 5He BME st 2561 | HES F2A|H e A9 23 AT 82 LIEFILICHG=2
T EEELICH [BREEY(]
LESS T NAQ| 2 ARSI IS 0|X|= HEO R, L|EF0| 22l A2 Ui SRECE HOHE QA =Tt J2HA SiXt 2
Ol 7IEE0| BEE &Y st g2 L X|Z 20| IA| LHIICH T2l L ES MES feiME BHEAOl A50| ZLRSIT L
E£5 L | P AIH 22| X2 2 xie ofstuto| Felsd 2 RS ARI0] XXt Hiof| [HE2H k| ES efkt= 1E2| &lE =20t of
L2t EXNT 75X R E £3l6ljof ot 0] FE2 MES| F TfH0CE & AR 222 E8ot= X|RH0| &S 12 20}
M BTN Vs 2 B 4 QUCHL 2RIt
225P7|
QUERY : £|EE2 M MIA 2| B2 AIS0AH G2 0= HYOZ L|EF0| ZE M2 L) SRS22 ZoiE A EICt
T2hA X201 VEE S| RS EY| 26t Mete st 2 X2 IY0| IA| UHHCE 2Lt k| ES XS RlsiA=
HESXO| A50| ZQollt L|EF 2 | @2t MY 22| x|2 L 1 ofstute| Zelsd 2 25| A71I0| X[XSHHio
[EM | EF etz D2l TS S0 OfL |2t EASH 7 |SH YR E +3sl{0f ot 0] IS ME5| 5 T
OCt & A2 22 S 8ot= XIRHO0| H|ES M 20| IOl 7SN E HY 4 QICH T
RESULT : &9] - 27 - 272
1 A/E4 0214 2. CiF|elEt 0203 3. 9f/oF5t 0208
4. 22X % 0209 5. 7124 0201

21



07 Bag of Characters=

0/0

85t Character-Level Word Representation 7 |= | YoJele)

AL

L7I2AME
c 2 7|s2 effHid MEAUS 018235101 2 A7t otof| S 2tAMRl EAL CHR| AAIS XSHe 2 FES 4 QIES Sh= A0|Cf xf
AR 2| A ARIS 2R} TR XA S & BHEE 4 QI010F SiCL Ol= AIR0{ & ot Al EXHSHA| 2A4TH THol 52| Xz2(0l| o<

S APHOICE
A
7IRHEH s
“research” E H
"researching” % _ E —> —> —
"ing" E H
% S &, C 4 G C
%, %, %, T, B, 2% Y8
4, % ", X 4 SN %% e
% % % > 2 7, %.% ¢ %
(o4 % o 9. % 7. % * ‘9, L, %
% . % % % 2% K%
% CNEIE P 5 o N
» SR, Y %
% ©
®

« 2 7|&2 Bag-of-Characters (BOC)Z HIEHO 2 5T} 2K} BOC, 2AF oA ™HE XFA! 0] Z0| XF2IE concatenate 5107 sparse
vector2 MMSHC} 0] sparse vector= CHOOICH 25T HSHK| oto o2 £ & SFAFS QI3 FHAIO| 7HSSICE
A

- SARA AT 14, SR 1M S Sdll 2 7=l 52 HESISITE 2 2 &R 4 ok 96.62% BAF RA gt

1200
1100
1000
900
800
700
600
500

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

[2l] &E X2| 25 4 Char-Dense?t 2 7142, 27 71 Te| 715} 2 242 Soldt 4 It

=



08 H2 AHAS 0|3t 0| 10] 9 s ®000
LZIRMO s
- 2= 2H| 0|2t THOIE densest A4 HIE| S7to]| 0fEStE], THo{2] 2|0(7t BIYE| L & o= Bt
- Y E UH|F| 2tgd FZOISILIRI 0[S A0 = UHIT2 MZ CHE F Q1010fM RAFS 2|0|E 71X|= THO{7F RASH S710]
OfZ(mapping) =|=5 ot= A8 SHE of =0, 7 [AHY 200l M B2 177} 0|F0{X[ 1L IS
B
40
[ | | ]
(] (]
/ N /- N
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]>
2718
c 27|28 2M M IHAHCH= 0101 Zte] 1A 12| (bilingual signal)7t Ziet 2EEE A5kX19t H|0|E{Z 0|85t 0|F 2101 £
C QUMY HE THe
< JHUSE DS FSIXIY 0| E ZEst 210] 7o AZ 2|24 THIE 02RO 2 ALE510 A2 CIE T A0{E SYst 3¢t
of 8iEf Z7102 Uf
HHEt ofFH 0]= 210{ 9I= A=
(Seed lexicon) A1
A Italian >
SYmAAA P A2 LB ER @ fe
* Wlne
IO_-lo-IHE:‘ 9_1?24 6I:II-_)|\_ / gnorava >
Length - ratio shuffle  —% —eracific] = A
gt Language spegﬁc > >
mapping function |
| +"Tgnore
v T <[
\/ y
Word2vec st& \>//
<Bilingual word embedding 22! 7H2>
A S o
3. 7|E El-.g. Ig_cl E'g' _E_0|: .......................................................................
- 27122 CHs 210{0f| Chish 197 |of| 282 4 o0, CIE ¢10] EAM0l|A FEHM DR = 2EE 4 QICf

« H|2 http://niplab.iptime.org:4321/seol2/mt/projector.htm

2



AME

41481

- Go} X9} FHAE seed lexicon2 2 0185111, wikipediaE S3lf 01912 2ESIICEL = &0iM = e=0{-H0E 0188 01F
2101 IHES - ASIRAC,

o - .

<Bilingual word embedding A|Z{&} 21} of|A|>

« 2 7|=2| Zuti= H20fM &1V FS S, tensorboardE 0125104 A[ZISFSIILE A2t Aik= SH=012F Z0{0]| TS seed lex-
icon2Z, 0|SAUUH(SIC| AR Sk WS 7HX|11 A|2f5H SIACE EX THO1E AMsHH BIE{ S7Hf| A ZARSH CH0{0f| CHolf X 7t
TH2 fIX|Q| THOISE Al2iatsto] HOJELCE

|



M @000

+
N
i
rO
ﬂ\
f0
Q
1
JHJ/
2
N
A
e
uy

MAL 5o <2
=ga=glmly oy AL tA Al
FMAlS ooir} =2TC Sy
(=N =0—Ra PJ N L] |

ARl
shuof
- 2|5} 20| TH{S2| O E 2|1t 2t o & 22| RS LIEHE o|E BM EB| 15
(Off: ‘St mOf'= THAOf| 2| ZSt= FAL0])
2 7|§ '&',"ﬂ ........................................................................
« X|A El2{y] 7|8t o] BA IHIO| Stack-Pointer NetworkE 3201 O|F 712 EMof| XMaksl= 2 atat

Z20| QIR0 ZF 0{=o| THof FA MAof| HEfA, &

6
T
; S S 18 s 18 S1s8 s S,

Ss S 9
mmmmmmm g R R EH BEE

N
J/B-NP I .
/NP g NP = o Lk Eny={{e}in]
ROOT oy opine HeSE e O Sr=0l B =0l A=
= £/B-IX S o= o]
ASEIACE. ASEIACE. ASEIACE. ASEIACE.
J0A= ROOT ROOT ROOT ROOT ROOT
A S ol © =]
3. 7|E SEI'-g- il sg _I'_-OF ........................................................................
= 7|22 U0 BZ s, V1A e S| Tiet X101 Ofsl 7|20 MRV |22 28 2 = U3

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

=



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

L7lEAMm
- =272 doE Yoz

7 Sh= SyntaxNet A|AEIS $H20{0f| AFSE 4~ QU= E §F Z10|CE SyntaxNet2 7L20{A] 7HESH O|=
TEEAM 7S, Hl0[E 7[8H BEZE A|ARIOCZ SEISICE SyntaxNetQ| Q|ETEEM Mot = 94% 0|MCZ, Q17| 30

—

Y ﬁf—v—\\wf ' fﬂ\\f—\f_\\

ROOT neg dobj poss nsubj aux dep prep pobj p dep dobj nsubj aux ~ ccomp  prep  poss 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%0{| Cist o] =22 0f|A|

o -

- fERE M2 9| 2 KIl0fH2) B0 5 SHLEZ, 2E52 T8 o E20fA H{Hlo] E2|S SOMO}BICE SyntaxNet2
EAERI}QI2I0R TSI 0[0) £712 3010 H8517| SIaM Helia 20| QUEOR TIAEI0OFBICE Syntaxiet
0| of3f o} TLLM0| 2ZE Znjol Chslol, 2ol ofE HeHE HeLSS NZBIsH= T RPEI

* QEFZEY, Cief AN, AA0IKE]

« H|2 http://andrewmatteson.name/psg_tree.htm

=



4. EIléz-ll ............................

rlo

Sentence to Parse : ‘ HE2 1923 13Y HEH 55 SUZIM JHE2 ofFo2tn SYRTHOY BiRict

Visualization

=HE2/NP_SBJ Of|50[2k1/VNP_CMP SYUEIHNPSB) 9/NP_AJT
|1
19|33|2HS/NP.OB) 13/NP 2Z/NP 7HE[&HVP_MOD
ZHEH/NP SLZI0f|M/NP_AIT
CoNLL-U Output
Details
B POS Tagging 1B Dependency Parsing Reassembly [ Debug Logs
ID  FORM LEMMA UPOSTAG XPOSTAG FEATS HEAD DEPREL
1 g52 HE/NNP + 210X _ _ _ 1 NP_SBJ
2 e ieell ) TSI SINNG + EEHINNG + SIKO _ _ _ 8 NP_OBJ
3 139 13/SN + 2/NNB _ _ _ 8 NP
4 o= EEEINNP _ _ _ 5 NP
5 == SINNP + 5/NNB _ _ _ 8 NP
6 SYZHoiA S U/NNG + ZHNNG + Ol A/UKB _ _ _ T NP_AJT
7 hg 7HZI/NNG + BHXSV + 2/ETM - - - 8 VP_MOD
8 R E=lJE an G7/NNG + O|)vCP + EfT1/EC -~ _ _ 1 VNP_CMP
9 SY&L SLEINNG + 7HIKS - - - 1 NP_SBJ
10 9% 9/SN + Z/INNB _ _ _ " NP_AJT
1 EEE s She|vv + SUEP + CHEF + /SF _ _ _ 0 ROOT
2| 22 “LIEHO 719|3AG|EF2 130 IIEX E=X EQl7k X|EF | Eold ol Hisd[Pgl=
[CE] 272 HE2 1f23Es 13€ HaEd 55 SY20M 7z o o2t SY 279 HRiClet=
x

27



11 Small Datao| 7S 3=si7| 9i3t Ho| st B 0000

CHE HI=et taskO| 2&5h= A=, 0l= HIO|E7H 55t 200l = XEE & US

[

o
- F0| 3152 S ol BiSofT oY

o] F0|Z Flalish= 1. Small Data?| 51412

FotHlo[Hz TN 2HS sEk H0[E7 F58H BI=eat taskol| Chsh
=olths oM 2 dH-0I S

- Of2ll= &S Of2fS 9ISt ATIS TIO[E2F Al 02k PIet MIT TIO[E Q. Z{2{2] slotS2 25 CIEX|2 ofjefs 9

ron
-
—
-
fol
-
&

S &
O|E{2k= HO| SAFSHH, ATISS| city@t MITS| Location0| EZI0| 2|X[2H= HofA OHL SAFE
ATIS UTTERANCE EXAMPLE 10B REPRESENTATION
Sentence show flights from Boston To New York today
Slots/Concepts 0 0 0 B-dept 0 B-arr [-arr B-date
Named Entity 0 0 0 B-city 0 B-city |-city 0
Intent Find_ flight
Domain Airline Travel
ATIS 252 0f|Sf H|O[E{0]| Chgt Slot Filling®] 01|
Are there any French
O O O B-Cuisine
restaurants in downtown Toronto
O O B-Location I-Location
MIT A/ of|2f Cf|o[E0]| CHSE Slot Filling2] GiA|
7|2 HEE
« AH01 Ofaf] A|IAES sty | ffetiMe B2 2ol 2fdE] & Hlo[E7HEQSIH M22 THRIC 2 AARS 2rgst o ME
CIO|E 2182 S TIRlaHOF Sh= A0 EXHStC] & A7l= Aol ofg WS 0|8310] 358 Aoz el 7|E(source) =0
Qlo| HOBRE M2 o2 2fde #l H0|H 2 F4E titi(target) =HIRIS ?let &% &R [(Slot filing) 2 &5 &IHO|C
« & A0l = £F ®M<7|(Bi-directional LSTM 7 [2F), =021 23 @[t ML 5k, Orthogonality Loss 8 85101, [l 1

ool oo ;qE% MZ AFS HIEFY O 2 SHASIQICH

= OTr

:|

- Ciet Hl0[H & &3 o

o & At
as1o0, | a%ﬂ%m%gg%m$ﬂgg ggzﬂaﬂq

el

l?ﬂ
inl
=)
o
>
>
m
10
ol
>
E=
it
0
in
>
o)
i

o2l ZH%10[ ot50] 7hsst7 |of HlO[E7 F £5at =4 X[&f o



+ slot filing 2H2| 7t HO 2= -1 scoreZ 0|80t 2, TGT= AL st5 2 MESHA| 210 slot filing RHS stEet ZRE Lt
o
[}

o
bl Mol stas A&t TH|el 27 &4 e4-E Lot HIEER = 1 Ao =0 et 452 SEI

Target MIT Rest.
Source
TGT 66.10
ADVA=1) 65.32
ATIS
ADV(\ = 0.1) 67.12
ADV(\ = 0.01) 66.41

=



12 £707 |1t 34201 A RN ®000

LZI8ME

atural __anguage

Sentimental Analysis B e

32 0JARIRIo chg =210] W2 CEoRIRIT YSUICH 22 AZ0 EFN LiR 33 8 Baiel welo| 20| 88
33 5 Y50| 92 50| B8 FAUCI|N AL 522 80| 4N 5 s

Sumit

Input : S= O|MTX|of ChEt =2t0] 22 =YX ASLICE 22 AOHEM L2 B= 81 g=Xte| €elo| =210 22 XFELIC MUS slufohs <5
37 5 Y0 22| RIS B2 E2(YCT| 1 UBLILE S22 BH=0| 3 S5 UisX| RlHM S= & 511 AT SHEs = ZYMYLIC

Output : angry

tolr

<Sentiment Analysis Demo Z1} }&4>
« Text Sentiment Analysise EIAEZ2E 0| M= Z4H B2 S o|S5t= 7=

- HlO|E = 5712] 20 EHZE 102 7 O[&9] w4 7IAME 0188 Z4gte| 2| S HA 482 oiSst= SA7 (8 &

2|5S Mot

2712

o A 7 |AfOf SETHEHOIES vocabularyol] 78t

{52 7 Ao THSvocabulary L EO1O) tH-idf 242 71, 454 7 IOl EFJEl 22 5101 24 OIS SRl HIE{2 E5tg
+ @I24) SIAE0A vocabularyOll TBHE| EI012 B0} D[2| AAME! MEfGOR Wslsln, DE Eojol HERLS BHAIBI0] 1T &

=]
2 confidenceE 717l XS &34t

=
12 T AHRS 018510, HIAERRH 90| 9l Ed(feature)S FE8! WEtA Sd 14| Xte10{ Ol S THE

« H|2 http://niplab.iptime.org:32280/sentiment_demo/index.py

30



1 3 CHaks shxte| 2+ EA(Emotion Recognition in Conversation)  YoJole®

AE-I nf|

1.7]

o
CHs A=hS 1245101 01T 280 thiet 4YE =Rt 71

MH>

m]

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|$ tg-ﬂ .........................................................................

- CHaHK(dialogue)Z BERT tokenizer2 28 aHtokenization)st1, 2+ Erslutterance)7 | L= X0 LE2XIZ2AM [SEP] tokeng &
7tet

- 2X5}=| CH3} C|0|E{E BERT-base REZ QITCISt ZH 2i510]| S{EtsH= tokens= max-poolinggt0d deep contextualized
utterance representations= AAdst

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

Classification | Classifier | [ Classifier | . [ Classifier |

Prediction
Utterance Embeddings {___________‘_t __________
[ i
Max Pooling | Softmax 1
Contextualized | i 1 E
Dialogue Embedding i [ Linear (384 x 5) ] ]
T Tis, Tisme Tes Ten Tjser s Tos, Timr| E [ Dropout J E
i I i
N Feed Forward Network ] H SELU i
. ! I i

BERT

Dase [ Multi-Head Self-Attention ] i [ Linear (768 x 384) ] E
e, R PR R

Dialogue Embedding |

N S—
MR PRER -

A - D ‘@00
LA ) NN 1) i

"F]..I. . ”-El.-: .L:i.mq By Epe, Epgpey B — Eno Bspp
A S o
3ISERLUSEEOE
s 27|22 AR ME 24 52| MH|AMM ABXL Hois SeAI7 17| et 4 2M RE= E&E 4 Tt

- 2J0] YA CHE} H|O|E{Q! Friends@t AE! |0|E{Q! EmotionPushS 0|23t

+ BERT-base, BERT-large, RoBERTa-base, RoBERTa-large 22!0| Csl L & EMS 4-3ls = sh&sh

-



4.2 M At

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

Dataset Model meutral joy sadness anger surprise disgust fear non-meutral w-avg
DialogueRNN* 7352 55.62 3235 3790 461 19.92 531 3246 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 4611 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

=



14 Xioi0f Z20IAM2] wxt ZZ AarE 7] ®000

LZIBME

UM E(Ensemble)2 092 REEQ| 0IS4[S Belot0] £|F Tk
ging(Bootstrap Aggregating)0| /204, 0= CHfet MEZ DEIS
O| o3At0| QLEICE 0]245H 2X|

ol [0

U2|= 7|7A[eks 71-0ICE CHEXQ U= 7|2 = Bag-
5

FEAIZ17] It BFE 0] 225101 a7

i

Z 5|45} | /5104 Checkpoint Ensemble(CE) 7|£10] MQHE|QOLE 8HS AQ A|7H0| ZHZHE|0f T
O|HS| BX7| NEX| el 42 =2 B2 B 4 QL= SHAZE QUL 2 7|22 YAE 7[]S WAIAS Yot Z5ts101 24t
2 AMES 23t H|E2 0|0 LSt M52 =0ICt

Train Train Train Train Val @ Checkpoint ;
Train Train Train Val Train @ Checkpoint -
Train Train Val Train Train @ Checkpoint
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 « ] —>  Prediction «

= WX} 42 YAE(Cross-Validated Ensenble, CVE)7 |#0|C} Of
= BaggingME 0{2] MES FEol| ot55t= EUE Y= S0 A BB 7|1SEl checkpoints2 Y& S5I2 2 HEof 40|

* TA| ot HIO|HE k-fold2 L1, ME 2ES kH2| HE HIO|H 2 JHE f5 AIZICE O] validation score/| 7+ =2 XIH
= 0[2] 7|=3HT,

El

At HE HO[EZ st Dl 7, o5t RS HAEAS Q=] gh=C

« MYE K| ZHO| 0|55t labelsE HrLH0] 2B 05 2t

mjo
r
[
r

33



1 5 Denoising Teansformer? |t St=20{ St&tH 7| [ YoJeJe)

SEY wHO2h FOIT EHOIM LIEILE= EXt S SIS @FSS 2827 u¥sh= A0Ch 2 7|s2 7|18 HE Y 1d|
= 4

=
el o4 20| SHEY RLFEEY, B 280 SHIE 22 20 egAlPlE 7IAHS 2E0IMe| SEY wET =0l

Targets 4
Noising Encoder ‘ ‘ Denoising Decoder
+
Input Embedding
+
Tokenization
x G2P
Noising Random Replace \
30M Error Lists \
Inputs
7| A0 |2 AAREKSource Sentence)S EFIEEH Target Sentence) Q 2 EH6H= AARICZ 0| SHEH 7 A|AHIN X
Sl0] AAFHCEE QRS EFI ZHCEE WEEYOE AESIILE 2 71e2 7IEQ a7 (g EY ndeA, A7
B Ok MEYAR) He| DETO| WY BAP EAE Z Bl FHS TEGHK| QOIE LISt Mol UEY ORE 43
& 2= Q= TransformerdhAl © 2 JHESHAICH

TransformergtAl2 Convolutiont Recurrence §10| @& Attention2HS 0|25t 7| Al
Multi Head Attention% 7|8to 2 T} Of= U=t £20]| CHolf 212} Self Attention=
2 ot&ote AR E VIEILE

o DI Query, Key, ValueZ 7|HIC 2 5=
sH&51T 0|5 Ql2dnF 224AH0|2| Attention

« 0|2 http:/niplab.iptime.org:32288/

Type the text you went to translate and click "Translate™.

INEAGIER =

Translate

X Zd7

SIEY Wy 21

=H
B

NG S o

|



16 X|Al QIH|E! AlESHES 0| @3t o] ofn| Fol a4 ®000

Tl Sl g sttt &= 7H Olede| 90|E 7R HO{E Z&e| A0 Wt oot E4sk= A0[C 2 7|=2 Hol2 S2ld9S
2oh= 7|E= THofo HYol| 72 FEet 20| 2H|S BEE 4 UEE T2 IS 2SI

s
7|EHEE s

27|22 ol Z40f| 7E HEot o|0] A HEE Bist7| /5104 GCN(Graph Convolution Network)E AFEsIICH, & &
M EHE|= oE 2 HEE SEaIACt 5t o|0] 2A YEE LIEHH7| 2/aH

1T
L =2 =20

[Tt0] 2|4 sfiA BH]S Context, Gloss, Memory, Scoring 47H| ZEE TLAIE|0] lo0y, BE Tho] BIE{= SemGCN £Ho] FAH
ZANE AHESILCE
- Context Module: 2|41 THO1Z2 7IX|= tHo{Q| 2R Bi-LSTME Edl| 2dlef oldlsto 2 5E| LR HIE{ZFS concatenatestod

5

=
]

Gloss Module: 2|4 £4012| o|0|MTH(Gloss) M2 E 22 B O R Bi-LSTMS £510 E345104, Gloss Expansion2#S A3t
SAloll GAHEALS 7hRl= 49101, Si2iofel RE QJ0jMY HEES B-LSTMOR H3i5! 42{0], 519/0] F= BFS(Breadth
First Search)Z £5101 Z/0| K22 £Z5}0{ A=l Gloss™ 2Z Context Modulezt ZH0| E&48} 0[2{3t GlossH2#E2 Relation
Fusion Layer2 S3lf A2(0f= 28k LSTMO| LIZ5ID, 519j0f= SR8t LSTMO| Ligslo] HIE|Z E515H %, concatenated|o]

5

—

=]
]

« Memory Module: Context Module2| HIE{Z 212} Gloss Expantion ZE0{|A{2| HIE{ A1IZ AttentionS E5l| AM S HZE2|IE Y
tjo|Egt

+ Scoring Module: Context Module2| HIE{Z12F Memory 2=2| OFK|2H Attention 21 LS AFES10] S| M £H0{2| o|0|E MEHst

Memory Scoring
Module Module

Gloss Context
Module Module

GCN GCN

Embedding Embedding

(D8] Etof ol a4 2

=



1 7 Attentive Aggregation(F2|X Z5h7[dt 32 A Dk oly|cl @000

L7lEAMm
= 7|52 AT HAS Pl ol SE(Attentive Aggregation)” 2] R101-A[Zf I2A RIEH AH|Y BEZM A[10] Ho|2HE
O AREl M DHHIE 3t Zet 4= ATt = 7= 2 AFEISZRE 0921 7Ho| & HIEE AIMEH 7| Ai¢i0] 22|12 o 2t Atten-

tive Aggregation2 Z5ICt Of= 0[0[X|Q| CIst EX0f MHE{O 2 XZF510{ RO} AFEl 7H9| SAIEE HIIEIO 24 21012}

x
A2t 2 7te] of0i 138 37 5 4 ek

DRGNS, et st a e st s sat s
= 7|52 29| 7|eh Sof AM Ciief YHIE Yo 7|8is10] Zof QI3 AREl 213 Attentive Aggregation Layer2 T+JE[0f QT &
O QITHRE ARl QIO M= A10] A2|ef ARRIC2RE] o0 EXSS FE5IM, M= CHE YEH2| T0|EQI HelRtARlE SF
O HIE| Z7H0f| 0fESt= Jig SHE oo ALFEI AR H| T et Alo| M| 7t2| Triplet Semi-hard LossE Z|A8}5101 2|0[A o2 7
Aret ARRIat Aofof | E 7 H2|E Z|ASISIALY:
Triplet Semi-hard Loss
Image Embedding
>} Attentive Aggregation ‘
Query Erﬁbedding Image Feature Vector
Query MLP | Image MLP |
Bidirectional GRU Encoder CNN Encoder
Query
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[Elo] QITE] Q3 GRUSH MLPTAR TAJEm, Kieio] |2 fto] o] QS HES AAE) @20zt Xjotof o)
£ 255 £250| IS AIBSIFCN, & DHOE Hefh AV |S S5 255 HElA S 5 Holo| s HRS ek 1o
2 OlEl= YAeL SAHREILS ABE. YWE GRU Layertf M= E2S0| AHTS B2i0R ot Ho| F|o| HEE vielst
S7 HEIS XIBED, MLP Layer0ll 4= 0|2 AfZI QHIZat SEWE| T210f ol Ho| AgoR wale

‘ Query MLP ‘

T
| GRUCel — GRUCel —| CGRUCel W— - — GRUCel |
| GRUCel ¥ GruCel | cRucel — - — GRuCel |
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mRIEEEEEEES

[AFR! Q1] CNNTH MLPREE TAfE|T, AHEI2) 0f2 Qoi2 21240] M| S7 MEISE 91RE/3H CNN Layerof A= 24 Zio|
RGBAYA 212 0~1 I910] A4 HIBIEI 242 Q20 WoF AZIS| 2 24240 Chet S MEISS AMet. 01 MLP Layer0llA 0|
£ 2t 4l0| ojlEEE Hieshe AT S HEISE Wekdt

CNN Image Feature Vectors
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Image :—_’ Image MLP E
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1 8 Poly-encoderZ 0|85t COVID-19 &2 SEIA|AH! @000

17'%%“301 ........................................................................

- AIRFS0IIA| 2ol ST AIAEIS 0|88 &412 T2 S Solf COVID-190] Cist 21e it 2|4 FYE MiZg & oMol U

+ Ho| SE AIAHS 0| S 2 ST S50t S| 22 Y2 URE 3

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?

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

hype in a mes Restart Conversation

W, Vitxe where (Wy ..., Wm) = softmax(Vecand - y}fxf ..., YVeand - ygfle ).

Ctxt Emb » ()— Score

T Legend
|
Attention I:I e
LLeamed Model
Parameter
I:I Vector
é iEmb m Attention'
Query t Query “EEI Aggregator
Codel —| Attention |+ * *| Codem [*| Attention
Candidate Aggregator
\% A 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 oo Ny Ny Iy, 1 I, 2 oo In, Ny,

=



- IZ215F COVID-192t 0/ (Q-Q/ Q-A)Z 012510 2 fine-tuning X! ASAHS $AM5INCH 017|M Q-Q= 2|2t QA
St Zo| 2 FlotLik= 240(0, Q-A= Holol| thSste SES RtofLiE 2ol

Q-A
Candidates Accuracy Fl BLEU-4 MRR
Poly-encoder
(Reddit) 20 0.36 0.46 0.37 054
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
(Reddit) 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 O3 2T} Accuracy, F1, BLEU-4, MRR (Mean Reciprocal Rank)

n=
ook

5 7} F|okst mE! JHU-COVID-QA (OURS)0| 7|Z H|0|AZfR! (poly-encoder (Reddit)) BRI =2 M=S HOICH

=
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< 2 7|22 Elojof| MEkst ArAl JpiT &5} /5109 ZI2E AMR(Abstract Meaning Representation) J2{Z 2 B85} 0|12
08510 &4 Ho|SHE 3ot 7 =Y

.

AMRIEHZZ} 7FX| 1 Q= relation & ARGO"} RG]
5Q LS HZAL(0] US. AMR 2ZE 0|85
A4l 2 (ConceptNet) E &35 | TIoH, A LHE0{| A Aol
01 7|8t siAOl| M Of LIOf7} 2T B27[BIO 2 7[A|9| MA| Z2S sfAMat £ S

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

7IEEEH
« 2 7|=0| AHEst= 2 T
A
material
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ISA
/
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- AMR node

- AMR relation

:CN node

: CN relation

<278 Oelmo| A2 2 DHEof| US| 2/5H AMR-CN 2F&F T2 I 2 relationS nodeZ #|25H= Levi Graph 2 B3t Cai
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Graph Integration and Reasoning Module

Question |
N POSITIONAL
O\ ENCODING
AN
| 8 P
Graph e g l\
AMR Grap | (/ |\ SN (/ }) b v N
Ob ...... (/ }) Node In|Jt|raI|zat|on Self Attlention
: 0 - @ Add &INorm
: . % AMR-CN —@— Feed F?rward
e, O Graph —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|$ ial-.g. E‘:I %.g. _E_()': .......................................................................
2 7122 M| 20/ Cfet To|SE2 43 4 IS
4. Jél%l ......................................................................
4148712
* AMRTZE AR5 08 W] HEut ARBSIRIS O] s HInE alief
- Cheyet olof2eof chet Alais 43t
4.2 &8 Ant
Language Encoder Graph type Ndev-Acc.(%) Ntest-Acc.(%)
- 51.81 51.59
AMR-original 5282 52.78
CN-full (CF) 53.80 5310
BERT-base-cased
CN-pruned (CP) 52.61 5253
AMR-CN-full (ACF) 5298 52.94
AMR-CN-pruned (ACP) 53.97 53.58

* AMRTZEZE A

SIS

AUE WECH AMR L& 2F 44| T2 Z (ConceptNet) E S&fot S

Lo
o mm |

ol 90| 7k

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

- et 012 20f| thstiM = §50] 0Kl Ag 2 =+ XU

ojo
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27|82 AP S5 E 210] REE 7|ROR St RE XII0{R2] A|AH| HEE
(o)

L7lEAMm
- SITHSH QFo| 2|9 ©10] REZ| EfA T E E3H AP S5 El Transformer 2ES KFA0{R{2| A|AEIO| HCHZ SHRE! A| 2HHQ|
SO EfA T 2X 2 29| 85 SH2 B
- SYUSHHHS AIBHS M, b5 H[0[E{Q] 2 210 ! 2 o} XII0{X2| A|AEIS] M50 71E 2 YEFS 0|X|= 24012
2 0] Xfelo] 272 0l2fsh &4 XIH0{X2| 7|&0]| CHFst A2 Sitiz|= 2Pyof Ql0 2 Zel=
« 27|52 210] REIO| 5 A| 0|F 2101 7F 0| SHE S AFEa10] M2 &AL
27IRHEH s
- 2101 Xt2I0] SESH A0{0i|A &5l Transformer 7|2 210 2RIOIA G2 Li2I0[E & W& E 7tstt £ 22 0(8510f S5 A
09| HHIS X7[5I5H & St53 TIlE!

EHEES i metole 2

( 27745 ( 22715 )
» ( s==sas )

[ 22 s ( olagl AS )
( RECEE ( FECE )
S ( EECEE )
GEEEET C_eommsas )
( Eto] oltlE! ( o] ot )

[-1T[is] [an] [MASK] [ -]

(@) RA| 210 2™

(0) TLM+
2 TIlE.

—

ME| 4 9lon] 210 DS AFH Sk Al7|7] QI8

RoBERTa 20| 2 7|== MB35t 10 X2I0] 5|73 8-S 7155101 Yo1=7E ot=0{22 TO| a5 Mz 2t To|
Sl&S ARSI 42 7 |= 22 thH| perplexityi= 47.6% 25111, H0{ Of|F 2= 18.0% SHES =Ll

Perplexity  EH0{ 0= HET (%)

7|z o 403 428
LM 235 484
TLM+ 211 50.5
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+ 27|=E(Relation Extraction)0 |2t =0{El Z&1t AE[E|(entity) 2717 MSEIAS H 282 EWX 2 0[slist AAE[EIS 22|
M2 5
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124510 ZHAE A (relation)2 0flF3t= A2 2lolgt

- 0|z HIEY EAMS0] Shaido] et St GEE FxslE Y22 Xs22 F58 4 A= Y'Y & 5fLo[0, Knowledge
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Entity1 Entity2

Relation Type : isCreatorOf

}7| 0] $F=201 Relation Extraction Framework®@! EPIC-K FrameworkS 7H2rgt

210f| Cist OfaH e L8| 2t entityZt 2|01A Ol 231 | WZ0]| & H-0f|A X|2Fst= EPIC-K Frame-
work= entity 2FF /0] entity position tokenS 715109 entityS 7t2| O[SHE £ 4~ UEE 471X 2 S MK5101 71 &
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@ EPIC - Kv+= entity positionS0{7t 2&+C| oh QF0j| S8 71X| 1 relationS 0|=&t

@® EPIC - Ks = entity positions0{7F 2%2] entity12} entity22] 2H0i| Q1= entity position@! [EPT], [EP2] & 7H2] Z2S concat
5101 relation= 0f|=8t

© EPIC - Ke = entityl2} entity22] 5ol Q1= [/EP1], [/EP2]| &21E 7FX| 1 concat &
@ EPIC - Ksesms [EP1], [/EP1], [EP2), [/EP2]2| &3S 2t concatgt



! h, \

1 1

K-EPICy | !
1 1
vy /

‘ hy

1 1

K-EPICs ! !
1 1
N Lt /

- h,

' Q..00]}« '

K-EPIC: | '
. §"@=69 i :
N L L /

’ +0..00 !

1 1
- g g E=se— :
M L t oy t /

+t + 1 +t + 1 +t t 1
(i) . )t ) Ccvemmer et )te2sn J_rzmamuony J(ieten )( . J(iserr)
South Korea Korea Broadcasting
Corporation
3 7'%%% g‘:I%g_E_OF ..................................................................................
« 2tH|Z=Z(Relation Extraction) 7|&2 Question&Answering system, Information Retrieval S CHFSH natural language process-

ingNLP)2| S& 20f0|M 8 &|0Y, 13} tripleS F&317| E0]| Knowledge BaseE &talot=0| S8t 7=

« H|I2 : http://niplab.iptime.org: 32244/

ANE
41438712
« BERT-Ko-RE Dataset} KLUE-RE Dataset2 AFR3I 004, 51=20{2] EMS TSt 4 O/= = [HE2FO| 5=20{ H|0|EZ 5t

A|Z] 520 §10{2&0I HanBERT, KLUE-BERT, KoBERT, KorBERT, KoOELECTRAZ HE51%10m, _Eog 035104 BHEAIZ
mMBERTR}E H|WE &t



« non-EPIC2 entity positionS EX| §2+S W 450|04, entity positiong Z=7Fst EPIC.V. EPICS, EPIC_E, EPIC SE7} 50| =2
e+
Data BERT-Ko-RE dataset
Model | BERT-multilingual HanBERT KLUE-BERT KoBERT KorBERT KOELECTRA
Micro  Weighted| Micro Weighted| Micro Weighted| Micro Weighted| Micro Weighted| Micro Weighted
non-EPIC| 3939 3941 | 3955 3909 | 3939 3795 | 3945 3832 | 3226 3389 | 3955 3827
EPICV | 7040 7491 | 6915 7497 | 7176 7624 | 6306 6775 | 5832 6186 | 7024 75.41
EPICS | 7356 7888 | 6899 7496 | 7753 8143 | 7334 7807 | 6045 6443 | 6861 7521
EPICE | 6997 7565 | 7078 7527 | 7214 7649 | 6621 7190 | 5702 5960 | 6741 72.34
EPICSE | 7029 7580 | 7307 7862 | 7486 8011 | 6953 7518 | 6159 6569 | 6823 7307
Data KLUE-RE
Model | BERT-multilingual HanBERT KLUE-BERT KoBERT KorBERT KOELECTRA
Micro  Weighted| Micro Weighted| Micro Weighted| Micro Weighted| Micro Weighted| Micro Weighted
non-EPIC| 2091 2034 | 2364 2284 | 2354 2397 | 2284 2281 | 1468 1414 | 2303 2231
EPICV | 5343 5266 | 5623 5544 | 6057 5929 | 5439 5333 | 3167 3046 | 5089 5003
EPICS | 5427 5371 | 5943 5892 | 6123 60.77 | 56.57 56.056 | 3297 3197 | 5780 5724
EPICE | 5518 5370 | 5782 5806 | 60/5 5969 | 5475 5477 | 3382 3238 | 5802  5/82
EPICSE | 55.78 5459 | 5901 5779 | 6031 5979 | 5582 5488 | 3440 3250 | 59.29 5851

[H] BERT-Ko-RE, KLUE-RE Datasett{| EPIC-K FrameworkE M &%t 5t=20{ 102 A

|

oIr
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01 CHEE AARI0|A2] XIAAR2 CHEIE 2[5 Memory Attention 7 |5t Breakdown Detection O @ OO
« CHS} A|AELO|| A Breakdown detectionO|2t Af2Fut A|AEIZEO| TIIAR L CHEIC| SE0| ZO{X|= SHAS EfX|6H= Z{
KIAAR R CHSEZ O|RO{M0F A|ARI0)| CHSH PHES Soff 2IEst MH|AE 0|8E
-AtEf Zto| CHSHE 2™ OFX|2Hof| A0l Lt
S;Zf(t.'—i-_“ {HAE 510§ RIAARR TS| SE0| #

Cist A|ARIZ 0]Z3t
A0|D
T AN
- Of2f J2l2 Chgt A|AEI0f| A breakdownO| i Afat=
H|7} 2104 ﬁﬂ'ﬁ | Zlofl QU2 7O 2t SIAOLE A|ARLS Fok
7|2 ot
==
“Otof, &G 2 |7t 24| ¢
User
... “AU7 [0 20f| A X{Hof| 5|7 2Lt 10|
® ﬁ
System
‘L= HI7H&10{M X =Hoj| Zof| /l2740F” '
‘ User
C 1210 XS0l L7k S75121 E|20L2” (breakdown) 7.
o : 5
=3
User
27IRHHH
« 2 7|&2 end-to-end 7 |E2] breakdown detection 2&I0|04, LSTM(Long short-term memory)S 025101 CHSHLHO| A2 X2t
I:IQ‘ E; ; [ S 0 = —|—
|AElo| EiSI2 QI ALISH T A|AE! 245101 CHSH memory network” |8H9] attention 7|$1E 0|235}01 breakdown detectionS
aist= LA 7HK|2 QAT
BIRER USSR EOE e
« Ci5} A|AEIS X|QI5HD Q1= 7(7]9] AT EY0|A &8 Thsst0, 7|E9| Q12X|s ALFH MH|AQI NUGU, kakao mini SO{|A]
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- 2 IOl Kioteh HEHE CHZat 2T

« TU: memory attention2 ME5}X| 42 DE!
« TU+S: system memory attentionS &5t £&!
« TU+U: user memory attention2 Mgt 2

« TU+S+U: user and system memory attentions X125t H &2

= DM HEFA E7hs TU+SSE TUHS+UOIM 7| & REED F0i 458 ESls

Model

Proposed model _ Majority RSL17BD
CRF Baseline , KTHrun2  PLECO runi
TU | TU+S | TU+U |TU+S+U Baseline run2

Accuracy 0458 | 0464 | 0467 | 047 04285 03720 0.4415 02950 04310

F1(B) 05146 | 0532 | 0533 | 0.556 0.3543 03343 02949 0.3636 0.3201
F1(PB+B) | 06737 06906 06679 0.7441 0.76722 0.8927 0.7440 08744 0.8400

F1

Ay

<Ot BEo| HET

or

Zap>

Ci22 &5 G710 thgt Z40[t TU+S+UO| Chet Y8& E7F 20|t Siet Ei= o CLIO|H 200 M Haprt LS I, break-
downO| &[7[7/}X] attention®| #1e1E AlZfelet Z40|Ct 2H| DFX|2{0]| breakdownO| 2Hdst [7HX| 27} Eli= 2830 ths 22

0| A 22 attention weight2 AFESH 712 &tolat 4 QIC}

Role Uttreances Memory Attention Distribution

M user memory M system memory

Userl Hello how are you? 0004 1

Systeml Hello, I really like movies. how about we talk about movies? | 0063  H—_—

User2 That sounds good 1 like movies. what is your favorite movie? | 00365

System2 | Hello, I really like movies. how about we talk about movies? | 0063

User3 That sounds good i like movies. what is your favorite movie? | 00365 Il

System3 | Ok. Let me know something you're interested in. 0178 I

User4 I'would like to talk about movies. 00366 W

System4 | Ok. Let me know something you're interested in. 0178

User5 I would like to talk about movies. 00366 W

Systemb5 [ like pop music. 0258

User6 Do you like avril lavigne? 0849 IEEE—

System6 | Ilike pop music. (Dialogue break down) 0258 I—

<Memory attention distributionS £t 2RO HAX A1l>

=



LSTM

- [@0@-@—{ OO0® ——s—
va [DOO-O — ?

o "My day was ok" — W

A

S "How was your day?"

I

Embedding A Attention weight

(HARER-

Embedding B { mt }

Ta —H
.

Attention weight

<Memory Attention 7|2t Breakdown Detection 2& 7H2>

o] J2I0jM P, ®, =, we= 242 concatenation, IfE2IA multiplication, summation, 2AH2 7A45H= CHO{E olo|sict 2 2
Sk I Chent 2Tt (1) AR et 2 A AE B1510]| CHS! sentence representationS 4=84SHC} (2) S4XH AIF (Ol A A|
s ={ul,whcoul,} FAER U = {uf, . .. uf, Jol £5HE 912 (Encoding)5l7| 211 LSTME 0[25101 72 =&
ICh (3) LSTMOZ2EE| 2S5t ol R HIE{QF SIX A|H0IM 2= 0| A|AE! 2510]| CHs memoryE XM &61H09 attentionS O]
St attention weight 2/ £&3HCF ( Eu, W_Lfs',: 212k AP 2X| A|AE ES10f| T memory context HIE{O|CH) (4) OFX|2to =2
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S0F ARSI IS ASah = A2 SHEZ 510, 744 7|Eh Chah Al H

My skype doesn't start, anyone knows why?

-~
A 4

() So | can only wait?
A 4

e o

™ Thanks, better to know that its in progress than missing out.
4 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 bessilly, it's a cross-platform issue

Response Selection 99. Itis COOl, one sec
100. thanks for the link

Ubuntu troubleshootZ} 2tZ=] CiSIR} 010]| Chat & 0| =5H= 0f

7
c=27|a2 2YE AR HoE 4 = LSTM Encoderet FEGH Chigte| ol S23F £Z0i| T HEX o2 20| 2
C C

57| ?[alf TH0] £H2{2] Attention mechanismE AHESt0 2EIE 7HUSINS

5t L walol 52 STISA BE, Wate| 24, 27 YHIT)SS siefsio], st 29 HRIS TS B Hoigt 4 I By
gt

« DSTC70{|A A28+ Ubuntu Dialog Corpus@} Adviisng DatasetS AFE3}01 response selection taskdi| CHal AI&S ZIglist Zot=
OfzHet 2=

« 2 7|=2 DSTC70{IM M&Fet Ubuntu®f Advising H|O|Ef A0i| ChsiA A& Tlatst o0, ESIM+SE+PE+UE(ELMO) ZH0| 7|&

Baseline D2 S2| 4sHLI £2 8452 HOFRUS

52



4.2 A&l Zqt

Ubuntu Advising
Task 1
R@1 | R@2 | R@5 |R@10 |[R@50| MRR | R@1 | R@2 | R@5 | R@10 |R@50 | MRR
(Lowe et al. 2015) 0211 10307 | 0446 | 0569 | 0921 | 0320 | 0074 | 0108 | 0210 | 0342 | 0802 | 0.162
(Dong and Huang 2018) 0367 | 0452 | 0558 | 0651 | 0917 | 0465 | 0.086 | 0.156 | 0.256 | 0.376 | 0834 | 0.187
ESIM + SE (GloVe) 0377 | 0460 | 0568 | 0657 | 0929 | 0473 | 0098 | 0.160 | 0294 | 0430 | 0834 | 0.204
ESIM + SE + PE + UE (GloVe) | 0384 | 0464 | 0575 | 0662 | 0.921 | 0480 | 0.112 | 0.166 | 0298 | 0438 | 0.859 | 0.214
ESIM + SE + PE + UE (ELMo) | 0.406 | 0.493 | 0.606 | 0.691 | 0928 | 0.505 | 0.106 | 0.160 | 0.306 | 0.460 | 0.858 | 0213
- Offfe] J2l2 2 7|&| A BE FAr 3 2ot QP M S EASKRH A1
Model Architecture
Pooling Layer Max P(t)ljng @ Max Poolmg
Aggregation Layer @ @ E| @ @ E @ @ E| E| E_—. @ §
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« Xs ZO|SE AIAR! (BHR)0|ZH =0T 20| CHeH XES HHE XSO 2 HAoh= AIAH
- RIO|ST i F M 7|dt B2 7= RIS T0|H0f| A 0TI ER20|| 71E At 7|E HHE MEisI0] HHE XAlst
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L od
7IRHE s
c 27152 QRA AL HIO|H & Aol X=X 242 C0|H =R 5 M 7|8t 2iS MESH El2d 7[Ht Xts EoSH AlA
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5 sz FHzlE :
5 Holgst HolE] g HAE A2 71E Felsgt !
! Hlo]ef BlofEf :
E Q1. QIAtE Ql.. QIAtE Ql. QI E
Do AL . [aL (A, A 2R 0L | (81, 2 &3, EeAMslgo |
b A2.. Ql.. A2. QL. Al. Question-Answer 7|Z ZelgE HiolE
Cogs | A3 (B4 ABL2R] B3] | (RS 418, 3, ) Matching Fter £ BH 71 ;
TF-IDF Cosine Similarity 7|t
&= —I_. B ST e g
HAE A2 \ /
I v
MBI R[S RS 2. [Af8] =%, it XS COALA 7[ub St Mel 7|2
b mgts |
Iz
I
AL AP MR RS
« MR = A TI0[H HHM2| 7[&0flA F=01Zl LI0[EE AR 7|=0f MEtot=S MA2[oth, V[E o SH Tllo[E THAIE M|
7| 0M EAM Tes MEdH F2|0lst HelSH HI0|E XA
o MR MH|A A| BH SHZ ME T[S0 A TF-IDF feature2| TARI FALLE 7|ECE 7ttt EHH SH 2 MElst, Eitd M
B 7|0l "efd 7[8t 2[4 B MEH B3 COALAE A E3510] £|E Bt ME!
3712 USEEOE
2722 3471 HHRIMARL S 71E MR V=0l tet 20| X2 ABASA £A MR 7|=2 EE5tL AR
EHesE2=d s
« H|2 http://niplab.iptime.org:32283/
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05 7|7/l SSHE 0|83t COVID-19 A Enjole| 5120] HolS g A% 0800
1. 7|A A-Il:ld ..................................................................
« 7|7AI=3l(Machine Reading Comprehension; MRO)= 2&tut 20|20 TR S W HEO| siHste BE22 3= 7|12

- JE AIXIHEE 2V flal E2etEl 283 212 Y561 012 0183l 24 =2 U E22| HE &tES &t Transformer 0|
Hix= Hofet 20 thgt 20| B E Q13 E 71| SIRALE Transformer AZ2| PLMRI BERTE 0183510 MRC 2727}
S|, F1 4 7|02 AR 22 MRC &S 201 QU5

« 27 BU ZEQ O] AR FOX|X| iE 42, 20| @2 24 2US A1 1 oo HE #IXIE e 1EES AR E

AL H 422

5008 QIL|Ct.
Q . Answer
User <
Generator
Q: MEA| EIRt =2
l Answer Span

Document N Document

Retriever Candidates Reader

Date Sources

2.7z

- 35 15 A| GOJE] 27 TiAOA S 7 S0f HEste S HxfE)
£t o0[E} HA

e S My

(BERT-based MRO)E

« HH|gt EIRHS JSON HAIO 2 7+8510] AFZX

Q AL8XL @ Frontend At

= XM25l0{ Lfot =

= o0

tofA H=

7|01l A BM252] :'Afo,_l SANEE J|Z02 Jhssh ch

@ Backend At{

t04, M 2 A M(Elastic Search) 7|=& 0[&al F2l0[st &olg
SHTS MEstD, Hefd 7|8k E| A MEf pE

@ MRC 2 | @ lolef 471

API(JSON)

ol =[-e

ful

HTTP gfA]

WAS

Javscript I

WAS
Nodejs
React

0s
Ubuntu

57

C— Python I HOEf  [HTTP IR xj2d
—
Co— IR~ 7] Hols
Ch— HTTP WAS Python 7IAb
Flask
WAS 27I2M
275

MRC cron

oy
pytorch
~finetune
KoBERT
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WAS
Flask
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Ubuntu




0] S5} A20]| #BE 4 2100 MRC 7|t Bz Beloq B2 4 9lct

&2 MET|AL A2 S YH|E[X] 242 H0|EE E2id PLM BERT 7[Et MRC 7|22 S&610] A5 22 Ho|SHsh=

« H|2 (web) http://niplab.iptime.org:36200/mrcv2
« 2 (ZPPIRE) https://pf.kakao.com/_xoKUCK

ool

4.
4.1 e

- A G719 B9 TxI2(@nalysis) 20| et ZA 2 HEKA|IE| 2.2, X2 | Yol THE topk =2 SE3INS

m= M=

oo

42AI%=.| Z47 I.

« KorQuAD 1.0 Cf|0[Ef Zlgte| &M E&(context)2 QIHl &5t 2 (question)2 A2 2 HMGI0] FEH@nswen)2| ZLef 0158
E7|1FC2 topk FHATE =Y

|IO||

top-1 ™t top-5 Mt
S =3 71.68% 84.19%
SEfA BN+ HAL RS 88.92% 9726%

- Efl2 242 5101 YAE FE511 0|2 018310 Y 2 {20t 45 ey BY
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« VisDial v1.0 H|O|E{2

st

O

Il

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?
A4: boys

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

A6: no

Q6: do they have any other snacks?

- Faster-RCNNS E3f 0]0|X| Qt2] 2R (object) S S F&(extract)s} 1, 2Q|-25 EIAE = Bi-| STMOZ JHi|=(embedding)2t

d

- M2 0|ZHQl RER|E|S| UHISS BESH| fIoH TO1-THel(word-level), 2&-TH{(sentence-leve)E 11245104, OEIM(at-
X

=
tention)S 7Bt 2 ALK HH (glignment)E X1

- 22| o|n|| o[ TSP | et 2U-24| Zbo] izl Clof-24 Zo| P R TRiE:

o



Dialog History

Cap: 2 small kids eating large

Quetstion DialogiHistory

carrots on a bed

Q1. 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

Question

Q3 : What color is it the blanket?

Image

@ Gate Function @ Concatenation

Context
Matching :

(X) Matrix Multiplication

Context-View
Alignment

Modality §
Alignment :

A ol © =
3.7l=E8 X S8 =0t
L 27|22 ARIFOIIS BESHe 2TIOR B 4 9)
228 IISE

O, HAE 2 O|F0{EI Z450] OFL|2}, O[0[X[7HX] Ofstishe= Al RS

—

« AlZA ZO|SE H0[Ef 412! VisDial v1.08 0|8

« MVAN(Multi-View Attention Network)E X|9FsH MVANE Topic-Aggregation 2&, Context-Matching 2=, Modality-Alignment

Dez F4E

62



Model AVG NDCG MRR R@1 R@5 R@10 Mean
LF[5] 12 4531(13)  55.42(12) 40.95 72.45 82.83 595
HRE[5] 12 45.46(12)  54.16(13) 39.93 70.45 81.50 6.41
MN[5] 11 4750(11)  55.49(11) 40.98 72.30 83.30 592
GNN[34] 10 52.82(10)  61.37(10) 4733 7798 8783 457
CorefNMN[15] 9 5470(9)  61.50(9) 4755 78.10 88.80 4.40
RVA[21] 8 5559(8)  63.03(7) 49.03 80.40 89.83 418
DualVD[11] 7 56.32(7)  63.23(5) 49.25 80.23 89.70 417
Synergistic[8] 6 5732(3) 62.20(8) 4790 80.43 89.95 477
CAG[9] 5 56.64(6)  63.49(4) 49.85 80.63 90.15 417
DANI[12] 4 5759(2) 63.20(6) 49.63 79.75 89.35 4.30
HACANI[32] 3 5717(4) 64.22(3) 50.88 80.63 89.45 4.20
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 5788(4) 63.42(5) 49.30 80.77 90.68 3.97
CDFT[13] 2 59.49(2) 64.4(4) 50.90 81.18 90.40 3.99
DANT [12] 2 59.36(3)  64.92(3) 51.28 81.60 90.88 3.92
FGAT [26] 2 5720(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

- AlZtetE Soll §HE FEE W] F01T Y2349] 0= R20i| TSTH=A] LIEH,

(a) (b)

)
; : \
" el
o
i
2
g T
==
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? . o § .
appears to be cheese and a deep dish appears to be cheese and a deep dish H2: do they have long JH? no H2: do they have long Haii? no
GT: 3 of each (1) H3: how many males and how many H3: are they wearing visors? no H3: are they wearing ViSors? no
Prediction: 3 of each females? 3 of each GT: 1 shorts, 1 a skirt (1) H4: are they wearing shorts or skirts? |
H4: any windows visible? no Prediction: 1 shorts, 1 a skirt shorts, 1 a skirt

GT: sodas, water and beer (1) H5: are they wearing hats? | is

Prediction: sodas, water and beer GT:no (1)
Prediction: no

FI e,

v
o2t

i

= https:/farxiv.org/abs/2004.14025
« A E: https://github.com/taesunwhang/MVAN-VisDial

« |2 http://niplab.iptime.org:34242/
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LII2AME
+ 7|& 33k (chit-chat) Chat A AHIOA 20| P2t l= EHS S, [D|7t gls EHE Bies 52| 2H[dE shgsh| ¢
5101 H|Z AL} CHa} H|0|E{(PERSONA-CHAT)2 0|5 85t EfA ST} HE0IRS

- H24Lf et HO[EOM = HE2AUE Z2H HE2 XL 1 Q= F HO| st 20| HZALIE 7 [BIe2 TistE gk

* 7|A7} 02t ZO| HIEALI HEE JHK|A| &M 25 O Y2 Q110 Af2h ZH0] 1| Qs BHS & 4 S
« H|24LECH} C|0E S ARKSHS El 10{ 2 20| O|M| K501 Bt MEHS Zhst 4= 9l= IOl
I\
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?

[PERSONT1]: 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.

T = ALt Tt HIO[E2] 04|

7
- 2 7|82 ARISEE 210{2 3 BERTS| O|MIZYS 018510 T =ALt EHAS0| SHA| Sh5g

]

21 ZH2 F7HE01 B X EfAT S MS10{ multi-task learning2 2 S, H2AL} 7|8 B MEelf kol =&
5109 O|R0{X|= Z40i| M ZIt5104, Sentence TransformerZ 0| 25101 HZ2AL|-2i5} 4

S 20 ghstof| H§ d|stractor e X7f3._ SIEMSHEHEHE L UCESS
o~

d

25 S E4AD 04 U YHOR AL} Hah U 5 elof R et dsractor 224 5
ol of
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+ consistent question + consistent answer
+ consistent guestion + distracting answer1

+ consistent question + distracting answer2

HZX EfAS 1 (Multiple choice)

1 0 0

0

0]

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

EX EfA3 2 (Sentence labeling)

3.7I2ER UL HOE
« 27182 HEALIE BHYsH0] 71Ol SHE st A|ARI0]| 2H2E 4~ Qlony, CHE 210{0f| Cigh 997 |of &8 E 4~ /o], CiE o
0] EM0i|A HEZAM DHOM = 2EE 4 QL
ANB s
4148712
- BX EjAT9| SIS AZ517| 5101, OIMZH0t RISt BERTRF B EHAIE FII5 ARE H|w AISEINS
4.2 48 Ant
Methods Accuracy(Hits@1)
BERT 82.94
BERT with post-training 1 84.16
BERT with post-training 2 84.42
« AE AT} 0|M|ZH0 RISH5E BERTQF H| RS wf, B EfA T} SIH| multi-task learningS 8+ A< 2F 1-2%%] 50| Q2 A
S 22T £ UUB. Ol= 2Rl B EATIE MESI0] multi-task leamning 22 S| F EfAINE Z2 JH¥E &+
SRS SRR

|



| =] (e)
09 RIA] 2404 7|4 ik AA] S M7 |(HO) 0®00
A
L7I8M
+ 0T SAF 2 BAIS ZE310] BiLto] B2 T2 A5t B
« SAF L HAS O A0 2 i, HAIS AL Q=X] S2eH HE7HF0{X[X] 52 J&ollA PEERl 2 2 55
7} a0l Ytst 5212 Al o10f DS SN 451 2TS MY
Model CommonGen Test Concepts A Generated Sentence
GPT2-small cut, knife, meat, piece A piece of meat is cut with a knife.
OurGer2, cut, knife, meat, piece A piece of meat is cut with a sharp knife.
GPT2-small exercise, rope, tie, wall, wave A woman is tied to a wall with a rope
OurGer2,, exercise, rope, tie, wall, wave A man with a rope tied to a wall is doing exercise.
GPT2-small fire, marshmallow, roast, stick A hot dog is being roasted in the marsh on a stick.
OQurgpera fire, marshmallow, roast, stick A man is roasting marshmallows on a wooden stick in the fire.
GPT2-small headphone, look, screen, sit, wear A man sits on a monitor and looks at a screen with his headphone.
ourGpr2,,, i headphone, look, screen, sit, wear A man sits in a chair and looking at the screen while wearing a headphone.
Model CSQA Dev Concepts A Generated Sentence
GPT2-small house, found, dog, outside A dog found in a house.
Ourgrera,,, . house, found, dogs, outside A dog found on the oufside of a house.
GPT2-small restaurant, find, food, fast, hamburger A restaurant is looking for food.
OQurGerz, an restaurant, find, food, fast, hamburger A fast food restaurant is a place for eating food and hamburgers.
GPT2-small  animals, each, listen, other, enemy, approach ~ Animation of a group of animals listening to each their in a zoo
Ourgprs,,,,, animals, each, listen, other, enemy, approach A group of animals listening to each other as the enemy approaches them.
GPT2-small epilogue, foreword, find, book A man finds a book that he has been foreshadowed for the first time.
Ourgpra,,, . epilogue, foreword, find, book A book is found on the forewords found in the book.
A HEEL
2.71=44
- 2 7|&2 HIEUFEIRIQ] 7] 02 (Picture Theory)2t A& 0|2 (Use Theory)E HIEQ 2 Q|8 XA S MEH| H45101 =01
NE FEOl SAF S BA0]| CHeh LBt &Al0f shiEsh= 42 HelS 6l 28 4y 538 34 daly
« AEI KA FHE My 210 DHo| 2Bt M4 2 532 dsloh= ET0| ARSI, sHLe| Tio[Z2[RI8 XL /U
Knowledge Retrieval Generative Commonsense
Reasoning
Input Encoding
Scene Knowledge Knowledge integration Knowledge-enhanced sentence
" ot ~ [TITTT]
—s/ / \\ Line 1
| o7 I
=i ' = [ ot ]
= || o D | 1
| whie [ ||
Coneaoiset | | Sowers [N | (" FecdForward Network )
oncept-si = 4 woman is wearing a black dress. EOS] ry Y
P [-»Awmmn’sﬁmwbueﬂows. | \ [BOE - / | ® t @ f: : ; :“
e | | Bg[3[8 3
Relational Knowledge | } Line 2 A A A A A +‘
e I oy [T 0 i
_ | Alflower girllis a voung female who scatters | : | +
* | [Mower petals|down the aisle during a wedding
procession. In a traditionel ... walks in front of | scatters | :
the bride ... Her oulfil usually resermbles a | flower |
smaller version of the bride’s wedding [dress "
... Thefflower girl may symbolize the bride as | : |
a child in her innocence, as she is a typically a [EOS] D]j ( Masked Multi-Head Attention )
young girl d s:lmllarlymthe hride. She | | i -
[—v A flower girl ... scatters flower ... procession. |\ /l """ LineN E“I
— .. a young girl dressed similarly to the bride. —_— —|— —_— k . Externsl
" I |ieviese

66



3712 USSR EOE

c 27|22 Ho{ 7|dto] MM mEof Ak MA 53 Zstst= 78t Va2 gt

« FOIZI7HE HEE E2o10] 71 AR U A2 ThHRES MAsHE Mu|A

« H|2: http://niplab.iptime.org:47074/

4 Jé%:'.l .............................................................

414871

« EMNLP 202004l 2715t CommonGen C|O|E{AIIS HIEIO 2 S8 2 WIS RISl &2 7|&=2 4719] El2{d 7[8te] 9101 2o
CioiA Hs 7HMS ME E35|, 7|E 72t CHEA| 1FH-C|AH 288k OfL|2f, C|Z 2t X|L|1 Q= GPT 2 GPT20q sE

Sh= REoj| M Ms 7HM0| THs

< 27|29 A0l AE dite MR E SaiM &2l 7HSsH, HIE20|AM = To-large REIS HIE O = AFZAVF =8t SAt
AE S| Zef5t0] ofLte| B2 thEs thetet

Model ROUGE-L BLEU 3 BLEU 4 METEOR CIDEr SPICE
GPT [31] 44.00 27.70 18.60 26.90 11.37 26.50
Ourcpr 46.40 (+2.40) 29.80 (+2.10) 20.70 (+2.10) 28.80 (+1.90) 12.35 (+0.98) 28.40 (+1.90)
GPT2-medium [32] 47.20 31.00 21.10 27.60 11.78 27.50
OUrGPT2,,. 40 50.00 (+2.80) 33.70 (+2.70) 23.50 (+2.40) 28.60 (+1.00) 12.94 (+1.16) 28.40 (+0.90)
BART-large [21] 52.50 38.90 28.70 30.70 15.40 31.40
KG-BART [26] 4454 42.10 30.90 32.40 16.83 32.70
OUrBART,,, . 55.60 (+3.10) 43.20 (+4.30) 32.40 (+3.70) 32.50 (+1.80) 16.98 (+1.58) 32.80 (+1.40)
Ts-large [33] 55.80 43.30 32.70 32.10 17.06 32.90
Ourrs,,,.. 57.20 (+1.40) 44.90 (+1.60) 34.10 (+1.40) 32.80 (+0.70) 17.59 (+0.53) 34.00 (+1.10)

|
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Korean CommonGen Semi-Automatic Dataset Construction

Input Concepts (Content morpheme-set) A ic Dataset Construction
| L, A, HETl) 3 s il Hltera .
(pass, dog, jet) Data Source Content Morpheme Extraction Named Entity Level Filtering
l Image Caption Data . __ . Sentence (Index 3)
Dialog Summary Data .. LOCATION .. ARTIFACT ... 4
Korean & Multilingual Language Model {oe) :
Human R \ s W
e E':':"’:’cz"':";? . Automatic Constructed Dataset Ethical Consideration #1 <; =342
[ sex ie pesting over e dog, b, Machine Generated | ||
.................................. ; inE ) ELECTRA .. Gender-biased
N AEsl @S AUk || W FIEY 98 AU Lihtient ot o . Aggressive | | T ke tavand sentences
| A dog passes by the jet. | | A dog is passing over the Jet.! excessively used concepts
ot ALie MElE Seted
A dog looks “:I::‘E Jet passing| Crowdsourced Annotation
777777777777777777777777777777777 T d Automatic Constructed Dataset Ethical Consideration #2 Reference Generation Quality Check
Evaluation
BLEU ROUGE METEOR Filtered Dataset m——— - [ Human Annotator ] = [ Expert Evaluator ]
BERTScore Coverage Human
23 ol 2 L 1) -5
47|22 L SE =0k
27122 5120{ 7|5t 444 lo] DHO| Ut MA| F2 SIS B 4 US
+ Data-to-Text ‘200 K42 50| 017 g HEE Xasio] 2| SRS Mksls A9 KB TKs
Al
SAIBI )
5188712
« CH Sh=0] A B 3 CH=0f M 20| ThsliA 047 212 M50 282 M7tdshes 52 Eot
Model Size BLEU3 BLEU4 ROUGE-2 ROUGE-L METEOR mBERTScore KoBERTScore Coverage
KoGPT2 (Radford et al., 2019)  125M 29.24 18.91 43.36 60.41 39.89 84.08 90.92 79.43
KoBART (Lewis et al., 2020) 124M 39.54 29.16 53.60 68.55 51.17 87.41 92.59 93.65
mBART (Liu et al., 2020) 610M 41.83 31.63 54.21 68.36 52.08 87.25 92.26 91.39
mBART-50 (Tang et al., 2020)  610M 40.51 30.20 53.50 68.18 50.90 87.31 92.26 91.71
mT5-small (Xue et al., 2021) 300M 34.18 23.29 49.48 66.46 46.10 87.39 92.28 92.02
mT5-base (Xue et al., 2021) 580M 40.87 30.22 54.87 70.21 51.76 88.15 92.77 94.83
mT5-large (Xue et al., 2021) 1280M  46.33 35.90 58.91 72.78 56.52 88.54 92.92 95.07
Human Performance 49.12 41.64 61.02 73.29 58.60 91.13 95.26 98.30
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0S¢

gdst=d 2 7|

Ho
0
olr
mjo
Il

69



6. CIOJE{M S 23

« 7|& H{F 9| KommonGen H|0|E{All: https://github.com/J-Seo/KommonGen

« Al-HubOl| 27let 7HM=1 HOEAll: https://aihub.or.kr/opendata/korea-university
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Windows & Macg & o Aol =8 AI-HUBS| that 29 8 00| X| M I A E T 0| B 25 E Tagger X MBY LI EQITE Solf YXIS st 15 WA X 83}0]
— HEIAE £, 258 HelLE Lol WS T, HE Telel LSS HEO Ut Aol HEste HE EHE NTHHES st
> g MX|&AH| 70| = Apiof 4 dlolE.

UbuntuVer.18.042 1) _

) o ZEE 2| Hlo|g 4
SaUMBNEN 2 HolEy el 28 OIS WL WY 2
Image Caption Data HeoE, ¥, -, o 2918 Encoder | on e Wi \\* Trsin/Deyeet
Dialog Summary Data = B HOEH Classifier B O AR | s Filtered Test set
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From Wikipedia, the free encyclopedia

Not to be confused with Sentosa Development Corporation.

" H2ALEY XA 7|4 chst o|Efet lojaztol B 7 0®00
1.7 |$ J\E'|EI°1 ..................................................................
< 27|22 RX AL ARSI HEALIE MG AHSI0{ E5H= Customized AnswerE dadet 4~ Ql= MRE S0z
st
* Ol= 7AP7H B S e f, Chste| M2fE0EOtL[2} IR XA ALZXte| HZALE BIH5k= BES 2l0fg!
+ 3} |0 Bl = Of4X|0l| CHEH XA S M m, ALEAIE 12{5H S MS5he o That H|0|EIE #5311, Lo 5
S T2HO| 24 K2 S5101 H0JE{] K2l Sel U Hay AEE 2zs!
Human :@;
(Wow, this is amazing! What is this? [
General Answer
=/ fThis is the Great Pyramid of Giza.]
Machine
Customized Answer
This is the Great Pyramid of Giza. As you\
would like to visit all of the Seven Wonders
" | of the Ancient World, you will be excited to
Machine hear that it is the oldest, and most intact, of
\ these wonders. J
Knowledge
The Great Pyramid of Giza is the oldest and largest
- of the Seven Wonders of the Ancient World, ---
and most intact.
User’s Persona
I would like to visit all of the Seven Wonders of the
Ancient World.
(=] 3R oA
[ Keyword | Human
----------- ! I I know this place, but I don't remember
1. Tlike to go oniislandsifor vacation. the name of it.
2. 1love to spend holidays on 'b_gggp:c_s‘_ and resorts. Machine - Confirm
TR | This place is called Sentosa and is famous for vacation
3. 1 wish to visit Smg,aporel - T " . o
--------- destinations in Singapore. | believe~ you wish to visit
4. 1 would like to tour as many attractions as Singapore.
possible during my visit. Human
5. 1am not afraid of heights. (Marvelous, I am sure that I can enjoy
many things on this island.
Sentosa

Machine - Suggest

Yes, no doubt|there are many attractions on this island. |

Sentosa Island - is an island located off the
southern coast of Singapore's main island.
Singapore by a channel of water, the Keppel Harbour, and i
adjacent to Pulau Brani, a smaller island wedged between
Sentosa and the main island.
The resorts main attractions
Universal Studios Singapore -
It is now home to a popular resort that receives more than

twenty million visitors per year.?) Attractions include a 2 km

The island has an area of close to 5 km?.

include

14 hotels and the Resorts World Sentosa, which features the
Universal Studios Singapare theme park and one of

Eomices | For example, Universal Studios and lot more] I am sure

Island of singapore

this will make 4 your trip interesting, as vou like to see
many attractions in your tour.

Human\
[ How large is the island? J

Machine - Inform
“ The island covers only 5 kmand is full of attractior@JJ

Looking south (top) and north (bottom) of Sentosa
Istand

(g%

£l CHek H[O]E Of|A|
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2. 7|$ I:‘IDI-EII=-’I ..................................................................

«HO|H RS HEALE 5, st 52| & THA 2 XI5 o0, Amazon Mechanical TurkS 028t

- H2ALE PES 9J3A BHto] HST1E0] TS Wikipedia HIOIRIS HIBSISOD, SRRt BIXt sHE T0[R|0 Sl 719I=
2 55517, 012 7|02 Tho| H2ALS 2

o| Uiz HBE BoE U FOFIHOM, HEALIE TEE 3 KRRk

- SF HO| RAXPIt CHSHE OHEA| =0 Humant Machine2| SietE 0t 23510 7He| CHSHS 2. Human F0{Z!
2HE0F30] Cistod A Eot= ek of, Machine2 Human2| Z20| CH f

| Keyword | Goat Rock Beach

Cooranates € 362548 12373570

Goat Rock Beach is a sand beach in
northwestern Sonoma County, California,
United States. i
< at Goat Rock Beach swimming is
strictly prohibited.

there is some wading and surfing activity
-+ to the Waterline

Hang-gliding is permitted from - and | &=
signed waiver card.

The beach is ‘- river otters, elephant seals
-+ especially in the pupping season. Goat Rock Beach
Mammoths are believed - at the south end
of Sonoma Coast State Beach.

Human
[I know this place, but I don't remember the name of this place. }

Machine

[This is Goat Rock Beach, a sand beach in northwestern Sonoma County, | *which you want to visit in California,
United States.
Human
[ Can you tell me some exciting activities I can do here?
Machine

1T know that you like swimming and I am sorry to tell you that|due to the potential safety risks of strong rip currents|
and sneaker waves at Goat Rock Beach, swimming is strictly prohibited] 4 But you can enjoy surfing instead!

Human

How is surfing there?
Machine

There is some wading and surfing activity there, although these activities are moderated by the rip current. The ri
current is generated by a steep gradient into the water that leads to an underwater trench parallel to the waterline.
So, 4 if you want to surf there you should be careful.

Human
[ What else activities permitted there? ]

Machine
Well, Hang-gliding is permitted from a 150 feet (46 m) high launch point on a high marine terrace above the |

southern pa icip
waiver card.

Human
{ Can I see any marine mammals there? ]

Machine

Yes,|you can see gray whales, elephant seals, harbor seals, and sea lions, with the latter three species often hauling |
[out of the Pacific Ocean. The state of California recommends that a 50-yard (46 m) distance be preserved between |
hu

man visitors and the seasonal marine mammals, especially in the pupping season.

Human
[ Any discoveries made about this place? ]

Machine

Good question! [Mammoths are believed to have roamed here as recently as 40,000 years ago, and they are thought
to have created these severe rubbing marks. Mammoth fossil remains have been found at Bodega Head at the
south end of Sonoma Coast State Beach.

1] o} HIO]ES Of|A|
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F E-||O|E-|E O|R_|'O4 H‘||O|/\E|-Ol_| [m]=] I% 7H|;1Efg:|.

+ Retrieval Module

- 4M 253 0|&5t0] slid @{7|T/C|oF ME 2L ERI= 22l
- 22| X|A] Z0{A Human2] 0| &i510f| Chato] &
- 0|2 S510f HA| X|A1S Ar8Sh= CHA 2 =2

ol

+ Context-Relevant Representation (CR)
- M BE0iM FE T 7HX|Q] XA} O Chgt,
g2  0jx[2f 20[0fo] B URI2| £ HEIS 25

- thiah, W= ALt ZE0f thstod St EHIZEX] XIA{0H CHoto] 22f SHHA S 0141 71| #iIE{7F =251 015 201M (RE &

HEAL HHE 212 AREslE 02 (GPT-2, BART, transformer)of|

+ Persona Grounding

(PG

- CRS 0|&3[0] HHS ddsh| /et HAet HEALE &= SHS EIAES
=Py
—o

- PGOll= HIEALL B 57H7F SH Z S0{71H, Z12te| 280 Cisto] sie 282 AEE ZQIX| OfLIX| T2 &2 shgst

+ Knowledge Grounding (KG)s

- (RS 015101 EIH1S M5 Slet Bt XIAIS B S22 HAESE KGS Zigat

- KGOll= AFERIe| ST E1o| HtHS MAst mf Atgst JE X[Al2 ZElst0], CHE EM0IM FEE QE 9747t Z&te|0] Qe

HLr=
04, 0[of| Chsto] SiLte] e A4S S5 stast

+ Language Modeilng (LM)

- PG} KGO|IA HIHEl Hi22LI9} XA LS| elz{oR bt

- 220ll= HEAL, X|A], OfF e3Pyt =AMtHE S017104, 0|2{st =S 74K| 10 Bt 2h5to]| TS0 langauge modelingS s
A4

=
=l

Persona
Cr DDDDD Grounding
TIP; U
=
M
[CR; h(p))]
| |

L |
[CR; h(ks)]
.
Atenton c«

Persona

History

| JULIOJSURL | |

regressive
Model

Knowledge

—[

Retrieval
Module

| JIDULIOJSURI | |

Knowledge
Grounding Dialogue Module

E00-- D00 | EErrr)

=




37IBERUSKHOE
Chat OO E 7} Oft St X|AJ0f| CioH M W, AFZAIS| HEALIE BIFSH0] ARSA} S X412 MEE &= Q= st Cll0JE
=2 15}
= :I'L:'?l:l

AEXA SEBIALEL FHES

agent /i 7ks
B, sttt st st base st s st st us
41 8 LIE
« 2t Eo)| Cifeh e s 12k deS Rt HatK M Tlligt
« 2 DR HO +PG, +KG, +PG +KG= of5 Al alid ERATO Chigh sk50] OO =X|0f gt 01 S LI
- &% 21} BART 2ES KGRt ofgA IR 21} 7He 2 218 2Y
Models Generation Grounding(Acc.)
PPL chrF++ BLEU R-1 R-2 R-L Persona Knowledge
Decoder +PG +KG 22869  0.1565 353 22.41 478 18.60 67.83 64.28
Enc-Dec +PG +KG 42875 01345 2.79 18.45 2.81 14.80 67.83 64.52
GPT-2 1742 0.1942 597 26.67 9.73 2313 £65.50 10.71
GPT-2 +PG 18.45 0.2221 563 25.56 712 22.20 67.83 925
GPT-2 +KG 10.73 0.2875 11.29 36.35 19.89 32.35 4561 7133
GPT-2 +PG +KG 11.45 0.2777 10.65 3526 18.82 3133 67.83 70.95
BART 26.55 0.1982 570 25.67 8.90 21.70 6749 14.05
BART +PG 26.54 0.1932 536 25.35 8.43 21.40 67.83 1475
BART +KG 15.84 0.2946 11.64 36.19 19.90 31.84 5378 73.00
BART +PG +KG 2325 0.2887 11.28 3535 19.12 31.06 67.83 7170
[H] g2 8 20

o



| zlat

- 2} 0]l Choto HAEQ YIS fI5t0f Al ot
Flueny, Engagement, Consistency@t 2&I7 2| #=2|E H| k= Rankof| Ci5t0] SH st
e
[

|5 2I2{20 BART, GPT-27+ 11 £|S 0[R}

- A3 27} 91 Clo|E{HO| 1Y B2
Model Rank Fluency Engagement Consistency
Human 1.05(0.31) 4.15(1.54) 4.08(1.53) 4.06(1.47)
GPT-2 2.64(0.48) 2.85(0.93) 2.95(0.98) 2.76(0.99)
BART 2.31(0.52) 3.13(1.14) 3.18(1.08) 3.10(1.04)
[H] Z4N A 2t

e
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@—%’i HO LSS 2E310] Y7 HI0EAIS 7155101 28510, & HO[E M0t §-HE tist 7|=0] 2
s 22 o] 2feh TLOIA| CIO[HM 2= StgE DialoGPTE 21&51HH, 0= 7|1&E2| =

Context Detector + GEC Module

. . . Situation : “Situation in which currency exchange
SituationChat Conversation Module Inputs and traveler's checks are required.”

Situation Human: The sales increase do faster than

Situation the previous product.
PEPP-Talk: Why don’t we speak
different topic?

Situation Similarity : 16.53

TraHSform er Linguistic Acceptability: 47.553

Dialogue

History
GEC : “The sales increase is faster than
the previous product.”

<2 7|22 M H0|EMIC R SHSEl CHEIRE! CHEHE REGH= Context Detector2 7AE! Q1202 Astut CHS} 7| 20| L5t
D0 YHE|0 2ol st HHE £3510, 0|, Context Detector= &2 M et tist R FE HHY BXXHO=Z GEC
DE2 Yo B QR E £4E

3.7@ERIUSRHOF s
- 27|82 22 J0 SIGAIE Y22 51, Y0IE XS BiPE stakhe Ciet JE0iM 012 thelE Sge + US

4_ Jél?:'.l ...................................................................
4148112
TSE ME 0[S AFE510] CHfsH HHI0)| AES oF 21} DialoGPT7 71 22 M2 B 0= ABL0| Alg0t A%t
Cl|O[E A1t RAISHFLOIA| LIO[HAICE AfMeE S TIE5I0] =2 das Hol Aoz F54

76



QaH Algt Cf|0[E{MITt 7FEF SAFSH PERSONA-CHATS| BEIS Aoz MA 8t DialoGPTS| A<, Li2H|E{e| 37|0f

Models Validatiorf Test .
PPL Hits@1 PPL Hits@1
Profile memory 42.79 0.078 45,02 0.069
Lost In Conversation - 0.168 - 0.152
Transfer Transfo GPT 12.41 0.849 12.74 0.839
Transtfer Transfo GPT-2 12.50 0.839 12.56 0.848
DialoGPTSMALL 12.35 0.850 12.55 0.856
DialoGPTMEDIUM 14.77 0.884 13.89 0877
DialoGPTLARGE 11.15 0.889 12.04 0.864
'
PEEP-Talk
Situation
Switch!
I know well about jeonju.
L vorking e o tour e,
Context Detector
Situation Similarity Linguistic Acceptability
. oo o R
You: hi

Bot: How are you, | thought | was following you, so | looked at the wrong stop.

GEC: hi

Type a message

Submit

7
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01 M| 7|8 B XS 24 U 7|9)E 25 7|2 00®0
718N,
- BIMTFS716H0]| W2t ARRAIZE YIS IAL SHe BME B2 AlZHUof BIESH0] 37 |= X 28
- 0|2{st ENIMS alidot7| flsh 2 A0 CHfst HAl 7| A= RO 2 FESI0] AFSAZL MEHHO 2 & 4 QIOM, 0|2 S5l At
AP 22X O 2lstE BAE 32 £ T E 7|YE FEYIR|SS 0|28
Description1 [ Tokens1 [+ All Keywords [} Valid Keywords [
Description 2 Tokens 2 - e
— TF-IDF - —
Description N Tokens N —
IIREFE Y25 Y
A
27| HEH
Y Hij2| % £33} jlgjs x5 *ma|E
.lwhﬂwﬂm
™ e e
e = M~ e vxwg( )
iy =
s, and I sways hapey i
i i By mtuprvrvee | =
Parve & ond who hasnt e
e W !
NI 7191 A jl9jc = 2M '8 matrix 44
P e g i
Keyword1 E—m oy s e B e TR
- o B Leien T
Keyword 2 s s amas s min ) ik - e
- = * ~zopop
Eﬂl - B RED4 SR ]
Keyword K o ool v Aol
[ -
L, N W O S e
BIMXE 2M A 7|9E 5 24
- 2 7122 "HH A0l g Unsupervised Learning 2 2 EIRAE|H O, H1IM0|| s E2 7|HEE FE5t= AR M| 2ME
CHO] Q|2 FESH S THoo| Ik 4= AMS ot 7|/ E L1125 S 5 £Q TH0E £&58
- JHES QRS 2FEH09| TIEX|E AlAlet & RTHZHEIAE EMO| XIO|LE EZ ALO[Q] 27| S2 2445101 49| KT K42l 7t
SAE 7Kz 7|19 EE M-st= A
Z[EEEULR2 0l
c 27|22 EM0|| st HEE ZITSHEO 2 FE6102 7|/ E H BM AM BN 28, BAZ A0 282 4+~ S

« 0|2 http:/niplab.iptime.org:32270/
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00eO

2 MO
1. 7|E M 01 ................................................................
<2 FEO SM2 PASIE|X] 242 HEM A XSE HEE FEAUCEMN YT HEO| S £ U= B2lME £0|1, 5f
o YHE Xelsh=0 U0 I 2P S thest 510 X2 E O w1 Fetsh 242 = UEE sk A
« 2| &2 3| 271X B2 2 L= ©9 29| 27| 2Z(Global Level Relation Extraction)2t 2%+ £:2=0| 2t Z2&(Men-
tion Level Relation Extraction)Z Li= 4= /2
< S AN FiH= WY 30| 2| FEE ot g &2 2 T2 HAHC =M HE| Fai2 Z[Cfs W50 o
St A E FXIE
HAMARE CHHMEAIRE
Global level RE Mention level RE
I \N - EMQtZ2 O HEE 3 thg : < BX Celo| M HEE ol thg
« O13L Al2{|/Cfl0|E{ 0| &S i Lucy is going AT Atefl/H|o[E{o| SEEt
e gejse 71 5 weparand | o we e o
' she is taking the =
KIAHO|A 5, BM Q0 Ml-2H A | dog for a walk + QRAA|AR 7|8, BAL ASEE
24 sofl ggg ! 24 sof| &gg
<RAEEC| 57 Y SY>
2 Hid
2.7|EHHE
< 7|1E HAFE U2 Stm0{ME FOILE SH07} AR Maf|= A0S CHE Z<20ll= &6 207t ke 0Lt =2010f
S |= 7HH|S 2| 2AIZ McH= Hoi5HK| ot h= U™ EXifef
« ZH7HA| 7 BAIE 22 o 22]of MEsH 2416101 018 280 2K Bz /M7 S HAE F&E5t= HAFE 222 A
Algt
2% Hx2| 2 EE SHelflA 2N
EEET ]~ s Topic : ®2aHH | Topic: msENNG)
fpooos 2]~ 30001 22 52192 162 HeAf of '] ERRIEYNNG/TH/NNG/Ol24 Collection of
E e REIE P OlaNo| Riglste ZM 4R | /NNP/OILIKS/KIFINNG/BH/XSV/ [—P Documants
13%{0] Yo L= 47 | E/ETM/ZEMST/NNP/3/SN/
30001 &S ZEle SO | || E/NNBC/OIKS/
******************** BRIl Relation Classification Entity Linking
<EMLE, Hostlle, L2 <EMAT, A YRpT> EMAR BT
<Subject(O), Attribute(E), Object(0)> <Subject(0), Attribute(E), Object(0)> <Entity(0), Entity(0)>+distance Extract

<0|2=4l, Association, AT 41> Context
<Subject(P), Attribute(A), Object(0)>

:
i

i

|

i

i

: <Ol 3|, ZMSA4E>
i

1 <(HsHE), Occurred, Fak>

i

|

i

i

|

i

i

i

<Subject(P), Attribute(A), Object(0)>
<(Y), s, >
<Subject(0), Attribute(E), Object(P)>

Al QI A
<Oz, YEa>+d,
<Entity(P), Entity(0)>+distance
<(HSHT), Ge>+d,
<Entity(T), Entity(P)>+distance

Korean
Dictionary

Collection of
Entity Links

l—]

<Subject(0), Attribute(E), Object(P)>

<HA F22 Sl A0 YEE FRSIEA| e YEZ BitE 11>
- D2 T 2 2 220 9|R U|2E| HEY2 = 0|F0M )2
- T2 42 A 2| 25 PEo| 28, T 2|S flet 22| S LEY =8, 0X|aez t22| S Y &Te)
HE HEe 2| & REo | Mo = & 3HAV EAE
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7SS AISE BT s

. 7|2 2 9 2220t2= Knowledge Base 2! Ontology AFS =1 EIAE 2] Ol 2X17H 2| HE QoF 9l X&0| =x|j5t
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Summary

HLEES 0|88 ZM Ats 29f V|| KR LT

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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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
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+ Fine-tuning with multi-domain unified layer: M2 CHE & 7H2| E{AS(task)E T 4~ UES S&HE CHS T2l 2{0(01=
ME|H, 2 B 22K Summarization)ZLENM = F& Q22 a5, = MM A|M 0| S(Gaze)ZHEO| M= E20i| Cigt first pass
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BHHTE SAE FOEL T |AF LIEO| H=2[F0|HLE EXot AFRIO|LE ZEof| HEE|o] Q= FAE Qofsict 2 7
IHH(hyperpartisan news detection) 22 2AM A 7|APF EX 012 = Hobof| HEH:|Ql=X| TtisH= REI0|C
2 feature-based ELMo, CNN 22I0| AFBE[RICL 0= 2 2UH|T0[ Ofl THof AW Bt S ALESH= SHAIY
feature—based TS ME09 Sentence-BERT(SentBERT)2| 2A] 2IH|ES 0|&! feature-based SentBERTZ |2+2| 1HHS A

I pEls JjEEion] 2 P2 7|Z state-of-the-art 2HEC} fl-score 7| 13%=2 H5S 2Lt

=

2.7 % |;c|’|.|:l|=-l| ...............................................................
7|Z2| BERT YHi|E T pre-trained BERTZRE] 2J0|H O = Qo5 2% AHHS F52 4 TS T E 2P SentBERTE
A2 AMETITE SentBERTRHE §510] FEE 2 YT TMR RAIEE Salf Hlw7t 715510, DFE Af0|=0| 2% Hf
gE &7 2lst ChS2t 20| SiEElc.

siamese network =

BERT output #|E{Q| Brigts 8t 7, YdEl 28 Y2 201N Rolds TAR RAIEZ ARRICE 2 = 6
S = SRR,

2 triplet network”} H|E2| weightS H|0|E A[ZICE O|0f| W2} AEE AHIE 2 7|&2| BERTIH|E 1}
St 2EE2 HlIE AL|0o|A QoM T 2|7t 717HYA 7| E2| BERTRIH|ITEC 9|0 JHE & &ha 4 QICt
Embedding size(768) ]

number of fiilters

B ] x number of feature maps
Sentence BERT s N
fi - B number of fiilters

m x batch_size ] L x number of feature maps

Ai={shs, = sk} T |

Av={s]s8, 0,50 ] T - H

Feature —

— maps L

[Embeddiing] [Convolution] [Max pooling] [FN]
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202 JHEtsI4 o0, ALf2|R 7|8t Free Talking, P02

K=
=
 TE|RlS AYE IHESIICE

2. 7|2 b
« MN|LI2|2 7|8l Free Talking
- 2SS MolH Y e E 2RO E 5511 WikA 7[HIO = 20712 ALIZ|RE M4t
- Bl 7[BH G0 Y ndVIE 1Y E AESI0] ALZAt 2X0| CHeFE Liz 7, 2X0| ARSI Qo 2HE nisio] &
S
Speech To Text
0| 28 1Y
Free Talking o8 51A
Feed Back
* Intelligent games
oI O0, KA SHEARMS HIE O 2 JOAH L sHEE O[L|AHQS 7
= a2 0132 748

ofg tiyel &2 12fsl0f =
02

- 3H20{ 7|& AFHIS 7[#Ho K| SKIAREIS X
- slolApe moy elML{e] HEH= KEiEIgion
} |-OA-|o|AIE_r| o]

Egl_l-%%gl_ oL _O|O|O-|E |' |

- 0f]) {HLCF: ‘eat’, ‘be deaf, 712" hitting, price’}

Flagt

I'

|_I'|

ASR
Interactive

Yol Tl 2=
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- J0{= P AIS TS &~ R20, Fojer otE S0 ehEots 2UtE THY
-AY S8 B T 27| AYRls &Y Fe

* 201 X52 fIet Bof THof Al
- 20| =01 oot Ho| HI|E FMAGIH ABAPEEY| & Y2 G0 HOE AF= Y02 JO o si50| =22 &
-AY S A T 7] AYS

« Interactive Machine Reading Comprehension
- 7|A=3H(MRC, Machine Reading Comprehension)2f @12X|5 L1E|Z0| AAZ 2H|E EAGIT Z20]| &|&5}HEl BHor
Soti= 7|&0lCk
- 27|22 ABA-ERC| telE Sot0] 7|AISsl7 7SSt /SR, 105
1, 20|74 ojop/ |2t HHE HE S StH 20| AFBXI| 0[oF/ oM HES F2510 HE

HJIO

SO ARBAPE 2XR0i|A 0[0F7 |£ &2
ctS 5iCH

ol

Example from MC TeSt  James the Turtle was always getting in ftrouble.

dataset | Sometimes he'd reach into the freezer and empty out
1 all the food. Other times he'd sled on the deck and get
2 splinter. His aunt Jane tried as hard as she could to
j 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
| see what kind of trouble he could get into. He went to
DOCU ment _I the grocery store and pulled all the pudding off the
"| shelves and ate two jars. Then he walked to the fast
1 food restaurant and ordered 15 bags of fries. He did-
'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
j trouble. James finally made up his mind to be a better

Query R

.-l------------------------

lWhat 1s the name of the trouble makm_g turtle?l

Candidates lA)ﬁTe?“T““““““' T
B Pudding

Answer -'%James 'I [
=15 Tame — 1"

d
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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—|_|.

=H
=== =

Hello my name is Park.
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T2 7|A F=H A| A" DEMO
verson 2.2

Salma HOEH02, 2021.02.12 ~ 2021.01.14

created by Jachyung Seo, NLP & AT LAB(Kovea University)

EEEA= 77

54 7|AtURLE Y HESHA 21
L ECCTEN

https:ffwww.yna.co.kr/view/AKR202101181 6500053 0?section=safs/news&site=topnews01

LHAE 7T = ILUA UE SECH0 L DEFESLy) 2RI L2

7HECL (O S 2L R B (HE-EE L) 227N =5
HES= 122 04 TIERE S HE IR0 Qﬂ%{ Elf19) 47 SEXT
0 =X 7028729 01240 B CL O 726 A= H2IS7| B 2RO A0 F2 X
B EE XS SN LB 491 0I0,

rﬁv
= 0

FH 52 TIME

IEELHaE) 970 i kLS, s X LR T 2. 425 DR E HEA: (ME=8T R U0
ZHE ’:W“‘ IRt = WM E J(I‘.-_*EN 1220 & AF IZLIHO|YA BEEE R U9 BH
s F':’Zlir METE MEIET e AR T ESS A4S
O SH= HEEQI 2 gl:nctcimg; S 0] TR S| MM S0|7] Yol LG 32 T

o=
CHE0I3AIZ2 S LTI TESA BRI TIA SHUCL

EH ST 192 W

3.7338595

17

verson 2.2
el BEOSH0, 2021.091.12 ~ 2021.61.14

created by Jashyung Sec. NLP & AL LAB(Korea Univezsity)

GPT2E 83t 5 A J|AL £H A|AY &
*  2020.10.03 (1% YHGH0E)

» 20201110 (2% ZH0 E)
s 20021119 (2-1% HEOE)

GPT2 PO 22 S EE5HM A S S EEE HERE

ST BT Qs TIAY BT SUT OIS LD U SATIME FHEE ALEYL
RME BHE 0B0IM SETIX| HHE0f A2H, 7|2 22 25802 H¥ UL
=% PO E 25T S VS

MEL 5 ZIAH SE OIS 2018 7| BOIA £2 7IATF ST URLE RESE ELCL
(B, THA 7RO ZES HDEA URLE AHESHE HE 2T

FHEATIA S22 B HEDD A 54 JIME 2HOEBLCL

Created by: 44 (Jachyung Sec), NLP & AI Lab (D 2{CH= )

email: wolhalang@gmail.com

- GPT2 0101 RS B3 S 7He] RAISHEA Al

T2 7ML 2N FES oM Newspaper3KE 283101 7 AL RIS 3 =20i tisiM I E-IS TIA3HO, BM25S Saff Sliel 2
S FESI01 €E.
« 22 CHR| RALE H|wof| OFE 7|E A0l sHAIE S 5017| fl6l 712|128 Sadt & X of52 SoiM 2Lt &A tHe{olAM
T 2O YBE Hiefst QAT HlmI} ks,
Similarity
Fine Tuning
Layer
Language
KorSTS Paragraph Model Similarity Top N rank
Dataset Extraction Score
105] 4634
3611
Lesson1 |—>| BM25 —>| KoGPT2Post |*| |~ [ ] — 1> [
Curriculum Learning New Training Examples b8
\w’.
]
]
Lesson 2 S ppenised
Add Scored Label
Lesson 3
News Article
Dataset

[T121] KoGPT2Post: B! 8k 2! 7|AF =F 11
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« 27|22 M 2 RAT B[ E SaiA A 72 7ARL CIO|EH|0|A 0l MEE|0RUE 7A 7|AFALO|2] #AIE =25t
0 ARZRIOIA RARRH 7IME FHlsh= 71
- 7|E0 SE2 BY TRIQ| SALE H 1 SHES S5t KoGPT2 0] 2EIe| OM| 2% 231t 0|F BM25E S6tEM M FE R
CHiF EM0]| ChshM RAIES FEIX oz nfefeh 4= QU= 3l
A S ol © L — 1 oY =35
3.7l=28 X S8 20t
- 2= 2212 FA 7|AE HMStte SE0IM ARBXI L oIl BRGHD U= FA 7|AIRE RARE mA TIME ASQE T|E
off .= £510{ FHSt=H| AIEE 4= US.
AAB e
4188742
c 2 RAE FYE 9ot KorSTS HI0[EAIE #:&5104, AL|0{Rh &2t A5 Soff 22 742 2J0|H RAIEE o Sstes &
= Tl 2% 02| Hlo|E o] ZR0l|= SLet YHE AEH, 722 o5 A0 WetM Ext 282| Z0[7F Z2oX|=
£ 4% MMl w2 HO[HE & HIOIHZ &83at/| 2lsiM & K= eh&2 Sl 0T A2 H7HH0[HE Lk Al &2 O
OEZ ArE.
4.2 4% 23
[H1] 2 3£ &5 45 E7-RAH0[E(512,1042) [H2] RAIE 7[8h = A~ 21
L 20| r 3EHA| 7 BIXH ZAF ZH 7|A FAE B
gt ) 2110 3= i 1012l 7|, 12 Sie] | Rk, L9101 2, OlZEI AL AS Fsi 24
TF-IDF + Cosine 58.01 5775 0] L 2oL PO s T S Pl | 5 56l A0S A I 2
0| €I 2018 12421 - SA =X|XiEiol O | ©1017} 22 Lo sttt eixlol wofofi=_ Aol zop | 38066
Doc2Vec + Cosine 3068 2901 &/ 13 11048HIS 7 |25HH} QICE F0l 1R 7 |SRUCH SR
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E0[ AE AZLHIO A ZAS s =S 2lsh .. | 2. S7= Kl NEEE 23l Xt Untx| 7
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7143 I0Riele 7| Bl 3Pl A E Eolct
KoGPT2Post (Ours) 8943 9414 IPIQS 020l NBKIS USE . AH| 2o, | Rank | FPIRARRIE 957 O APIK| A&
2ol Tt 5 719%0| 22 o FokS US | Bz Srlersz| e 0l BHoIIE B4 =
7104 512 AIBKDHEEZ . Aol O[Q0] 2HE | T ormiol MuIA 082 Slaf b ol g | 37187
21 ZBsfcn oitfsirt AP TP E0 Q87 Hasir
IPI0% ORO| ABRIS UES A EOVE | Rank2 XIS 22 9420 IPI0S 0% BAI10
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« CP-VTONO{= ofzl Jlat ZHo| A M| EHAIZE AUS

Person (GT) Parsed Parsed
. 2 N
W Ao (s
]
&
; L1 Loss : L1 Loss:
Barsen head + hair : :
: shape - H
representation p . :
pose keypoints : :
v
Cloth Warped Layered
P %‘u
F'7 ‘h - | 9 [ V
, » GMM — TPS — s ;
Wi
Mask
Warped Result Person (GT)
=  J T . @\
» TOM —_— €y M«
e .'Qf,
L1 Loss
VGG Loss

Adversarial Loss

t= EHEXHO] Chisf] AoiX o2 22ik| 1

[o]]

« 5 #1742 TOME TOM 212+ 0|0, O L 01 0]0|%| 3! Al EHHS 2202 AI8
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e ol2 INE== EXteSHE AUC
KOBERT v 0.524
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low-resource ¢101@1 Korean-English NMTO{| Ct¥FSt decoding strategiesE

oo
0 Mg2 S5 58

« Beam size0f| (2 M & B3} A&, n-gram blocking0f| (2 Ms #15} A&, length penaltyE X0 S I M5 S 015 52|
Aeis TIRlsIiL, AZ 0t LISt decoding strategies/t Ms A0 =20| &S & 4 AR 7|E Korean-English NMT
ALS0 Hls H| X 22 452 EY

NIA 2IZ2}5 3458 CI0[E #E <= AR | [LNIA 2325 58 08 8 2= ARl

H 2{chsta, Machine Translation 8H% 7| A 2H
-e= 0 30| U TS| AIG[O[E] 2E
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40| 5HF o US| Al HIO|EIE ZE310] JHEEt

o
N
10

- (A7 7HR) Jeicetn G
7|7ol @cto] A BHA

< 2{Ch&tn Machine Translation >

1 i{Cist 1 Machine Translation

Model [ko-en v |

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

HIEHE. AE UENS HOEE BT: JYULICH

| Translate

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

Developed by Chanjun Park
Homepage
Blog

- IWSLT*Ol| A 7| AH| 5ol 2&e| 45BIIE flch ALEst= CI0IE Al Test20162t Test20172

283510 EAE 23
* The International Workshop on Spoken Language Translation : AIS &5 £9, ¥ejo| H&MHS
FE g
« (A5 Z1p BLEU* A50A 16.38(Test2016 7|5), 14.03(Test2017 7|&)2 7|& E}
tistel 7| A= 20| Bl3 A4t o2 =2 A74u 2=
= BLEU Bilingual Evaluation Understudy : 7| 819 Z2le} Al2to| 2|1 S8t A2t Lot
Hlwato] HHol| st B 58 2Hste LY

TALEHA|

https://www.aihub.or kr/node/4525
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Stz 20| OF! B2 pipelining SEHE X &5t0{ 718 £|X9| 458 EESHUIRIC

A= TransformerE 7 |EEO 2 6t Korea University(KU) modelS baseline@ 2 5101 0| 7 |EHO 2 CHFSHdecoding strategies
X E5101 H|w M TIRHGIACE

Hello My name s park

]
Decoding Stateges PLISITITEES
*

Beam Size

N-gram Blocking

Length Penalty

Decoder
X6

A
Feed Forward Network Multi-Hea
A

(R A A A S
Encog?g l . --
rt

Multi-Head Attention I Masked Multi-Head Attention L
] A i

Input Embedding with Time Signal Output Embedding with Time Signal
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4.2 M3l

+ Post Processing H8A| H50| 2FaElS stolgt

Beam size Ilwslt 16 Ilwslt 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)  15.19 Beam 2 14.667 0012 1477046
Beam 3 1757 14.99 Beam 3 15711 0013 1353141
Beam 4 17.49 14.83 Beam 4 16.247 0014 1292145
Beam 5 1734 1475 Beam 5 17683 0015 1175.981
Beam 6 16.97 14.49 Beam 6 18565 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 1429 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 14.43
Tri-gram 1762 15.09
4-gram 1765 1524
5-gram 17.74 1522
6-gram 17.75 15.21
7-gram 17.72 15.20
8-gram 17.77 15.20
9-gram 17.77 1520
10-gram 1777 15.20
Penalty Iwslt 16 Ilwslt 17
Average Length Penalty 1794 15.42(+0.08)
Step Wise Lenght Penalty 1779 1495

(Average+Step Wise)Length Penalty  1798(+071) 1522

D Tl

« http://niplab.iptime.org:32296
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4148 4L
- QIZAIAY 7|AHY 7|&2 1M 25 B1o40] ZFHAI 7|8 DTEF KISHAA|ARIS LEFIC} CHEEIQI Sequence to Se-
gl 0|85101 1FE7|9] M52t Subword TokenizationS O

quence ZEIOI L STM-Attention 12|11 Transformer? [Ete] REIS
Al SH=Lof| et 50| o LA F2fK|=A| 2felsh=Ct
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l Institute for the
Karean Classics

"' Web Crawling
Korean Ancient DB

xs | ( Feed Forward Network |

e

- HEAR 222 (THF) W B
B0 EFEE FRMUTD. (One
Fundred paeple of Jeongnaung
Suha County were reduced and
returmaed to the main cape.)

Corpus

Automatic Extract
Korean Ancient Entity FrvE il
Entity Restrict BPE(SVER BPE)

Dictionary [EELEEL TIEES T
y THE- ¢§-Elm‘:m""ﬂ

Ancient

42413 #a}
- MEQIE 22|12 O{EH st=Ltof| w2t Cifst A .:.4% Zl
tity and Vocab Restrict 2SS S5l MEQIE £2
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Model BLEU Token Per Second
Scntcnccpicce-LSTM-Attcntion 24.39 2758
Sentcnccpiccc-Transformcer 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 1512 1174

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

(Our) Share Vocab and Entity Restrict BPE - Transformcr 29.68 1379
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« http://niplab.iptime.org:32242/

|



03 PicTalky Text to Pictogram oJeJe) |

LZI2ME
- O HOHE 7171 OtSE2 Lt 3 ALS|Metol M B2 02 S 7420 Of= Mo MEtE 2™ X|&E
« Augmentative and Alternative Communication(AAC, ERHHA| SIAAE)= HOEOIE o= 0| S0/ AREQI OJAAE EtO

2488492

> i

£0 1@
41

H1

df rir
Hm
|
oz
mo
=
10
4
il
|0
iU
=
fival
R
o
et
0f0
ol
2
|'O
2
n
urt
0z
=2
°
il
o
m
O
e}
10
>
B
ofm
o
=
|—O
<
o
oI

o 1=

= geid 7[E QISX|S MH|AY

N
h
>
0x
It

c LETJU2 CHEXQ! Het TR SAAS SLIo= 1012 012420] Q= AFRSOIA| £20| EICH ZE280 Zk2 ME OfF|=
2 3 7|SHAIZ O[alfsOfet Stz 1012t CHEA| EOt 2et o= W= o|0|E THE 4~ /{20 0|= QIsto] HE IS 9
A& HOHE X =5t 75 H|of| EXRAo = AFEE #ot o2t HE MY fHo 2 e[ ARZEICE

- ZE TS 721 15t OJAMAE H|A|(PECS, Picture Exchange Communication System)of| = %= &-&%|0f 0| 104 X{&H £0fof|
T 2835t ULt 2lAtASE(Communication Board)oi| 124 & 212 0185101 Efelnt SAASst= HE HEIUS Solf B
S 2 = A0| cHEAQ! AZ0|Ct st T2lg Soff 222 L Ty AHIHE #45t= S 0152l 210is3 2t 0IX|s
HE A0l FAIZ = UCE 0|2 22 B2 101 M|AIZ HIRX| ot OFsS2 2101 Osi= SEIF 01 Eatol| AEAI =
=22 =Lk

ot UEHOHR! & OMI~4M[0l| siFSh= ZE Hol 0lSS2| QA 28 FEHOZ M7

0

4. lAEII3'=-I| ...................................................................

4148

« 2 A0 H|etsh= Mu|AE 2E Joj 0F52] 2MASS 51 2101 OfeHE STIAZ = dlof SH0[ QlL et Lig= H24 &
MAH2E SAl0l| 212 Eot0] HEHBIDZ ARSI 01 & AX| Rttt SiAte] o =8 A2HOR OfsHat 4 QUCk St
B AE0L0|0X|7}HEPH TEE 7|0l ¢10{e] QASS RIYHO R TI2XFX| 40t AAR FE510{ A0S S 4 U= LR
s fet 7ksoitt MakA Kehoks MH|AE BE Fol OlsS tHY Q.2 HIAE[X|2H Rl 0{0f 25101 R X|=, S5
£ HE dgo| Sxjo2r £2 MBEH £L QL)

=



ll||||||l :
{eions Pictalky lgo home.
A

8%, [wrdl Langace
““,E:' Irtficel reagecy
Real-time " Text Pictogram Elxperiential
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learning

speech .
8 3 recognition CRIEEEL
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e Grammar Correction: continual
study
1go home.
[321] The architecture of proposed Deep learning-based AAC service
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Platform

L3
Language Pair = : 1 ,
/ (2] \ COVID-19 Machine Translation Platform
* |
: 3

______________ - :ﬁ.g: Model COVID19 MODEL v

I 23
1 — Type the text you want to translate and click "Translation"

1 P y
I Data Flooding related to
|
| COvID-19 I

1
I A
I @_ / 1 Translation

=] —_ 1
e e e e e - BRI INEIAE BT
k"l |TAYUS i Developed by Chanjun Park
Homepage
I\ Blog

Eliminate language barriers

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

4.2 M3 At

- AAAN B =20{M Mot 1 DHIO| A8SE A|ARIQI 15 #197(Q} H| S0 2= 2101401| CHSHO{ BLEU =2+ BLEUT,
BLEU2, BLEU3, BLEUAZIIX| 2= XM =2 d52 EQICE

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) 36.28 65.80 4410 3430 28.00
Chinese-English ' ' ' ' '
(Google)

Chinese-English 29.49 59.70 3530 23.60 16.20
(Oun)

English-French 46.10 71.60 53.70 4230 33.80
(Google)

English-French 4321 68.30 50.20 3830 2950
(Our) 4862 7420 54,60 4250 3360
French-English ' ' ' ' '
(Google)

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

English-Gerrman 35.21 64.00 42.00 3110 2410
(Google)

English-German 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
fgﬁar)n_Enghsh 50.21 7550 56.00 44.30 3590
I(gii);)r%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
(s%(;ﬁ%ﬁ){ngnsh 4289 6820 4850 3650 2800
©Oun . 28.09 56,50 35,20 2530 18.90
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

S.EIE

« http://niplab.iptime.org:32250/
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* CHRIS2E NMTE 57| #fet 71E YYS2 =2 general corporadi| Eifet pretraing 742! & domain-specialized corporad|
CHEH finetuningS 5H= EHAlO 2 TISHE|QCH
« alie 7= cross language speech DerceDtlon T} B2dst OIX|DISHE 0|2 HIEfOZ 7|E0| BHES RishAlalgin QIZto) o
X 2HHollM ZE[EE 2 M2 THISS} 201 Cross Communication Method(CCM) 2 20|Ct AsiZat 7|Zo| g
58 HEUCL

E5a blmetol YE{o2 4 BROLITf 2431 4

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

2.7|1=2 84

+ CCMOi[A= Primary mapping22 215t secondary mapping2| M[2fE 1017| 2[sf mapping 2t S ZZHststX IQ;% i
T2 BiX| PHHOM 7= B

general corpora®} domain specialized corporaZ | BX| LHOJIA AESH 2~ Q) = kol
O LO}7+ 2B FTHA = source language®t target languaged| CHoH B0l oA S stESI, 0|1 E5F IHAE EHIQI| £
olEl B0151 HoISS a5ttt ToilM 22t 440 FEEICH=: T8 2etsto] HiX| 4 Al HIZS 1e{3iC).

« 2 0471= (ross language speech perceptionZ} tESHSIAMES HIEIC 2 7|Z HiAlo|| Cifgh 9|2 71X || £|QICH PR0H= 0]
% 210 242 QA 3! e ©if primary mapping®| A& §10] phoneme=g 8l == QUCE J2{LF 0122 32 EF 210
0f| CHEt mapping0| DAE|0] Q17| H20]| MEL AH0{e| A2 LA} S f initial mappingd| 2/8H MZES mappmgol &k

2 x5 EICE 0]0)| CHel L2|= 0|9l E5t 7| A0 A PFA techniqueZE EH235H= 740| 111 22X(0f CHEH 2|22 7HX|
A E|ACE kA 2 HT0M = 7| 20] LA B[S0 M2 =R E5F 7 A #1321 Cross Communication l\/lethod(CCl\/l)
S N|okstTt

« 2 A= CCM2t PRA(Pretrain-Finetuning-Approach), Brute CCM2 242} H| a0 244 EOQl £t 7 (A 0| £[X{9|
S= U= GUES F=Ch Brute CCMOI|A = corporad| Eifet -2 §10] combined corporag 285101 1SS St&3iTt O] &
ES0] ol 52 Hlwe 22t OH|2t 2X ZM T iRt O 2 visibleSH| WHESO thgh ZutT H| WSt
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Imapping 2" mapping

Abatch ( \
- |ec weightl - | | |
(1) ccm SR @] .. : | R No.t d :
| T Q’--- | Require
o0%S oo I |
Q DC weightl - | I I
| Abatch | |
e 0% BT | | |
2) Brute CCM QO O Ra:cikcazlyi - ‘Q : | ReqNqu'-tred :
"¢ : ® | I
| m | |  Abatch |
. I I
(3) PFA | | O
OO X | o legl
O O OO oc 1 I — I
) : Sentence pairs in GC \____,) \____’}

© : Sentence pairs in DC

4243 77}

- Brute CCM BiH b H|m3iS o CCM2 16.13 BLEU

« AISZ T} 2 A710)| A H|OFSH= CCMO| 71A 22 M52 Hols o
c =7 0jaoR 71Xl tuning0| 210108 E0|Q!

=
score2 O =2 52 WL R2|= 012 Saff thes| GC DCE otd| &%
E5HHAOM optimaldt 852 B 4 QCH= AE ERICE

o 7

£0
0|| ;9_
Rl

- CCM2 PFA(Pretrain—Finetuning—Approach )ofl HISHA = 119 BLEU score?| =2 B&S HO{FQICE 0= PFAZS Tlalist A| DC
Of et 5152 Flsstot 0] SHAE! i 9710 ASHS, catastrophic forgetting 2RI 2421 XJ0f 3412 4 2Ict.

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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