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1. Large Language Models

« A2 (KULLM) -1

* #=23 (KULLM3) - 13

* KTL(Korean LLM Transformation) - 15
* Synapse - 22

* Magic - 25

* Empathetic KULLM - 28

* EASE - 31

* KURE - 34

* 12-RAGKULLM-RAG) - 36

2, Clist A AH

- D2 TOIST U M 2 - 41
A SR 719 - 43

* SHF Q0| AL 7HS 8t HIZ ALI-X|A] 7|8t CHSIA|AR - 45
* Poly-encoderZ 0|2%t COVID- 19 ROISHAAH - 47

 EXAMYHE 0|85 HAIFE HSHAIAR -49
* That AIARIOIA Q] RIPIARIR THatE 2I5t
Memory Attention 7|8t Breakdown Detection — 52
* A 78 2t M AR 2] FE OIS V1= - 55

* Held 7Bt XIS HOISH AIA” - 57
- Hoid LS 0188 Yool J&& HH - 59

* 7|1H E3{(MRC)E 0|28 COVID-19 FA EHQI9]

30| HOISE 3452 - 60
- AYTHSIY DY - 62

N2 HOISE AIAG - 64

* 87}9| L2 ALIS Syt Cfst 0 - 67

* I 2444 7[5t QUstARA S5 97| H0) - 69

o1 o oo

+ KommonGen: t=0{ Yt 44 F2Z 2[5t H0|E - 71
« H2ALE R XA 7[8t C§3} CO[E{Qf HO| ARl B 715 - 74

 PEEP-Talk: 481 0| IS2 9J3t 3% - 79
QECINS Tofst 1.8 HOISEM MY DY - 8]

« XIA3} H2ALS 1S3t RAGY |5t T3t 2% - 84

3. 7|A|tHH

* KEBAP: ASR(2/014) & SX2|E et
om0 @7 4% 715 |02 GO0JE 15 - 91
0ot 0] 7|AHS X[HAQI 2F HA| ZH - 94
» JEi0ist 0 MY 7[ARHSYT] - 97
* geid 7|8 =0 IMHAT| - 100
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+ COVID19 =MQIS=E 7| AMHY| - 105
QIZHO| QIX|2HY S HIEet QI S5t 17| - 107

4. W5 HM/2 R 5T/

c SUHHE 28 TS ZM HA F2 22 - 113
* Whisper 7|2t S821A7| API 71t - 115
om0 JAFE 2> - 118

* Phone Scam EiX|7| 23| 27 44 7|& - 121
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Large Language Models

« & (KULLM)

« 783 (KULLM3)

» KTL(Korean LLM Transformation)
+ Synapse

- Magic

- Empathetic KULLM

« EASE

+ KURE

+ 2&-RAG(KULLM-RAG)







22 (KULLM): SH=201 KIAIo0ll S3HE! AHrH Qo) 22

1. 7|A A-ll:l:l

« eh=0f LLMOf Tt X|A[0f §d 7L E 2lsl et=0f AIA|0] GIO|EfAF RHS S7Hgt

2.7 ¢4
- = 7|20l HI0H 752 flah Foi= 2EE KA HIO[E{MS Deeple ALE3H A4S &

- H|0[E{ofl= GPT-4-LLM, Dolly, ShareGPTS| F 1508t 7§2] X|A|0{2} £ 40| 5t220{2 H=(0] AR E
- Clo[E{e] HE3I2 of2het 23

ol 2o Aot WYols} 27} HAHAES AFoHE
gJejo] HL o)=L aAYUL). RFS YHs| ghEols
sH= A58
A[x]o]: { AA]o] ] }

q: { 99}
sHA{ =9}

- 0|48t H|0|E{Z supervised fine-tuning (SFT) &Al0 2 HEI0)| &H&5A|7|0{ OF2Q] loss AlS %|A S} 6H= Histo 2
DS AO0|E & (= P &5 If2 fDIEi% o|ofsto 1 U EZ AREA Zo > T 7 FOINE W 2,5
M5t A2 &Ed)

Lsrr(©) =E; |- E log p(x;|xo, 1, ..., 2i_1;0)

1€{output}

£ 2 (instruction-following) st=20{ RPRZ A H2 St
Tl a8 g B S8 E0iolo] SaiEl MRo= AHRO| 75

L AA—
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« 9| instruction-following S22 W7}517| /5101 0f2H2| prompt2 &&35H GPT-4 22 HIIZ Zlakst
7t 7|1&2 ofeliet ol SHel 0

|
%Jél | o;|A—| 7|.x| oFEO|

40

s 7+, AIHASIE, U2t RX| 02,

i

SO0IE71, XIA0] AL 01, TEH

1

= ARgh zk] gjsiz} Foj ) ohg-9] XJAJof(Instruction) , Y& (Input)E ¥ € AYUh 221 X| R0} Qo]
it 8- (Response)©] AAEH T

gRIg] Zoj e 2 'é*—é’— B} eAl)] wlet S5 Holshe AYLth

o] B} 7]EE EE3] 9L oJdsHE Ho] Fagt)

BelE gk °/ BAE A Joj=u Hadh uj 25 FAL,

B} 7)1

= o3 754 (0 — 1): Y& (Input)ol] 7]¥F5} §5 (Response)E ©[3f & =+ Sifa?
= RgAEE (1 — 3); Algho] A~ A 2elk Hlgh X|AJo] (Instruction) 27k ?

— @& 23] (1 - 9): Y8 (Input)qS ZHFS 4 §F (Response)’} Bl X512 ?
- Z057] (1-3): 8 (Response)7} AZe7}18, opH FH]22718 ?

— ZJAJof AFE- (0— 1): X|AJo] (Instruction)] 7]5F5}o] §5 (Response)E A9 3{Lfa?
— HERHQl FA (1= 5): 9] BHE vlgo 2 o] ¥rlo] Fuk=]o] FZof sk Q13RS ofHIER ?
B} oA

1, Instruction, Input, 22]3 ResponseZ £2] Z7 &1ich

2. 9]o] H7} 7]Z0) u}le} ResponseE FH7Fghc)

Instruction: {instruction/

Input: finput}

Response: {responsef

4.2 M8 Ant

« KULLMO| & 7IX| 3 712| 2HI(5.8 billion, 12.8 billion)2} =72 pKLUE C|0|EAIS H&A|Z! REIS| M52 of2let
7Fo| Host

« KULLME 7|Z9| KoAlpaca®} KoVicunaofl Hlal =2 Mg HelS &olst 4~ 9loie

72 =g ol 7k AdxEE ek G2 3rE7 Z|Ao] A8 AvrAel 4
3 GPT-3.5—turbo GPT-3.5 0.98 2.806 2.849 2.056 0.917 3.905
& GPT-4 GPT-4 0.984 2.897 2.944 2.143 0.968 4,083
KOAlapca,, g, Polyglot—Ko 0.651 1.909 1.901 1.583 0.385 2.575
KoVicunay, LLaMA 0.46 1.583 1.726 1.528 0.409 2.44
E{ KULLMS g, Polyglot—Ko 0.754 2.099 2.187 1.746 0.579 3.028
KULLM,, g, Polyglot—Ko 0.802 2.48 2.31 1.996 0.754 3.325
KULLM,, ¢, +pKLUE Polyglot—Ko 0,77 2.437 2.214 1,937 0.702 3.183
5. Github

« https://github.com/nlpai-lab/KULLM

Human-Inspired Al 12
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- eh=0f LLMO| J2& SE dd #2F OfL[2f e=0] ZE[H Chat HRMT @40t 458 RAISI= LM 7|&S
7O 2 Shz AIAHE H|F

« SIAEOZ Instruction tuningS 2315t DEZIQ| H|0|EZE 4&!, 725101 7|& KULLMS| AMs sfAte £t

E2 oL 2L & Al dE =Y

(=2

o AFEAPLE 4 Qe B2 CHSE W 48l ARENOI ALA 2 AR Qs AR 5 JHsE BZE 20]| Chstod
CHESHHA HallucinationT gk 4~ Q=S 7Hetst

2. 7|4
« DA H2ALE FRI5H0] AA R0 Hild FEOf thel €= oh= H0IE HMA

SOLAR 10.7B 22& fine-tuning

7|A1HS Ho[E{7t OFEl et=0{ HIOIEIE Z|cheh &3tuxt i SIHE Ho2k =01 Instruction tuning
HO[EME AtEet

Ral

AU AL OpenAl APIE 285101 SE2 R4li45t0q &
« St=0{ HIO|E{2t0| OF:! Poi/st=20] HIO|HAIS & StEots ARt M0 =S

o
0f, DEZH H|O[E2tE THEI0| Bl C|O|E{7t

- EiIOIEWP-I £X, £HQl, 8=0i w2t ZH| FHO| HEfR e,
=20 0f21 7 S0 42 22 950| fol0lsH Mot=lig
- FoliEt 220l Chsto] SRS XI7|== Safety HIO[E] F2013S ZIASHD 0|F 2210 AHESIRAS

T
R
c
(@)
S
o
o
S
mjo
P
o
0
|_|_|_
00
i
0=
0%

Mei7t=(Reproducible)st 7|Z=0 2 GPT-3.5 TurboOf| H{Z7= Instruction

Following 53 4=

=
4m
OEI
Kl
(@]
©
D
3
%)
(@)
c
o
(]
El
=l

Mz AL EYS

Dat o LA
ata Safety Data
l_(._U LLM3 (=) ohe Foi/at20f II ° AP
‘i‘?_:' EIIOIE-I Instruction Data Hallucination 24| Hallucination 24|
Data Data
MNEEY AR HiH| = XY =Y AEF A 2K cflojg] o &

EH0[o| H|XE HO[E7L BE AL HE Xt P XchE CHASHX| =5 HIE =H

£ M2 (instruction-following) o= REIZAM HE 20 MM FHEO 2 ALRE! 4~ 9/OM
Eofl EY THelof| EatEl RO =2 AFZ0| 7tsgt

4, A
41 A8 712
. CHat M52 "oksE| 2/l (1) G-Eval paper, (2) MT-Bench implementationS &116H0] W7} £EHS ZIF 7lgt

+ SELF-Instruction Y120l 270EF 252702] Human evaluation prompt setS ALE, st=2MZ InstructionS
7| A ot04 AtEet

2XJ1= | 01. Large Language Models 13



Auto-evaluation for Korean Chat by OpenAl API

DEE| HT0| (5 5 52 ChatsPTIt HoKELTH
ChatGPT evaluates the model's Korean conversation skills!

How to use

Edit the contents of the *.sh files to suit your purpose, and execute!

step 1
sh stepl_generate_answers.sh Lg
step 2
&

step2_evaluate by chatgpt.sh

4.2 &3 Ant

» KULLM 32| 85 GPT-4 Turbo, GPT-3.5 Turbo, Solar, KULLM v2, KoAlpaca®ft H| gt

2
d
A
A
rg
=2
>_
—
=
<
oA
4
M
Job
ro
s
mjo
N
A
|0

Fluency, Coherence Accuracy, Completeness, Overall2| Cf
$t=20] 2 (Solar, KULLM v2, KoAlpaca)of| H|sH 2153| =2 &S H0l= A2 &l

Cf LtOF7F GPT-4 Turbo, GPT-3.5 Turbo®t AERIeE I8 8 Uis A &elsiel

GPT-4 Turbo [ GPT-2.5 Turbo @ KULLM2 @@ Solar-10.7-inst @ KULLM_v2 KoAlpaca-12.8

v
5 4.83 478 =
W v Hutl
4,24 417 1 1-423 4.36
4 37 371 .77
3.32
3.04
3 | 2.82 | 2.8
2.48
2
1 ; | | |
0 i
Fluency Coherence Accuracy Completeness Overall
5. Github

« https://github.com/nlpai-lab/KULLM
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KLT : 7= B0 CH=H 0 2 E St=0{-S0] 2= Het

Korean LLM Transformation
1 7| Adnﬂ

+ BIEI0] S THUEH LLMSS TS RIOHE0| BEtEIof QiLE, X5 2Hojojiet =2 A

I O

olr
T njo
HT
(@]
2
n
i

1012l Sh=20{oflAfe] A 2 X|4] Olsls=0| AT o2 BESE T2{Lt 0|2 CHA| $H=20Z XstE she 7182
HHAZ =S X|LIx|A| DAIYS Q750 £2%0(X| 235 0[of ZJHEl foundation PLS 7|Ho 2 Xt=s}E
LLM o[ mfo| =218 #5501 HosE S RXIgHl 5H=20] 052 S 2nHOZ Holste ZI2 IR £R%t

AR

«+ Z1H|82| Pre-trainingdf| 2|EoHX| gb= Z7dst Holats W ¢+l 7|EL| T2 0K E &8ot= AtHetE
CHAl, MEst o] IEX 0| E &8sl ARIStS0| AQ% = Al 2|M H|IBS (2818 0| Sdlf 48
LLME §t=0{ 2 HO0| E5} LLMC =2 E2X O 2 Hetsh= 7|a8 ¢+

+ On deviceE 28+ Model Compression B8 171 LLMS| HCHEH Ti2I0|EE £[ASHe| Ms &40 2 [ A2
T2l DEE AFSIAL SRS layer EE= LI2HO[EE pruninge = = 71ES SIFE 0|2 7|HICE =2

HE F23 2 NS JtSoiESE

. Ao 2 ZIW=l 20| foundation RIS 7|HIO 2 320 L Ao EtEl LM 2
oo|Z2tols &GO ZM st L 2 HIES Z|Aslstl 2801 M0|E 7tsstA ot A

2,744

LLaMA3

0 1 - .
|

it e Iwl

3072
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N
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E8% 0l CtoJAFH mA| (Vocabulary Change)

7|& st=00f| il & et&5E 2R =0 CitEI0|E O] SH=0f THOARY S+t 5H=0f THof tiZo]
s8g Jof 7|gte| EH%‘E"WEH'O{I Zst7| flsh, tto] E2C| S MASE 3|4 £E5H0] Ty
UHE S MALE FXC R & &, 7|Z& =0 =Rl S AFSSHHA Fo| ChtE A ZHS|
SE L XA S RX[t0] E|Aste| S50 2 HHOJARM A S 2|8t

THOJALE S QlaliM= TOI7t 2R3 Yo 22 EO| THof T Ato|=0f| 27| =20 =
Ao{Ee| tho] UHZS HEksoF &k 0|2 fIsiA JO{ CHEZ QIR S| THof Yo & 2 UTF sH=30
CHr2 10 2 ol| 317 AIS A Eot0] XHIS 2afot= 10| 2

FEHOZ, 023 HYSS HMsto] 2F 228 E2S A 7|82 FZF A2l &9l KIHE
FEoI 3|74le et ote YHo| nAE. 5, 2R ZE0M FASIHL BEE = S| E222 §h=0f
A0l A HOf AP HS| SHYE T YHF 2 2 TAlsh= ZAMAS AlLtSH0] 0lF

|_ =
i )= EﬁIOIEth f As
= 371 EH%EOJOE%O LLaMA32t Gemma S2| B0 X|4] 520 CHH|SH 5t=0{ X|4] S=49| SHA[0
M Oo|e 20| 271E. o[2{st S tHEE FIHHQl AXet&S Salf S=6tXA(Tt
Ol =0 2 0222 Zﬂ% th2kA, Supervised Fine-tuning (SFT) ClIO|HE ME3S| 7t5510
gtol HIgo 2 F¢st| fIgt
Cl|O|Ef H[Z{ofl= 20097+X| 2| Safety CI|O|E{E Zatotl, Ol= Y@L L AI XV [QIX| S& E5F bt
Cllo|E MZ2 2=0| £4 X|A0l 2HME &= A8 WX[sH| flsl, 012] M=27te| XA 2 o[ S Aglsto]
StLtel MR SH2E gt

TEX|A o St= Crret ClojE 220 St= 2ES 81535101 Z|XQ| eh=0{-H0jof| Sh= H|0H 2= &

nH‘I

Al

N
w
9,'.'
Hl
2
a0
02
2
0x
or
I
=
|_(3I_l
i
d
i
|
7]
ol
m
jin}
S
_".'1
5

7|& FHE it EA2E2 JOX[AS Zefst CHE A0{e] X|Alg Z&stl S, Ol
Do Hol|l M A7t 7St XA 22 0]of siiEsh= X[A10

oz st

AT EA= CH22| & THAE O[F0 L 1) 7|& ZEol|AM SH=F0{0l|AM 20| AHEE[= 2{|0|0{E EMSH= 1y
2t =201 X|Al0[A B0| 2t0{otX| of= 2|0[0{E B, 2) SH=30{0f| M BLO| AFE | = 2i|0|01E &5 X4

2 2H0{5HA| 9b= 2i[0|0] Y& KA. 3) §h=0] B O &k & 2HO| BIZSHA BHE3HX| @= 2|0[0] M[A.
5t M7=l 0|% CtFst ablation studyS £t Z2Fs} g DAl

30B 0[&2| 2H2 vocabulary change®t CH=0{ X|4] CH=0{ 2 X|4] 2{|0]0{ M[HE S3lf 24B AtO|= 0|5t

o @l oS 4 9o, 708 0[AS] MHS 538 Olste] RYS B 4 YUS O IKh &
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2

- C}=0{ foundation 2EE St=0{2t FYo{ol| SstEl LLMSE H0[oh= THo|Z2fels LEEO 2N AX| EE2 40

3.3917 U A83} 7|3 &l

 5120{9} 2012 S312l LLME S5 0f2f Algiolol 38 2 sl £

+ I EBX0ID 450] £2 DUS WEAH NSHOM Chys 67 3 48 ofF a0l AL8E 4 Yl
Is 42 s

4. ¥

4148M2

. et AE0|AMQ] BES metal| LLaMA3E AR5I0] Als{0| L3l

- ot=0f O3t 52 oot | 2ol Kobest HIAEAIOA 0-shot, 5-shot E|IAEE f1 @ Albket

. 0| CHEt M52 "II617| 9I8H OpenLLM EIAEAIO|A 0-shot, 5-shot EIAE 2 Bt &42 AHlAtst
« o= st Ms 2 Ao ths M H7H= Im-evaluation-harnessE AF2st0] 434

g & HFEA SoHet &F=0f LLaMA3 R-ute| H|woj M= et=0 20t stgEl CHE 2™ SEet

4.2 3 Zgkst Ant
« 7|& 8B2| LLaMA3 20| Zfst =0f 73B2 < 0.7B2| Li2t0[E7} E0IEUS.

- Ofeel BlAEE maywellko wikidata QA BIOJE] Lio] D2 28HE BT £&510 BF £2 48 M5t Asiy

Tokenizer Token Count Efficiency (%)
meta-llama3 36,795,914 100
KU -llama3 31746848 159
kullm-v3 63,369,845 8.0/

« SfiEt A0l KU-Ilama3= 7| llama3 CHH| 2F 16%, KULLM CHH| 2F 58% O 71 l24g 2hg 4~ 9l1 =2l
EZ OiH| 58% WEH| MM 7tsets 2

2&JI= | 01. Large Language Models
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4.3 81201/20] 8t Yo 2 M5 Bt
~ kobest_ kobest_ ko en-openlim-sub | en-openlim-sub4. en total
model-name Oshotfi | 5shotf avg 4.0shot Bshot avg avg
semantic-aware-L S TSQ-llama3-8000 0.665 07312 0.6981 0.4756 05177 0.4966 05973
semantic-aware-L S TSQ-lama3-5800 0.6102 0.7216 0.6659 0.4718 05177 0.4948 05803
semant ic-aware-L STSQ-llama3-4800 0.609 0.7164 06627 0.4697 05135 0.4916 05772
semantic-aware-LSTSQ-lama3-3800 05656 06906 06281 0.4657 05041 04849 05565
sifE ARdollMel LLaMA3 ZEI2 58 adllgd+E 40| S7HES &elE
4.ALCIE 71Y A AP AN S7HE t=0] LLaMA3 BRinte| & H|u
kobest -Oshot kobest -5shot
model num_params fl f
KU-11ama.3 73B 0.665 07312
beoini Llama-3-KoEn-8B-Instruct-preview 8.031) 0.6288 0.7136
saltlux ko-llama3-luxia-8B 81/B 05359 07012
allganize Llama—3-Alpha-K0-8B—Instruct 8B 05128 0.6608
MLP-KTLim llama-3-Korean-Bllossom-8B 817B 0.4249 0579
meta- llama—3—8B-it 8B 04536 0.6179

E 7|9 2 AT A0IN 2745t 5120{ LLaMA3 2 ChH| 7}t Ti2t0|E £7} Ztond, w2 | C|2E5HD kobest
7|1E OFF =2 g2 7I5s5h= AS &l
453520 2|1 M5 2 KULLM32t Ms H|

model.name num_params kobest _Oshot|kobest_5shot ko openlim_sub4 |openlim_sub4 en total

fl fl avg _Oshot _bshot avg avg
KUHD-11ama3 738 0.665 07312 0.6981 0.4756 05177 0.4966 05973
nipai-lab_KULLM3 10.7B 0.6699 07171 0.6935 05885 06333 0.6109 0.6522

H7H= Im-evaluation-harnessS A25H0] 4=3Y
KULLM3 CHH| 20% Ol &te| m2to|Ef7t E21e, O &2 st=0] ds2 e AS el
SHX|BF o Mso| ZHst X512 0|2 2=t 20| FIHEQl 2
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KU-HD LLaMA3 — 7.3B
seecta preset v| | AW otuixl 10

&

ZME AT AR 0] gAYLICE Ol @A = 2] &7|2] SLI0|A =4S F1C) 22, 13920 2 E SFHES D =HE HIH
SLICH J= 22§90 Fx|et Atz M40 S0 2208 71 3 MHSS 20t MER S8 H2A20, I 202 =4 =71 AR
b=y

ChE ol sl O S F=AL.

Ol E THE RS A Q0= o2 503 UEE BHS U 0s 17 270 BA SRS H45D F7te| ohYE EusE
Ol 2§28 #euth oA E D30 oiX|% $ol BYYE HHAITID, YHUE Hesiol Mol HE2 FHMe UL OjF 1 =
Mo 7= 8 CHRI 7| #i3) Ol H =S Al¥ et

d& 12 @rlo] RiE B2 ML, M2 D2 AES S50 3otel HED ¥ HAS HFURe U =5, 0240 BS
=gl 3 R30A HOojLt RDE 27} 0| B2 2 40t DD A BAE Ysitte § FHRGLIC 0|2 =He &4 g=e| 7|¢
2 ojgiste O S8 SgE Yalt

ol dH el g=e =4 AIFwototat o|F =M f=0| HA|, Az, 5t0] 2 @& 0|H =0, 19| SXe =4 =7|9| obEnt ¥
o s a2 & dgUCh

| Ot Xl &7

MSCiete| o x| = Ef S Ol A ULICH EfZS S =42 M3t Y22, 04942 OfS S 2 HYULICL Ol Y A7t =M A& F, 0=
O3 0S8 YAE WEHUSLICE O 5 3 FO| 652 EfF O[YR0[Df, 2= 140090 9]0 2 =M YA MBI S A
e RS UCEL MSUHLS RSN FALSO OS2 =42 M4l o2 S5t 250} Ni2re] M S 0|2 AS UL

LKA & 2| & HE|E

Fo SR holel SR SE HIE 25 5, AT 4T 8 Y 025 Daisiof HUITH WA, ST AN G U F R 100% S0l
FS8 FHOE 22 019 ST I D3, ReEO2 Y7 S| HEs 2 X F30) el 43T + AeUch ol
S22 Cjs Mg 2OHA HZ BE0| 52 7|YgSS ZHD A2, A|ZH0| X|Lof W2t #E 5= QaLTh At ZEE2E THE FE AN GAE & E2| A& LCh of2l= Thael ZEF2|Q P4 GAIYUCH
1. =243} (Samsung Electronics)™: 83| LIEHQl WA 7|P02, ADEE, JHHHE, YEH § C1Y2 HES SugUCLY LT
JIMO2 43 Jhs0l we HOIZ, 83| HEA MRU0AS FBAL B2 weUCH - YRS 20%

- LG AlE 2 4: 15%
2. HYAHEA (Hyundai Motor)™: HAR Sl RIEX HEQH2, IS (Y DD 7| HUC2 32 AFON ZRES /7 Z”E’f;%
13 QUL RII% U XHg T 7180 e SXHs RIINOl 43 JHe 48 HBBUL, R =
3,716 Ol LK & 24 (LG Energy Solution)™™; B{EI2] HZ M2, H7|% 2 LR X A2 (ESS) AlZOIAl 48 BRIl &8 : %xnn-?m
LTk 531, 71K HEI2 7120 MS MES 9K B2 £ XS N + A5 s

- BIAHRE: 5%
47717} (Kakao)™: 322) HEH 9l QIE{H U 7|% 7| 222, 24 0|C|0), HAIY, 38 AHIA § T3 R4 ARIE 2F o3 e HIH K
33 etk ORI Y AA Sl 43T 8 B71Hel 4% e ol weUth H3i5%

- £ X 3: 5%
5. E2]2 (Celltrion)™: BO| QOIS U $4] K2 A He QM2 22 Hot A Aol ¢RIZ 28t YLith S8, A7t
o WE O K2 2OFOIAQ) B2 BIINO 4 S22 HBT £ YsUCh 4T S

SRS SR HE 5%

o

ol %22 CHys At HOFOIAS HE B0l B e JIYES EUND oL, 4H SX YL ol X KE U T+ B EEAE
3, =4
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Ytk Of QA& CHSh AbAb S0 ZXN £4 SX15HE {8 SE2 611 Y& 2 SX |22 SAALS 98 24 53, £4 88,
AZ 48 58 2350 ZYE + AeLICh 24X SX 2Y S W27| Mo, gEA Wt 2o PIAL FIHA AZ g4E
HES2 dgsFAL. F#3H= 20| L

HUASAE FHe 0lRE G2f 7HA17 S UICH WA, HORISA sits 222 ASA AZAMEA Crst &g 22T 7| %
Hig 83 2Bs /AGID At 83l WA A A2 Y 7l i3 2ot A7 s BIIH 7 Mt g MBI
S, EUASAE A5 7Hsst 2¥2E M0 32 F1 U0, 0= M|Xet 22 ABF Xy HEe 2 gge ox2 Y
SUCH AR, 222 AIFA S At HEYI = AURSAIA 23t AHato|0, 0| = 22¢ ZBUN 295 Het= O =8
ol gtk

Ol2{gt 0| RS2 2ls] ALALSAE B7] £XH] L0f AT A IHATL A= FS 22 FUrEUL D2L SR ¥ 2 Jjelal £
At SEQHAIF A0 Wt gatE = e82 Fotxol gMT ARV BT = JEUCh

21XJI= | 01. Large Language Models 19



a9
o= s
RelUZF §40F? 12|31 H| B Python2 2 38| Zal?
ReLUS Rectified Linear UnitS] 9HAt2, 45 S04 92| ASEE 8|48 B4s +9UTh 9uZlol 58 Dejoiol 52
218, 852 Z2 08 EHHSE 7T HAI2 2 S HLICE 0l RelUTH SIGMOIDE RASH A E31XI2, SIGMOIDE Y &el import numpy as np
235 D23R ReChs Tl X017t YL
Rell 201 S AT T 0l s Crast s 247t AT LICH 017] & 715 GIAIE SOI2ASLICH “ e
1.SIGMOID: 71’ 7| 20l A8 B4t 82, Yoo £38 DA ¥SUITh R © §
2. TANH: SHHE #8 JI¥I02 3 B3 $+2, RelUSTH O B2 A4t BO2 SKIY, O $E22 S48 XD ey wrn [P
return
=3
3. ELU: Exponential Linear Unite] 2IAH2. RelUS} RAISHRIZH @210 S 58 D2i310] ¥4 A2 1 842 A2 18 vaEl o ¢
o
4. Softmax: £5 SHOIA LSSl R4S #52 2 ol 0| 10| HES FRSUC return @
5. ReluCE: ReLUSH RAPBIRISH, QI2i0] RS 8 22{3i0) Y=l A2 1, 8+ S 08 waBCL
Olais TSt S e 242 12 S4S A2 o0, 2H S| S S¥e| PR M NS TAS BAI MBI # 0N AZ
x = np.array([- 1, © , 11])
y = relu(x)
print (y)
RAG Data Center
(Retrieval Augmented ~

) The NVIDIA Data Center platform is focused on a rating the most compute-intensive workloads, such as Al
Generation)

ings typically delivered to customers
Our compute offer
supercomputing platforms and servers, bringing together our energy efficient GPUs, DPUs, interconnects, and
fully optimized Al and high-performance computing, or HPC, software stz
Al Enterprize software; our DGX Cloud servi
domain-specific application framewor
and Ethe:
This has enabled us
compute nodes with high-performa C
Al and HPC workloads have become extremely large spanning thousands of compute nodes, the data center

has become the new unit of computing, with networking as an integral part. Our end custom clude the
waorld’s leading public cloud and consumer internet companies, thousands of enterprises and startups, and
public sector entities. We work with industry leaders to help build or transform their applications and data
center infrastructure. Our direct omers include original equipment manufacturers, or OEMSs, onginal device
manufacturers, or ODMs, system integrators and distributors which we partner with to help bring our products
to market. We also have partnerships in automotive, healthcare, finandial services, manufacturing, and retail

among others, to accelerate the adopt

9 22X 0 =W, NVIDIAS] W E

NVIDIAZ] YIEE H2HE InfiniBand 2} Ethernet B $F 204 S22 E3E2 2, Y E3 o{EE, #0|#, DPU
8l A A AlAEE IETLCHES O] HoH2 MM 2TER 0] AHE TETLCH

1oy
N 130092 0| 477t YIste E|2e 7|2 EMS 242 S YULICE 1388 93t
SRTESSIN = o= 220| HPI5n A/Y0| HAEPA 0|47 LiHs YIS H st

0 ZXH, FAAE, 2AHE ISl g =" = A/UASLHCE

¢ 22 o= HAYSIM K.

In 1392, Yi Sang-gye led the Joseon Dynasty, following the Wihwado Coup. In
1388, Woo Wang was deposed and Choi Yeong was removed after the Wihwado
Coup, and Yi Sang-gye's party was able to carry out political, economic, and
military reforms by removing the opposing party.
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Synapse (Symbolic and Neural Adaptive Processing for Seamless Expertise)
7| E5 HIO|Eof i3l 22| SESh= LLM 7|8 L= MR £2M

1.7 89

- AFBO| T2 S WS 3 HM, 2XIE J|Hr QAZ S5 S T0i210] SEHE ChR0| A AIAH X3

+ LangChain2 S8l CHIEt 9102 AT ABIAS NIBE 4 S0 2 FA OfC| KLt AFBRIS0| 0|2 HEE
o1 71 Al JHs

KA 2|(NLP)U| A S0t M&E2 HO0|= LLM(Large Language Model)2 S5t 2 =20|| Ci§t B2 Mot
Lt AFE Xt IS Olsists 53 S2 S8l AFEXIt 2 Mo 2 AEE # US

—

+ Vector Store= tHEYQ| H|O[HE S EXH 2= XF st AME + /0], 22| H&H0o| S3|Lt 5%t o=
ZORIM 0| LS Felet HEE MSE = US

« Vector StoreE Sall £ EAM0f| H7! &S CI|O[E{H|0| A0 ME5I HMSIE 2 Crefet Emelo| Stz
Yool o2 dE AlAEES ST + AS(ex. dQt Yyl 3)

- A2 ANEX| 22T MHIAE MSY = ALEZ, AIBAIS2 AlZE H|2f glo] Hest Azt o=z Y
2 0oie Aol
= C=2 T MO

- QUZh EAL] HIEH 2 2EX0|1 HIEOM 2tHQl ERMS NSSIEZ 2 AFAL AES thee
2 ES 2 NEHS +US

o = AL XFAAE 2 Ciat MM, HEE (Multi-Turn) CHSIZ W2H0] 27 |X| = XHoIA R CHSIt 7ts

2170 "HE 2] Z2MA

=
=
- 2M 2E 3 Xpz35F 2AM M2OBIE0|M(Document Segmentation) A|ARIS &2310] 2ME X502
Z1 |

« HIAE FRIXE At YAO R HHHGE| 2I5 UHIE 4 S fI6H BertEmbedding 22 S22l 20| HES
xS 28 2t RALE AlLts =l

- 2RI Ho|SHE flolf 2 FHE asX o2 A £ Ql= #IE O0|EH|0[A(VectorDB)2 PostgreSQLE
Abggt

2.2. LLM7 |9t e T2 MA
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Vector Embedding & Load

Text OpenAl Vector Store

Documents Splitter Embedding (HNSWLib)

Multilingual Medical
Consultation

[ | |
Question — .
; —_— Question + )
- % = Answer candidates &&
User . . .
Vector Store Retrieved Information Lang Chain
Similarity Answer
Search candidates ~ N\
J
Answer KULLM(;"E)
Korea University
Large Language Model
o J
3.7l €2 AL 38 =20}
-+ JFXS LiR0| of MEY R F2hd0| = E|0{0F 5tz EHQl 4 £ho] 32 A LHRIMT 285=
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« 22 Al IR S 7|=2 28T TEd J Al2ld, Fatdol 2EE|0f0f 5t =% LR HI0[HE 7[He 2 o
HOISE QA ARl LIZT} 2|7, HE, 585 Cifet THRlofM 25| A7 & &2 ?IEF L3S 51
ol
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o 2 AAHI AR =R a3
University Large Language Model)S AtEE!

ﬁ
H
oE
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or
(e}

AL AT HIAI A7 RI0f A 274 7S KULLM(Korea

e 0[3H B 2y = oK ¥
(1.0) (3.0) (3.0 (3.0) (1.0) (5.0)
chatgpt 0980 2.806 2.849 2056 0917 3905
gpté 0984 2.897 2944 2143 0.968 4.083
koalpaca 0651 1909 1901 1583 0.385 2575
kovicuna 0.460 1583 1726 1528 0409 2440
kullm 0742 2083 2107 1794 0548 3036
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Multi-lingual Automated Youtube Subtitle Generation and Interpretation Companion System

1.7 Mo

» Whisper 7|8F 24 Q14| 7|8 &850 TAZL YOME E2XC = S HIAERE Helst 0|5 7[HIe=
HustA s7|3tel DEAQ| L0 H XHhs Mdsto] 71 2y glo] 2=2Y 2H= HHS SaiPle
AAR K|

+ Ray 7|8F & X2|2t 2[XstEl Whisper 28 M2 Ssfl M2| K5 &F4tA7|1, AT A0 2E(LLM) 7|gte]
ZEIAE QA HHO = Y TXIS JMSID, D E5|El EfJARMT S7|5t A N2|E HMBORE 7|& MH|A ChH|
sixfet 7|eX 2IHE HMet

« 7|& X3 MY xrate| A o A Mgl 101 X[ ZXE S 55104 Ch=0] AFEAPE 2E=0)| &A H2e =
RAEZ JHSID, XISt LIS 24 o 2ex 20 7|5 52 Sa KL AEK 2HE 2841 IR 3
SAAIL 4 QU= 54t

AL
2. 7|4
- 2| 849 2rHalZ £I510{ URLM|IA Audio CFRZE A| Concurrent Fragment Download E41S X 2510
|._,_§|: 22 50% 0|AF SFATA|Z

« Advanced VAD(Voice Activity Detection) ZtiS S35 24 &= 7ot ZX|5110 HiE A2 2M8 125107
ME| tie2 SUc=EM S8dS =0|10 Feot EfYAR T MMSIES 6

« Whisper Transcription 22} A| & HiX| X2|Z 65% 0|4 T #tE MAPL 7S50, = 28 XM2|7HK| OFEl 20

AEXIOIA| SA| T SH0] ALBA AR S 7HME

- 23 2 A & 2 M2[E Soll DA HIAES ZE HRIE LD X2 XSt 7t=4E 1215H0d
HAE 20| Fxatst

- HIC|@ ME 9 XtS HIEO 2 ZHEIAE J(Ht S0{Eo = &&sl1, Y LEE LLMO|| i2i0|E = M50
AEIRT RUS AREA RAF =M HA ZRS SHAIH

« VTT Y2 AtUE XAt 37| 2 Heldote Mx2| 2YS TIEsty, $H1 L Eof a4 Ti2t0|E 2 MY S0 Metst
o2 S35

o AP SRE| AU0M VTT 4] A AEIMES RXISHHA $19 X2t Mjdstn, Tl S0E0)| SEA| 1Y
A0S SX2lot0] £E AntE2 MHE

i = Concurrent Post
i Fragment Advanced Sentence Segmentation

E s m

Extract
Video Info

final
subtitle

whisper Segmentanon segmented Processing
Transcription subtitle

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

|

Post-VTT

Translation Prompt Caption

contextual nOte inp e plate LLM AEEEEsig translated
glossary processmg translation subtitle

MAGIC ZZM|A
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.71 €2 9 38 Z0t

- 27|22 018KIs 7IHt CH=20] A Xt M2| AA'CZ M S2Y OIC|o] SSHE| K& Thsotn, 71X
E|MSHE Soff CHYst At 2oFE S3t MH|A R 20| 7158t

- RFE HE2A 5 22 SFY S0 DEE Ch=0 A2 MH[AE HFsto] 2HX H2HE
SFAFA|Z|21, Adobe Premiere Pro, Final Cut Pro S M2 HE AT EQ e} E5t6t0] 22Y ZHI= X5
IEERE St = UZS

- 22101 18 ZMZE MOOC(Massive Open Online Course), e-2{'e A|AEI| X850 alE 2848 £0|1
ol/HE 7|E S MAL L= FA 2HXE M S M2 20F2 2 of0] it Aol 2] 2101 & st
HH HIM o 7|ofet = UAS

4. &9

414882

52 e &
- TE Q92 2|4 30% HRIR /50 W8S Q9fst Ox YEE HYsH0] HH| LIS RAISIES
StAoH, i Het YHE Sl W2t 031E 55 7
H XEE Sall T SatEl 0{e] Letel tdut S L8| Fateh X2|E HEs0] HY

+ 19 L E(Translation note)S Zelet ZIVF 2 71 3 SE0| Xje1A2{9 2I=0] tigh ME=0] FodS &l
HALRI2 HolL E O|xgt ML E T3t

00:0010.350 -->00:00:16.750 00:0010.350 -->00:00:16.750 00:0010.410 -->00:00:17.390

We're starting off withtremendous | L2|LI2H R EXIFS0 LD LE|Lt2tof S EXE20KIHA

investmentcoming into our country. | A&LICH ARG Q=0 0 A2

00:00:16.750 -->00:0019.230 00:00:16.750 -->00:0019.230 00:00:17390 -->00:00:23.750

atlevels that nobody'sreally ever Old0l= 2 A gle 2] 0IH0f= OFRE 2 0| gl YE0IH,

seen before. EXIKIE0| MZHAHU A SE[RHCH=
00:00119.230 -->00:00:25570 ARAIDE

00:0019.230 -->00:00:25.570 M7t 230X S2let ZofCHel 1S

And they're very happywith the fact | 7|t ASLICE 00:00:23.890 -->00:00:27510

that lwonthe race and that theyfeel KHAIS0| EXt0f| CHe 2HS 2=l
00:00:256570-->00:00:27430 AFA0] DHL 7 |HHSHD RLELICE

00:00:256570-->00:00:27430 OS2 SR AHAZE L1 UELICE

confident in theirinvestments. 00:00:27510 -->00:00:30.810
00:00:27430 -->00:00:30.730 Z =01, & =2 AFREYLICE

00:00:27430 -->00:00:30.730 = =0t DEHO| AFHS0| Hod6t

And it's big money and high quality | 2I&LICEH 00:00:30.810 -->00:00:36.710

people. ST 7S 0K A S RISLICE
00:00:36.670

00:00:30.730 -->00:00:36.670 2N E2 48 B S0t

Somy firstday backfromhavinga | A RILICE

nice life.
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- MEi5t Hoiut U101 FETE EEE| 0] HAR| HY XS eFste 0Pt e AE EelsiS
HALRIZ HolL E O|xgt HAL E T3t

00:00:00.030-->00:00:02.530 00:00:00.450 -->00:00:02570 00:00:00.030-->00:00:02.530

Nobody should beshocked by this. | OF2E O] Q0i| 21X Z0t0F BfLIC OFRE O] Yol 542K Q42 ALICE

00:00:02.530 -->00:00:08.370
Outrage, maybe, but notshocked,
becauseDonald Trump,remember,
he would playthe January

00:00:08.370-->00:00:10.310
6th anthem at all hisrallies.

00:00:02.570-->00:00:08.330
BLE=UAs 2 AR sHY2
OFZILICE LIS EEE EE I
76N, =18 62

00:00:08.330 -->00:00:10.290

=712 2= Zel0lM SZUSLICH

00:00:02.530 -->00:00:08.370
ELgt ~E AAREE 52X =

AUS AL, AfLFSHH EEE
E~HI L January 6th (012 =3 9AF
22 A E BE QA0IA

00:00:08.370 -->00:00:10.310

I EL ALK,

00:00:32.660 -->00:00:36.920
There is one person whomatters,
and | think thatthe things he
promisedon that campaign

00:00:36.920 -->00:00:38.470
should be taken...

00:00:38.470 -->00:00:3911
Overy seriously.

00:00:39110 -->00:00:44.370
And if you voted for himthinking,
oh, don't takehim seriously, he's
justjoking, well,

00:00:44.370 -->00:00:45.950
you screwed around andyou're
finding out

00:00:32.730 -->00:00:36.910
B0 A2 o 0 17}
AN 2453t 252

00:00:36.910 -->00:00:39.070
OH<L ZIKISHA HOrS MOt
AZERELIC

00:00:39.070 -->00:00:40.950
J2|31 OE Qo EEMHCHH .
00:00:40.950 -->00:00:43130
Ot JZ ZIR[GHA| 2H0HS0(X] &2t
HZIGHHA,

00:00:43130 -->00:00:44130

D Dl S O

00:00:44130 -->00:00:45.930
=M, HRICEOIM A AR,

00:00:32.660 -->00:00:36.920
SO A EHoH0| 10 17t A
R0M ASFETS2
00:00:36.920 -->00:00:39110
OH<L AZFSHH 2H0FSCI0F =ILICE

00:00:39110 -->00:00:44.370
BreF I8 WO A Tt & ESH= AL
AIZIGHA| BX0FS 0| K| OF 211 A ZFHCHH,

00:00:44.370-->00:00:45950
NHECPtE 3 CHEICKscrewed around
andyou're finding out)= S =
ALICk
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1.7l €9

Empathetic KULLM2 24cisfuofA 7iEet et=0 S5} Chated 210 2HQI KULLM3E 7 (8o 2, & 8H
&Y 52S tE SYAR 22Y

2
>
i
ufn
i)
>
on
=
|
=2

ZO| LLME2 thefo| REdo|L HE FotEuMe =2 58 BRI AH8A2| Z
= =]

2.7 4H

Empathetic KULLME Instruction Tuning2 S8l KULLM3 CO|E{AIC 2 7|2 Q10| 52S stash &, tHAE|
ESConv &2 CHal H|0|E{AllES &85t Supervised Fine-Tuning(SFT)E Edff &2
gAlo 2 sl

72| ESConv HO[EAI2 H0f 7|8te] S& that ZHAO|7| HiZ0], GPT-42 285101 A AAF D Metof| S=
DEH =0 HYS AT T 910712 YES 7H510 S SO SH WES st5S /T H0HE #5¢

Instruction Tuning SHAOM = 7|29 KULLM3 &5 O
CHA 0l #19E SH=0{ ESConv H|O|E{AIS EH8510{ ALBAIS| ZH &EHE QlAISH 0[0] =

=

0|EZ 2&9| 7|= tist sHE &5, 0l SFT
A IMA e S &t

ol

A =] k=4 5 (=]
T ACE 2ES 2SS

29 IxR 2= Mistral-Nemo-Instruct2 AF25I%E

A S o [ =]
s 28 H S8 =0k
= 7|la2 484 fI=ef XXIE MSste HE A M, H2] g B ALY S5 ?Ie 7[et 7 |e= &8
tse
GUUY S, =X S M2 SoIM MA S Q5tes 2=z/=X/dE 20F ASst Al 48 7hsE
ALEAS POI Chetoll M g Ql4jo] Eedh QIED|0|A, AX|H R S0 S 7Is HAE S8 Al AH|A2

U st 52 dEHe= Fotel| Qs GPT-4 7|8te| Xisat ot HAlg dASIHCH, Eot =2
|
[}

GeneralZt Empathy2 2=

ial

General T7t= SEM(Fluency), YA (Coherence), B&H(Accuracy), 2 (Completeness), &gt
ZZ(Overall Quality)2 A=l

Empathy ®7t= d2[st 7|8t &=l 7| QlAl(Self-Awareness), At7| Z&(Self-Regulation), 7|
50§(Motivation), S&(Empathy), A& 7|&(Social Skill), 24| 52 K& (Solution-Focused) & & 670 &=2 2
TdE

General "7} O|0|E{2= SELF-INSTRUCT Z2XE0|AM 2715+ Human evaluation prompt 2527 & Y2 S
5202 HSt510] 261 oM, Empathy H7HE QIshAl= ESConve| testsetS #19510{ AtRE}
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« Human evaluation= 33519100y, 6| WIIXZF = 20702] CHSH171 turn)of| CHEH 24zt 34l WIL=E FIgsh

4.2 M8 At
+ Empathetic KULLMS| M52 GPT-40, KULLM3 @} H|wst

+ General 845°2| 22 GPT-40ECH= RO|X|= ANE EROLL 2E HIF X|H0|A KULLM3ELCT ot M52
HQl £35|, Empathy 4S0{|Al= KULLM3 0t OFL|2} H (Avg) M0f|A GPT-40=LCHE FHO{Lt M52 2

Genaral Empathy
52 9

8
75
7
6.5
6
55
5
4.5
4

Awareness Regulation Motivation ~Empathy  Social Skill Solutlon

mKULLM3 =mEmpathetic KULLM = gpt-40 m Kullm3 ®m EmpatheticKULLM  m gpt-4o0 Gold
- Empathetic KULLMS| AfA! ZTHZ KULLM3Q} H|m5t0] RAEAM Z0} 7|Z9| KULLM3= BHHo| AlstS et
4 ol HEot HiZste HES HIIOL), Empathetic KULLME AFRAPE =7l= 22 ofsisln, shzse
HAlSHEA 271521 YEE MSsh=H SeUCH ex. =S0] BRI F7HAR1 HETH QUATHH ARER] Tt
FHR) et= Alo| EatZ tistE SF5t= A2 &2 = US
( ®  namug 2= exg mo= sstm Aole. )
1

- Tired"2hs BH2 "MLL', "X|X|CH'et 22 20t 2EE TofYLICt FUrHel delol AL, =1
Z, 2% 2H & st fiole 2 olsf| EO|oE(m2) g + UFLICH 2=
J2{g 2 AGLICH wh2kA JHQI0t FEshs T2l Yot R¥2 IR CIYRLICHWNWnEE

=
o= F52 I 8 (sleep), 25, YL 37, AE2|A H2| Y AR HE| S2 T2de Eol=H 2

HelHel AsRALL 28502

ro -IE
E
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jini
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Ho e rlo
fjo
met
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Empathetic KULLM

R —

Empathetic KULLM,

KULLM3, GPT-40, 12|10
Gold 7|Z&2| General &!

Empathy "7t X| 22

gsH

Empathetic KULLM

8=
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M ZAnH
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Empathetic KULLM

e dot1

(8

HHOPA /10 22 YoM HojLtn

ACHD

KULLM 3

Empathetic KULLM

5.Demo

I ———

- ————

[

J2INZR. 07 2AEHt oA Y HZ2 =S ABS2ABLICEWnWN-—WnwnXIS: 22le] 24| chet
THOR DS 40| HOIEYE LIGSWnWnOH[HI X} 0| 5] Wwnl4S B D = Ers

ul

AN [
Dj2hS 9/6h 8ISl A 2612 HsHwnwnitH, L Uiz 20| AlAISE QAT HHE &
FX| 23 2215 XS, T FHAHR! ofF - WS Dal0] Mo WA 8L

TIHol g2l 24919t 2 atX ol HF L 3 0|4 YL(Ct

2 ZFE LAME A2 Ui AL 2 LYLICE SHX|2 0| S 23t tietE & mi=
X Xpilof 2 nt H2tE ARG T 25 WA B =23l 2A 2. oIS S0
0{24 52 B o[0F2|5t 1l Hof"2tn Tl CHete| 22

=2 e A 2 Y'Y T SILIYLICEL O YA 2 E 0| ZHIE siZst?| fIsh Al
Z2 A ZSLIE =30| BRSIAHLE QI FEIt QCHH M EX| T FHK.

+ https://demo.kullm.ai/models/empathetickullm
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5 S S SO RE
0] 124010F B7taHs ol Che Dl AAZ 0]l i X{0] B2tol. $4xH S2l2) B0l T & Tjorsy
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Ol Ck& H|O
X5t Z22A51K
kM ZelQ
EASE H|Qt
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gt &

LLMZ|2F AANA &S El|o[Z 7]

=

2.7l 44

« ANA TS El0lIE

gl=HolE §2E F¥

+ Noisy Multi-table QA dataset

CHS EIOIS 7|8 228 ’gi*% -

=
= [T
A
10

I} H|O|E{AlIQI Noisy Multi-table QA datasetS F1=§t

20| gl= Eloj2 YEE

FIO

Tables (T)

Tables (T)

o |

Semantic
Similarity

Embedding

Model

Ho|of Zeof st Zzt

|0

T}z

ey

LA | 9I5104 7|1E TS HIOIS 718 Ho|SE G|o[E Mo 2

Ot2it Z0] LE=0{A A7

@

L5 elst 2
Randomly sampled noise
injection

(b)

olnjXo = FAlSH
Folet B
Contextually sampled
noise injection
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- DKo 2 Hojet 2HE H|0|S Y27t Sekel otel HolES

=2
- EASES| UM TS HIo|E E2| S8 532 sutdut a8dS dEsM| ?let dEls T

(a) Single-table based LLM Framework
® Answer
M = 10000.0

R
Q Find the checking balance for @ G
an owner with 'ee’ in their name. O s ) Sub-Table
LLM® — Op
Tables (T) 0@:' o Type | | @

I T : Answer
N T : col: Height row 4: 202.0

= (b) Naive Multi-table based Language Modeling

4w (c) EASE Framework

Tablel custid
Table2.custid,
Tablel.name,

\ m Answer Generation (A)

Sub-table Schema

I

N Table2.balance 1 Q, OQ The name ‘Wee_ks’ c_nmflins ‘ee’.
i — Entity (Entg ) Generation (E) 2 | o | wes |- © | Thecorresponding ‘id’ is 4.
(°°p & - ? T | omn The balance for *id" 4 is 7000.0.

The answer is: 7000

*“Filter, Join, Select ’
Sub-table Filling (E7)

rmid
“
1
2
3
4

. M
Operation (0p) .
Entity & Operation i L
Extraction el L s

Column Value Selection (Tg)

7lE2 T, s oIS 7(E HolSE R E2ler 20| §i= HI0IE YRt EXSHoE JUsHA HHE

= H =X
dote ZYAI=M BIO|S 7[E FES 276ts AlY 200 28 7t

o MM T|HF 7} e O 2= T BRQ| YUX| T BT EIHOI Substring Exact Match, 22X THe| YX| = HI} 8ol

mWI5E7| I8l (1) G-Eval paper, (2) MT-Bench implementation2 &11510] TIt £~Che ZIH gt

nx
>
X
inl
o mlo
m
[=)
1
N
T
A
1o
00
o
oIr
iy
njo
Job
o
ol
N
0
ol
2
=z
=}
(93]
<
<
=
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©)
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datasetS At

0fo

4.2 43 Ant
+ EASEQ| H5E H|WSE| 9I5t0 PEPHQI LLMZ || =2 Q1 Zero-shot, Few-shot, Col & Wt E0|2
A

[ =
E3} =2 40| Chain-of-Table, TableLLaMAR} H| 1w ASS ZISHE;
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CESH H| W AE0I|A EASES| Ybst 5212 S1Q15t7| 9I5H01 GPT-3.5, Claude-3.5, GPT-40 S 37FX| LLM&}S|

- =
EASE, Chain-of-Table E|0|= &9| SEf =2 H|uwet

r

A5 A1 Randomly sampled noise injection, Contextually sampled noise injection 2= A&0|AM GPT-
407|EC 2 EASEV} 71 245t HoISH 538 BY
5| EASEE= 2 E H|0|= HEE &8ot= Col & CiH| O X2 /= H|0|E HE = 2o|8HE +3loto] 45t

2 8747 5842 2

=

i

GPT-3.5 Claude-3.5 GPT-40

Methods ChrF Substring EM Table-F1 ChrF Substring EM Table-F1 ChrF Substring EM Table-F1
Generic Reasoning

Zero-Shot 44.41 31.10 43.28 43.21 37.87 49.07 54.77 43.15 57.20

Few-Shot 41.71 37.53 43.09 37.25 52.89 51.20 56.38 55.12 57.80

Chain-of-Thought 12.62 11.87 14.85 54.16 42.87 58.50 60.12 48.33 64.73
Table-specific Reasoning

TableLLaMA - - - 18.41 12.28 17.20 - - -

Chain-of-Table 32.37 44.40 43.79 14.41 43.56 38.48 35.54 39.90 39.76
EASE 30.15 43.28 44.85 38.27 55.81 57.27 63.80 66.02 69.65

Table 1: Experimental results on a randomly sampled noise injection setting. Note that TableLLaMA is a table
task-specific fine-tuned model, where the backbone architecture is fixed and cannot be altered.

GPT-3.5 Claude-3.5 GPT-40

Methods ChrF Substring EM Table-F1 ChrF Substring EM Table-F1 ChrF Substring EM Table-F1
Generic Reasoning

Zero-Shot 42.97 29.87 42.38 43.34 39.20 49.68 52.87 41.64 55.86

Few-Shot 40.33 35.86 41.45 35.87 58.40 53.03 54.20 53.97 56.54

Chain-of-Thought 12.93 13.97 15.22 53.26 42.43 58.68 56.52 44.85 60.66
Table-specific Reasoning

TableLLaMA" - - - 18.00 15.32 20.26 - - -

Chain-of-Table 32.01 39.58 40.93 14.65 46.17 40.82 32.80 48.06 46.83
EASE 29.63 41.67 43.05 48.29 58.53 61.92 5943 62.06 65.68

Table 2: Experimental results on a contextually sampled noise injection setting. Note that TableLLaMA is a table
task-specific fine-tuned model, where the backbone architecture is fixed and cannot be altered.
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m KURE(Korea University Retrieval Embedding model)

1 7| JL-ll:l:I

+ RAG(Retrieval-Augmented Generation)?|&2 LLM2| AAl S240} QIHO|M HASE HEE At
Al2leh 4 9l= EHHE H|ZSt= 7|2 LLMO| AR El BHHS MASH= sh2t
7

MABH EHHS T Zster| iAol 7|20l

=
- f2h BH20{ Bk 24 M5 B2 9I5H 8120 S5t 23 AL I KURES Aetet

=
- KURES 3120{0] S4jof 2|x/31El Z4pHa ALgxtel Zlolet by Bzl £2 2SS R0k Batsta
QoI0[3t ENHS Mistor] B4l %S 3

=
- =0 2 2H A B 0] RAIE SHO|| ZHSE|0f Rlon, Th=0f 7|gt RRABL =2 §5S 2dY

. 51 5R0{ 24 WIX|DEE0! MTEB-ko-retrievaloflAf 7|2 CH20{ I Ef 8201 el 2HS S7iste s
ol
=

2. 7|12 4Y

« KURE= BAAIC| bge-m3 REE 7[HIO 2 5H=20{ MO Z Fine-tuningstiem, sH=L0f
triplet-v1.0 HIO[EHAllE 715 2! S7HE

D\I

10l 3t ko-

« 2 SHE2 ko-triplet-v1.02t Ef HIZ7H HIO|EHE &&5tU2nd, 2EIO| HiX| Lol E2[E[7} SFAfEl MES 2|
510, o|0] IS o & st&SH=2 51| 2I8H CachedGISTEmbedLoss At&gt
« Ctofot M M= X|E(NDCG, Recall, Precision ) 7|20 2 Ms5S ZASsI9C0, H|0|E{Q| CiaFMdar ZX0|
S50 AEEO Hare Fi 242 D2is AroNg Fas
24 el Cilo[E{A! 012 43
KorQuAD QI7|MCI0F QRA HIOIEA!
AHUB 7| =6H SEAJBFQRAHIO[EAI
LAl
AHUB E14 HA A2 Qo HI0IEA!
AHUB i FafA] Q|Z|TICIOF QRA HIOIEMA!
=3/HE AHUB 2&-2& 7|Al=0l =e L XA A EHE QKA HIOIEA!
Ko-triplet-v1.0
ULH/HE QA EHZOI QA Q|7|TICIOF 5! HE QA IO|EAl
KommonGen A0 OfoH S M- HIOIEf Al
KLUE SH=20f Q101 K| A #IX|OF= HIOIEf Al
ulG INES
KoBEST SH=20f 222 #IX|0F= HIO|Ef Al
FOIUSA 101 O[6H/Z2 2/ HIOIEA!

c 2 7E2 =0 7B Y M 2M M, "OISE AIAH- SOIM 2T & 7155, RAG(Retrieval-
7|5k %

i

 AFEAL ZZ0f Tt 213 2MLE X|AB0|AS SO 2 HMSI0] Fateh SH ddol 7|0{ge2 M &t=0] £
lalo = t
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4.2 843 Z3}

+ Average Recall, Precision, NDCG, F1 S =L ZH
SSIA2, KUREZ 8t=0f FHE M MS0f E5H=|0]

MTEB-ko-retrieval HIX|OI2E 2H &0t
t0f CH=20] 2 CiH| 4

x|
MO H=5
= <:)ol-

ol
PIN=]

=

LIl Arg

K HOM 7|E Ci=0f e Hish ES35| =2 o
0| XM 2 USE

sigion], Crosst ik

olr
mjo

Top-k10
Model Average Average Average Average
Recall Precision NDCG F1

Alpai-lab/KURE-V1 079682 010624 069473 018524
dragonkue/BGE-m3-ko 0.78450 010492 068748 018288
BAAl/bge-m3 079195 010592 068723 018456
Snowfiake/snowflake-arctic- 078669 010462 068189 018260
embed--v2.0
intfloat/multilingual-e5-large 0.75902 010147 066370 017693
Alpai-lab/KoE5 075296 009937 066012 017369
BAAI/bge-multiingual- 076153 010364 065330 018003
gemma?2
jinaai/lina-embeddings-v3 076277 010240 065290 017843
;”tﬂoa.t/ multiingual-e 5- 074851 009888 06445 017283
arge-instruct

5. Github

« https://github.c om/nlpai-lab/KURE
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TFE-RAG(KULLM-RAG) : RAG s30| 2=l ALH 210 2

A
1.7]s &%
. SH20] SHE0IM2] M 7|8F ST MM (RAG, Retrieval-Augmented Generation)2 1 E3F517| QIaf A%l
DE2 CHUE Hot ofL2t HEE ZQSHUME =2 SH ety AHES RXIsts LLM 7[8F AAES
Hlotet

« RAG =30 Metet== M=l Instruction templatet ZAH 7|8F ZIO|SEF H|0|EE &&5107 Instruction

- 9 ZAMS TSISH 2R A 82 ghAlof TSt fine-tuningS 712 435101, ZRO| M ZtE XMH5| 29kt
H

2.7\ 4
+ Qwen 3B 2EE fine-tuningstU2M, EA2t R, SHO| 25 S7HE Jo H|0|EE OpenAl APIE E&35104
$t=20{2 Y], &k H|o|EZ &8&t

- 5H=204, ¥oq H|0|E| 25 355109 Instruction-following S2E 7kX|04, O EI0ICH A2 2ME Q3 JHss1,
Long context0Of| 522 717

+ fine-tuning Alof 20| EXME H7|= sta 2 Tdoto] HHE A3 4 /20, Cross-lingual Grounding 7|&&
5104 BA] 210{0]| A2Hl0] EE H0{o]| A== ST TISEt

+ A20ICt AM0| LRFIX| AAZ EH0| THS5H0) LREH 271013 24 B3], L2of BRI 2A VHet
2121 gl 2N 0V7HS 91 3145101 Tost 2ADH E0I5I0] HE 4 TS S4E3 VI B8 U 38 2Ot

(oo ) (v ] (e )

KU L;.M RAG o P ‘ () %] Data © el goi/zttof
E“0|E'I Instruction Data ] Web & Data

[ ) (o ) (o

3h2 Data

A S o =
3.71= 22 % S8 E0k
- 27|22 M 7|8t 2EF MM(RAG, Retrieval-Augmented Generation)2 &at= $H=20{ ZHZA MEXQI XAl
EM7E A= S0 BAME 7[BIe 2 HEHS MYsiAL, QIEU AMS Sl of&0 2&EX| 42 20kte
Hetsh HHo| 7tsEt
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4. Demo
« Internet Search RAG : QIE{HIO| N 2ME MG S, BHdst= MAIZE2A A J]8H A|AH]

@ Internet Search RAG [ File 7| Bt RAG

5 Web-RAG Chat 0}

P web 23}
> © BNEIto

HlEROl #2272

HIEZ QI (8TC) o] XY 7t7 2 109,368 USD Y LICE, U v @ ZMzE
&= -

Search Products Community Markets Brokers More EN .
Get started
Markets/Cryptocurrencies/Bitcoin#1# 141BitcoinBTCUSDE
closedMarket closedMo trad on Supercharts
Overview News |deas Discussions Technicals Seasonals
Markets BTCUSD chartPriceMarket CapMoreFull chartl
day0.76%1 week3.14%1 month15.99%6 o~

e eale et F AR e —he ekt WARL T e A AL R

T —— »

> @ ZMED

.

. File 7|8 RAG : I}US K2 E510], YR EEI THY L HE 2 SEksh= A|AH

7

& () KULLM-RAG HI 2

ﬂ, Deep Research
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Table 2: Human evaluation results for the QA pairs generated by the QAG systems on eight criteria. global

represents the human ranking results for the three QAG systems and GT. local indicates the human scoring results

for each QAG system and GT, on a 0-3 scale. Note that the scores between the two settings are completely different.
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0 What Why When 0 Who ‘Where N How

25.95% “'2- 6.0%
0.8
3.49
91% 11

(1) Question type distribution

Fairytale
QA

Yao et al.
(2022)

I Explicit Implicit

Fairytale
QA

Yao et al.
(2022)

32.06%

(2) Answer type distribution
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Entity Miner

S E1st 240 linear layers £04
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AARO] Eratz ChA| Li=0F 2Lf

Utterance Generator

: e " N (
Source Knowledge: Tears for Fears k Extracted Entities €
Tears for Fears are an English pop rock band formed in Bath,

Refined Utterance i

England in 1981 by Roland Orzabal and Curt Smith. Founded after
the dissolution of their first band, the mod-influenced Graduate, ..

I love the 1980s music. One of my
i favorite artists is Michael Jackson.

Tears for Fears are an English pop
rock band formed in Bath, England
in 1981 by Roland Orzabal and Curt
Smith. Founded after the dissolution
of their first band, the mod-
influenced Graduate, ...

Tears for Fears were a pop rock
band formed in Bath, England:in
1981 by (Roland Orzabal @ and
Curt Smith. They were initially
associated with new wave
synthesiser bands of the early
1980s

You mean all of the major events and
trends in pop music in the 80s? | love T T
|
805 music | NER Head | | GEN Head
| have never heard of tears for n T T
fears before. What were their = | L
a singles? 2 ENCODER P DECODER
= f
I'm not sure, but | do know that new 9 ﬁ
wave was influenced by blues rock and L ===—— | [ k ] [ u ] |
psychedelic rock. = \_ )

XM= | 02. CHh AIAE
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« A2 source-faithfulness, reference-matching, diversity2| M| 7tX| 20F0lA ‘dof ZHE FI¥
- S0 V= YatE 501 Mot Zutof that M FIHE dAlY
« &IElo| ArE 2t HIO[E A2 FoCus, WoW, CMUDoGR.2 A4 7[8F CHS HIO|EAIS At

- Hfjoja2tel B2 SHE HO|EfA0]| 22t sh&El BART-base @, 2{2f2| Ti|O|E{AlS| 7| & RHS &&s!

4.2 M3 Zat

Source-faithfulness Reference Matching Diversity
Data Model EC(%) TC(%) DAE chrF ROUGE-L BLEU Dist-1 Dist-2
FoCus BART:qse 7.54 13.85 0.60 19.47 28.04 251 0.37 0.80
+ REMy4se (Ours) 23.40 20.32 0.83 3038 33.14 9.47 0.28 0.73
WoW BART;,‘l se 14.23 8.80 0.84 31.70 34.02 1272 0.78
+ REMiase (Ours) 14.57 9.03 0.87 3244 3417 12.83 . 0.77
CMUDoG BART ), 3.40 3.90 026 1292 3.14 325 0.83
+ REMqs. (Ours) 4.95 7.55 0.40 15.06 11.92 249 . 0.70
FoCus INFO 0.05 24.40 079 5035 54.27 3255 0.26 0.70
+REMiarge (Ours) 0.11 25.48 0.86 4998 52.30 30.17 0.24 0.68
Wowt EDMem 0.00 3.50 0.50 1430 15.21 2.90 0.28 0.71
+ REMjarg. (Ours) 4.51 6.51 0.77 19.46 18.30 4.25 0.25 0.68
CMUDoG ITDD 0.00 1.42 0.12 9.30 9.39 1.71 0.48 0.82
+ REMuiarge (Ours) 1.01 3.96 0.30 13.64 10.44 1.74 0.24 0.67

+ SIZ0| M3 BART-base R} KOH5H= REM WHES F711S nfefo] blug 2on RE A Source-

b
faithfulness M7t 455t g Y

- £3| HtHof| Zxi5Hs entity2] HIEZ M5 07 [= EC, TCOIM 25 M4 A4S0 QAo | ETR2EMS FHe
S0l Zefot DAE HIER0 ANME H4ol d52 =Holg + ARUS

- Of2iEC| A2 7|20 MIetel sl Hlo|E Mol S3tEl 25 JIX|= 2= (INFO, EDMem, ITDD)Zf 0[0f REM
YIS XIS Mo 95 Hlw 2

+ 0] BR0| 25 REMO| A= w7l 0] Source-faithfulnessE &F&AI7|= Ol =82 FUSS &Y + US

- S diversity Has LEE SO Ol XA 2M2| AIE|E|S0| BHHo| O & =HM Litsh= Jes
0|6 Efo] HEE o2 siMe 4 9l
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Model Backbone Candidate Usage BLEU chrF++ R-1 R-2 R-L

Baselines (w/ Candidates)

GPT2-small 0 1143 2873 3658 1944 32.62

GPT2-medium 0 1231 3012 3829 21.17 34.12

Jang et al. (2022a) BART-base 0 1199 2977 3624 1973 32.13

... BARTlarge o .. 1191 3069 36.57 19.83 32.05

INFO (Lim et al, (2022)) RAG 0 3146 5329 5826 4235 53.06
w/o Candidates

Lewis et al. (2020a) BART-large X 1314 3145 3867 1993 34.13

. Lewisetal. 2020b) ~~ RAG X 1590 3550 4121 2280 3645

Oure BART farge X 50864012 45895806 4097

RAG X 2030 3953 4517 2805 40.51

Table 1: Focus Results. Main results on the official validation set. The models are evaluated by generation metrics,
including BLEU, chrF++, ROUGE-1 (R-1), ROUGE-2 (R-2), ROUGE-L (R-L).

« Hetst= 22 FoCus C|O|EfAI0)Af 2
HiE Hotshs U0l 21 HZ2ALeF X|4

£ A8sh= 23
H0iE Hlo[EMolN S E2E EESIHRE 7|E2| #o|Astel 52 5
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Poly-encoderg 0|3t COVID-19 ZO|SEA| AR

+ MBSO Ho| SE AlAHIZ 0188 A4/2 HZWHS S5} COVID-90] Chet LS 9Hst 541 B HIBS &
LMol U
« X

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?

Model
- - [

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

IType inames Restart Conversation

o
- 27|22 dM J[Hto| Rlo| SEF MH|A0AM ZEIO| ST £ L HetdS A Htdet £ Q= Poly-encoder
DEIS 78O 2 fine-tuningS £=3oI%HE

<poly-encoder 22! 717>

"G -
@ >_‘W1 Yeext where (w, .., wy) = softmax(Veand - Yot .., Yeand - yetxt ).
7

Ctxt Emb

i

» ()—> Score
t Legend
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Attention
Query e el
. - } B e
[ Embm | —
Query 1 Query Cand“Emb Aggregator

Attention |« < Attention
\%

Candidate Aggregator
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1 1

Outy 1 Outy 2 Outy, Ny
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3.712 €8 X S8 20}
- = 7|&2 AMYIEte] Fo| SE AILHO0| 7hset 2E BOM A8 E £ AUS

- IEFSH COVID-192= HI0]H (Q-Q / Q-A)E 01835101 2! fine-tuning & A4S & 047IM Q-Q=
x

k=1
===
Klojo AL OIS SHOLIE 240/, Q-A Heolol ChSsts SEE KO

Candidates Accuracy F1 BLEU-4 MRR
Poly-encoder
(Reddit 20 0.36 046 037 054
Poly-encoder
(Reddit) 10 045 054 046 063
(Ours) . 8 . .
(ours) ) ) : )
Candidates Accuracy F1 BLEU-4 MRR
Poly-encoder
(Reddit) 5 072 079 069 058
JHU-COVID- OA@20(ft) 5 072 0.81 069 059
(ours) ‘ ) ' ’
- A= 0EEI2 Ct21t 242, Accuracy, F1, BLEU-4, MRR (Mean Reciprocal Rank)
- A3 A7} Hoks @E JHU-COVID-QA (OURS)0| 7|Z= H|O| A2t (poly-encoder (Reddit)) RHIELCt =2
45g wel
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« AMR(Abstract Meaning Representation) JI2{Z= Z=0{%l 29|9| o|0|E T2t {LX=Z
=0 &

Qe relation & ARGOEf ARGIS =22l =5}
AMR 2XZ 0|8
- §1P$19§ é!&! JEHE(ConceptNet)S =E317| Qf, 2
Z9| &

2.7l 44

« 2 7]=0| At8st= & 2=
A
material
N
/—\ /

ISA
/
equipment ~— Mod -— entertainment -—

/

ARGO
require-01 ——— ARGl ———= amr-interrogative
\ ARG1 y/—\ PN
Synonym =— cable television
/ \— =
cable

\ [\ P
HasContext =— telegraphy

7 7

'Eﬂﬁgjﬂ“qﬁEEEWWOHPfﬂﬂﬁAMROVQJJ%E%
Graph 2 B3} Cai (2019)9| Graph Transformer2| encoder 225
AHOZHO|M L= HIEZLS 0]85101 XML ZHIE &

H0{ 7|t iAol O Lop}, Jeim HEvjptos

O[2k Of2fet A4l HES

njo

MR(Abstract Meaning Representation) J12{Z 2

EEI

o151, siAlE E0[5HA

—t

(Frame Argument)2 2, 2t LIE0f|A]
gal7| EICHH, Zolof| ChaiAf &

aa

& Lol st

ﬁJZ"_ ME

Mod -—— home

- AMR node

- AMR relation
O :CN node
<:> - CN relation
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Graph Integration and Reasoning Module

Question |
POSITIONAL
N ENCODING
|\ J— &«
\ /
LY :
N ‘. ' I\
L e ey > SN K Vv Q
J b g Node Initialization Self Attention
. ........... >0 e Add &INorm
&  Se AMR-CN = Feed Forward
D 1
------ s Graph o0 Add & Norm
ConceptNet Path Relation Encoder
Graph . )
Relation-Enhanced Global Attetion
Question ) @ (O
Answer ? 'r T ?
Language Graph
Vector Vector
< Question > < Answer > Softmax Layer
Language Encoder
A 5 ol © =
3.7/ &8 % 28 20}
+ 27|22 A4 20l et HOISHS 2% £ 9IS
AlS
4, &4
414871

- Clerst @i0{2e0] chet Alslg 43t

Language Encoder Graph type Ndev-Acc.(%) Ntest-Acc.(%)

- 5181 5159

AMR-original 52.82 h278
BERT-base-cased | oN-full (CF) 538 531
CN-pruned (CP) 5261 5253
AMR-CN-full (ACF) 5298 5294
AMR-CN-pruned (ACP) 53.97 53.58
« AMRTEE AHESHX| 242 MECH AMR 7122t 44| T2 (ConceptNet) & S&5I2 2] §50| 7t =5
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Language Encoder Ndev-Acc.(%) Ntest-Acc.(%)
BERT-base-cased 5181 5159
XLNet-base-cased 5798 5705
ALBERT-base 5012 4922
ELECTRA-base 7125 7019
BERT-base-cased w/ AMR-CN-pruned (ACP) 5397 5358
X[ Net-base-cased w/ AMR-CN-pruned (ACP) 6101 60.35
ALBERT-base w/ AMR-CN-pruned (ACP) 5157 5108
ELECTRA-base w/ AMR-CN-pruned (ACP) 7199 7091

- Ciefet A2 H0|| CisiM . 50| ZO0tX= A2 = + AUS

2&JI= 1 02. et AIAE

51



CHaE AIABIOIAC] RIHARR [HOLE 23t Memory Attention 7[Ht Breakdown Detection

2
T
>
o
=2
2
@
D
=N
)
Q.
o
=
3
Q.
o
D
a
o)
3
2
]
>
>
>
I
=
0
Ral
re
>
i)
Ho
2
T
0
[Ol
ajn
i=)
s
2
Ral
rr
o
0
njo

rio
1
g

- Chat A|A”IS 0[85h= AFBA YH UM E AHHAR 2 thafrt O|F0{X0F A|AHI0 thet 2HES Sal
|.

- Of2fl 222 thiat A[AF0|A breakdownO| &5H= GIIAIE 2O0IE Q. AAE-ARRT| ThetE BH OpX|fof
AFZHO[ “Lh= BI7} 201A XHof| Tojl IS HOE"2H1 Il A|A-2 E2ol| SIX| b= e HZM)E 510f
| 52

H|7
XoIARI2 Chsto

20| 2Ze A 29l
Ls o= T O

“SHot, e 2 H|7E 26

L7 |00l M K Hol| BI7F 20t %

‘L= HIZH201M X o Zoi| RLS70E”

24 Mo L7HY 72510 E|7442” (breakdown)

2.7| ¥

« 2 7|22 end-to-end 7|2t2| breakdown detection 2Z0|0{, LSTM(Long short-term memory)& 0[&35}04
CHS} LHO|| AF2XIQF A|AEIC| BI6LE oISt A|AE! 2H510f| CHa memory network”|EE] attention 7|81S
0|235}01 breakdown detectiong £3li5H= LAE 71X 1 912

. EHiHliEél% K[@A5t0 = 71712 AZEL0M &8 71551, 71E2| QISAls AL{7 MH|ARI NUGU, kakao
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4, M¥
2 A0 H|otsh DR CHSak 2Lk,
TU: memory attention2 X &5}X| o2 ZH
TU+S: system memory attention2 X £st D!
TU+U: user memory attentionS Mgt 2=

o

TU+S+U: user and system memory attentionS &gt D&

2 dlof| M M2 HIH= TU+SL TU+S+UOIN 7|ZE DRI FHoLt M58 2%

0jo

Model
Proposed model _ Majority RSL178D
CRF Baseline _ KTHrun2  PLECO runt
TU TU+S | TU+U | TU+S+U Baseline run2
Accuracy 0458 | 0464 | 0467 | 047 04285 03720 0.4415 02950 04310
F1(8) 05146 | 0532 | 0533 | 0.556 0.3543 03343 02949 0.3636 0.3201 .

: FI(PB+B) | 06737 06906 06679 07441 076722 0.8927 07440 08744 0.8400 g;g i;égyém

Cr=2 F8H gotof ohgh Zo|ch TU+s+Uol| et F&A Eot Zato|nd, sttt #= Bt CHO[Z2 01N 23t

SRS I breakdownO| E|7|77EX]| attention2| BistE A|Ztatst Z40|CE AIX| OFX|240]| breakdownO| EfAH5E |77EX]

27t £l= 2FE0| Cheh 220N Z2 attention weightS ALESH ZS SH0lgt 4= QICt
il e 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 .
User2 That sounds good i like movies, what is your favorite movie? | 00365 Wl
System?2 Hello, I really like movies. how about we talk about movies? | 0063 I
User3 That sounds good i like movies. what is your favorite movie? | 00365
System3 Ok. Let me know something you're interested in. 0178
User4 I would like to talk about movies. 00366
System4 | Ok. Let me know something you're interested in. 0178  I—
User5 I'would like to talk about movies. 00366
System5 [ like pop music. 0268 |
User6 Do you like avril lavigne? 0849 . \/cmory attention
System6 | Ilike pop music. (Dialogue break down) 0258  ——— ;’Eguézx_‘% ij—:

2&JI= 1 02. et AIAE
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5. 2387

LSTM

- [@0®-@—{ COO® |—+—s—x
vo [OO-O >

u "My day was ok” —> W

A 4

S "How was your day?"

][ S

m |
~

Embedding A Attention weight
Embedding B
{mt }
Attention weight
- 29| J2I0M @, ®, Z,we 212 concatenation, BfE2IA multiplication, summation, &8 1M5t=
CHO{S oojstct 2 TEo| st MM Cent ZC (1) AM2AF ap 2 A|AH! 2h5hof| THSh sentence

Il
representationS 3SHCE (2) SIAH A Ol AAHR] 5" = {w!, w, ..,w! | R AFBKF o = {w)wh,...,w! } 2| HBHE
o13%)(Encoding)3t7| ¢ Mg 0|83}0] h, & T=E6ICE (3) LSTMOZEE 256t olaY HE{et Six|

AEOIM 2= O|F A|AE! E1510]| CHSH memoryZ2 XE5H0] attentionE 0835t attention weightzfe TETH|(
m,", m, = 242f ALK}, AIAH! 2Stof TS memory context HE{O|C}) (4) OHX|ZC 2 CHSE A|ARILHS|
21510/ A breakdownS Of|S5HLY

Human-inspired Al 54



244 7|5t Tt AIARINAML] HE OIS Tl

- 248 7|uF C} A ARO[t CHSto DFRIS: SEIS SES (candidates) SOHIA B0} HIB3Hs Chat AlAE
. Chet B2 YD BE5101 J1E T s SEHS 0L ABKIO HHe HTs X 2 SEE st 24
7|1t CHF AIAEIS SRS 915 CHat AR SOROIA B2 177} FIE| D QIS

My skype doesn't start, anyone knows why?

n
4
) So | can only wait?
n
S Thanks, better to know that its in progress than missing out.
% Maybe skype has this problem with Ubuntu because MS bought skype
[ 1. have you tried right shift?
‘ 2. there are several apps for data backup,
after that do a 64 bit clean install
' 3. Don't bessilly, it's a cross-platform issue
| 100. thanks for the link
2. 7|9
- 27|82 22X SO R HHE £ Q= LSTM Encoder®t 5t CHEHO| 2oH0jM S5 £E20] CHal
x|

AZx o2 pHlo| BHodst | 2sH THo| BHe|] Attention mechanismE AF2510{ B 7HElSIS

8O B 3 AIAE 75 U She0] BB 4 00, E0I9l Plof 221 glo| B8 4

*'°*(Only PDF)
41481
« DSTC70{|M X2t Ubuntu Dialog Corpus2} Adviisng Dataset2 AF23101 response selection taskdi| CHsH Al&S
ZIstis ZAat= ofzfet 22
« 2 J|&2 DSTC70|M ®23%t Ubuntu®t Advising CIOIE|l Ao CHaHA AHES ZstRo0d,
ESIM+SE+PE+UE(ELMO) 22!10| 7|= Baseline PESO| MSHLI £ M5S HOjFQS

2&JI= 1 02. et AIAE
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LSTM Encoder2t
Oist 2 8 &H 7t9|
AttentionS Htist D&

X

tistel gat gHSS
o|gsh A 74
B

od

Sentence _}

BiGRU Layer
Word Embedding

t
Cp—2 Cp-1 Cp

G G C cy Cs Ce

Weighted
VI/ eSlume Z

Utterance-level :

Attention

Dialog Context

N Q
& § &
LN 9%’ N
& Ve &F
< <

000000

i

Response Candidates

Avg. word :
embedding O
O @
hidden states 8 8
@
S )
I s
& &

4248 Znt
- PO E, 2] S
Ubuntu Advising
Task1
R@1 R@2 | R@5 | R@10 | R@50 | MRR | R@1 R@2 | R@5 | R@10 | R@50 | MRR
(Lowe etal.2015) 021 | 0307 | 0446 | 0569 | 0921 | 032 | 0074 | 0108 | 021 | 0.342 | 0802 | 0162
(Dong and Huang 2018) 0.367 | 0452 | 0558 | 0651 | 0.917 | 0.465 | 0086 | 0156 | 0.256 | 0.376 | 0.834 | 0187
ESIM + SE (GloVe) 0377 | 046 | 0568 | 0657 | 0929 | 0473 | 0098 | 016 | 0294 | 043 | 0834 | 0.204
ESIM+SE+PE+UE (GloVe) | 0.384 | 0464 | 0575 | 0662 | 0921 | 048 | 012 | 0166 | 0.298 | 0438 | 0.859 | 0.214
ESIM+SE+PE+UE (ELMo) | 0.406 | 0493 | 0606 | 0691 | 0928 | 0505 | 0106 | 016 | 0306 | 046 | 0858 | 0.213
- of2fiel g2 2 7|zl TN 2 F 2k 3 Yt HEe] 2 TASket AY
Model Architecture
Pooling Layer Max Pojling @ Max Po'..oling
— s S S Al 8883888
L s ey ey ) R W ERE
I—' 1 Mez Moy cp-2Mep-iMey LMy My, Mg q-2Mrg-1 q~—| 6 g_. \g
™ [ElETc-c]Eee] ECF -7 lrer] ™ § %
Attention Layer I I Z‘\ wesiﬁ:::m eikf wesis::ed /): ]
User Position =
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2 M
1.7]s 484
+ XHS ROISEH AAR (S)0[2 FOIXI L0 Chot Bt EHS KHSOR HAlSH A2
- ZO|SE Gt F AAM J[dt gH2 7|= AMO|ZE HIO|E0f| A F=0{Zl 20| JHE HESE V|E EHHE MESH0

EHHES K|Alots At

A

2. 7|5 4
- 27122 QA AAEHHOJH & AFC| MHN|TX| 42 HIO[HZRE A 7(dh 2 S MESH Ha{d 7|8 XtE

olSE AAY 75
f 7z Hx2IE 5
; Zojggt BloJe g HAE HRf| 7|= Zeoleg :
: Hlo[Ef Blo[E} |
TR Y= . o= a. oI :
D@ AL Q. [AL ENPEENE R T U BuAMTlaTl |
SHa;m A2. Ql. A2.. Q;_}\ [ A;...ﬁx . e — 7|-:._s x.olc.:rcilolﬁ
| 28y |a. [BA] A=), 53] | (A1 A1, 3, ) atching Fiter chll &R J1a :

TF-IDF Cosine Similarity 7|4t
zz —|_, Eh SET MEl 7|
HIAE FHxf2| \ /
LV
NI R[S} X245 2., A8l =X, 813, X125, COALA 71 1l 494 71k
7kt st |
Iz
I 7
AL RS MED RS

« AME A= A 'HI0[E MX2| 7|='0|A FOT! CI0[BE MR 7|=0l| MEst=S HAE[st, 7|E RelSH Hlo|H

A HH| 7|20l HEAM V=S XMEsl R2|0lst 2elSE HI0[E XA
o FHE MH[A A| ‘BHH SHF MEH 7|0 A TF-IDF featureQ| ZALR! QAIEE 7|EC 2 JHsEt B SHZES

MEtSHD EfH MEl 710N Bl2id 7|2 F|A B MEH R COALASE M Eot0] £|F B Met

ey ol © =

3.7l €8 % 38 20}
c 222 3A7IY L HRIANRIAL § 7IE MR T|=0f thist H2H0| H2 ALEXISHA FA FHME T|eS

HEoll AHXHYE 228 =Y £+ S

« |2 : http://niplab.iptime.org:32283/

HIOIEX217 1=

2&JI= 1 02. et AIAE
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F LSTM(Long Short-Term Memory)
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1 Qli= BERT B2 v

Ztatgh
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Of0i| A

RHetofxia] 2
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|7 AlZ2(Recurrent Neural Network, RNN)

3

00
iy

0

RNN2| 7|9 25 HH510{ F7H2| Q&Y
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=
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7EteZ &
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- BERT(Bidirectional Encoder Representations form Transformers)
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714 SsH(MRC)E 0|23t COVID-19 A EH|219] it

1.7|1= *a*'?;'

7|AOI

- HEHO| /XHEE 7| flsff EEstE 2HE QIZY5I0 0|2 0|88 24 & L EZ0| M =HES F&t
Transformer OF7 [EllX{= CHO{2t 20| CHEH 2240| HHAEl Q1T S JHs8HA| SHICE Transformer A&2| PLME!
BERTE /5101 MRC 477} $EIRHO01, FI B4 7IEO R ALt £70| MRC £E2 2050 U8

=7 U HEQ| 0| Aol FORIX| = R, 220 L2 2 EUS 2 1 oo FH RIXIE He

s HxA &

AN g2
5008%Y iL|C}.

Q User Answer
Generator

Q: MSA| &R} =2

A

l Answer Span

Document
Retriever Candidates Reader

|| =
Date Sources —

Document

v

« R FE A HOE #8 eA0M SR 7Is0l HEfsteS TX2(510], EHM(Elastic Search) 7|&2 0|&3H
=[elly
=]

o|0lst HelSE HIOo[E] H|AH
- i SEF ME 7|S0iM BM252] TARI RAIES 7|EQE Jhstt HiH 22 S MBS, Haid 7|t Fd
EftH ME 2 (BERT-based MRO)E HE 6}04 Clop ==

Q -

[ [ Python I HOJE|  HTTP 2QIF Xt2A
m | API(JSON) = | ESSVII L
Hfole
o | — [
@ HTTP 4] HTTP WAS Python 7IAb
Flask
WAS e WAS S
2A7|E
cron csv
Javscript I Python I "é’;cl
E
pytorch
WAS
Nodejs WAS -finetune
React Flask KoBERT
DB HTTP

05 Elastic
Ubuntu Search

1 Btoz Lirofxl 24 Tgt

0os
Ubuntu
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7 =20
- 2722 EHQl S5 R0 #8E 4 o0, MRC 7 (2t 2 HM DM 28E + AUCt

MH|E|X| k2 H|0|KHZ E{d PLM BERT 7|8t MRC 7|88 £8/510] At=22

H 2 : http:/niplab.iptime.org:36200/mrcv2

HZ GHIRE) : https://pf kakao.com/_xoKUCK

E

- A ZAY 19 L TIRI2|(analysis) 2Rl et HM 2t SRIXIAIE 2 2, Hx2| LYol HE top-k FEES

[ R |

42 848 A0
* KorQuAD 1.0 H|0[Ef &&e| 27 2 (context)2 A Hst1 HE(question)s HAZ22 HM3H0]

HEf@nswen)Q| &t O£ E 7|ZC 2 top-k HELE &Y

top-1&sE top-5 ==
SHEH 7168% 8419%
SEA 24+ BALRE 8892% 9726%

2&JI= 1 02. et AIAE
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« YAhsHChitchat)= 7HEts Z2(open-ended question)S CHRE CHSt0]0 =010 MGHX|X| 42 LUutxol
tistE oE
- Leohist

4 7e2 dIito M LiEILHE B9l =it 4 SES Sf550], AL 2EE
},

2y 2xt gop | oof | g [ 2lofe & | U | Me

Lot L} = ULt ? SEP

ALEXE

152}
)
HO
=
|
il
I

°

= =

- L] AR ALBA U= 20 thiSkls EEE dYalloFSIE R, tiSkls B8 4S S5 H0HZ Argdt
0

T

=
- 2 7|22 auto regressive 10y DEZ A0, multi-layer transformer®f| 7|8kt
D A & RH(PLM)S 08510 0|2 F0|&H (transfer learning) 5101 LAITHSS AfAIEt

« H|2 : http://niplab.iptime.org:36200/dialo

4. 4
4148712
- ai-hub®| 2u|A AYCha} Hlo[E Hehs 0[&85t0] ddthiet dd 2=S of5sta 0|2 0|185t0] 28&

oH
MMBIEE IS H0|E] ZEt2 1,325719] single-turn CHEIE TLAE|0] Qe
=

+ ko-gpt2 PLM 0| S&5101 LAITHEF M4 DS SH&5101, top-p MEY5(0] LIRS S22 o912
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« SHE2 1gpu HE0IM SEIK| 4AIZE 713 A QET, &S wQ] losset ppl2 LS 25

- mean_loss : 0.24970679059624673, mean_ppl : 1.2984058797359466

- stg 21t &5 HI0[EfQ single-turn CHatof| thgt 20| &= AS & & A2M, of5 HO[Ef giH2tE ko-
gpt29] PLMO| i3t 18 B2 Hal 7Hsst 22 2R0| s sensibledt Bt RIS MME 4 922

o
2fol5IE

« http://niplab.iptime.org:36200/dialo

QL= gl meyp

3

0] OJITiAZ}R?

sto] oko| LHoH |2

== Lo

S $J

2&JI= 1 02. et AIAE



e 321 8

1 7|* JL-I|:|:|
« 0TI o|OfX|of| 2743t Zlelol| CHelf o2 CHES

+ VisDial v1.0 H|O|E{E &kgst

ol

Ir
N
>

Dialog Topics
People Food household goods

Cap: 2 small kids eating large
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

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

Q6: do they have any other snacks?
A6: no

2.7l 44

+ Faster-RCNNE E£35 0|0|X| oto| ZHX||(object)EE FZ(extract)st, AQ|-
o= (embedding)g.

00

B BIAEE= Bi-LSTMSZ

- MZ O|EXQl BE2(E|e] (HEHUSE 886t lall THo-tt2l(word-level), 2&-TH2l(sentence-level)E
I.

1245101, OfEIM(attention)S 7|8t =2 ALXO! HH (@lignment)E TIfe!
- ZEO| 90| 9| E mtetaly| fIsH BUM-24F| 7to] o1A T} THo-ZHK| 7He| HAS R g
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Question Dialog History

grennnanafensnnnssnnnnnnnnnnadunnnnnnnnns .

Dialog History T

Cap: 2 small kids eating large
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

| BiLSTM | [ BiLSTM |

Question

Q3 : What color is it the blanket?

Context

Image Matching

R PP P A e A P A AP AP AP gl bbbl
i H
§ Context-View Modality
H Alignment Alignmems

@ Gate Function @ Concatenation ® Matrix Multiplication

ﬁf

o —_
- = /g2 AMHZRIE BXSts +HO R &8 + o], HAEZ O|FOE! ZR0[ OfL(2f, O|0[X|7HX]

- AlZA ZO|SH H|0|E M2l VisDial vi.0S 0|88

« MVAN(Multi-View Attention Network)E H|@t&h MVANE Topic-Aggregation 2&, Context-Matching 2&,
Modality-Alignment 2EZ A=

XTI | 02. THSH AIAEY 65



Model AVG NDCG MRR R@1 R@5 R@10 Mean
LF[5] 12 453113) 55.42(12) 4095 7245 82.83 595
HRE[5] 12 4546(12) 5416(13) 3993 7045 81.50 6.41
MNI5B] n 4750(1)  55.49(11) 4098 72.30 83.30 592
GNN[34] 10 52820100 61.37(10) 4733 7798 87.83 457
CorefNMN[15] 9 54700)  6150(9) 4755 7810 88.80 440
RVA[21] 8 5659(8) 63.03(7) 4903 8040 89.83 418
DualVD[11] 7 5632(7) 63.23(6) 4925 8023 89.70 41
Synergistic[8] 6 5732(3)  62.20(8) 4790 8043 89.95 497
CAG[9] 5 5664(6) 63.49(4) 4985 8063 9015 41
DAN[12] 4 5769(2)  63.20(6) 4963 7975 89.35 430
HACAN[32] 3 57174)  64.22(3) 5088 8063 89.45 420
FGA[26] 2 56.90(6)  66.20(1) 5275 8292 91.07 380
MVAN(ours) 1 59.37(1)  64.84(2) 5145 8112 9065 397
Synergistict[8] 5 5788(4)  6342() 4930 8077 9068 3.97
CDFF[13] 2 5949(2)  64.4(4) 5090 8118 90.40 399
DAN'[12] 2 5936(3)  64.92(3) 5128 8160 90.88 392
FGAT[26] 2 5720(6)  69.30(1) 5665 8673 94.05 314
MVANT (ours) 1 60.92(1) 6638(2) 5320 8245 9185 368
« A2fSHE Soll HEE FEY
(a)
[— - - e f— P
a8 : !H‘z e
| 1 |
A |l
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?
B ERGRE ERim e R e
H1: is this in a publig seuing’:“ yes HI: is this in a public seﬁhg? yes H1: are the women facing each other? no H1: are the Wome facing each other? no
mgxzﬁ:ﬁtﬁ ;“:}:‘;“g o fpi:g f;:efhies;ﬂfmh 2 do they have tong JillF no H2: do they have tong SR o
GT: 3 of each (1) H3: how many males and how many H3: are they wearing Visors? no H3: are they wearing Viofs? no
Prediction: 3 of each females? 3 of each GT: Lhiits, 1 4 ki (1) H4: are they wearing shorts or skirts? |
H4: any windows visible? no Prediction: 1 shorts, 1 a skirt shorts, 1 a §Kit
GT: sodas, water and beer (1) HS5: are they wearing Hat§? 1 is
Prediction: sodas, water and beer GT:no (1)

Prediction: no

5. &1

« =& https://arxiv.org/abs/2004.14025

« T L : https://github.com/taesunwhang/MVAN-VisDial
« |2 : http://niplab.iptime.org:34242/
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N

SIRIe| HIZALMS B ot CHet 2

7|Z& 3lM(chit-chat) CHat AAE0lM 2HO| A2ty gl= BHHE SALL X0V gl HEE Rtes 82| EXlfe
Z: = b
=

s Z257| 95101 W2 ALt CH3} Cf|0|E{(PERSONA-CHAT)R

_,_

|2 4L} CHst HO[E0M= HEAUE Z2H FYHZ XL

S

7[A7t 0|2 20| HEALE ZEE TR &M g O ity U A 20| x| s HHE g 4 U
—

2L} Chet C0[EIE AHStEE 102 30]| DIMZ=F5t0] B MElS HE 4 9l

=l

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?

[PERSONI]: T 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.
[PERSON2]: T agree. What do you do for a living?

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

[PERSON2J: 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?
[PERSONI]: I enjoy hanging with my mother. She's my best friend.

JlE

27|22 AtietEE 2102 BERTS| OIMZHE 0|&5t0] H= ALt EfA 0| JA Sh&at

ofg Al Of2f 22t 22 F7HMQl B BfA3E EFsH0] multi-task learning 2 2 of5, W2 ALt 7|7 &t el
S50 =20| 2 = A=E &

27X E{AF 12 tiet H2 AL 781510 O|F0{X|:= Z0f|lA &f2Fst0q, Sentence TransformerS 0|85}0
|2 ALE-2ret B2 3, 25t Tiet distractor & 7HE F71et £ 1 S0M SHIE HE HE + UAEE oG
HX A3 2 X EjA3 13t 22 YO R HEAL-EE HS J, Yoot HEALL R0 CHE
distractorE 22} &= 7i4 715t & SHHE Yol 12 2, ofl TS0l 02 2f4sto] at&

B2 4Lt chet
oIt ofA

2&JI= 1 02. et AIAE
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+ consistent question + consistent answer

+ consistent question + distracting answer1

+ consistent question + distracting answer2

HXEjAA
(Multiple choice)

0 0

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

HEXE|AZT 2
(Sentence labeling)

1 1 0 0

+ <turn> + <turn> + <turn>

.78 9 28 20}

« 27|52 HEZALLS HH5H0] 710l S Tha A|AHI| E2E 4 Qlon], CHE 10{of| Cfst H1ei7|of ZHEE 4
Ron], CHE 10| 2AMoM HEHM DR ME &2E 4= [Tt

4, A

4.1 48

- HXEjA A 1S HSE5H| QI5H0], O|M|ZH0t TISHsH BERTRF H X EfA IS F7bet ARE H|w AS5I92

7 EfA AL} 8PA| multi-task learningS

ot &2

EfA3IE MASE0] multi-task learning@ 2

Methods Accuracy(Hits@1)
BERT 82.94
BERT with post-training 1 84.16
BERT with post-training 2 84.42
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=

-+ Z0{7l SA U YA ZEIBH0] BiLIO) B2 BT MMt 2
« SAHH BAIE et YHo 2 ZFISHH, 2AIE XU IEX] SES 271 FOXX| 42 JEoM el

oA =2 s=12 Sl gitst 533 X[ 0] RS SallM 4t 288 4y
Model CommonGen Test Concepts A Generated Sentence
GPT2-small cut, knife, meat, piece A piece of meat is cut with a knife.
OurGper2,, 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
OurGpr2,,an 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.
OurGpr2,,un 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.
ourGpera,,.an 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.
Ourcpra,, . house, found, dogs, outside A dog found on the outside of a house.
GPT2-small restaurant, find, food, fast, hamburger A restaurant is looking for food.
Ourcpr2,,,.n 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
Ourcprs,,,., 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.
OurGpr2,,..n epilogue, foreword, find, book A book is found on the forewords found in the book.
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IE

o
- 2 7|&2 HIEARERIS| T2 0|2 (Picture Theory)2t AHE 0|2 (Use Theory)E HIZCZ 2|& X|AlZ MEA
2415101 ZX0f1 i FEO! SAL 2 BAtoll Chst Ut AbAlo] SHEtas RiAlo] WelS saam o3 4y 522
= Lstked
- GME XA FHE Ay 0] Rl Yt A FE SHE Y3lcts EX0| AFEE(0, stitel mo|Zetels
A2 A=
Knowledge Retrieval Generative Commonsense
Reasoning
Input Encoding
Scene Knnwledge Knowledge integration Knowledge-enhanced sentence
= ~ CIIIIT]
(oo T
s | L
|| #otding | RRINDIIN |! 2 :
[| whice IR ||
c et y S [ | Srowers RN || ( FecdForward Network )
oncept-s — A woman is wegring a black dress.
P [—»Awommismzwﬁireﬂaws. I \ O - 7/ I ® r% ee ; ; ;
mss,fhwer I I H s F] s qH[:
CJIC I JICOIE JIE )
Relational Knowledge I / \} Line 2 b G S Y i S +’
Flower girl I msost [CTT71 C Mnm Hemmnem[on
Alflower girl|is a young female wha scatters I : I 4 *
[Mower petals|down the aisle during a wedding e I
procession. In a traditional ... walks in front of I 5 TS z
the bride ... Her oullil usually resembles a flower
sma]lc:(vmmmuﬂ:vclhriri:':w:.x]dmg I . I . .
o e TR e | ) |1
young girl dressed similarly to the bride. She | L] D:D ] | _t e
— A flower girl ... scaiters flower ... procession. l\ : /I ----- LineN E“
— ... @ voung girl dressed similarly to the bride. —— _|_ —_— I I Extornal

I | | | | | I knowledge

N =
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« O|2 : http://niplab.iptime.org:47074/

4. 4%
4148
« EMNLP 20200{A1 S7H8t CommonGen HIO[EAIS HIECZ 23 2 HIIE T 2 7|22 4719 Held

7|dto] A10f 2Lof| tisiA Ms 7HME B8 §35|, 7|E ¢

X||"|—T'— %E GPT E_J GPT201| 3H|-_—O|'6|»E EII'_;_IO.” EHEHA_IE )g

0

or =
N 4
> 2
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w
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ro M
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-
n
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A
HE
2
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-
L]
n
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i
!

Model ROUGE-L BLEU 3 BLEU 4 METEOR CIDEr SPICE
GPT [31] 44.00 27.70 18.60 26.90 11.37 26.50
Ourgpr 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
ourrr2,,. i 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] 44.54 42.10 30.90 32.40 16.83 32.70
OUTBART,,., .. 55.60 (+3.10) 43.20 (+4.30) 32.40 (+3.70) 32.50 (+1.80) 16.98 (+1.58) 32.80 (+1.40)
T5-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) Automatic Dataset Construction
. “(-7E|-'-|’7|‘-. o, mesy : Filter 1 Filter 2
(pass, dog, jet) H Data Source Content Morpheme Extraction Named Entity Recognition Sentence Level Filtering
| Image Caption Data R . R
.. Dialog Summary Data . LOCATION .. ARTIFACT .. p 2 ,
Korean & Multilingual Language Model € H
__Semen (Index 3829)
ilter .
Human References \ Filter 3 Sequence 1: Index 3 sentence
) Ethical Consideration #1 Sequence 2: Index (45 .. 3829) sentences
' Automatic Constructed Dataset H
HMEZI7t 74 918 RlLpzict. 7 hd
{A jet is passing over the dog. |, Machine Generated
v H KoELECTRA Gender-biased
L : . . |[ xoEwEcTRA || i 1
W7t HESl @2 Auzich | Wb MEY 9B AU | Filtered Dataset he Aggressive | ¥ achine ke B ¢ sentences
A dog passes by the jet. . A dog is passing over the J‘et-; excessively used concepts

Y7t AL MEYS BaictEch]

EA dog 1ooks "ol:’etrhe jet passing] Crowdsourced Annotation
--------------------------------- ¥ Automatic Constructed Dataset Ethical Consideration #2 Reference Generation Quality Check
Evaluation
BLEU ROUGE METEOR Filtered Dataset - [ Expert Evaluator ] - [ Human Annotator ] >
BERTScore Coverage Human
5. 49
51471
- T oh=R0] Y PE S =0 o Dol ChiA 0T RS M5t 288 M dsks 53 87t
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

- mT5 RS I 2

st 2 7101 ¢
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 KoBART B2 LIZ0{ 7[5te| DHICt 2 T2l0jEiS XIS0IE 87510 S48 452 ALID %S
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6. HIo|E{Al 37 &3
« 7|& B{&2] KommonGen H|O|E{Al: https://github.com/J-Seo/KommonGen

« Al-Hub0i| 271t iM%l H|O|EJAll: https://aihub.or.kr/opendata/korea-university
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HIZaLE 3 X4 72t CH2t C|O]E{ 2+ H|O| A2l B 7=

1.7|& 89
- 27|22 ARX| AT ALEXIS] HEALLE MESHA AHE5t0] HH#Hot= Customized AnswerE A4gh 4~ Q1
e X0z st
« Ol 7[APt Eitis MAet ol CHate| BH2fant OfL |2t [ XA AREAIS| HIEALLE tHYst= RES o0/
- O3t o[ = ofgX|of CHSH X[Alg M3 o, ALEALE st HHE MSste o Chst H|o|E
TEBIO, HOIE 75 $ M2l A4 XS S5t01 HlojEle] 2214 sfol U Y HES 2Es
(2]
MR Of|A|
Human %
Wow, this is amazing! What is this? /™ ¢},
General Answer
(1 ) T 2 7
iThls is the Great Pyramid of Glza.}
Machine
Customized Answer
This is the Great Pyramid of Giza. As you\
would like to visit all of the Seven Wonders
g of the Ancient World, you will be excited to
R 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.
) [
o g%l; Semew i (1 know this place, but I don't remember |

Chat CH|OJE] oflA|

3. I wish to VlSlt{S_____________________:'

4. 1 would like to tour as many attractions as
possible during my visit.

5. 1am not afraid of heights.

Sentosa

From Wikipedia, the free encyclopedia

Not to be confused with Sentosa Development Corporation,

Sentosa
island of Singapore

Sentosa Island - is an island located off the
southern coast of Singapore's main island.

Singapore by a channal of water, the Keppel Harbour, and is
adjacent to Pulau Brani, a smaller island wedged between
Sentosa and the main island

The resort's main atiractions include
Universal Studios Singapore -

1t 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?. ‘

14 hotels and the Resorts World Sentosa, which features the

Universal Studios Singapore theme park and one of

Looking south {top) and north (bottom) of Sentosa
island

the name ofit.

Machine - Confirm
tlThls place is called Sentosa |and is famous for vacation

destinations in Singapore. 1 believe’ you wish to visit
Singapore.

Human
Marvelous, I am sure that T can enjoy |
many things on this island.

J

Machine - Suggest

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

| For example, Universal Studios and lot more.) I am sure
this will make ¢ your trip interesting, as you like to see
many attractions in your tour.

) Human
L How large is the island?

Machine - Inform
L The island covers only 5 kn?and is full of attractionQJ

Human-inspired Al
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Goat Rock Beach Bnopied =c

—— e il
Coordinates: (@ 38'26'48'N 123735'W

Goat Rock Beach is a sand beach in
northwestern Sonoma County, California,
United States.

- 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

5 Iam interested inimarine mammals i -+~ especially in the pupping season. Goat Rock Beach [JEI:II]
° L = Mammoths are believed -+ at the south end EHEI- E”OlE‘I 01|A|

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, | 3which 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|
land 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 rip
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, ang-gliding 1s permitted from a 150 feet (46 m) high launch point on a high marine terrace above the ‘

southern part of Goat Rock Beach, provided the participant owns a USHGA card, Sonoma Wings card, and signed

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
human 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.|
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. 1=5HH|0|E{Z2 0|25101 H|0| AR BEIS JHEst
+ Retrieval Module

- BN DE2 0/83510f sl 2P |ICior EAE BE E9I2 a3

- 22|= X|Al Z0|A Human| O Btslol| ChaH0] Bitisr| M5t 57H0| XAlS =5t

- 0|2 510 MA| K|AIS AFRSHe CHAl RH2IE =2 XAIS Z2{M O S1HE S2X0| oAl It

« Context-Relevant Representation (CR)

R

- gM BE0|M =S CH ZEK(2] XA 01 thsl, HIZ2 AL HEHE 22 ArElstg @10{2F (GPT-2, BART,
transformen)0i| ‘g2 = OFX[2} 2i|0[012] B X2 | E2 HIEHE F&
- CHst, HEALE FE0l| cisto] st CHIZER| XAof CHEE0] 212f SHLt4 & 0441 7He| BIE7 &5 1 0|
Z0{M CRE 5
+ Persona Grounding (PG)
- CRE 0|85t0] HHS MMsp| 28t MASt HEALIE E= S3S HAESH= PG

=
= =
- PGO||= W2 AL} 2A 507t S 2 S07H0, 212t0] 2EH0| CHEH0] szt RAFS AFREH Z101X| OfLIX| 1252

- KGOll= ArEXtS| aliE Eo| BitHE Mot mf A
HSE|0f A0, 0ofl THSHO] SHLte| e XAl S % stEet
+ Language Modeilng (LM)
- PG2L KGOlIM MEHE HZALIRE X|AS LM2| Yo = FHIg!
- YS0ll= W24, X4, O Zabt &=MU2 S017HH, 0[2{8h =S 7HK| 1 B Zatol| thstod langauge

modelingS shSA|Z!

=
=

Persona
Grounding

—
Persona g
&
History 8

— - Auto-

.I regressive

.I ] Model
-
O Z
Knowledge | : _’I“ @
ﬂ Retrieval §

[_l EI] .I Module k] L Knowledge
i — Grounding Dialogue Module
DRERE K]
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chat o] i% =g
+ H2ALIER|AIS 2F 2ot B HIS 7Hse REE 2 £ US
« ARBRIOIA SHSIALL FHE ot S 7IE AR 22| eAIE HE= T2 Hiet
- OIE S3ll 2Lt AteiE2 ZelE g A= 2SS UE U

4. ¢

4148 LI

- 2 Do) st Mo dsit D2tRY 4SS SfelstlAt YA MRS TIE

« Z} B A +PG, +KG, +PG +KG= of5 Al 3liE ERA 0] THEt 5H50| O|FOF =X[0l| Cliet 1R S LIEHH

- &3] Z1p BART 22S KGeF ofgAZ! 217} 71y 22 Z21HE B

Models Generation Grounding(Acc.)
PPL chrF++ BLEU R-1 R-2 R-L Persona Knowledge

Decoder+PG+KG | 22869 01565 353 224 478 1860 67.83 64.28
Enc-Dec+PG+KG | 42875 01345 279 18.45 281 14.80 67.83 64.52
GPT-2 1742 01942 b97 2661 973 2313 6550 10.77
GPT-2 +PG 1845 02221 563 2556 712 22.20 67.83 925
GPT-2 +KG 1073 02876 M29 3635 1989 3235 4561 7133
GPT-2 +PG +KG nas - 02777 1065 3626 1882 3133 67.83 7095
BART 2655 01982 570 2667 890 2170 6749 1405
BART +PG 26564 01932 b.36 2636 843 2140 67.83 14.75
BART +KG B84 02946 M1M64 3619 1990 31.84 5378 73.00
BART +PG +KG 2325 02887 M28 3535 1912 3106 67.83 7170
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-+ 2t Do) CHH0] FARQ! BILE 21510f AR Bt EIR
+ Flueny, Engagement, Consistency@} 227t9| £+2|E H|16t= Ranko| CHatod S48t
+ 3| 23t o2 ClO[EIO| 1T B BIE B

= o =

£Q

O BART, GPT-27} 1 SE 0912

Model Rank Fluency Engagement Consistency
Human 105(0.37 415(154) 4.08(153) 4.06(147)
GPT-2 264(0.48) 2.85(0.93) 2.95(0.98) 2.76(0.99)
BART 2.310052) 313(114) 318(108) 310(104)
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- 2 7|22 Al Hubo| 5h- H UZIX|E &8
A2t thst 7|=0| ZetEl s Ho|EAlE A AR
DialoGPTE &t25}0{, 0|= 7|=90| 20| 2 5t5 =

Conversation Module

SituationChat Inputs

2510 A& HO[EME 15
CHat RES FA517| Qs 04| HIO|EAlo 2 St& =
GPT-2 ECt £0tMOl Chsht 7Hset

TH510 2830, <& Co|EAlo|2t

Context Detector + GEC Module

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

Situation

Dialogue Corpus

Situation

®

Transformer
Dialogue
2] d History

Human: The sales increase do faster than
the previous product.

PEPP-Talk: Why don’t we speak
different topic?

Situation Similarity : 16.53
Linguistic Acceptability: 47.553

- 27|22 M3 Ho|EAllo 2 st&El thstEE Ch3tE ZE5H= Context Detector2 7AE! Q202 Agtnt
CHat 7|=0| cHat PEof (0] Agtof| MAsH Bt S £2451H0, 0|F, Context Detectore AM&H0f| H&tst Clist
REES TCheL BXEHO 2 GEC 2E2 F0f 2Ho| 275 +8Y

. m

3.7 €8 Y S8 20}
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. ASlS QI3 ASt O|O|E{ ATt 7HEE QAFSE PERSONA-CHATS| REIS AldFZo 2 MA &t DialoGPTS| A2,
nfetolEel A 7(of w2t SMALL, MEDIUM, LARGEZ LI+0{ M2 TIstst

el Validation Test

PPL Hits@1 PPL Hits@1
Profile memory 4279 0078 4502 0.069
LostIn Conversation - 0168 - 0152
Transfer Transfo GFPT 2.4 0.849 1274 0.839
Transfer Transfo GPT-2 1250 0.839 1266 0.848
DialoGPT SMALL 12.35 0.850 1255 0.856
DialoGPT MEDILM 1477 0884 13.89 0.877
DialoGPT LARGE 115 0889 1204 0.864

5. 27} $HH

¢
PEEP-Talk

Situation

Switch!
I know well about jeonju.

I'm on a tour bus.

I'm working as a tour guide.

Context Detector

Situation Similarity Linguistic Acceptability
7 70
-8 @
[c] 10 @ 160

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

GEC: hi

Type a message

Submit
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QFS-based Answer Generatore= =X SHEtQ| A SHAMOl HEES EESH0] LA™ (Implicit) 024 M
&2l (Plausible)9l ZZo| HES ¥asts BEQ. ol2fst Hzo| YHO| HE HHS 950
ZI0|Z= 29K Query-focused Summarization, QFS) 7|&8 X &510] A=l ZIo|XI= QoS thet X H ofF Sh|

[Estol BEr2 WA

Iterative QA Generatore= 22| MA(Question Generation) 221} &9| 2EHQuestion Answering) 22S
Zl 671K 29| 83(What, Who, Where, When, Why, How)S ZZ2IZ E(Prompt)2

=X o 2 E&st= FAE 7t
28510] QG ZES si5oit, =2 1E0lA ddE 6N7H2| Zo|SEE s QA RES &850 SHE
MzEFshs 2ES g

Relevancy-aware Ranker= A MMEI Zo|SHAS MHSI0, 245t EHE KL= HolSYYTE 3E

Atz AESE =2 My7|o| &&52 tHEEQ! S5t 7|8t QAGen CO|E{MIQ! FairytaleQA H[O|E{AI0)| CHEEO] in-

context negative sampling 7|'#g Salf ZIfstH, £ HHolMe A MaE 6N 71| HolSEHY S0 Chish

oH2t HEHQL SHH| Q202 HZE|0] 29| A7 |2 5102 DFX|2t 24! A H(last hidden states) & [CLS] E20]|
= =

|
St ESRIS 2E5I0] 2MEUA(Softmax) &4

I-_I

=) MBSO 2t 20|22 0|5 E SE S U2 =
Li2iXteo 2 @SN = M| 2+ (overlap mitigation) QA AR =M 7| ldEl Zo|SEUSO| Cist £X9|
A =]

XM= | 02. CHh AIAE
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Ranker ‘

k2
Overlap Mitigation |

Selected top-N
QA pairs

a

jnnn | negative
Lofil |

positive

output.
QA pair candidates @

Input training
Psg®qg®a

- S| 282 47| 28t 2 7|&C] THKRl #220|0, 3-stage Framework2 78 ES 22l 7hset
(AGM_ ~— — T T T~
PSg P . A Input output |
: Passage concatenation o 2
Query-Focused @ & [ Psgeaqfs QJ |
Summarization Model | QGM |
it Tput |
a What |(Breaam)—[ % ]|
Psg Why- | QAM [
When- @7 Input output |
QAM I[[ Pgoq |— @ |
[ 2o y o Ranker :
(1) QFS-based Answer Generator Where- PR —————— |
How- a4 4l |
|
|
|
|
|
|
)

(3) Relevancy-aware Ranker

L i
M_ |

(2) Iterative QA Generator

output
score

P
Inference

Py (=) =
3.71= 22 YU 28 20}
o WX WE BXMO 20| Mo|2EMM MMS == human-Al collaborative AH|A
- 220| QAGen 222 EfMol0] WEE 2ROZ E
« Question-Answering & A2 IS HO|H SL 7[HCZ &8
- S35} O[5 &t ofL|2t tref-Aol-SE ¥ K|l &% C|o|EAlo] EXHSCtH ns =0elo] ot CtHE
cHRldE M 7ts
4, A4
- H|otot= QAGen HEC| M52 Efols| Qs 7|& =2&ue| FEE HI7HE adt
« MAP@N AZ 02 ZF ground-truth(GT) QAR CHal Rouge-L f1 AZRO{(EE= BERTScore f1 AR 7t 7H& =2
StLte|l TH QAN S MME S QAY SoA MEiSH & HMA| gIE0l| cist 2 S8 X EY
. M HII T2 DS QAGen PR 2 M58 wol
MAP@N (Rouge-L F1) MAP@N (BERTScore F1)
Method Top10 Top5 Top 3 Top1 Top10 Top5 Top 3 Top1
Yao ng?%ozz) 0440/0435 0375/0374 0333/0324 0238/0228 | 09077/09077 08990/08997 08929/08922 0.8768/08776
(Dugansect)g 2022 0460/0455 0382/0388 0344/0337 0234/0242 | 09056/09062 08953/08955 08876/08878 08707/08723
Ours 0500/0503 0426/0429 0369/0372 0247/0.254 | 09156/09178 09046/09068 0.8956/0.8977 08752/0.8783
« QAGen ZEO| MMt QAY EHE EtotY| flsf FHEIIE +&e (Diversity-Q(A): H2(FE)2| CHd
=7, Quality-E: X2l QAZS| =2, Relevancy: THEf-QAY Zh 2ty Acceptability: TH2f-QAZ0| 27|
MAME|OI=X|o| EfEtA Usability: ne 20| &271sA Readability: 2HA Difficulty: LHO|E, 1: =242
5 IASFEED)
- MAHo 2 =2 M58 HQ(Krippendorff’s alpha score: 0.59-0.61)
« HHEI QA Y RY CIdE BoIsl| s &2 3! SE RYE SHE MR
« 7|EATRS0| sl ZYHUA ol X SH FHO| LIEHE
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+ QAGen 2t ZE0f| Lt ETHE

- A A0 2f 2E0| MA| M 2ol STEH = 7(0451a /USS &l
global local
Method Divesity-Q{ Diversity-A ¢ Quality-EL |Relevancy ¢ Acceptabilityl Usability! Readability ¢+ Difficulty T

FQAG (Yaoetal,2022) 303 306 266 135 1.86 226 136 21
SQG (Duganetal, 2022) 296 303 33 156 213 266 145 236

Ours 2.35 218 2.35 131 178 21 1.65 298

GT 165 171 168 103 135 15 12 295

‘What Why When T Who Where BN How

Fairytale - 41.98%

25.95% 0‘2- 6.0%
QA
(2022)
Dugan et al | 65.36% 3"“-
o 4.91% 10
(2022) ’
6% 6% - 16.00%

(1) Question type distribution

Ours 1 26.82%

I Explicit Implicit

Fairytale 25.23%
QA
Yao et al.
(2022)
Dugan et al
(2022)
Ours 32.06%
(2) Answer type distribution
MAP®@N (Rouge-L F1)
Method Top10 Top5 Top3 Top1
Ours 0.503 0.429 0.372 0.254
wio QFS 0472 0401 0.348 0.248
wilo Iteration 0.463 0.427 0378 0.253
wlo Contrastive learning 0.438 0.375 0.326 0.261

2&JI= 1 02. et AIAE
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E =S
RIAIZEHI2 ALHE HH2ist RAGY |2t CHst 22

1.7|& 49

o 7|E0f JHLE CHS A ARIS Ched| XAl TESIAHLE 2 ALZXI0|A 3ot FEfe| YStE Foistis.
7|Ee| BES2 X|AMS ALEXIOA UFYCE M= 50| EHIRIS. E5 0|X Pt Zofe BHsh XAS
Hotst= HEfe| Yatet= ST SIXotA BOAls

- 0| floto] 2 AFO0|M = X|A2 AR HIEALIE SA0f M = 0|F BtYsto] HiHE ot= RES Hoket
Notst= st RES MAESH XML HEALIE SEF|A 0|S51H, 0| /8t M4 Z&2 Poly-encoderg

SoliAl #iE. oA oflSst XA HEALLE 0[Z510{ OFX|2} U5tE ModstA & o[, X|Qtst= 22

7|&2e] BE1} Ct27| HallucinationO| M1, engagingness’| =2 HEfZ &sp MM EIS SI0151912

2 9410jA= CHEXQ! Persona-knowledge CHa} H|O|E{AIQ! FoCus HIO[EAIE 0|8

o0y, grounding,

generation Of|A 2% O =2 MsS M9 Lot et BEo) 2517} hallucinationO| 11, persona
engagingness’| =CH= 7S AlsiMo 2 Z0Y5|9I2 Est X|otst BEIO| retriever MSE ASMO 2 HO{RQI T,
SH M DE0| st #Hele Ao 2 HOIFUS

Dialogue

Human :Isitin England?
Machine : No, itis actually in Scotland where you are going.
Human : Where in Scotland?

Human's Persona

I will travel through North Ayrshire.
| am going to Scotland.

[like history.

laminterested in architecture.
llove to garden.

Ground Truth Knowledge

Eglinton Castle was alarge Gothic castellated mansionin
Kilwinning, North Ayrshire, Scotland.

Predicted Answers

BART base Itisin Scotland, whichis a place you love.
BART large Itisin Scotland. in Scotland. in Scotland. in

Ground Truth Response

[tisin North Ayrshire so you could visit when you travel through.
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2.7|= 44
« ECh X|4j0] SH511 D=l CietE d8ah| 2l Ofl A
7|gte = 5= tiet 2RSS 270
I
(Puly-cnmdur 3

{Knowledge Selector;
Vaiat

(i)

I’Lrwna Selector 3

“Persona |
g e N
i Undicator) | i

I_J

2ot 20|, 2 TN = HA AtetE BE
CH3} history®t concatst = |<PEQ

=3
==
nowledge Persona Enhanced Query)
A0
o

=018 29F 20| 2|F AR HEALL HHE

Retriev l'r(.\n:\-l’.xmlr(lnu)\
Document Index
PR
7/ \\
/ O \ z,08
| 203 2,02 ) 7
\ &
Sl
e .4 O “u
T g0
z0 (0
205 2,-07
5
Generator [Marginalize | Geperated
(Parametric) Answer
p
) Qu:r}'-ﬁnhlnrcd Generator /

0[83t0] 8= Fdsta, st o2
o2

!

SHFT FO{Z WEf7to| AHMS 0| Q7| W20, HEALI} XA
LIS RAGEHO| =] 1 é'% CHs 2ots dds

U=, RAG-token2EL EZS StLt MASH OIC} lossE marginalizests REIO0|D

SlLte| 2% B MM S [oss2 marginalizedt= PEQ 2 A0M= &

3.7 €8 % S8 20k

* thish OlOIMET} Oftiet K|Ajof| CHsH SEe M, AtEAS| H2ALIE |
ChetHlOJEE 758

- HEaLtet XA BF ghdet HH XIS 7hset ZES BE £ U

 AEXIA SHBIALL FHS ot S 7I1E MR 222 SHIE EE

|2 = HIodE)=

— %
Mlojl= GeneratlonEHﬁﬂ% Groundmg EH 2=

e
37+ &
Grounding 2 HHgt |2 ALRF X[AS HOLt & SR=X

= =
Sk Generation EfA 3
|of| CHSH S=2 B7

O 1= O

Hois10] AFRA} T

=]
==
iz}
[
LD
oo
=1
o

EE‘II Ol

ALEQE X[AIS S2tA
HHSE Poly encoders
IE0f AFSE KPEQE O

A =l RAG 222 RAG-token 221} RAG-sequence 2ZI0|

. RAG-sequenceZ2l2

DS 2 0| 755t

95 RIS ABE 4 9

rir

= Generanon HItMEZCc=z

ChrF++, BLEU, ROUGE-1,2, L, BERT-scoreZ} /11, Grounding® 2= Persona, Knowledge Accuracy”Z} Q2. 0|
QU= GPT2, BARTE= O|X2| FoCus Ci|O[E4Al0|| A E45E5H H|0|A2IRI0[TY, INFO= 2 HT0|A] K|oFSH BRIR

XM= | 02. CH=E AlA

AL
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Generation Grounding (Acc.)
Models
chrF++ BLEU R-1 R-2 R-L BERTScore | Persona Knowledge

GPT2small 2873 143 3658 1944 3262 8856 6744 6959

GPT2 rnedtum 3012 12.31 38.29 2117 3412 8892 6744 7242

BART base 2977 1.99 36.24 19.73 3213 88.35 6745 7218

BART large 3069 1191 3657 19.83 3205 881 6744 7101
INFO (SRS) 5133 29.36 53.36 40.36 5116 92 827 99.24

|
[;JEE'] INFO (SRT) 53.29 3146 58.26 42.35 53.06 92.29 80.87 99.22
T Me At

« 2} 2] thoto] HYAQl HILE 916109 Atgf "I T
= AF0ME Hetste 22 d5S 9Nz YIkel| 91610 Human B7HE TI-SIAE. E7oAfl
E2|2 oF 5712, Adequacy, Fluency, Provenance, Engagingness, Hallucination2| =2 S0{224. F 5712

ol
=) 2 Aot =M= RankE F015IR12. Hallucination2 H|2lst LIDIX| HERI0|M =
AP E2E MY Pt 288 ol0I8 BIHE fIehAE test AlojIA QMO 2 50742 CHSHE ot BIHE
| € Human 72| &S 2I5t agreement M= Fleiss’ Kappa £ X614, 0.41852 fair agreementS
S =2 Amazon MturkAH|AS EsiA DTS

Avg. Rank
Models
Ad. H.l Prov. Eng. ! Hali. ©
GPT-2 small 357 341 358 346 249
GPT-2 medium 31 3 304 325 302
BART base 343 329 347 322 245
BART Jarge 331 363 329 344 2.69
=T
s an e INFO(Ours) 157 157 162 163 435
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- KEBAP: ASR(244014]) % Sx{a|S 9Izt
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- TRciskm Ch20] A 7|7wed|

. El2{l 7|yt st0f Il

ol

« PicTalky: Text to Pictogram
+ COVID19 EH|QIS3} 7|A|HA7|

- oIzbo| QIx|2HES wolst Enlol S35t o]







KEBAP: ASR(2

O A SRIEIE ot ot=0] 2F 4T

Korean Error Explainable Benchmark Dataset for ASR and Post-processing

JtsetHIXIOE2 HOE =

2= M
1.7 &9
o & =zl © = He Hsl= Sts =
- = 22 U MM @RI ZUSHE S HIAES 217} 28 RYUS MiEslsto] 2HO| et @RS
= L=l A =
njofstD, MY 75T 4 YES 8
= o = ] S = A = = o ol
- 71E9 S9N H =XV 7ol EXE FolE @F R SR R 9| REC= Clsl 2H JMS 2l
EAEE Tl | &SIt EHIE sidstaxt
= = = = = o o = = =Hs
- Olz{et 2 BF ZHE 2=A7)7] #l5t0 34 R HAE S 25 1245l0] 27 RIS M=Z8H0]
o o= =lHO == =
SRl O2 FIEHS 9J3t SRS TEY 4 QS 3
Z= HHEH
2. 7|44
= L = o o o = =
- S MAOAME 0| ISk i 7| =0 0|Z 1121510 St HAE 2f#s 2% 125i0] @F
o =ik
QS M2atet
(=) o H= o S HS = =] = O5{2 226 A o = o
- 5922 ZR tER 27IKI(2S 8, L3R EY)2 HFAR 2F RS 27 + AR 48 272 32
= = Tl O 1o =
2474, HofRt £49| R 13712] MR RFE Eofshs 524 A 2F RS Of2tiet 20| Folgt
Noise Type Description
Home appli x?::;ﬁ;:acmne Difficulty in recognition due to ambient electrical appliance noise.
Motorcycle
Individual transportation | Siren Difficulty in recognition due to surrounding individual transportation noise.
Honk
Road side . . . . .
Street Crowd Difficulty in recognition due to the surrounding street noise.
Cafe/ ant gzz‘_’:;?;z‘mion Chall in perception due to the noise in cafes/restaurants.
Market/shopping mall ;‘;i(::;;?lm?ﬁrkm Difficulties in perception caused by the noise in markets/shopping malls.
Subway platform
Noisy environment . . Inside the subway . . . . . . .
Public transportation Tnside the train (STRIKTX) Difficulty in recognition due to surrounding public transportation noise.
Inside the bus
Terminal ;rl:r:;en'm:la:v\:iat;:;ﬁ;m Chall in perception due to the noise at terminals.
Construction site g:fs:::;ﬂr:;::gif:e Difficulties in perception caused by the noise at construction sites.
Factory K::::::; gpl:_?::;s Difficulties in perception caused by the noise in factories.
Nature ambi :z::g zi :::waves Chall in perception due to natural ambient noise.
Etc. Artificial mechanical sound In cases where external noise is present, although not falling into the
aforementioned categories.

‘When there is a presence of pauses between syllables in speech that has

Pause (silent) not yet concluded.

Filled pause ‘When habitual sounds are inserted during moments of silence or break time.
- ‘When phrases or longer segments are inserted regardless of their relevance
Interjection . .
to the intended content being expressed.
. ‘When grammatically acceptable sentences are inserted without conveyin,
Parenthetical 8 Y P Yying

specific meaning or significance.
‘When speech is terminated without concluding the sentence.
Repeating the same word or phrase in succession during speech.

Unfinished interlocutor
‘Word repetition

Syllable repetition Repeating the same syllable in succession during speech.
- . Phoneme repetition Repeating the same phoneme in succession during speech.
Characteristics of interlocutor Sustained ‘When elongating certain parts of words within a sentence during speech.
Hyperfluency When excessively verbose speech is employed.
Mutter ‘When muttering with an unclear demeanor.

‘When syllabic intonation is inappropriate for the intended speech purpose
or difficult for human-level comprehension.
‘When speech rate is excessively fast, making it difficult for human-level

Dynamic error

Speaking rate comprehension.
c AF O 4R 28 =3 H-0| ot 0|27t ARl el Sl AAME =8 SFEM = FH 427t
Ql2i0]| 57| Zatel= 227t Bi
[MepA, x| S4 QIEHO0|A OfE2[A0190] AFEl= &8 S 12510 2/E Mt

o)

Table 1:

Proposed novel
speech-level noise type
classification criteria for
KEBAP

#2&JI= 1 03. JIHES
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- HAE 2 OF SHS SN oA MM WHE 4 s & 13740] YAEY 22 mElsi0] of2fet 20|
Holg
Category L
Description
LevelA LevelB LevelC
Spacing - - Violating the spacing rules.
Punctuation - - Punctuation marks are not attached in Korean sentences or are attached in the wrong.
Numerical - - Cardinal number indicating quantity and the ordinal number indicating the order are in error

Remove - Some words are not recognized, or endings or suffixes are omitted.

Addition - Same word is repeated, or an unused postposition or ending is added.

Replace - Wordisreplaced by another word.

Separation - Separating consonants and vowels in characters.
Table 2: Foreign word Instances of incorrect conversion of syllables between English and Korean, as well as writing
J 4 ? II Spelling and conversion spellings according to pronunciation, have been observed.
Proposed text-leve ,
P L Grammatical ) G2P  Writing spellings according to pronunciation.
error type classification Spelling
criteria for KEBAP cve  Spelling errorin non-speaking alphabet units.
G2P and CVC indicate Post-position - Instances of inconsistent or missing post-position usage in target utterances.
Grapheme-tophoneme Syntax - Cases of grammatically accurate yet interpretatively ambiguous meanings.
and Consonant vowel Neologism ) Instances of the discrepancy between target and its similarity in meaning, pronunciation, and
conversion, respectivity 9 absenceinKoreanlexicon.
- ofiEf HI0[EAlE 2t8510] 24014 & 2| HHIO| oM TItheto] 845 M| =82 & 4+ U2

A S o =
3.7z 28U 88
cEgge sy oS

A Ol
T MO
- 53], pld MAIE 22245104

Conventional
(WER, CER)

=% Lhi'n

1] (1 N
lll 1
ASR model »i @ =+ 0.5 E

\

KEBAP

h H { I

h ll'l' ! Error

@ ' ASR model »i rer.
N

o
-

217 2 7S flst 2

o e e e

I'
r
>
0x
™
L)
4
IR
HO
>
mlru
RJII

2tefsto] 23 45 Mo =52 &
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- AlEe A5} A|AE(Google Cloud Speech-to-Text 2! CLOVA Speech)2 CHAIC 2 M|E5}El ZIES 23l noise

type of speech-level} text-level error Zk2| A2t EM S oSt

- speech- and text-levelE 25 112{610] BHo| 5HS HI|&t

.+ Of2ll Ee CHERQI S4QIA| MBS AIAH U OF AA DHo| B} Zijo|Ch MEXQ! BWIHWER, CER) 21t
ASR RO {50 H|xet NS & £ AUS J2{Lt 2H2| HEA X[V} H|SIHEHE JHE 2-0| 7HK| 2
A= 50| O27| W20l ZHO| d5 s flet Heteh 20| ERe! 2= o83t AAH s 34
2ol Mol HAE 2 ©F Milo| S 2Ajs

WER CER
Easy Medium Hard Easy Medium Hard
Google ASR 047 063 093 0.21 034 069
Clova ASR 053 067 094 0.2 0.35 073
Whisper 048 067 092 023 035 065

=4 2 & A3 24 (nhoisy environment)d} EIAE 2i[H 7t0| MM S LIEIH. S4 28l Z2
52 HiE|E HIAE 2|H I 2A& 525 QF (punctuation erronQ| 2R TE SE0||A
ol =

S=(7) 52 dH())t 22 2 27t =2HEIAS 0|2 LI

+ Googlet CLOVA & CHZ= wE=(Public transportation) KM @5 Muzt 74a 3| Aot £3|, googlel| 42

2% 25 (punctuation), E|0{A47|(spacing), 1 &|(replace)?| EIAE 2{|#l @22 0| AtM0| =9tom, CLOVAS)
o
A BAE S (punctuation), 044 7|(spacing), =7} addition) @E 22| AZtAM0| =&
- ISt GoogleQ| AR AtA F=H AF(nature ambient)0f| A 2748t R& S ERIOLE CLOVAL| 2R H|WM O HIAE
= =] S S oF A o
QR UME HS 2 4 S
Factory - Factory 4
Construction site - Construction site -
E Cafe/restaurant E Cafe/restaurant
£ a0 E 50
£ Individual transportation - i Terminal 4
2 z 40
=4 Trminal 30 8 Street -
2 2 30
= Street - 20 S Individual transportation -
g E 20
;‘f Home appliances | 10 :'.' Home appliances o
? 2
g Public transportation | . . . g Public transportation - - -
o o @ 0
Market/shopping mall - Market/shopping mall 4
Nature ambient o Nature ambient -
SERSEEEBEFRE SLESEESRER 4R
text-level: error types text-level: error types
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- A great translation of [SRC+] is [MT+] _ [SEP] A terrible translation of [SRC-] Is [MT-] .
. (@ swc: a2 2
XLM-R terrible ‘em'ﬂ“ - SRC: English / MT: Korean

_ ALBAE O OFF M2 20| 71O HY 4+ YGUICH

[CLS] A [MASK] translation ormu | is [MT] . [EVIDENCE] [SEP] (Users can now fry with a very smallamount of oil.)
_ Users can now fry without oil.

The user may now fry with very lm]. oil

OJAf| ALRAR= 7|2810] BjZ £ QlaL|c} - In this context, the word 'g/0]" means "without’, "Withour'.

(The user may now frv without very little oil)
('l']le usermay now fry without very little oil)

E] In this context, thereis a named entity of AFE2} (user),

= — [3]
%0}-5+20{ x|l
of &x| 2

- X[HEQI Q= EfX| 7|&2 M|, 9|2, 1] HE S LISt 2019| 7| HY A|AHNAM EEE £ o,
Ol= AMZXtoi|A| Hot Fatsh 7|A| e ZatE HMB517| Qs 2ost 7|aQ. HAR 2MLE HAX|e] ZXS
MAZIO 2 HIts, XYMl QFE SZUX o2 AHSI0] 88 4 QIEE & E3| HE, o7, ZH| 29 5
Q20] Chal Bzt 200l M 0iR =28t

4 I'6'4

O — |

41 MY e

+ Huggingfaced|| 270=! AP &=l 40| 2RIQI ‘bert-basemultilingual-cased’, ‘xIm-roberta-base’, ‘ximroberta-
large’Q| HAZQIE DHS AR50 X|HEQ QF EfX| DHS Sa45t HX| 37|= 64, SHEES 2e-5 Adam
SE|0f0|XE AFRSH0] 10 of NVIDIA RTX A6000 2tZof|AM 3|0y, 0|71 27 2|

Sot =3e ags
458 SY5k= MCCeF F1 87 EH4E AH83H0] ds2 588

T3 =0 St Alg

=20 =
* BI~E2F Ut Ho[E Ao CHsl 7142l EE F7iet HEC 2 Meleh 2Nl 01F A0 HEE Arget &&0]
Mg =2 g5 20|, 53| 7= ¢ YHE Argst 40| E2 ds2 28 Ol E =2 R EE

At8stE 20| g50 2 eks DIEE 20iE

#&JI=1 03. JIHES 95



Test set Eval set
Mean
Method MCC FI-NOT FI-ERR FL.Muti MCC FI.LNOT FILERR FI-MuTti
mBERT 0003 0955 00227 00217 0.2061 0941 01791 01685 03122

XLM-R-base 0.2688 0.9565 0.2807 0.2685 0.3567 09458 0.359 0.3395 04707
XLM-R-1arge 04307 0.9661 0.4286 0414 0.6346 0.9648 06444 06218 0.6381

PBFT 0.6564 0977 0.6667 0.6513 0.7208 0.971 0.7451 0.7235 0.764
+META
Demo 06396 0.9759 06512 0.6355 0.7836 0.9779 0.7872 0.7699 0.7775
Language 0.5931 0.9739 0595 05795 06731 0.9681 06813 0.6596 0.7165
Length 0.605 0.9751 05913 05766 0.723 0.9726 0.7191 06994 0.7328

+BILINGUAL GMT | 0.6649 0.977 0.6815 0.6658 0.7331 09721 0.7573 0.7362 0.7735

ROT 0.6539 0977 0.6614 06462 0.7646 0.9755 0.7843 0.7657 0.7785
wr 0.6417 0.9765 06452 063 0.6616 0.967 0.6739 0.6516 0.7309
Similarity 0.6155 0.9756 06034 05887 0.6506 0.9658 0.6667 06439 0.7137
+MONOLINGUAL
[a2l] GEC 05523 09725 0.53567 0.521 0.723 09726 0.7191 06994 0.712
XYLl 2F BX|
Al5| 77} NER 05345 09707 05378 05221 0.6616 0.967 0.6739 0.6516 0.6899
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29| #HE 8{0] ZtF pre-processing X post-processings Sl ZH| 55 YA 5 UCt=s A7
SEUS 7[5O Z low-resource 20{Q1 Korean-English NMTO]| Ctst decoding strategiesS %2510 ZEQ|
12 glo| #iol M50| e vl S S5 St

Beam sized|| 2 M& B3} A8 n-gram blockingdi| (2 M& B35} A length penaltyE X 25IUS o
ds & R 32 S Ao, ARZ1} Crfet decoding strategies’| 45 &0l 20| &2 &

=
A 7|E Korean-English NMT A S0]| H|sh H| WA 22 ds52 B

NIA 2132| s SH5E ClI0E] && 4= A | ILNIA 2132|s 8152 ClO|E &2 24 AR

=0 T I

H 224C3te, Machine Translation 8-
- SH=50{-J0| HY UZ3| AIG|O|E] &

=0
« (A7 7HL) oSt HziE Shdo| g ¢ 23| Al L0 E &5t 7iEst
7| A 2HO| 5 2

7| AHE 2

< 12{CHEkn Machine Translation

12L&t Machine Translation

Model | ko-en +

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

HIFHE. A USAS HOEE 32 JULICH

Translate
e e S S e e S i e e

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

Developed by Chanjun Park
Homepage
Blog

- IWSLT=OJIA 7|4 S3) 20| SIS 9Js) ALR3H CO|E{Al Test20169} Test20172
223101 EAE T
= The International Workshop on Spoken Language Translation : AIZ 226 £, ¢io| Zehd

pE

njo

« (¥ Z3P) BLEU* A40lA 16.38(Test2016 7|&), 14.03(Test2017 7|&)2 7|& E}
CHsto| 7|HSs 2Eo)| HsH ATHHO = 52 A4} 2=
* BLEU Bilingual Evaluation Understudy : 7| Y Zutet AFZ0| 213 $st Zu7t Yot SAFEHA
bl 25t0] o] T3t H5S 2 s Wy

https://www.aihub.or.kr/node/4525
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2.7|s 4y

. 2 ol HEg
n-gram blockingd{| (2 M= Hs} Al
ST strategiess2 SYEHOE N
EESHLAICE

3.7l €2 AL S8 20t

- CHet 015 Ql0S1tel By

0

decoding strategies= 235101 H| Wl

= T1O0

Decoding Strategies

‘ Beam Size

I

' N-gram Blocking
|

| Length penalty

ZIslist CH¥St decoding strategies® A 37HK|2 beam Sized| [T
AIB| |ength penalty2} stepwise penaltyd] (2 As
S

t= 740] OFl S =XQ! pipelining HEHE X E5}0

2= TransformerE 7|29 2 $t Korea University(KU) modelS baseline@ 2 510 0| 7|Hto 2 C}QF

HHS TSI,

L

Y

[ Feed Forward Netmrk )

s _

88 §

Encoder
X&

T
(

I Input Embedding with Time Signal |
Ha  Hdae  mg oE2 AU

Multi- Haad Attention )
b

L — : :
'[ Feed ané:'d Network Alj-
T
| 18818 38
o i T
" Mulu Head Attentncn )
ok 0 0 TR T T B i
Sleleleleiels
Q Q10
(@)i{e] eJ(e){e]
A O R
( Masked Multi-Head Attention Al

| Output Embedding with Time Signal
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42 48 Zat

+ Post Processing M8A| 40| etalEls &olgt

Beam size Iwslt 16 Iwslt17 N-gram Blocking Ilwslt 16 lwslt 17
Beam1 1727 14.84 Uni-gram b4 498
Beam 2 17.77(+0.50) 1519 Bi-gram 15.98 1443
Beam 3 1751 1499 Tri-gram 1762 15.09
Beam 4 1749 1483 4-gram 1765 15.24
Beam5b 1734 1475 5-gram 1774 15.22
Beam 6 16.97 14.49 B-gram 1775 1521
Beam?7 16.81 14.41 7-gram 1772 15.20
Beam8 16.78 14.31 8-gram 1777 15.20
Beam 9 16.67 14.29 9-gram 1777 15.20
Beam10 16.46 14.23 10-gram 1777 15.20
Beam size Total Time Average Token per /s
Beam 13.929 0012 1609.359

Beam 2 14.667 0.012 1477046

Beam3 (WAl 0.013 1363141

Beam 4 16.241 0.014 1292145

Beamb 17683 0.015 176981

Beam 6 18.565 0.016 1101.098

Beam7 19679 0.0177 1026.473

Beam8 20949 0.018 960.227

Beam 9 22693 0.019 881692

Beam10 23907 0.020 828938

Penalty Iwslt 16 Iwslt 17

Average Length Penalty 1794 15.42(+0.08)

Step Wise Lenght Penalty 1779 14.95

(Average+Step Wise)Length Penalty 1798(+0.71) 1522

5.0%
« |2 : http://niplab.iptime.org:32296
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- Q| LAl afel REdt Yol e K| =8

+ QITAIHY J|Ae] 7|52 DH 25 wolo| BEEH Al 7|Ut DHSH ASHANA'S TEFHCE of
n

= H
Sequence to Sequence E': 19| LSTM-Attention 12|11 Transformer?|gte| BEIS 0|&510] nXEHA
‘&1t Subword TokenizationS O{'27| st=LFof| 2t HS0| HEAH H2fK|=X| 2telsiZCt

=

wE pe@  vemE  pae  wymn
Eud 34

Institute for the
Tranzlation of
Korean Classics

Web Crawling
Korean Ancient DB

Korean
Anclent
Parallel
Corpus

- AARTEAN-HERETE.

= BEAR =278 18 2§
SHY B2 R SEM U (One
bundred peogle of Jeangnaung
Suho Ceunty were reduced arnd
returned to the main cape.)

Ancient Embedding Output Embedding
. with Time Signal
Automatic Extract

Korean Ancient Entity Share b and
Entity Restrict BPE(SVER BPE) Training Data

I

Ancient
Entity
Dictionary

R - B eongreung]
FHE . =T (Subs Country)

- =0

PE, Sentencepiece Unigram
gt & MEZ3E H|ustArCt
Sy §

A= S EQATE

- NERQIE 22| YA st=Liof w2t CrFst MEg TIlotRICE Charttel, B
£l Qt5H= Entity and Vocab Restrict &2 E3 MEYE E2|2 I._%
ZFIIHMOZ Vocab2 JCHZ =T Entity2HS 22[5t4S I 50| g Halst
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Model BLEU Token Per Second
Scnteneepicce-LSTM-Attention 24.39 2758
Sentcnccpicce-Transformer 2269 982
BPE-LSTM-/\ttcntion 2518 2029
BPE-Transformer 2443 122
Char- LSTM-/\ttention 2366 8785
Char- Transformer 16.24 1466
Entity Restrict- LSTM-Attention 14.74 3013
Entity Restrict- Transformer 1512 174
(Oun)ShareVocabandEntityRestrictBPE-LSTMAttention 29.40 5004
(Our) Share Vocab and Entity Restrict BPE - Transformcer 2968 1379
5.0=2

« O|2 : http://niplab.iptime.org:32257/
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PicTalky : Text to Pictogram

.+ olO{UIEt RIOIS 7171 OIS S 2 UAMEH U ABIAUZIO|A B2 Of21S 'S ZLOM O] Moj FHEHS Zx] K| g
+ Augmentative and Alternative Communication(AAC, H2ITHA| SIAIAE) = AIHZI0HE 9= O|S0f|AH| AAAQI

OAAE 4TIOZ AIRE 4 28

+ B 1L LEIAS AACS| STHO R FICKE HE5101 IO B0 01S0| EfRlT OAAS ST 910f Of3
522 FAML 4 AEE SE 22l 7l8t ABAIS AHIAY

i
=~
>
0F
IE

« TEJHM2 CHEXQ! H2t THA| 2AAE fTOE 210129| 0{24=20| /U= AFREIAl =20 EICt HE I 22
ML 0fHl= & 3 7|ISHAE OlssHofRt ot 102t CiEA| Ot 2ptMo = =X 2oJn|E MY e ~ len
0|2 Qloto] WEIM2 SAAE HOE X|Est 7iMst= Hof| EXMo = ALSE I o2t HE MY
SO 2T 2| AFSEICE

- ZETYME T8 sk OAIAE HM|AI(PECS, Picture Exchange Communication System)d|= X= -2 |04
0|2 20| Mk 200 S&835t1 ULt A SE(Communication Board)ol| 12421 J8IS 0[&3st0] EfQlat
OAASStE HE WEIHUMS Sd HSE 4= U= A0| CHEAQ! Af|o|CE 5t TJ2ls Saf 248 SHE1 tha
AN E 35 S 0Fs2 QI01sE 1t QIXISEHE SA0 AAZE = QUCE o[t 22 B2 A0 MAE
HiX| 5t OFSS2| 2104 O[5 S2lut 7104 Ustof| RNl =28 &Lt

3.7l €8 AL 38 20}
7

« X[HFoKet AtHld Fofjo 7|2let HET0HR! S OM~M4M ol siEsts &E Foi OtSE2| AL 28 EHo=
MN87ts

4. 4

4188 2

- = AF0M HietstE Mb|AE ZE HOl 0FF2] oAAES 1 0] OSHE STIAPZ|= Hlof SX0] UCt Zat
HES &2 & MM 2 SAl0f 22F5t0] TWHSIEZ AMEAPL AE H X RSIHEE siAte| o|=8
Mo Z ofslig 4 UCH ok HIAEQ} O0X|7F &0 TEE|7[0)] 21012 Q4SS HTYXOR JIEMFA|
O0tE AAR RESIO ANE HiZ 4 U= Y=Y of5 Lot 71SSIth Wt Hetshzs MH|As 2E Fof
OtSS 22 MAEX| HEHRl 210jof 250 e x|z, SE+u| YL W 42 £7 X8
£ 9t
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el Lwgusge
B
§ Artfical reetgerce

\_5>--||-||-- “ A" '

(o Pictalky I go home.

Real-time l [ )
Grammar Pictogram
speech { correction J -[ Text generation

Experiential
language
learning

recognition
L .'@

| love you.
[3zn I goes home.
The architecture J| &8 ooy prorm
of proposed
Deep Iearning- Correcting the sentence and generating corresponding pictogram
based AAC Grammar Correction:
service

I go home.

+ YHOZ | love danceingll2t= 2F2E0| SO7HH Haid 7|8t A2 nyI|E Sl ||
Exog nH™g TAECt 1NE Tdst 2XE Text to Pictogram EES Edf €A
HZsHFA| EICE

5.0|2
« O|2 : http://niplab.iptime.org:32257/

Save and
continual
study

ove dancing0|2t=

EE HEDMO=R
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COVID-19 EHQIES} 7|1 - 06 |

. EI—E HI74IE7* Z(WHO)2| Coronavirus Disease-19(COVID-19)01| Cigt TH|2! MO 2 COVID-19= M|AZQ]
A

42 AFYARE £ES1 UCE 0|2 S53P7| 2I5H0 =7+ 28 B wghtt COVID-19 23 this et
52 310 EH@ 40| B2 ATt

- 0|2{8t 270f SHF 22| AL J0M= COVID-19 Zmelof] E3HE ISAZY (8t 7|AHM A (Neural Machine
Translation(NMT)) 222 7HesHiCt

+ 0] DS OIS SO ZYA0|, AHPI0|, S0i, 0[2/0}0}, 24I0}0}, F0] Kielo] 7H5t Transformer
7|6t ore @Rock
+ BT BLEU H4E 71F02 483} AIAH T H|mSI0] BE 910] KON RADIE 2 M52 HCH

2. 7|2 uhH
- COVID-19 =m0l S5tEl 47 |E 9fst S5t 22 CrSat 22 B2 0|F0{zICk:

1) COVID-19 & H|O|E{ 7
2) ol EO|Qlof| EstEl X2 7|8( Subword Tokenization 22! X|&

3) COVID-19 E=0|210]| E3tEl Vocab 3=

4) Sequence to Sequence €2 I%EF TRl Ef 2E K&

5) S5}l 7|2 7|H e El Y dlixlate| Ms Hlm H7t

- TOol ESto M RUECH E28 4= oY =O|Qlo| £3HE I0|HE F&s5h= 0|0 0l AlZtat HIEO|
20| E= 0|} TJ2{Lt 2 =20{|A ALt Corona Crisis CorpusZ2 2 TAUSHIM 2E ARZIS0H 222
QEL|0| AR Q120 0|2 Q0] H|O[E| T X0i CHSH A|7ut HIBS et 4~ ULt

Al sl E=021o] HlOo[E =2t B H|%}

4. 41

4188712

- 2 AN HES 2§t HIOE{Z TAUSOIA S7iSt Corona Crisis CorpusE O|&otRICt aief A= JHE
SHOZ AL|QI0], O|E2[0t0], AN, =04, A0, S20{2| BH LSX|E NISaHh=Ct

Platform

I
Language Pair =~ 1

COVID-19 Machine Translation Platform

0 e
______________ . s Model
! — -

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

(ODEL v

[3&]
BRI MBI BTl Concept Of
—TAUS Corona Crisis Cor \/ Developed by Chanjun Park COVID_19
Homepage q
4 g Neural Machine
Eliminate language barriers Translation
Platform
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- AN B =20A Hotst #19d RH0| M48st AIAIR! 12 #H7|t H|Wst0] ZE A0 0f| CHaHO{ BLEU
{42} BLEU1, BLEU2, BLEU3, BLEU47IIX| 2E £X[|0f|M =2 M58 BiCt

Experimental Results of COVID-19 Model versus Google Translation

Model BLEU BLEU1 BLEU2 BLEU3 BLEU4
(Our) English-Chinese 26.23 53.70 3210 23.90 19.80
(Google) English-Chinese 15.36 4740 2110 1090 610
(Our) Chinese-English 36.28 65.80 4410 34.30 28.00
(Google) Chinese-English 29.49 59.70 35.30 23.60 16.20
(Our) English-French 4610 7160 53.70 4230 33.80
(Google) English-French 4321 68.30 50.20 38.30 2950
(Our) French-English 48.62 74.20 54.60 4250 33.60
(Google) French-English 4467 69.20 50.30 3850 2950
(Our) English-German 35.21 64.00 42.00 3110 2410
(Google) English-German 26.03 b310 3140 20.30 1350
(Our) German-English 41.89 71.20 49.80 3810 3010
(Google) German-English 36.00 64.70 4300 3050 2220
(Our) English-ltalian 44.80 70.20 5110 40.00 3210
(Google) English-Italian 3964 6450 4540 3400 26.00
(Our) Italian-English 50.21 75.50 56.00 44.30 35.90
(Google) Italian-English 4775 7290 54.30 42.80 3410
(Our) English-Spanish 44.40 7150 51.80 40.20 32.00
(Google) English-Spanish 4044 66.30 46.30 3450 26.20
(Our) Spanish-English 46.69 74.30 54.00 4250 34.20
(Google) Spanish-English 4289 68.20 4850 36.50 2800
(Our) English-Russian 28.09 56.50 35.20 25.30 18.90
(Google) English-Russian 26.08 53.40 3330 2250 1550
(Our) Russian-English 34.35 6510 4100 29.70 22.30
(Google) Russian-English 3109 5870 36.50 2490 1750

5.0%
« O|2 : http://niplab.iptime.org:32250/
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QIZto| OIX|THS HHAPt THIO! S5} 4|

CCM: Cross Communication Method for Domain Specialized Neural Machine Translation

1.7|= 49¥

- THRIES NMTE BHEY| fI8t 7|1& YHE2 tHE-E general corporadil CHSH pretraing {Zl & domain-
specialized corporad{| CHt finetuningS 5= B0 2 RISHE|QACT

« S 7|&2 cross language speech perceptiondt 2t&sH OIX|1t6HY 0|28 HIEIO 2 J|&9| HIfHES
e Astiar, Qlztel QIX|IYOA REIEE €2 MER THIESE HHEQI Cross Communication
Method(CCM) HHE0|C}. A Z1} 7|Ee WHESH H|wsl0] YMo 2Lt FHOZLL I 248 M5

HEALE

2.7l 84

+ CCMOJ|M= Primary mapping2& Q18+ secondary mapping2| H|2f2 8107 | 2/t mapping 2t&S ZIESISX|
OLQICL 2|11 general corporalt domain specialized corporaZ} BHX| LHO|M AEE 4= Q2 HiX| T
7| dHntol ApEES FQICh O Lioprh YRt AIHA = source language®t target languageOi| CHSt
HAS sh5st, £OQl £33t IHAE TRl S5tEl 80{S3t eSS Stasttie FolM 22 o
e

Eith= S Hesto] Bix| g Al HIZS D3tk

« 2 971E= cross language speech perceptionzt ZtZst SHMES HIEIO 2 7| BIAl0f| CHEH o2
E|ICE FR0k= 015 2101 S8 1Al E FEe ] primary mapping®| &gt §10] phoneme=2 7
ATt J2iLt 29| AR EX AH0{o]| thgt mapping0] DHE|M Q17| 20| M2 ¢10{o| SMHE F
mj initial mapping®il 2/l AH22 mapping2| st&S MSHHA EICk ool thelf R2l= ZMHQl £t 7|A -0l A
PFA techniqueE &t&3st= 20| It Z2X(0f Cist 2|22 XA =L M2t 2 AF0ME 7|E| Y
EIT|510 M2 MRl E5} 7| A t19991 Cross Communication Method(CCM)S H|QFSHT

mjo

« 2 1= CCMZ} PFA(Pretrain-Finetuning-Approach), Brute CCME 2tZt H|msEo 24 0@l E5} 7|A|
B0 F|HQ| M5 S Li= BHHES RH=C}. Brute CCMO|A= corporadi| CHEH 722 210| combined corpora®
= SHESICE O YWHES0| CHoll 42 Hlweh &0t OtL[2t X BME »3HstO 2 visiblestA|

#&JI=1 03. JIHES 107



Imapping 2" mapping
Abatch 1\ [ \
- GC weightl ~ I I I
« . l|  Not |
1 M .
2 a & = |7 | | Required |
@ & L

D TS weightl | I I
| Abvach || |
@ a | [ |
\fliji,“, @ I ‘li—/ I I NOt I
2) Brute CCM| () [ Ranc_iomly' | | g I
Q w0 | pick | Required |

| |eo] 1
— | - [ |
| Abateh || Abater |
. o 1 a® I |

[ - I _, \¥/\

(3) PFA ———= | " I
9% © | | | |
- :»/m ‘\’/ @ ] ! I I

o oc | !
( : Sentence pairs in GC \ } \ U _,)

() : Sentence pairs in DC —_——
4.2 M3l A}

- AEZn 2 A0 H|etst= CCMO| 7HE £2 ds58 Elg & 4 URICE Brute CCM 1} H|
CCM2 1613 BLEU score2 Hf &2 §58 JCt 22|= 012 S3fl ths| GCof DCE 3t &xl= A
Z71A21 tuningO| AOOF2H EH[QIES} #1940l M optimalgh 58 B 4 QCh= AS ERLC:

« CCM PFA(Pretrain-Finetuning-Approach)di| B[S AE 119 BLEU score?} O =2 258 H0IFRICE O|= PFAZ
ZIfst Al DCO|| St ot&S ZI-EHHA O|H0]| et5E HEE 7|0 2MSt=, catastrophic forgetting=X|2t
2 X0 siAdeh 4= QUCE

Training Method BLEU Corpus weight BLEU
General Model 2706 100 9153
050 91.26

Google Translation hh68 0.33 9130

0.25 90.85

Random batch training 7540 0.20 9058
010 88.87

Incremental Trining 90.34 003 3079
CCM(ours) 9153 002 el
ours : 001 7421
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1.7|= 449
« 27 == (Relation Extraction, RE) 7|&2 Knowledge base 7t=0| AFEE|= Information Extraction)
fundamental task 2, & 7H&|, 32|10 & 7Hx|7t 5 20| oS mf, CiS5t= BAE F&5t= 0| 55
« & M &7 £ (Cross-document Relation Extraction, CodRE) 7|&2 &7 £&9| EFZI0| &= 20| CHS
ZME oHEl= ZRE MR & 0l= F 707 0| &/, CHE 2ME FdE 8 425 74510, 0|
ALOJO[A R2|O[St TIME ROIM HAIE FEE ofiofot= CHE &S 78t
« 2t =2 A2 head entity/} Sg=l 24
7

2l head document®}, tail entity?t A5 2AMQ! tail documento]
pair2 A0, 7H¥| A0ICH 03] £2 25 7

- 2782 4 £ 22 HMHCR Adsts S VRIS s, BAet S JHRIE 2835101 2Aof ChEt
EME HM5H0 LS 2M 27| &3 7iuAPl= ol S50| Us

2 H20| M2E DE JHIE A S| head document@} tail documentol| SA|0|
x

_\,J_
2
Ral
I
I
I'

« Entity-to-Evidence Retrieval: Z{X]| M 2= mentionS ZAHSH= Entity-to-Evidence Retriever 221S
7%, 0|8 &&ot0] 37t 7iA| =& E’é@oﬂ H5t mention setE a0 FL&5gt

+ Entity-based Reranking: 2t 2= JHXM|OICH mentionsE &-26104 head and tail entities2t2| co-occurrence

3

scores= AASH0] SHZ EISHE Reranking 23
« Co-occurrence 7|8t 42| k7He| S HZ =7t 74 1|§ ZRHEOl =7t JHA| 2 MESH0Y, head document2t tail
document ARO[ =7t ZHX|0]| CHEH mentionsE 4215107 (head document, bridge document, tail document) 2|

RIS HAlo| 22 Z=E 753

Title: F(x) (group) (d})

Krystal was scouted by SM Entertainment

Title: Lee Si-young (d:‘)

Predicted Relation.
Record label

... But Lee rose to mainstream popularity
when she joined the cast ..., and was in 2000 while on a family visit to Korea,

paired with(Jun Jin)of the boy band
Shinhwa. Called the Gundam couple by

along with her sister Jessica. She

subsequently appeared in a small role in
Shinhwa 's music video for the song

Wedding March ...
T ]

¥
o:Selecting Candidate Bridging Enﬁties)
v

i [Lee Si-young — Korean language Red Velvet (group]

&, [Lee Si-young — Korean language —Wendy (singer)]
e:_ Entity-aware Retriever >

[Lee Si-young — Korean language — SM Entertainment] |
------------------------------------------------ ‘L S ——EES ExgandedReasouingl’athse-------’
— — A

Shinhwa

fans for their mutual love of the anime, ...

[Lee Si-young - Shinhwa - F(x) (group)]
[Lee Si-young — Shinhwa — Wendy (singer)]
[Lee Si-young — Shinhwa — SM Entertainment]

Korean language

Shinhwa (Korean: 4!8}) is a South
Korean six-member boy band based in

The Korean language ("hanguk-eo”;
“choson-mal") is an East Asian language

—>Co-occurrence based Rerank@

Seoul, composed of Eric Mun, Lee Min- spoken by about 77 million people. Itis a

woo, Kim Dong-wan, Shin Hye-sung, Jun
Jin, and Andy Lee. Launched by SM

member of the Koreanic language family

and is the official and national language

: 2l
Entertainment on March 24, ... of both Koreas: North Korea ... [_ I:'] = _ _
5 BIHHR|E Elictod =2
d2E =yol= 27|29
""""""""""""""""""""""""""""""""""""""""""""""""""""" SEL
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i)

SoTA 2291 End-to-
End2t ECRIMO]| ZH2+ 2
71&(PILOT)E LtE &M

A =& Ho|eAlel
CodRED X £75}0{ At
Znt

3.7l 28 9 38 20}
LA == (Relat|on E

—
5101 &3S

« PILOTE Reranking
metadata?} K| &l Al

0:
o _|
&0
FEI
10
- N

PENL S

xtraction, RE) 7|=&
ol 270l El= 7| &

==

SUA| EAEOM TEE

l&2 e EA0IAM A0 ZIX| 84

=2 &g
=Oo

)
7

850§ 7|20 8E|H A
ILOTO| £ 7|22 &lst

DO A Wikidata® metadata
S 2| Est

£ H=sidl

Al 24| =& 29 (End-to-End, ECRIM)Y{|

Hlolef &

AlO
=
=

[

22 Bert-base-casesd 20|04, 4 NVIDIA RTX A6000 GPUsE &t2&!

SEXN

om, PILOT (- Wikidata)2

| X4 HIO|AE 5

St=

LIS =M 282l |4 H[0| 2

St

1, AUC, Precision@500, Precision@10002 2, CodRED Ci|0|E{Al0f|A] EE2&|= ot

Test set@| 4L Codalab 2|HEE0| Z1} & HiStE| = F1, AUC X|HEtS

E3509 &

ol

4.2 48 ZAnt
« End-to-End®} ECRIMS| REIO|A PILOT B 0| 2 M SHMS 2 4 QIY2 E5| SoTA REIQI ECRIMT} £
7152 e €8st= 82 SoTA dsg dilg = QU2 0l= 2 7|22 St 7HA| B 2 ool 7|ghst 2A
CIef BMO| 2Rl Ao = siAde 4= g
« PILOT(- Wikidata) o] X|ZE 2™, PILOT X|ZE2t 2 Hs XI0|S E0|X| &S Z, Wikidatao| M HB5t=
HIEIH|O|EZ 2FR5IX| &= Z0| = PILOTO| Q20|58 TEME FHofd 2= Q1S g QtAlE
Development Test
b AUC() Fl P@500(s) P@1000(s) | AUC©)  Fl(o)
End-to-End (Yao et al., 2021)  47.94 51.26 62.80 51.00 47.46 51.02
+ PILOT 53.23 (0.59) 56.12 (0.70) 70.86 (0.92) 55.57 (0.25) | 54.31(1.23) 57.33 (1.31)
L PILOT (- Wikidata) 5298 098 5572024 72.72(080) 55.60(021) | 53.37(053) 57.52 (10N
ECRIM (Wang et al., 2022) 60.91 61.12 78.89 60.17 60.67 62.48
+ PILOT 63.83 (1.06) 63.300.35) 79.48 (1.70) 62.54(0.35) | 62.90 (0.96) 63.86 (1.0
+ PILOT (- Wikidata) 63.31 (0.56) 6253 (0.41) 78.54 (145 6224 (0.61) | 62.19 (1.05) 61.75 (0.74)

Table 1: Comparisons of performances with the baselines on CodRED. ECRIM (Wang et al., 2022) is the existing

state-of-the-art model. Our test results are obtained from the official website of CodRED on Codalab.
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3.7l €2 A 38 20}

- 24 214] (Automatic Speech Recognition) 7|&2 7Hat H|A & A2, ZAM QlITl, Xt o, A § CiAst
200l ZEE(0, AHSAIS] H&t YRS HE 28HCR UEE AoM 528 7|&Y

[

. 02 FAL= Cheat 242 https://whisper.hiai.kr/
4. 4%
4148 719
« Huggingface0ll 371 ‘openai/whisper-large’ RE S AtE35I0] §t=20{ S42 $H=20 Y HOZE E&5t= 4
7103 &£E2 H|WE Z0|= 1~20%, 21~40%, 41~60%, 61~80%2| 24 ZI0|2 E2510] W 103 &
Z 5213 NVIDIA RTX A6000 GPUE tHEO 2 Atg &t
ozt 24 20| EIAE gt AIZH
1~20% 09876
21~40% 18951
UNGIOES 8.9502
61~80% 96624

4.2 A8 A

- @lziEl 24 20|17} Whisper 20| Z/H 2/21 20| 2 Z1H510, S AHEYS Lt 3 DHO| Q20 & ¢
HEIA| . e Al thef 3052 AN, o] FFHoM £ Ho| B el
Mo £2 AIZI0| Z7I5pH| E. Wt MEE AR AIZES 40% Ofsfe| 84 A

Of2lf= 7HEtEl Whisper 7[8F 2401417 H|E AL OflAIY

>
[>
&
[m
W
0
Hu
2
z
o
5
0o
0|0
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Research

Real-Time Automatic Speech Recognition

Start Recording Stop Reset Download

» 0:00/0:55 @
Seript
SdelA7|=2 AN Crget 20 A | D AS UL A M= A el &4 20kt 7|
= 22 LS OSSN ZSLICL SEANT|E 7HatH| M I A E SE 214 7[=2 7HdH| M 3l 3
ES21Eo=0 E28EULL S8 A7 |sE AHE0HE AL A= SEBE = AFE0HY ZhefHIM
Ee MRS Y ASHLL SN 7| AMAT SYAM7|22 AMATIM= &
SELULCL AFEAE 2ld 240 E YHot0] Hote HEE AT = e Ut Sd24 7|t
2|2 MH|2 2|2 2O M= S8 el4 7|22 AME5HY EX 0B E Tt 9| & TR 3L A
20| SO OE =0 A2 SH Y AR 7|F= SE2E L E SHUN V== S
Sl 0| AL Z BAsIN Tt A A =20 28 £+ s

English Script

Korean Users can enter the voice search term to search for information they want. Voice recognition-
based medical services. In the field of medicine, patient data is collected using voice recognition
technology and used for medical diagnosis and treatment. For example, if you enter the patient’s

medical record and medical record in voice, you can automatically analyze it to use voice recognition

technology and use it for diagnosis and treatment.

Download Script

Download English Script

g
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AL
1.7|1= 49¥
- BIT0 A £2 S5 JhMsts GO AR st4s A oY
- SF=0] AR BAF YHE = A YEA HEE JHE YO E AE5I0] T2 28E YMoIES S
2, 7|y
c 27|22 YoM 25| 2 & U AEH ISR THE HE HEE MFdst0] =0 2EE
=3
- 27)|=0 MM B2 FOITI 7HE FEE &M0] AEteio] Reksto] Efst 24| =201 2ttt 282
- 72 HE Tete| 7HeE= £ 3VHRE 87K 2&2 Mdot= Hof AFEE & US
« 27|22 HZoME 0] 7|2 ™S nefsiM E|Aagh 17 0|42 SAIRt WALE Zetste S &
Korean CommonGen
sh=0] H4 FE 7|8 2F Ed
Model: KoBART, Dataset: Korean_CommonGen (Noun & Vexb)
Our paepr was published in f£indings of NAACL 2822
created by Jaehyung Seo, NLP & AI LAB(Kores University)
Korean CommonGen
Input Concepts (Content morpheme-set)
T T m 1
| (RILt-, 7K, HE7I} 5
! (pass, dog, jet) !
Korean & Multilingual Language Model
Human References
P HMEIIHOR 9I1E RILACE Machine Generated
1A Jjet is passing over the dog. A
................................. R
Pt [ !
LW MEZ| @e Auzich, 1 JH7F HEZ| Y8 R|Lpzch
E A dog passes by the jet. ! ! A dog is passing over the jet.,
_________________________________ 1 1 1
e s ssEE s .- T
N7t XLt RMEIIE geichect)
A dog looks up the jet passing!
E over. \
Evaluation
BLEU ROUGE METEOR
BERTScore Coverage Human
(T3]
él_|-%0-| )&)}'A_!Z;(_E EE‘EI_gl ::;-E'éu process Bi ‘:]'EE!‘ éE‘EfEI Ve commonsense VEEE]‘\'I.E_
CH2FMOo| 1 X

Human-inspired Al 118



Al
e

3.7l

&2 7|&29| HI2: http://niplab.iptime.org:9093/0l M= 370 E] 57H7EX| 2| 7HE HEEBIS SE5IES &

M

Select the number of

concepts
# concepts
3 .
3
4
5
[AE]
e He Tatel A4
4y

+ AFBAHE 1%t 2} BHE JHE MES URfsH 0|3 “Confirm!” HIES 22

Fill 'NOUN' or 'VERB' concepts in the black space
e.g. P HLOH WY

Noun Verb Noun

| [Tl
Confirm! ow
(e.g, 7t= SACHHHL)

Fill'NOUN' or 'VERB' concepts in the black space

e.g. O3 2= &7 ARICH

Noun Verb Noun Verb
[a&]
) A70e] 7HE HE Et
Confirm! (g, i3 ZEE TT
AlRACH
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Fill'NOUN' or 'VERB' concepts in the black space

e.g. 00| 0[OPIEICH Y X= FF

Noun Verb Noun Verb Noun
[a&l]
5oHel M Fe TBt (e, Confirm!
112F0| OJOF7[BHCTF CHE
iz Z)

c 27|82 FOT m2e| 2AHIE FESI0] Bt SEHE YYst=E e + AS
+ Data-to-Text =00 M 2Z 52| FOZI EE xeot0] thEl 2&sS HHst= B ME 7Is
- 0| 34, S5 THolof Etefst 2 EEIY] 28 A, FE HME st 2| S

5. M
5148 7|
ChU SH=20] A DE 2 =201 MM 2RO CHsHA ={E ZHE M7 eto] 2&2 MMdst= 55 Bt
Model Size BLEU3 BLEU4 ROUGE-2 ROUGE-L METEOR mBERTScore KoBERTScore Coverage
KoGPT2
Roosot ool PBM 2924 891 4336 6041 3980 8408 9092 7943
KoBART
oo ooy P4M 3954 2918 536 6855 57 8741 9259 9365
mBART
LRl BOM 4183 3163 5421 6836 5208 8725 9226 9139
mBART-50
T sy 6OM 4051 302 535 6818 509 8731 9226 9171
mr5-small 300M 3418 2329 4948 6646 461 8739 9228 9202
(Xueetal,2021)
mT5-base
mbese ) 580M 4087 3022 5487 7021 5\76 88 977 94.83
mT5-large — 1o80M 4633 359 5891 7278 5652 8854 92,92 95.07
(Xueetal,2021)
Human Performance 4912 464 6102 7329 h86 9113 95.26 98.3
5.2 A& Ant
« 27|29 427 MEE|0 Q= KoBART HEH2 CH=20 7|Hte| BRIHC X2 ni2ti|E E X|EHS0H = 255}
1248 M52 AT YR
« MT5 RIS 715 2435t M52 20|10 O, =0 23 M n2{sh M NE2 AL 71l Ms2
SHMEH=D| 2 7|0{E &
o 2 ko miatO|EQt 23 A2 K|l REHES AtSol= AR HE HE TE2 XREH6I0] AN 7P Ms2
EAME 4 QlE TtsME XY
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Phone Scam &XI7| 23| 27 ‘44 7l&

1.7 €9

+ Phone Scam EfX|7|(Vishing Classifier) 2|7t 7ts8t At Vishing 27E MM5t= Text Generative Model
7|& &, 7|&9| Vishing (Voice Phishing)zt M4t HI0|E E42 &&510{, MZR Vishing E7E HM5H=
Text Generative ModelS 917 2! 7Hgt

7 & 74K| gieie g5t 1) IH2{Z2)|0| = (Paraphrase) B4l
RetrievalS &23510] LHE O©|0|E{2} 2| H|0|E{e
g ZZHoz RAEI =2 25 4

=-

= 0| Source2t
My DES Sgs) mjz{Zo|=

_1
Q
o
.l
[0
Hu
fliok
o
_O'L
rr rlo
OII
s
T
mjo
10
a

ofA &

« 2 HH20|| M= Source HIO|E{E Al Hub2| 28 AE H|0|E{All Target2 28 ZA=219] Vishing TextE At
85t Retrieval2 AME OI0|E{Q} SAFsH 22 Vishing H|O|E{0|AM HA4EH Source@t TargetS A&t 0]0]|
CHSE OflA = Of2iet 21, X|BX o= MN7|E Solf 282 Mot &

input—text (&' HIOIE]) target—text (Vishing) score prefix
QICH 0| SHAKIO|TFALS HHO} 2| voice
%DDrHj}\OILE El;l;l;kzll:l‘\r e T =2 4 A
50000000 ! 02 B2t ILICH O[oroe MAZ §f C2l AT O 0516394 ohishing
LS = 22?12 voice
A0S =50 = o
HELICH NESREES 0827153 phishing
U O 20| HAL AR gloAtR 2BSH A QONR? 2IoAITR? Ul 0.809664 voice
phishing
SO 20lUZ QI HE S AleiiE 0T 2 gle \D:* 0761423 voice
KSEA o2t 2t VISRt JHSOIMM EQ A3 LIRS oML ‘ phishing

3.7|= €2 %Y 38 20}

- 27|22 20|AU|d 20Dt OfL| 2}, H|O|E 7t HE6! Cist 20| 2EE s

4.y

4148912

« CO|E{4lIe] Z HAI HAIS ALZd 28 THel 2 148t Vishing BIAEQ} &5 H|0|E{E ARZ. Retrieval2 &

ol FAL=E AARIE M, FALE7F 0.6 0|42l Source®t Target 22t A= At%?:.* XtM|St C|O|E] A= CHe
ot 2. of2f EO|A GPT3= GPT32| EmbeddingE AtEsl FALEE A4t & olojgt.

=
Q'E
ru|o
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E([o]]= B0 NE "2 s 43 It
Consult-Vishing ?gggijiiigﬁixt 3845 769
Vishing-Consult STZ%Z%E%TO%;% 8326 1665
ConsultVishing(GPT3) ?g%;i@iiﬂgﬁiﬂ 4721 944
Vishing-ConsultGPT3) S{;ﬁééfgggﬁgm 14,092 2818
Hybrid SZ%?#SXSP;% SE6101ALS 12171 2434

- MY EH 2 O RAEE 125101 MHU(e] Hs2 HEe 0| lall 22id 7[8te] BERT Scores &di
A2 B U B RAEE S 4 Aut= of2liet 23
+ YEPIMO 2 BERT Score 0.7 0l¢2 & &F0| QDIEXC 2 SYsLHD Ei= As7t 3. 0|2 0|0 Hot
oj2{Z2|01d S &8st 2 YHER Y2 28t Ro0jst 282 MHst= XS HLE = US
BERTScore (Precision) | BERTScore (Recall) BERTScore (F1)
Consult-Vishing 0.74 0.76 0.75
Vishing-Consult 0.74 07/ 0./2
Consult-Vishing(GPT3) 0.71 073 0.72
Vishing-Consult(GPT3) 072 068 0.7
Hybrid 075 073 074

4338 a4 2y
YO de 2 O3 Bt 28 #2 2WO| Vishing Texto| EHIQ2 Zetsto] M2 2y HOEE Yde 2
dY 22 Y2 2P AIEHOZ QASIHA CHFYO| 2HE 2Es MdE

22 w2

50,000,000 O[2FHZMILICH

HIZAION 81E ElLICE

ASTHEYLICE

MY CHEO| A £l at? 13 R

Ul O 22lot Al §{o4?

U J2AH AL

Syt oifg0l Mz Gl E & AREH 2t tseLitt

OENS?
SAI KBRS WOl SRS HEZAR

500000% Ol = ERRI0IE

O QIEELICH

Hl 72131100000 22t oIEaka Holle
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Description 1 Tokens 1

Valid Keywords

Description 2 Tokens 2 -
— —

TF-IDF

Description N Tokens N

a2 2 £33 7I9is £ 2nels

A2l 719/ ¥d IIHEHE =M E matrix 44

Keyword 1
Keyword 2 « n:_:;_: [ « e

Keyword K

. 2 7|2 FNEF o] gl= Unsupervised Learning@ 2 FIAE|QICH, BN Cisl £ 7|9EE FS6t=
Ao 2 MA| EME THo| B2 FESH & THoje| Bl AIME 5t 7|9E Y1215 S Solf 52 HHOE F&E
- JHeteh DR 2f THofe| 7HEXIE Albtet & FTh 7HEIAE EMo| XI0[LE EZ ALO[2] 2 S2 24010 &%
Het K| 7HBRIE 7K 7|19 EE MEst= A+
A S (=) =
3.7l €2 % 28 =0t
« 27|22 Mo st FEE 7ITSE T2 FESIEE 7|92 M ZM Z2M 2F 24 7 AR 28E
A Ol
T MO

« O|2 : http://niplab.iptime.org:32270/

Xz 04. M/ ER/=E/Q4

123



2RSS
==z dl EX|
oTr X 1O

TFRSHE[X] ‘E—L HE=

- B FEO| B2 LXK 42 FEOM FRSE YEHE FEECEMN UHES YHO| s £+ U=
Folde =011, i YEE XMelot=0l A0 1 2HEE theststo] M2|E HS W20 Fete 248 &
UEE 5h= A
A =& 3A 27HK] Frl=H| T =20 274 == (Global Level Relation Extraction)a 2% £=Z&9|
A Z==(Mention Level Relation Extraction)2 L= 4= S
o ool SEE U 480 2 2B ool ©F +20) WA 288 BIYORK Fuol vug
Z|cheh HX[5H0{ dsit RIS KA

Hozbl|%E i SN %S
Global level RE Mention level RE
- 2AOL 22 Cige| YEE oz #S l - 2 EI0l0| TR HEE o we
« AL AR{/E0[E 0| M 5 Lucy is going « o1 7L Af3|/C]0|E{f0| =5t
Lo Hs/z2 1 i otepakand | oo gepe ip
= ! she is taking the =
- X[AH0|A 15, M Q9 Mlm-Eid 2HA| i dog for a walk + QA AJAHRN 7|7 lehs, At 4SEE
EM S0 g2 : 24 Sof 2%

Sofx{z) ZofLt 250{7} xrx M2te|= ol0|S T2 Z90ls 258 Zapt e

HAS2| 2AE Hei=2

=)
X
P
H
g
r|6
o

— —
tIRE 22S Iﬂ/\l%

=3 &z =Y FE SEfA 2N

[EERN (R 258 R ] Topic : s Topic : H2BT/NNG/
[Boooi z4f -~ 30001 g 22 92 162 HRXHR uf HRTHZHNNG/IY/NNG/0f!
EEs RESIE) [P Ol=to| Kiglste =M 42— /NNP/OI/IKS/RIZINNG/3HXSV/ —
13%0] G0N Y 42 S/ETM/Z=H42/NNP/13/SN/
30001 &g 2|3t siEio|gich /NNBC/OI/JKS/

Collection of
Documents

Relation Classification

ract
text

Korean
Dictionary

Collection of
Entity Links

DS EHA P £5 DU} ol 022 MY

2 0RO AZS

BUS 2t ChEs B2 35 DHlo| Y, HoY WS Sls v|2E| BY AP 3, 0pxgioz Ha| 52
Mg B2io| 21t2 Vol B2 28 DUO| MERIOR & 3ThAV} Exfat

Human-inspired Al 124



=
.- 7& &8 9l 28L20F25 Knowledge Base 2! Ontology XIS &0} EHIAE 2A 2 2 7H 204 M Qo 2l
0| Zxf5t

- 2 7|g0| CHEE BASE0] SHiAE olRoA BHl0] 75 g

4. 4%
4148 e
- THHA 9l MM 2| FE0| FSTE HItol| floto] EF ZRES &M 2M TS| ot HO[HERE 2A|
ZFE S AlIS5101 Precision, Recall, F1 ScoreE S&¢&t
4.2 8% Zat
+ Table 19 Z1tE 2™ H|otsk BEIOI Augmented External Memory Model(AEMM)2 HX|&A S 2 CHE RIS
|ot0] CHHA 24| 25 MSS HlwstH o W2 Q%S Hol=0|, 0= 2IF t=22| Algate| M A 2=

=)
1 =
Znjol| w2} Hare wHe 200] Q512 SN 2 ER0j olEste Xl o2 e

o
Ao
2
o
Jhu

« X 2| 22| H|woj| M= AEMM Ef 220f| H[5H04 2t015| =2 Global Precisiong E20{&Ct
Global Recallf M= EF DEISTH H|ZEH M-S HRIO|E F1scoredilM O =2 A5 S HOJ= 28 ptEst 49l

CNN LSTM o= o AEMM
Local Precision 0327 034 0.390 0.269
LocalRecall 0315 0.347 0.259 0307
Local F1Score 0.321 0344 03N 0.287
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GlobalRecall 0313 0.332 0.262 0287
Global F1score 0240 0.236 0.226 0.328
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Summary

TS 0188t 2M At 9 7|&"9| B2 L

o 4L

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 . [a2l]
27|82 0|
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Results (SPS).
o : improvement
Datasets method BP? )MF FI(S')VI FF("\;IC Fc()s)s : GPS (e)
a b, C. d dvsa evsb evsd evsbest
A-Auto sps@30  0.0384 0.0882 00275 0.0863 01012 0.048 0013 0015 0013
A-Video sps@30  0.0327 01072 0.0399 0.0875 01493 0.055 0042 0.062 0042
A-Elec Sps@30 0.04M 0.0421 0.0309 00428 0.05M 0002 0.009 0.008 0.008
A-Office sps@30  0.0386 01003 0063 0139 01461 01 0046 0.007 0.007
Epinions Sps@30 01184 0147 0.0789 01184 01974 0 0.083 0.079 0.079
Foursquare Sps@30 2655 0.2622 0.2516 0.3162 0.3262 0.061 0.064 0.01 0.01

avg.(k=100) sps@30  0.0919 0M8b 0.0815 01298 01669 0.038 0.048 0.037 0.034

Results (Recall)

o A improvement
Datasets method BPZ‘)MF Fl(il)w FF('XC F?g)s “ El dvsa evsb evsd evsbest
A-Auto recal@30 00386 00834 00263 00821 00954 0044 0012 0013 0012
A-Video recal@30 00334 01009 00387 00831 01456 0.05 0.045 0.063 0.045
A-Elec recal@30 00436 00437 00309 00442 00509 0.001 0.007 0.007 0.007
A-Office recal@30 0038 00756 00436 0075 0.083 0.037 0.007 0.008 0.007
Epinions recal@30 00727 00902 0.037 00848 0139 0012 0.049 0.054 0.049
Foursquare  recal@30 0.2382 0.221 0.2314 02517 02634 0014 0042 0012 0012
avg.(k=100)  recall@30 00767 01007 00636 0101 01309 0.024 003 003 0.026

Results (RecallResults (NDCG).

H A improvement
Datasets method BPZ)MF Fl(il)w FF(,Q;IC F?j)s" E Al dvsa evsb evsd evsbest
A-Auto ndcg@30  0.0169 0.0479 0.0136 0.0397 0.0504 0.0228 0.0025 0.0107 0.0025
A-Video ndcg@30  0.0292 0.083 0.0321 0.0679 0.0888 0.0387 0.0058 0.0209 0.0058
A-Elec ndcg@30 0.0262 0.0265 0.0189 0.0268 0.0402 0.0006 0.0137 00134 0.0134
A-Office ndcg @30  0.0202 0.0498 0.0237 0.0456 0.0549 00254 0.00%1 0.0093 0.0051
Epinions ndcg @30  0.0727 0.0902 0.037 0.0848 0139 0.0121 0.0488 0.0642 0.0488

Foursquare  ndcg@30 01367 01399 01294 01589 01973 0.0222 00574 00384 00384
avg(k=100)  ndcg@30 00503 00729 00425 00706 0.0951 00203 00222 00245 0.019
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Input document @ sent one [SEP] f[®@®J 2nd sent [SEP] sent again [SEP] word word [SEP]
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feature-based ELMo, CNN Z2H0| AFEE[RICLt Ol= EA YH|H0| Ol THo HHS| RS
HAZF Q2. M2t feature-based M-S MED] Sentence-BERT(SentBERT)S| EA UHITS
feature-based SentBERTZ |22 THHTF FA HHH QHEIS JHHISIIOM, 2 RES J|E state-of-the-art
HCt fl-score 7|& 13% =2 dsS 2
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ol

=
—

r

2
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o

0
N

2. 7| ¢d

+ 7|Z=0] BERT M|E Thel pre-trained BERTZEE o|1[Xo2 Qolst 2% UMLS 558 4 Q& 45
DI SentBERTRHUS AFBEE SentBERTRUS E5101 F5F 27 UHZS TR SAEE £
Jh5510, IHE Afo|xO| 2E AMILS 17| 95 Che Tt 20| A

- [
« BERT output #IE{S| HWztS 7ot F| MME 2 AHTO| o|0|H Ro|MHS T ARl FAIEE AHotsh O
S sjiamese network =2 triplet network7} YLH|EC| weight2 UH|0|E A|ZL. 0[0f L2} AFEEl QHEle
7|Z9| BERTRIH|Z ot CIE2H| QO|XoZ RAISH EAS2 HIH AL0|A QoA I M2t 717t 7|&E2]

7l
BERTQHIE/=Cr 2l0jN 28 & & 4 IS

Embedding size(768) 1
T number of fiilters

[ ] x number of feature maps
Sentence BERT (] ]
E - | number of fiilters

] x number of feature maps

A= {S%)S%)"')Srln} T :

m x batch_size

oo
I

A”: {SESEJ;S:}’!} By — H

Feature —

— maps -

[Embeddiing] [Convolution] [Max pooling] [FN]
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Face detection s EE ’.‘EJEE —> A ol

43 B, TS50t 1 BM Fol| Z2FMR.
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TES Y FAIY Ho m2fS HOERAR.

“Ef=0]| SHLFEO| MX|E HESHAIL|EL"

Mot FHSEE| = 2 OL0|UHES| ZAL "5 &5 4= A LAk~ A"

\ (o)
speech-to-text
CCM 7FA} Doc2Vec

CCM i’
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(@) 47 7, B8, 1 2 B0 ZARHL.
=
2H 7Y
(&) - S B FAH A TES YeAS AR |
AP

“EH=0]| BHLFEO| HXIS Y =StALI2E

@) - B8t PR AJH 1135 673, "AAR SZA §XIS AT,
=) 02 TES Q8= 13 22 "ot BiAo| SR $hf AT " ALict

. o
Face detection @—’ﬂ—' speech-to-text
Doc2Vec
[= N =] =

- 15| o)t} S T2 EE / HOI ofls BE BE s
- E30|E ®BO| 7Hs
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1.7 €38
+ 27122 2201 S SR HABIAUSH, AILZIQ 7|4 Free Talking, HO12 W =M, ALBXIS
o| 20| Rt YI5t 10IX| 5, 2R0f Al 2R HS HLet

2.7l 44

« ALI2|2 7|2t Free Talking

- ESIL N ) 198 2RO ASED LI JIHOR 20749 AlLISE Yial
- Hald 7|8t Qo 28 WH7|E JHY Y MESI0] ALZAIR 2ER0| TiSlE Lix 5, 220| AFEAe] Ho| 2
2 uHoto] AHE
min/ySAIR];
Speech To Text 301 3|8} a5
. %ol 24 oy
Free Talking e =2 uy DB 5k
—_ —

Feed Back

« Intelligent games

- 3120{ 7|E AFHS J|H0E A SIEARS RIBSIRION, AN SIHAKIS IO R HOIAET} S5 8
OIS THt
- SigARE2 IOl Sl HelR NREIRIO, Bk ciNol 472 Naisle] 23, B3 Of8I2 T3 ot
2 SIS 9I510] S20/2/01Z Crolofz 23t

- 0f)) {'HLCF: ‘eat, ‘be deaf’, 7+ hitting’price’}

ASR
Interactive

‘IIIHH%IIII
o
—

AN 7S

Yol Bt 7=
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- TRIRISE fIE APRE A

- goi2 PR AYS T

-l g

- QlOfRIS S 2I8t BV HY
- 3120 0|2 22| Alg & 4 9lon]

+ 2|=0{ XSS ¢let Sof THo AlY

—EEOI 2t=0f EHof2t Jof 27|E HAIGHH, AFEX

- AU M BEEA, T £7], A3l 24

OoxXT, 1

« Interactive Machine Reading Comprehension

- 7|AE38H(MRC, Machine Reading Comprehension)2t

F[MatEl Eets HofL= 7|s0lct

-=7E2
O[O |E 341,
SfCh

Example from MC Test
dataset

Document

SEFL, T 27], Al 2%,

F-t--'

ALEA-2R9| tetE S5H0] 7IAIS3H7t 7hsstes 7Y
2R0f7| ofofr |t 2rAAEl HES StH 2R0| AHEXt2| 0[0F7|0f M FEE FE5t0] Ha

HliE 4~ 2lonq, Jojet #ets SAl0l staste 21HE 7t
—

QIEXs YN2|F0| AAZ BXNE M5t HE0]

StYion, 10X X0t AFEXPF 220

James the Turtle was always getting 1n trouble.
| Sometimes he'd reach into the freezer and empty out
I all the food. Other times he'd sled on the deck and get

a 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.

I One day. James thought he would go into town and
I see what kind of trouble he could get into. He went to
the grocery store and pulled all the pudding off the

Query

| shelves and ate two jars. Then he walked to the fast
I food restaurant and ordered 15 bags of fries. He did-
o'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
I acting like a well-behaved turtle.

After about a month, and after getting into lots of
: trouble. James finally made up his mind to be a better

turtle.

Candidates

= ILWhat 1s the name of the trouble making turtle?l

IA) Fries |

.....B.).Puddm& =

Answer

1 IC) Jaluss___H‘_‘I
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« O|2: http://niplab.iptime.org:32292/

Jg{chstn AEH w¥87| DEMO

Model

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

Hollo my name are park.

Correction ’

Hello my name is Park.

Xz 04. M/ 2R/E/R
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18 GPT2E &8¢t RAH=A 7IAL =M AAH

T2 7|AF F=H A A8 DEMO

verson 2.2

Sdlima

OIE#H0IA, 2021.01.12 ~ 2021.01.14

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

F2 7lAURLE YS!
E St A I I.Jt;t |AE-I| lod g1
—_— o oi7lo] @il el
GPT2& &% 72 7[Ar FH A[2H
https:/fwww.yna.co.kr/view/AKR202101181650005307section=safe/news&site=topnews0l
»  2020.10.03 (1% HHOE)

20201110 (2% AHO|E) e
v 20021119 (2-1% SO0 E)

ERS dEH ES e =R (ME=TEEA) TS 71K = FUUM AF T2 0BA ZESE@2 1) X SRR L2
X 20YE T 15T 2L (DB 20 D25 4T BET (ME-UTEA LTL N -3
BAE B 0B sEIA BRE 0 OO0, 7|2 2 25FHOE HEFSLIT YUY EELE 132 oAl 7RO R B AE FELHO|S A ZES(RELM0) AT BRI
3892 S0 £ 7R2H729F 0|2t HRLL O 7H2 0 'AEIE AH2S7| TA ZEW U0 F2 X|
(I+=#3 2822258 8ET2LI IS ML BER S YBE 49120/T
== |AHE "EE CIOE S0{E7] EO0jM | M7 EEE URLE HE LI F=H 52714
1 I B [EEL1E] 710 S kTS, SX
(B It RO ZES EES2 URLE MESHE HE AT OB LM 7|X} = LRI =
A7 LE T H 1S 2 EEO| n’
FHRLIASE2 I A EO EY 52 7|A2 SHIZSLC g J’E HEMQ LAY LS W

Created by: 4782 (Jashyung Seo), NLP & AT Lab (D24 0{EH)
FHF2 7Ab19e "
email: wolhalang@gmail.com

1.7 €9

el

- GPT2 QI0] RS E&3lM F 7H2| RAfe EA AHOIS] RAIEE F5H= Y

[3i Al Newspaper3KE &&8st04 7|AF K= 2 2

o
o
32 535101 28

i
2
0
:IOI__I
>
|
M

u
o
gal
o2

gI:I
[0
=2

7|E AL AIE =5

I =517| flel H2I2Y shat & A= shes SaliA 2t
M ERIOIME 2 YEE BIESE QAT Blu7t7hs.

Similarity
Fine Tuning
Layer
Language
KorSTS Paragraph Model Similarity Top N rank
Dataset Extraction Garin
[05] 4,634
Lessonl —> BM25 —» N =
KoGPT2Post -1 2232
Curriculum Learning New Training Examples RE
-
=
——
Semi - Supervised
Lesson 2 i
Add Scored Label
Lesson 3
[a&]
KoGPT2Post: & News Article
S % A RA Dataset
g
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=

Jlge] 522 23 Holo] QAT H|T &S S8t KoGPT2 olof @Elo| 0|M XX $217} 0/F BM2SE S8t
2A SA £5 2EE LA SN RAIES HAHOR THofd 4 QT 8

3.7l 28 A S8 20}
27152 220l £ TS HIStHe BB ALK SR HRASHD QU= Fra TIMRt QAR 54 TIAS

-0

et KorSTS CIOIEAIE &&85101, AL|ofRt &2t A2 Sall 28 22| 0|X RAEE
F

O|Sst=Ss 2eis TRl &4 0ld2] HojEf ZR0l: Y YHS A8 B of5 A0l [t
Hit 282l 2ot 2oX| =8 2 A w4 HO0[BE sha Hl0JE = E8517| fI6iM & X st&2 Sl 01
£l I HO|BE Chz B2l &3 HI0[HZ AHE.

4.2 48 29t
- TR &, 7 4y
o TF-IDF +Cosine ~ Doc2Vec +Cosine  KoGPT2 (SKT-Al)  KoGPT2Post (Ours)
2& A 58.01 30.68 8781 8943
3THAI T 5775 2901 9255 9414
S 7| At M IIM SAE HE
U Ef LG 3 06 101 71, 1.8 0| S10| NS BRLIBIOIRIA Rank 1 41210} 712, Ol 9 0F A2 it 1012 3
S Lo 222 h. IO D2 20181 1H A AT HKI KTl 252 AI91010] A4t HIRIAIEEIQIBIE 22 210107} FRLHG BT RIOH
257143 11042t2i2 718t o 2UCk RIS . ARIO| SO0 12121 7| 3 38666
U & FELHG 32 06 101 71, 1.5 0| S10| S BRLIIORIA Rank2, 272 BRI |AtelR] 12101 012 2] 27 KIctsh RS
LS Lo 322 206 A0 D2 2018 1HAY . SA RIS S0 KIS LA 7| HESHHNE Q51| 9t . OIS S BB 450
2571443 110451212 7128t bt 2Tk AL OIFOIE 36776
IIOE QRO AIBAIS WSS . Mif 2OMS Ol IIL 5 _IPIOR0|  Rank1IPIQAERIE OR?. 28 JAMIK| AL & B2 71719AE2)
22 OH BHE 20 FI0{ 2 ALBAPHBHE . AHIA OIZ0I SHE S 5201 SHOIKIS St 2 L o0l Ml 0188 9ot 24 Ol %
BlBHCED QLT ONH FFHRE0 Q27 rusiCt 3./18/
IO QRO AIBKIS WEE . M 20VY oI TN 5 F171980]  Rank 2. ME 22920 . 717198 BIE S 105U 20[te .
29 OFI FOE €O 70 RIS AHSRDHEHS . AHIA OIS0| EHS Sof  0ISKHS0| 2 B2t BHE 3 L FFte 2 vi=pix| e 2 A4S
Al BTk QML =SS 34060
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SIS0 WS E et A-S LSRR & 2 AFe| AEP2 = JIES| HY 210 usg Cst A[A™-S
S85t0§ 0|F 0] Ciel A|lA”S JHESHIAL & & =0 ofgS flet A58 2ZEHHE NAOO
MGt AL g AFBAtS| 2|=01 ot 57| RE H sig dFk TS V(05 2ISAISt 0ISANE AFHESHOY
2 thatots LPHY 2=0] stafs H(ete!

2, 7|4y
- REei0{x{2] Hof =
Brtslof ALgA} I

-1 =X
AHSEH AAH S wsE Chet AL (01S510] CHt A|AH])
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o

7P, SAOIAL, CHEAAR YIS B8t 20l o

| — [ R T H
IoHH 3 dEHo 2 AEXA 50| E & U= =0 sigE 4

LIOPF MB|AK 21, AFEAL 2 S
o o 2XE 08¢ 201

- J1EHel BER NLSIR| ¢ A st AlLZ|RE MASH0] QlEsiHel @40t T[eHel 242 8YY
AUt 7IsHel e42e 2N geld Zls 7|gt VA, 9214, 29 oY, tetAA" 7IsS 0|8
20|04 O|Z 22t Z2lallA AfB|Ast= 20| SiLtef M|~ 2 885t0] JHE S &

1. SA40IA17|&: NAOOIM Hl&Zst= 7= APIZ 0|2
2. 59EHg7IE NAOOIA HlSste 7|2 APIE 018
3.7 A = 5 Oé-gwlﬁlH AE A

HMIEf. NAO= REST APIE 2l 0|Z5tH= SEN

|I>|

—

| CI|OJE] ~ERE] 1] M 5L ZME7ER] MZH5104 REST APl HEf=2

4. ALF2|Q HZf: F|che| shg 2 HE 2I5H0] 2SS witM 7[8E J0] Free Talking ALI2|2E XA

M Z2MHA
a. thelE AlAre =8I ettt

—

b ALRXH= 3H20{2 CHIE AlEfBicH

—

c. AF2XP}EEE 31| E|H STT(Speech To Text)?|&S 0|&3510{ 2410141
d. STTZZ IS 7[AHC| YHO = F=Ct (ARA| 344 x2S 2fst

3.7/ 28 A S8 =0k
+ = OfO|C|ofef FAtRt jHI%OI S=0A SE2fst0] JSe A7E ZRHE
HEA 5| EIO

Moz MA 220 &50 =280| El=X| QZYLICh 2Lt X3
85t S Free TalkingO| 7Hs &t 220t OfL|2} 0| S Z Pt 7HSEH

™ o
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« 0|2 : https://www.youtube.com/watch?v=4kCMMa62LDY&t=9s

Jo{2 LetE T (Mo

LICE (Lilly) Lilly= Single Turn CHs}
o| MZtet HZS Multi Turn CHEHE
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Speech To Text

WA 7|
B0i 22t st

A AE

4, 042
https://www.youtube.com/watch?v=4kCMMa62LDY&t=9s

Convergence
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I}U“ﬂjl Human Inspired Al Research

1.7l 8%

|O

- BERT l0f DS SB3HM AFBA| L5} LIRTt QA K|S

o
= =
HlolEftlo|A0] A9 SEMSHLL Clo[ETRS CIR0ISEI 7 APIE &2 HS, 22 J21 Saixg
Q0iE 4 9l =2 TjUS H UL
o

- ALEARe| HEHRI fistE Salf RAEE V(222 B NVHO| S31E FHsIL, LiRE AFZAA Sats T,

ﬂllﬂJ
o

Wm A H( =l ﬁlw

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

[321] “Ask not what your country can do for you, ask what you can do for your country."2k= 2%0i| CHat O| &2 24 0f|A|

L Ol = o
[cLS) ému ol e HEf 2t
7'( i

M=ol 2

29| 24 014 B 317 |2 S NACOIM HZ3Hs 712 APIE 0/8

- St Aol )M HS 225 BIRTS SsiM MRS SsiM 4 ZH|S 11 Sl S5 £2 AL0]2] Q1of
20| HBHSHE RANT HHE S5 A9| o] S5 222 RHE £H AT Hao| et 2zt 229
T AFBRD} AT ZRE 4 QTS K2E o
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Virtual-Try-On Model for Fashion Al

1.71g 89

* VITON-GANZ} Z:2 Deep Learning 7|8 Al 22 OHY Wi 0|7 & 28 ZES AHEsI0f A[PH2 2 2 + =
7hA O|0|X|2 MASt 4~ 0l

o

SENA| E2tet0f fl5h= 2|F Of0[Els 2 Ao 57| MSe

« = DEI9| generatore= CP-VTONOIA 8=l GMM(geometry matching module)2t TOM(try-on module)2
TME|H, blockadeS s Z5H7| ©I5H TOMO| adversarial lossE 7151912

2.7l 4Y

« CP-VTONO{|= of2{f 21} Zto| 3| M| EAIZE e

2erson (GT) Parsed Parsed

@
=W LIP - T
&,‘ ] OpenPose i ﬂif k/‘

LK
s +
; L1 Loss : L1 LossE
Sy— head + hair : :
. shape
representation )
pose keypoints
v v
Cloth Warped Layered
> 9 ﬁ
( -5 (i~
| » GMM — TPS — ' ||
b dlL _.‘\_'
Mask
Warped Result Person (GT

PN . a\ il
9 » TOM _bRec‘!ered_’._' ' € &f‘

L1 Loss
VGG Loss
Adversarial Loss

+ A HIE TOMS TOM Zit 0[0|x], 0§ L O3 0l0|x| % AR ESS U202 AB3te Erxtof ci3
NOfEOZ S215|0 Zapt ARIOIX| FPIQIX| Bitet

« & 5| GMM2] loss function2 A0l ZX{E! 20| Al 0]0|X|2} AIK| 0|0|X| AfO|2] L1 distanceZ Eatat

- OX[2fe = HIOJHE =EAZ17] ?lell RE92 & FIE7| 5to] A8 E
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3. 249
- CIOIE MEOf= 16,253712] 0{4 =2 O|0|X|2t &%l 2|7 O[O|X| &0| EFHE0] RO, O] &2 22

training(13,2214), validation(1,0004), test(2,0324) set@ 2 LM E|H /U=

* VITON-GAN2 blockade ZHIE 5llZ2517| ?{ali CP-VTONEL} O Bt it Za et

« |2 : http://niplab.iptime.org:32299/

Xz 04. M/ ER/=E/Q4
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AHSRE I 7|t 3H20] THpeA THE B

HE 2lof A S EE 288t ot=0] 7t L &R Het

7|ARt SXIE |2 L4510 FSA-SA; A, SXF-7 AL 2AIS BRI e 2 TJeix 1 YEle| HO[EAS ofg
= s THHEA T g ok
User Comment
Co-occurrence » Stance
(c) Heterogeneous graph among users, news
2.7 44
« 27122 SNUHERNZ Z2HZE0l|A 7[At 2HH HEot HolH wA EAUZE0IM =X} 8BS FYHE EsH0] T2z
Sefiol ClojEIS 53!
- fIOilM FEE T2z RS E8510] S5 4 A= =0 TR BiX| RO shE WY JHY
L OfEt DY wA 2 olof QYD J2HE 2 HEES SA0| EB0IH 7IE B2 Tj8te] JiA EX
D3} H|mst0] 45 0| B HIEIS A5
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Lstance

’

-4

prox

News () User H\ Bi-LSTM

/ Negative sampling

1.

[NEWS]

O

] Positive

—

Negative

Neutral

User Comment

Co-occurrence

o
IH
olo
0l0
oK
ofo
Joill

0
o3

o

ol o
<z

< <

4l0]E

L

i

=lo
=

dend, 7| 2

ROC-AUC scoreZ LIE

N=2
co=

i

A EFX]

ol

2 CHH| 0139p

=S
—

55101 7|

I

S
of

E]
—] 4
W
S o
F R M
o3| 3
=1
Ol o
Bl
%0
0[0
gl ks
=<
Hr
Ok
W |-
=<
™
o
Tl
;|
w || &
o EN_..M\
! n% o
Hlx |2
T
4
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[5]

XfQiox=|

+ $H30{ HojMs7| XS WA
-+ Ei2fL 0|83 Yoi 24 oF 2|
- 7 % EHE 7| el BN Tl

S 7
- HEd 7[Hr e EM 7|E
« 7Hx|™ 2IAl7] (Named Entity Recognition)
- EM RS ERVIE
« Bag of CharactersE 288l Character-Level Word Representation 7|&
- 48 IHAE 0|85t 0|F210] 1= AU

« Stack-Pointer Network2 0|83t 5t320{ o= 12 &M

Ho
A
J

- O|EL2EM (Dependency Parser)

- Small Data®| 3|5 2=5}7| i3t 50| &g 2

nz

« SATIE R0 mA T

o
1z

[=]
=

+ CistE sixfe| 2+ 2 M (Emotion Recognition in Conversation)

- Xeio] FE0IM2| wkt HE LS 7™

+ Denoising Transformer7|tt k=10 StSH H 7|

+ K1Y T AE8AS 0123 o] oln| Fol4 a4

« Attentive Aggregation(F2|™ Zgh7|ut I 2 A Dt olc!

- AP 8t Transformer @10f 22| 0| olof 2t 30| 342 S8t Kiel
slay 21 32







St20] LM 7| RS w7

N
o
>
mjo
2
_o't
i=)

Ho
(o2l
2
_>._
§
Re
N
FO

=i ]
N
30
rir
4
HIr
mjo
>
O
|0
HU
E_l
12
_o't
k1
i=)
i
o
o
I
=

mEY
Correction Rule Ehe TS 0I8oH0l
OHX|7 ek 7HECH— OMHX| 7} ol S0 ZHAIL] i -
S0{7 AL S0{+Space+7 fAICEH A R ;l?jw aaorsE
mEY
Correction Rules OFEX|7H&holl SOI7HACE~ OFHX| 7 oll SO{ 7HAICH N 25102 wojmy|
78t — 74+Space+t nHo| 27158 4%
non_space+7 1 — Space+7 2§ OFHX|Zfol| SO0{7HNICt — OHHX| ZHHtof| S0{ ZHAICH 32 Qoo Mg TR
2, 7|5 4y
- St=1019] 42 EHoMT|= SXIoA 22| V=4S =0|1 232 2 Hels| M| flo iR E2E Ats
KO T | AARIE2 K0 Z| S& A|ARIR| THE V20| El= YEfa BAV(Q| MX2|7|, 2AFRIAZ |71 QlAGH
2Me| & ZAE S| fIst X2|7|, SHIAY|ZRH YHE AL SH 2AE SHIEHA HOMT|E 2[5t
SX2[7|, UFH AP oF PEZME ERFH A 511 U
na/l neun/1 hag/1 gyo/1 efl gan/l «—— , da/l
o A SNC XK
na/0 neun/0 hag/0 »> gyo/0 e/0 gan/0 /——— da/0
. 1: Space after syllable
——  Correct segmentation path 0+ No - space after syllable -
g

Eojm7| &g F= oflA|

+ M2 : http://blpdemo.korea.ac kr/autospacing/

4, 49 (Only PDF)

- 27122 oMU EME SAL 25 2X|et 22 2F 2X(classification problem) @Eﬁ 24 nfiEao O

1 T oo= I:I
-+ =ois| ROl S5S 28 T2 YBIE TAE LRI 80| 0fn] EXfsis BA| YSAIS St YSKIE
off ZefolES

ALEY & US. W2t HMMO| E|0A47] 2H0E EutHoz MEE 4 UM E0M7| ZX|

HVMMS 2Estet0] & el 2HS DY 4 U= SAHA ZES Arge
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[E]

Overcorrection Cf|A|

« Qo 24 wH™ AAEl(Grammar Error Correction system)2 AFEXPF Qs Q| 20| AL HXIQZ,
CHORE SS HIZEOF = QISX|S AIAEIO|C

« G0l 2 uH AAHM 1HE EHole Ax £26H QA0|LE 22 2F0| S0AS I 2 2XE It
WHRI0| EHO 2 LHELH= 7 5 O BQsH QALY

OvercorrectionO|2t QIO 2 EHMOZ SHIZE EH0| SIS w2 afjofet CHao 2 7H3510] 229
IRE SEHER|= SAS o0IGHCE NMTE 0|83t GEC 22 ZS NMTQ| DEIXO| Z2H|EQI HhEtHo] Azt
—_
=

UNK(Unknown) 28 20| 2&9| X2 E SEZEZ|Lt Overcorrection

_O'E
rir
oy
40
N
i
=
Kl
n

A RS =282 1y ds2 =0z Aozt HEstn X 82 20| Y=z S0 W 82
Y0 £20= LIQ= Aoz B 941 Tt &H| MHIAS FiE o S8IE 20| SOHAS = 0ldet
ZUE oL SHIE Ak AXHE s @F7F Edsk B 2 nF4sS 7K ASHE AFEAES

- 2 A= ™ Ms(Correction)Zt Dt AE(Overcorrection) M8 EZHAOZ EHS £ Q= MZ2 Metrics
Horsict
Input Mr. Banks is aware that there are budget problems.

Overcorrectoin M. Bank is aware that there are budget problems.(Deleted )

Input lwas iust going to cross the road when somebody shouted 'Stop!"
Overcorrectoin  |'was iust going to cross the road when somebody shouted (Deleted )

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

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

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

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

Input [willmeet Jane, who is my sister.
Overcorrectoin | will meet the Jane, whois 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 )

SHE Metrics2 ™M s Overcorrection 858 Z2XO 2 SHSt 4= Ql= F|x9| X|EY

El
0
0x
or
rlo
o
D
)
D
@
o
=
D
Q.
—
Q
s}
[o]¢}
o
Q)
[o]¢}
D
m
<
U
o
Q)
[
(@)
)
(=
-
Q.
D
@
4
Q
)
(a8
)
99
)
—
(e
o
oA
4>
M
k=)
o
el
=2
o
<
D
o
(@)
=
D
(@]
sl
(@)
-}
0x
olr
rlo

Levenstein 2112|Z1} longest common substring(LCS) ¥ 12|&& 0|83510] M5 =F &t

Human-Inspired Al 162



Hello My name is park
0 BN = B
[] n (] n n
;..-_

Final
Distribution

allan

Attention T Vocab
Distribution Distribution

Feed Forward Network .

a a a a a a a i A a a a a

[ ] 1 1 L [ [ [] L] ]
HE
H

Masked Multihead Attention
T &+ &+ & & 1%

olo|o|o|o|s f |
s t & & ¢ = R s
Multihead Attention i) -

*Hello My name *are park

(2]
EEEES
3.7l €8 A S8 E0f
« = 7|22 Grammarlyet 22 83t 2HuFAAE o= & 7S5 T LIot7t 01210 Ho{us AlEof &
g Its®

« O|2 : http://nlplab.iptime.org:32292/

4, &9 (Only PDF)

I

-CHEAOl Sequence to Sequence 22 S 0|50 Deep-learning based GECS| ¥
overcorrection Ms& &QIsHECt LSTM-Attention 12|10 Transformer 7|8te| BRIS £5}04 2f
A M1t overcorrection M= AS5t1 O L0} Copy Mechanisms HE3S I Ms HgIE

TTO A=

M

9
(=) JY

or

o=

1

i

o Y

T

of

=

olr
==

]

- 7|= M5 =5 ol GLUESH BLEUS} Hletst= Metrics@! CEOFe| R s 29|7t 5|73

- Copy echanlsmOI Overcorrection 2X|2 2tslsta 274
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1. 7|= 44
- YElA 242 BEY (surface level form)2l (IEZRE] 207t Qli= &2 TH2{21 HEHA (morpheme)E F&5t=
xted
. SEfA EMS QM= 0fRS 25101 HEfA0| Zstoz 22511, 2 HEfA0| EAF HEE Y5, HEfa
At A| eiMstE 22 HelE /Y (oot form) 2 2 SI5hH= 710 2R
o : LH= L= AE 2T
[ail] [
Hels 2 L=
L/ CHEAL+ =/ AL
Lt/ SAL+ =/ 2H&E0{0)
o/ SAL+ =/ 20|
2. 7|= g
« THAC| EX|M EMI} 55 DES 7|0 2 5 MEXOI BfAIO| Ef 4 EADF ZALEFAHY
« EARREF 2R (POS tagged corpus)2RE AFEO 2 8|S6 E7 HHDo 2 BAS £3l519100 371X| 210
CHR| (1A, e, SE)| M2 24 DES AL
- OfF, SEflA, SF T RYS XMoo 2 XE
NNG: LEHAL JKS : FAXZA XSV : SAIIHEEO|AL
NNP:IRHA JKG: BHHAZA XS A HEAIPA™OIA
N N B: | =EHA} JKO: SXHZAL SF OB SSE-ZE
NP :CHEAL JK B : EAFAZA} SP HE JILHHE EE Y37 £8 =2
N R At JKV: SZAXA} SS MR ESEH
VV SA JKQ: QEAZAL SE :=94m
VA HEAt IX EZEAM SO :=YH(=4d )
VX (BExgd EP :MO{ZoiO| SL :9=29
V C P : XAt EM :O{ZoiO| SH :Stx}
M M : A} ETN: HAIE™Mo{0| SW :7|Et7|=
MAG: YEHEAL ETM: 2™ 40oi0| SN <A}
MAJ: ZEEA XPN: ZAIHEE FAL NA BMEsHF
| C : ZELA} X SN : HAHIHY H O At
.78 9 28 20}
- 27|z HY7|, Xe1o] o3 & MM S A0{x{2| 2ofo| AV |&
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4 . A1} 31H (Only PDF)

QUERY :

RESULT :

zel 2xjo] A9 | Lio]7} 0 FHoL|t 75 40| 2Rl

7|etLt 22f0|E2 & XISS0| dEoiA BXM QU= 20| =itk

LHO|H OH| 2F EU1 =5 & 4 UAS A &0t

ZSEH B /NNG
A2l ZH| / NNG+2| / JKG
? 82 /NNG
X [ NP+2| / JKG
L}O|7} LtO] / NNGH7F/ JKS
OFZ| OF%] / MAG
HOLt & [ VA+CLITIE/ EM
7Hs40] 7Hs4 / NNG+0| / JKS
XIS, B/ VAHKIR [ EM+ / SF
712t 7|2/ NNG+LE/ JKB
Z2|0|EZ £2{0|E / NNG+2 / JKB
Sl g /VV+L [ ETM
X|2E50| X2 / NNG+E / XSN+0] / JKS
ZfstA| g2kt / VA [ EM
4K B/ VV+0] [ EM
=/ VX+= [ ETM
40| 74 / NNB+0| / JKS
=QIC} 20| / VV+LLEH EM+ / SF
LHIO|HH LHY / NNG+O] / VCP+E / EM
O[X|| O[X| / MAG
25 25/ MAG
20 B/ Vv+id / EM

X3 X5/ MAG

X

P

I

}\l O e

Ztof. 2+ / VA+O} / EM+. / SF

HT o2

=8

&= 1 05. XAA0IA2
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Text Input

TRZ3|E2 13 HEM 55 SYZ0|A 7HE[E o o2t SUE7F 9 BixiCt
Analyze
Tagging Result
EFS/NNP
2/X
DRZ/NNG
3|ZH/NNG
S/JKO
13/SN
2I/NNB
I-EH/NNP
2/NNG
Z/XSN
SYZI/NNP
of|Af/IKB
THE|/NNG
BHXSV
2/ETM
OIEI/NNG
0J/VCP
2t1/EC
SUSTHNF
9/SN
2I/NNB
21s5|/wW
/EP
CHEF
JSF
XI|E | 05, KII0KZ
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JHHIE 21417] (Named Entity Recognition)

g JHHE AAAZIE 7IE2 2 JHAE A7

5702] 2eHA[RIZ(PS), Fa(LO), 7IZHOG), AIZKT, EMOTIE FolstAeH, siid 7Hxof &t= 2atd 54

Bl - LSTM - CNN - CRF 22

o
HAE olg

Uixl= Sh=ol 100 =715 stLtE, e, L2t o &
= AITHE FH3IACE Az = F0f- 11720l Eotet
2% YO 0fsh 5471 W F il Hixj=o=2
A3t 4M17| S 2202 0 s HRAIE SLRCE

THRIY 1A Zat

s o e =7} 5 sit=, e Mg of b
A= AIEHE PA5I91CH Al EOFTBo|A et
WD o xictoz ofet 547l | 3 sifol dixmoz
ARI3H, 47| S ST O 0ft HRIE SYsit

. 3t0{ 7|pto 2 255 YSx|| Txfz| HHS Saf BI-LSTM-CNN-CRF RIS SHEAJZIC
3

Lo
o>
il
HJ
ne
2
Jm
[>
[m
i
o

« |2 : http://niplab.iptime.org:32280/ner_demo/index.html

4. 8M 712 2 A &9

o 7122 x|

Create Fetures
| |
A= | NP Padding [ [ ]
AZHNNG | mp A []T]
5= | NNG = D:D CNN —» | Syllable Features
Training Data

Padding |:|:|:|
M= [[D—* Morpheme Features
NNP D:D7+ POS tagging Features
lexicon W» Pre-trained lexicon Features

2102 20| ST 2HOIM HHBOR Q141 7H5EH IS Bfolat 4 c

% o172 288 4 lrt

—

Backward
//” )
— <
=<
Concatenation //'P 0
=<
L (o}
I /
™~
forward
Bl - LSTM - CRF
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Contextual Word Representation

Backward

Syllable Features -
Concatenation )

Morpheme Features - /“/

POS tagging Features ~ [~

. ‘v 4
’
. , V\ “ﬂ'f:
< :‘“ s Pre-trained lexicon Features - /w [o]
‘ -

HE=2st
Hlo|E| 1= forward
BI - LSTM - CRF

e 2N B 0| HI4T) 250/0{ A0fIRIOLCH

(Input) 0] 40| THfst £20] 0J0IE B2 TAOI MBI R RIZ UZOIEILE
420],31= £ 2HS FE Kt 2T 012 20|t

s crel o (A B CHE BPSE O

st O OO T O O O

oy “ol:I-‘E!” : nouoﬂu :
H%n : ”QM%M : uou%qjé)lu :

"oy A.O..O_iu : “O..Nu :

‘O'THel Q'L OEE 0eln]" 'Y
QY Qe ORIE !
O OLLE O

SO O O OEE B O "

0 I_%,. : “O"Dﬁw : “O"%O

0}

JHAIE Q1A Zaf

EMNIB PS> <A LS>O] KIALH #220|0 A=At OICH
10| A0l CHet 2Z0| oJ0|1E E2 HAEQI <AIE - PS>LHRO 2 LA FICE
He 0] 3= &, 222 <M S> A= 2™ 0tE2 H=0|Ct

(ZA"LC)
(M= 'PS)
(H="LC)

- D3 COIEIS HIEOR CHYst ARSS MY U U Y202 AIBS0] RS SHEAIZ B, ALBADL
2213t QZL0l B N CI55101 ZT2 LiErACt

&= 1 05. XAA0IA2
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« ZE 712l ot Lol et 32— 1ty

| 2351702] 7| A= RE] 4702702 2E 2158 FElA thele] BSKXIE FEJICH

- B gtAl2 BIO(Begin, Inside,
Outside)Z &3t ZF Efa™ 2of
‘B'Z 20] Ej19| ARS HEJ|5tD
AZE o0z T2 ¢ Colet AE4S
LHEHAHCY,
2t Efa & Q2 (PS)0| JHE B
Ei D[Rl SHHDT), HA(LO) =M2
EATL 7447t BHe 24 Bllgt 4 ik
- EfZ BHAl2 BIO(Begin, Inside, Outside)E
830 24 B Yo B'E 2o
EfT9] AIES B |5t oSl ofol= 12 j;r =
2 CHoj2t AZM S LIEHHLY — — ‘“)”g -
2t Ej3 B Q12(PS)Ol A 0] e
Ef2E[fo0] SM(DT), ZA(LC) A2 2] em
Ef 7H4AT} Bt S BHolsH 4 oJrk 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%
| (TagI) 3765 2.6%
Ay At .
Feature Representation Accuracy F1-score
morpheme 974 78.4
morpheme + grapheme 975 84.1 7|= ol
morpheme + syllable 97.8 86.2
morpheme + syllable + POS tagging 983 881 ]
morpheme + syllable + POS tagging + lexicon 989 89.4 : H|or mE

. 2 0Ho o™ SHEfA, ZEAFERY, AFE 7|8E XFAIS Feature2 225104 Accuracy 98.9%, F1-score 89.4%2 7|&
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2N RIS B 7IE . 06 |

1.7]
M

et

>

\J

HO

t

ofeH 7lenElof SHtstexl SR 2R
e

rt
N

kNN (k-nearest neighbors algorithm) &H& S 0|2

i
u

-+ QIEL 24 500004 H0lM FE5H A 5 MaisoR I =2 M52 201 20007He| RS 55

EH
=

e
0E

- G AM 7I-oM ALSEl= TF/IDF 7|#S 0185104 XS] 7HSX] (Weight) gt AlLt

+ Nearest NeighborE F&517| £/5+01 Cosine MeasureE At

=
- 2722 dE 2ROE/L), T, £, 21 S 0XE| 2ote €871

« O|2 http://blpdemo.korea.ac.kr/DocuCate/doccat.htm

4, A1} 31™H (Only PDF)

« EFOIIAL otE EAME Yo siid EAC 27 27t 521K &4

2 2M E227]= kNN(k Nearest Neighboring) &t& WS 0|25t 2M 25 7(9| HZA|AEIQIL|CE
QIEYl B 5000047H0i A =& XHE & MEXoZ I =2 452 20l 20,00742] AtES FE510f Y= HM

St
710 ARE|= TF/IDF 7| & 023510 2|5t01 Cosine

MeasureE A5 QUESLICE

>
]
e}
=
@
oq

=
&N
1
2
M
&

10, Nearest NeighborS F&517

s o = 0 o o
HOfHo|Ct F Al2f2 2R S E83t= X2Y0| &S M Z0tollM FRHKR 7Hs S B2 4 Tt 2L
=5
QUERY : =|ZE2 T M| B2 AlRS0 Set2 DIXls 2o, IE50 22l A2 Ul RSS2 FoliE 27
S}
J2iM BAF =olut tES0| REE EY| /et MEEH 3 X7 2Fo| 3| THIACL 2Lt HES MHES
SIsAf B0l Gigso0| FRSICH £ EF U v Hel M| 22| 72 U xhe ofstute] YS! U Z2s| o17#o|
X|[=5t Hiofl =d &S eits 10| HE Eghett ofL2t EFE 7IsH YRE &0 50y 0] 1iy2
Y5 =5 T Olct & AMEH2 2R E HESIE XRH0| &5 M 20| M FHHR! 7isdE B +

1 /A 0214 2 CHF2ISE 0203 3. 9H/OFEH0208 4. SFXX| 0209 5. 71ZARA! 0201
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AL
1.7|= 89¥
c 22 Al

“research” E H
"researching” %: _ E —> — —p
“ing” = a
4 S &, o)
2, % % % %, A 2.9 %,
% %, P 7 20, o%c% o% 0
% o % Vo % KLY % % e
v <0, % o'b' % 0)0/(‘9 * % N
), X
%, % &"% 99,(/ %o % % %,.
% ©

« 2 7J|&2 Bag-of-Characters (BOC)Z HIEfOZ &t 2X} BOC, 2Xt
concatenate 509 sparse vectorE A&t 0| sparse vector= BH{OICH R5H0 #GIK
2/l 7H&lo] 7tsEt

Sparse vectorg stLiC| 2HB0| Qs 2ATHE MFYo| o2 AtgsHA] X|EHQI EXt thel XHE HIHE

At

4, &¥ (Only PDF)

- SAEEL HHE 214, 2% 214 MEls Sl = 7|80 455 dSE el 2t X 214 YT 96.62%, At
I FE 9773%, WA 214 F-score 91215 7|Fgf Ol 7IE FU 7[=EC0t 3| ML Het +&2
L

23 Ol
SS9 T8 27122 7IE 7|2 | 23 M2| S57HME 02 Lietd

1200 1140 qy18
1100
1000
900
o EI] 800
=2 M| 2% 4~ Char- 700
= 74Xl
e e e O
soig 4 it 200

Slot POS NER AVG
B Char - Dense B Char -CNN = Char -RNN
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5|
04

januar

dog January hund
‘ dog 4 January
Berlin Paris Berlin Berlin Paris Paris
Monolingual VS Bilingual .
8 g Monolingual vs
Bilingual Gi|A|
A

2. 7|= 2
« 27|22 2M HE IHAECH= 10 7He] ¢1Z 12| (bilingual signal)7t et 2AEE JSiXtat H0|E{S ol&6t

0|F 10 = AT 2 T
- Jist REI2 FSEAHat HIO[HE ZEst ¢10] 7He| AN =M THIE OFY 22 AHESH0] ME CHE F 102

S5t B7lo| HE| Z7HO R v

RHIEF of21H 0| 2iof = 2luj|=!
(Seed lexicon) A4
A Italian >
exmans A2 Y B @ fe
Ao
‘ wine
olof oz i » g >
Length - ratio shuffle  —%» Language - specific ] — < >
mapping function
|~ Ignore
v X \\/ <‘y
ShA -
Word2vec &t ~ / Bilingual word
>< embedding 2
He

FIII

3.7l €2 AL 38 20}
-« = 7|&2 S 20{of thet #197 (o 8 E + e, LS A0 2MIM YEHM REOME EEE 4 QUCH

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

g
2tensors found v B
pos_ratio_model - AFEE/NNG/1
Labelby J; . 9 E word AZHNNG/1
word - r s ¥ ¢ . s count 660
Colorby
No color map -

Sphereize data @

Load data Publish & /NNG/1
Checkpoint: Demo datasets

Metadata:  oss_data/pos_ratio_model_18271_
2000_labels.tsv

»
“»
TSNE PCA CusTOM

X Y
Component #1 ~  Component#2

z
Component #3  ~

Bilingual word
embedding A|Ztst

2t ojlA| - = 7|&0] 2= U= 2R17HS3H, tensorboardE 018310 AlZ2lstiC
=4

AN
CHSH seed lexicon2 2, O|SAUH|T| A¢| 5k &2 7kKI 1 AlZtst SHICE 5
MG CHOof| TS MY 77k2 fIRIQ] THOIES AlZtslst0 HOoi=Ct

seed lexicon@ 2 0|2511, wikipediaZE £l 3|E &H&t5I9CE 2
Hﬂ%% eHSIRICE

Show All Isolate 101 Clear

Data points selection
Search by
Al * word ~

. neighbors @ -@—————— 100

distance COSINE  EUCLIDIAN

Nearest points in the original space:

0532
0567
0578
059
0599
0614
0819
0620
0629
0832
0638
0539
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Stack-Pointer NetworkE 0|2%t st=20{ o|& 12 &

k8o 7HA e
A
SEER =T

* 2[4 Eefd 7|8k olE 2 IOl Stack-Pointer NetworkE 8t=01 2|& 712 24901| &

QJHrS} LSTM-CNN 0| QIZCIoflA 2t 0fao] thof 4k M0 Hef,

1z

migict
ch; \%ﬁlﬂ.‘il otz
o
7IM Halg
SRR
stof]
E2| 7= O fuof= 70|
oS &
el EA FEIF LeE S5,

-——->

Ss Sy

__T+ 1’i|
L]

5()

s Sy
51

J0jAl=

0]

ALEIRICE

L=k

ALEIRICE

L=k

5
5
2
2
6
i i i i s 18
10 [T (000 00000 OO0 00T [ e |
T - J/B-NP 3 T T L
NP NP o SR= o= LH E={le}]
ROOT oz apie SE8 jo o 3101 8= =01 ASSR
=) S xoQ
Joipik=

« H|E2 : http:/niplab.iptime.org:32281/kr-stack-pointer/index.py

ROOT

ROOT

ROOT

ROOT
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O|=Z 122 M (Dependency Parser)

1. 7| 29

2 7|22 YOIE MO 2 5H= SyntaxNet A|AEIS SH0{0f| AREH 2= QI 2 5t 74Q]
SyntaxNet2 T20IlM st |EFEREM 7|&E, HO[E 7|8 ZLEt A|lABCE X
O|EN2EM KB 94% 0|AO 2 017k0| £250| 96~97%0| 7R A58 B

A+st SyntaxNetQ|

e
“Ask not what your
country can do for you,

— | Wﬂﬁﬁ

el

—

ask what you can do for ROOT  neg dobj poss nsubj dep prep  pobj p dep dobj nsubj aux  ccomp  prep  poss podj p
your country"aH= 2xbo| Ask not what your country can do for you ask what you can do for your country
EHOI_" 'O—ll_ _E__E_&\‘ O1|)\| \/CDD AN/ DDNNI DDNNI NN N \/CDD \/CDD AND DDNNI \/CDD DDA NN IN \/CDD \/CDD AND DDNNI NINL N
2, 7| 4y
QIETZEM2 &9l il XAKE] 2] & SHLE, 32 7Hstt 21F E2|0|M Z|X2Q| E2|E ZHOLHOF &f
SyntaxNet2 EAF H27} Q202 B3t 0o X712 3H=0io| MBs7| SlsiMs Hefx 240 euxoz
TIsiz|ofot &
SyntaxNet 20| 2[af S|EFEEA0| 2tz El Aol CH5H0, fl2ie| OE FEIZE FEIASE MZERste AET
278
3.7 g2 % 28 20}
OIETZEAN, CHat A|AH] XHI0{X2]
|2 AAEL: http://andrewmatteson.name/psg_tree.htm
4, &9 (Only PDF)
Sentence to Parse :\ HE2 1933Ee 132 HEE 855 SYZ0i|M JHEE olfFol2tn SURT oY HRict
Visualization
ERAERICE/ROOT
L= 2/NP SB) o1|7<+o|am/VNP P SULIT}/NP SB) 9L/NPAJT
19|Z3|EE/NP_OBJ 7HZ [/ VP_MOD
132/NP 2=/NP
EQIZK
TP EUZI0]| A/NP_AJT
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CoNLL-U Output

Details

[} POS Tagging

ID FORM

-
I

re
Mo
ik}

A

[i=] [=-] ~ [=:] W - (2] [\
o o= 2 oo Ao
ne oo Btoqe
qr 2 g N
M =2
= 2

-
=]
©
ne

—
-
HII
3 I3
Joi:9
3t
i

B Dependency Parsing

Reassembly

LEMMA
HFEINNP + 2/JX

2/ Z/NNG + Z|EHINNG + S2/JKO
13/SN + 2/NNB

EETIINNP

S/NNP + Z/NNB

EL/NNG + ZHNNG + Ol M/KB
ZHE|/NNG + BhiXSV + 2/ETM
G E/NNG + C|VCP + 2HI/EC
ELEINNG + 7HIKS

9/SN + 2L/NNB

S|V + SUEP + CHEF + JSF

UPOSTAG

XPOSTAG

FEATS

I Debug Logs

HEAD DEPREL
1 NP_SBJ
NP_OBJ
NP
NP
NP
NP_AJT

VP_MOD

@ ~N o » o ™

11 VNP_CMP
1 NP_SBJ
11 NP_AJT

0 ROOT

(28]

2Ile8 g8
D9IZEHES 13Y HEH
=2 Bolziol A2
Olgol2tn SYRIt
9d gfeittets 259
oETREMS T
Za
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Small Datall etAIE 2 =6}7| 2let A

ATIS 53 of|of
GIO[Efof] CHE Slot
Filling2] Gi[A|

MIT A{gf of|of
Hlo|E{0] tHet Slot
Filing2| oflA|

g etgolM 2tS0fTl 2HS THE BI=el tasko] H8st= A2

IM

Bz BN 2E= shasti HlojE7t £
X = Io|'I'|O| ol
— [ PON=I

=2, 0= H|OJE7} 255 Z0fof=

of Izt taskof| CHsh 2&o| HO|E Tlish= 2. Small

- Of2fl= Y3H ofefS flet ATIS HIO[EQ AT of|F S ISt MIT OB, 2f2t9| slotE2 a4 CiEX|gt
of|ok2 25t L} H|0|E{2H= F0| RAFSHH, ATISS] city@F MIT2 Location0| EZI0| $IX[2H= Fo|A 01 QAFE
ATISUTTERANCE EXAMPLE I0B REPRESENTATION
Sentence show flights from Boston To New York today
Slots/Concepts 0 O O B-dept 0 B-arr l-arr B-date
Named Entity ) 0 0 B-city ) B-city I-city 0
Intent Find_flight
Domain Airline Travel
Are there any French
0 0 0 B-Cuisine
restaurants in downtown Toronto
0 0 B-Location I-Location
2. 7|5 Wy
- AtA0] Ol A[ARIS oF&S1Y| fleiMe H2 2l 2rddl & HIO[E7t 25 ME2 THRICE AAHS
SiRrt o, ME7 Tl0|Ef 2HERIS FIEH0} BHs BIAEO| ARSI 2 (7 Hrl si WS 0|8510f sl
Yo 2 TFYE 7|E(source) QIO HIOJERE X2 Loz 2fE F H0[H2 F4E td(target) MRS
flet &% M7 |(lot filing) 2 o5 HHOICL
+ 2 UF0ME &% A7 |(Bi-directional LSTM 7[8h), E0Ql #FE @[5t ACH &4, Orthogonality Loss 2
HB3104, L2l 19 U 2L KRS ME AlS HEFHO 2 st45t9iLt

- ozt COlE & 33 oj2f =Ml HIO|E{R! ATIS CO[E{2t

85101 A ZIHBIAO, LY 3% WHS 0|85 &% *

o

o2l 2t T0] st50| 7+sah[ofl HofE 7t f5st 54 KIgk o

tol

A of|of =0l TlOjEfRl MIT A Ol[T0[HE

FOIO[E AIAEIQ] shgof 28 4

=l
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4. 49
41481
« slot filling 2EC| WIt HHHO 2= -1 scoreZS 0|2SIHCM, TGT= ALl sH&5S M ESHK| 21 slot filling RES
StESH AL E LIENH MOf 52 86 0ol 25 &4 ot 2 AUDKL B = Ao Hof W2t 452
ZH5IRS
- MY Al JHEX|E R20i510] MOl at5 HHE M WUt 7|EQ| Mo st WS MEs6HK| 2 4RELCt
66.1001|A 67122 2F 1% 72k F-1 Score S0t SFAO| QIS
Target
g MIT Rest.
Source
TGT 661
ADV(A=1) 65.32
ATIS 6712
ADV(A=0) :
ADV(A=0.01) 66.41
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SH7IEH =0 74 HEES

2 A
1.7]s 84
. i ‘” Watural Language
Sentimental Analysis
E; Artificial Inteligence
Sentiment
Analysis Demo S O] HX|of e =2H0] H2 EAQIX| D USLICE 2|2 SIH0FEHM LR S 1 S=Xte] 9olo| =2t 22 XI*Z*/‘L\EF S 3lulsk= K3t
27} 5p E7 5 gR0| 22| ATS2| B E 221Y07 |1 YSLICE 22 50| WS AT LKEX| KoM S Sitt ot QO 28 s= DUAYILICE
= —
Input : S O[M|X|0f Cifet =210] 2= E4QIR| D QIELICE 22 JIEHOHEY Li2 B= 28 Y=Ate| 2ei0] =2i0f 22 RHSLIC M2 2lulsh= K3t
= 5 QR0| 22| IS0 B E S21YCT |1 YBLICE F=22 50| 2t A LEX| RoltiM B &Het ot QO SHES == ZYMAULIC,

Qutput : angry

_
« Text Sentiment Analysise= EIAE 22E] OfjAlE|= 281 B2 S 0| =5H= 7|2
- HIO|H= 57H2] Z4H0[ EfZE 102t 7H O &Q| =A JIALE 0|88 F|A8te| MA2| utEE MM HEE olSst=
EA7IEt Y2|EE NetEt
2. 7|= g
« 7 AL SE S HHOISE vocabularyOff F=7tgf
« 524 J|AROf CHSE vocabulary LR THO{Q| tf-idf* 242 oL, w4 7|Ato] EfUE A S RESI0] ZF THOES
SAF HIEZ F3Et
- UHE HAENA vocabularyOfl ZZelEl THOE 0L 02| AMtEl BIEGIC 2 Helst, DE ool BIEZIS
3fAFSH0] J1EE =2 confidenceE 7HEl 24X S2i5t
- ("tf-idf: s THole] &6 BIEet 3|7 dS 11245104, s THo17} sieh EA{0f| cHal Y0t} 7HX| Rl EHoRIX]
LIEHH= 2h)
3.7|=22 Y9 28 20
- 22 M2 ARY AHYE 0|80t HAEZRE 2|0| Ql= EdW(feature)2 FEE et S Q1A X104
Olsf S CHE XII0{M2] 2o M2 HIE2 2 90| /s EFE NlE 7tsgt

H2 : http:/niplab.iptime.org:32280/sentiment_demo/index.py
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CHets SfRtel 2

Oh okey, I'l fix that to. ——— Neutral

Rachell — Anger Rachell

Allright, | promise. ~ ——— Non-neutral All right, | promise.
Okay! — Neutral Okay!

Okay! — Neutral Okay!

Single Sentence Classification

2.7l 44

« CHal(dialogue)S BERT tokenizer2 £%
[SEP] tokenS F=7tgt

H3H(tokenization)stl, 2t

SASIEl O3} O|0|E{E BERT-base D2 QTG 2t 2r5tof sH
A

contextualized utterance representationsE A&t

Er

Sk utterance®| representations= HIEIC 2 2=

Classification | Classifier | | Classifier | . | Classifier |
Utterance Embeddings
Max Paolin Y A N SN—
¢ r'\r'\r.‘r"\r'\ = (] ‘
Contextualized i y.4 (] 4 b ;-4
Dialogue Embedding : p |5 Al A A Al 4 p.q |
i L.JI-..JL_JLJLJ =) =] = = |
. T, TjswrTen Tew Tjses) Tax T TjsEp|
.
12x
Post-trained [ Feed Forward Netwaork ]
BERTbase | Multi-Head Self-Attention |
'Hw¥¥¥iw1 2
Dialogue Embedding b-* sl's!'s F'.* :_:

By 1 = Eq i, E|s.t|'| Exy P:-', E|-.|-'J-| "

=
- 27182 AR MY 24 SO MH[A0M ALSAH B

QlAF CHS} H|0|E{2] Friends@t ZHE! H|0|E{Q! EmotionPushg 0|23t

» BERT-base, BERT-large, RoBERTa-base, RoBERTa-large 22!0| CHa} LK 2t

mjo
oo
0z
>
N
N
—Ho

f5h=

(classification)& =gt

&

2tsh(utterance)?| L=

A (Emotion Recognition in Conversation)

Oh okey, Il fix that to. —— Neutral

——» Anger
—— Non-neutral
——> Anger
—L—» Neutral

Contextual Emotion Detection

KIEo| F2Xt2 A

tokensZ max-poolingsto] deep

[=|
=

M
A

Pradiction

By,

LY

Linear (384 x 5)
I

| )
( )
T
| )i
[ )i

1
SELU
|
Linear (768 x 384)

&

2 2e5tE 5153

_|0||

&= 1 05. XAA0IA2
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4.2 &3 At

« RoBERTa-large-cased DES AFRFHS W] RNN 7|8 GCN 7[8He| 0| DHSHI| ZEXMOR o 5% =2 M58
232
Dataset Model meutral  joy  sadness anger surprise disgust fear non-meutral w-avg

DialogueRNN" 7352 5562 3235 3790 46.11 19.92 531 3246  55.25
Friends DialogueGCN’ 7363 5844 3731 3719 53118 2194 435 31.88 56.77

BERT-base* 77.08 6136 4048 3725 5368 2174 8.1 3362 58.69
BERT-large* 7737 6151 4379 4414 5243 2569 1250 34.81 59.75
RoBERTa-base* 7726 6756 4225 4611 5193 2655 1176 3510 60.26
RoBERTa-large* 77.48 6717 4503 5157 5577 29.82 1587 37.76 61.17

DialogueRNN" 8244 6385 3122 1556 3515 833 0.00 17.89 69.56
DialogueGCN’ 83.63 6407 3891 2716 3536 10.00 0O.00 13.18 70.41

Emotion BERT-base* 8590 6371 4737 3175 4577 1000 0.00 2077 7325
Push  BERT-large* 86.41 69.60 4430 4127 4500 40.00 0.00 21.08 7441
ROBERTa-base* 86.87 6922 4933 3509 4767 2222 000 2251 7529
ROBERTa-large* 8627 6924 5091 2667 54.82 3334 000 2811 7597

5. &1
« T E: https://github.com/kisuyang/emotionx-ku

« O|2: http://niplab.iptime.org:32290/
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K0 =E0IAML| AL AE LS 7IE

2= Bagging(Bootstrap Aggregating)0| 20, O|= Cifsh MEZ TS shEA|7|7| I8t BHEntHO|

. 0215t 2H|Z dl|l45}17| 25101 Checkpoint Ensemble(CE) 7|#0| HIOtz|HoLt 3HS A Q AlZH0] AZHE|0f

TEX AS ER =2 242 BY £ UC= AP US
=<
7 S

Train Train Train Train \]

Train Train Train Val

Train Val Train Train
Val Train Train Train

— —
—> —
Train Train Val Train —> —>» @ Checkpoint s
—> —>
— —>

@® Trained Model « Prediction 1

@® Trained Model

| ]
—| ]
[Tt [ ® TanedModel: |
adl )
—| J

@® Trained Model s Prediction 4

— I
—» Prediction. ——
—> Prediction:  ———
- ]
— ]

@ Trained Model « Prediction «

- 2722 HEo HME 1
Ensemble, CVE)7['HQ!. O|= BaggingX3 0f2| MES F&df st&st= &
checkpoints2 YASSIE 2 HEQ| Q1AL @E|X| &S wkt AS YAME

& CIOIHE k-fold= LiF2, 48 2ES kH2| HE CIo[HZ 7iE ©
2 X[HS 0le| 7|1Setct

[

ba!

« WX HS HOEZ stiss 0R 7, ef&et ST HAEMS ¢

il

T
rir
n

r

@ Checkpoint :

@ Checkpoint 2

@ Checkpoint «

@ Checkpoint «

—»  Voting

I5tEA 24 g HollME Z2HE 7HKE Uit 45 ¢ =(Cross-Validated
1)

uxt HBA 7 IEE
=]
—

t= ZIRlE

T
1L
ol
o>
>
N
[
i
=)
g=i
<
o
a
Q
[
(@]
-}
w
(@)
o
-
D
d
-

Training
Phase

Test
Phase
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Denoising Transformer? |t st=0] SH&EH W&7|

1.7 €9

- SIEY DO FOT 2HOIM LIELIE EX S SIEY LRSS SHiEA udsts AY. 2 71e2 7IE
SEY ugrlsnt 2B 22 2Y HEY RFEEY, B 2Y0| SHIE 288 20 steAlPlE 7IAHY
HHOM2 SEY vV ey

M
N
>
0%
It

Targets 4

Noising Encoder Denoising Decoder

T

Input Embedding
+

Tokenization

= G2P |
Noising Random Replace |
3.0M \f Error Lists |

Inputs

« 7|02 AAFEH(Source Sentence)2 EFIEE (Target Sentence) 2 2 H5H= A|ARICZ 0|2 2HEH

A =
— = —
I NAHO]| K510 AARFORE 0222 E RYORE DYLSYOR AGE

0

« 27182 7|2 AR B SEY uEWA, SAHVI8 HEY nydAn ge| DA W US|V EXE 82
L 0| 72IS 75| ROt Cefet Yol SEY QRE +8Y &+ A= Transformerdf4 2 2 7Hiet

Jal
>

Transformer®4l2 Convolution2} Recurrence 80| 2%
ValueE 7|8tO 2 SH= Multi Head AttentionS 7|8+l 0
0= =it E24A10|2| AttentionS Sh&ohe LXE 7HAL

ttention2HS 0|3t 7|A|H1ed BEIZ Query, Key,

0t SH0f| thisl] 212} Self AttentionS SH&5HLL

r|_r

3. &En

URL: http://niplab.iptime.org:32288/

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

INERY IR

Translate

SIEY Uy 2t

X3 OfCI7tM|R?
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K14 IS HEStSS 0188t THof 20| 2|8 4

Tl Sold sfiazt & 7 0l¢2] ou|E TiEl HOE &l Lol wet &5k 245ts AY. = 7Ie2
ttofe] S9lds diast= 7Ia= Tolo| HYof & Lot 20| A S HAT - JUES T2z YHES
StRS5tH
=200

27|22 T 240 72 Y2t oJn| & HEE Btysty| 2/5t04 GCN(Graph Convolution Network)E
AtEotRion, 18 MEE Bt | 2/5H0] Stanford CoreNLP parserOflA E&E|= OfF 24 YL E &g8t Tot
o|o| A HEE LIEHYY

2|8 WordNet HEE 2tZ5t

[cho] oM 54 BHIS Context, Gloss, Memory, Scoring 4712 BE2 FAME|0] 9lo0, BE CHo HIE =
SemGCN CHo] A ANt S AL
- Context Module: 2|4 THO{E 7HK|i= THo{2] 222 Bi-LSTME Salf =We, JUAC =R L2 HEGS

concatenatesto] Eaist

A cto{o| o|O|AH™E(Gloss)MEE 22 gto2 Bi-LSTME £3510] E345I04, Gloss
Expansion2fHS ALEEL SA|0| AIEALE 7Kz 490, 5t2l0{e| 2= o0j4Y HHER Bi-LSTMR=Z
FaAsh AQ|0], 5F|0] ME = BFS(Breadth First Search)E £35}01 20| KBIE &350 2 El GlossHEE
Context ModuleZ} 20| 548t 0]2{6t GlossHEEE Relation Fusion LayersS E6ff A49|0H= o8&k LSTMO|
LiZGot, 5t¢{0f= GRS LSTMO| LiFoto] HIE|2 345t 7, concatenatedtO] H3gf

- Gloss Module: =2
t

- Memory Module: Context Module2| HIE{Z1t2} Gloss Expantion BE0|A{Q| HIE{ ZADIE AttentionS =3l
Art = 0|22 2 YH0|ES

- Scoring Module: Context Module2] HIE{ZA1}IRF Memory E&2| OFX|2 Attention Z1ZtSE AFRSH0 2|4
THo12Q| 2|0|E MeHEt

Memory Scoring
Module Module

Gloss Context
Module Module

GCN GCN

Embedding Embedding

&= 1 05. XAA0IA2
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v
+ B 7152 A M2 91t FOIN SE(Attentive Aggregation)[#te] 210f-AJZt A2A DE T DYRA
ARl 248

XA PR AN THRIE siZE £ QS 2 7182 AFRICZEH 0f2] 7He| E4 HIEHE A tfst H
AHA0] =olof lH|=lof 2} Attentive Aggregation= M&8f
« O|= O[0|X|Q| CHRfst EXO| MHEMO 2 ZIF5104 2|t ARl 71| QAIEE HWIHEIO 2 M A0t A2t HE 7Ho|

oo
=
on
0%
I
=2
N
T
ol
<)
[l
10
o
kL
ini
>_
=
ro
kU

O, Attentive Aggregation Layer2

£ A1210] Holop AFEIC2RE] o|u|Y SEHSS FESIH, M2 LIE HEHS
7 |

7tof| DHEoH= 718 SE 2 & ARE AR LIEnt 2o IHE 7He] Triplet

Image Embedding

‘ >} Attentive Aggregation ‘
Query Erﬁbedding Image Feature Vector
Query MLP | image MLP |

T T

INin

‘ Bidirectional GRU Encoder ‘ ‘ CNN Encoder ‘

3

‘ Query ‘ ‘

2O4/NNG O[3HEH/NNP CHE/NNG

ejgnf/VV 2IZ5/NNG O[3HZH/NNP
CHE/NNG 2/NNB 2F/NNG
=5|/NNG Z2|/VV SHTH/NNG

[Elo| o] ZHE/NNG 3|2|/NNG ZR1/NNG
QfursE GRUSY UVX
MLPTZE 2 PAE|m,
NEESERTS

StLtol Hol Hg

Human-nspired Al 186



GRUZt MLPTZEZ &0, Xpe10] 2|2 2H

b5k

[y
™
— ol 1§
S
LLRU
DI — —
=, |3 3 4
[ >3 o 9
() (' [ V]
= O] O]
o
=
<
&
10

<BOS>

| GRUCel «— GRUCel 4— GRUCl “— -

| GRUCl — GRUCel —» GRUCel — -
SLHNNP

IZZISE CNN Layerdj A=

o
il

[AFEI QI3C] NN MLPPE 2 FAE(DY, AFEI2| 0421 2

249l

MLP Layer0f|A O]

S
-

0l

Image Feature Vectors

CNN

u

= o U
nl =]
nEHM

Image MLP

Image

LSS

o
=

[Attentive Aggregation Layer] 22| 2JHiE HIE0]| 2} 0421 71| AFEl E2 MIES S 7tE8I5H0] AR

ol

ol

Attentive Aggregation2 2!

St
=N

Akt

e} Hmzfo| B Ao ZHE] ot
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7ls 49H
27| Z=Z(Relation Extraction)0|zt =TI &4t AIE|E|(entity) 2707t MISEIRS M EAS SMWHOZ 0lehstL
QIE|E|S 7to| A2tM S 11245104 ZHAZI 2H|(relation)S O|S5te IS 2lolEt

Ol= HIXY 2MS0| Hohshzlo| et L8 HHE TASHE HEE XSO E FEHY = = W & 5HLt0|0,
Knowledge base &&H0i| 10] 23t 7[¢t 7|&

Ofzf J212 TAFES| olA|Q. “KBS MN2IC|RE Chstti=e| BE= st S It 2EXY St 2it|e
oIt 2te 2E0| FOX| 1, AE[E[1(Entity])2 “SH=EIESAY, AIE(E[2(Entity2)= “MN12tC|Q” 2t S o,
“org:place\_of\_headquarters’2H= ZHA|1Z of|=sf{oFst

r°l'

[ S AL O[A H =8t Re|Ltet 2| 29| FlE A 2HE[L ] O|Ct. ]

= ——

EntityT Entity2

Relation Type : isCreatorOf

oL
>
0%
Iz

ol

&

HE=E At BE5|| W20 =204 Relation Extraction Framework@! EPIC-K FrameworkZ

nE Hi
m Q@
d

oo

A =& A= Yol ik Olsi SL5IX|TH entity?t 2|0]% O[S S23517| WhZ0]| & A7L0A H[etst=
EPIC-K Frameworke= entity 2t £{0f| entity position tokens F7}5101 entityE 71| O|aHE £28 4= U=
471X 12 G510d e Fistst

odg= 1o

1. EPIC— K, & entity positionS0{7+ 222| M 2H0i| £=2 7IX| 11 relationZ 0|&&!

2.

3.
4.

EPIC— K4 = entity positionSM7F 222| entityl2} entity22| QF0f| Q= entity position?! [EP1], [EP2] & 7H2]
£23S concatoto] relations o|S&t

EPIC— K, £ entityld} entity22| F{0fl QL= [/EPT], [/EP2]2| &2 7FX|1! concat &

EPIC— K, Sms [EP1], [/EPT], [EP2], [/EP2]9| £ 21 concatdl

&= 1 05. XAA0IA2
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K-EPICv

K-EPICs

-——————

K-EPICe

K-EPICse

Tt 1 t *+ 1
-Q-M-@- eageai | e . )]
South Korea Korea Broadcasting

Corporation

3.7|=s 289U 38 20t
« 2tA|Z=Z=(Relation Extraction) 7|&2 Question&Answering system, Information Retrieval S CHFst natural

language processing(NLP)Q| 28 200|A] S2E|0{, 1XSHE triple2 £&517| 20| Knowledge Base2
styet=0 598t 71eY

« |2 : http://niplab.iptime.org:32244/

4. 48
414N

« BERT-Ko-RE Dataset2} KLUE-RE Dataset2 ARSI, ot=0{e] EMS TE{e 4= QIEE [
HIOIE1§ SHAA|Z] BH20 HIO{EEIOI HanBERT, KLUE-BERT, KoBERT, KorBERT, KOELECTRAZ

52012 H510] 5H&5AZ! mBERTRIE H|wZ &t

E'éF

-

o]

o

HEE

SEEETH

9

l
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4248 23

+ non-EPIC2 entity positionS EX| LS I Hs0|04, entity positionS 75t EPIC_V, EPIC_S, EPIC_E,
EPICSE7I 84S0l =2 A2 2+ UB
Data BERT-Ko-RE dataset
Model | BERT-multiingual 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
EPIC_V | 7040 7491 | 6915 7497 | 7176 7624 | 6306 67/5 | 5832 6186 | 7024 7541
EPIC_S | 7356 7888 | 6899 7496 | 7753 8143 | 7334 7807 | 6045 6443 | 6861 7521
EPIC_E | 6997 7565 | 7078 7627 | 7214 7649 | 6621 7190 | 5702 5960 | 6741 7234
EPIC_SE | 7029 7580 | 7307 7862 | 7486 801 | 6953 7518 | 61569 6569 | 6823 7307
Data KLUE-RE
Model | BERT-multlingual 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
EPIC_V | 5343 5266 | 5623 5544 | 6057 5929 | 5439 5333 | 3167 3046 | 5089 5003
EPIC_S | 5427 5371 | 6943 5892 | 6123 6077 | 6657 5605 | 3297 3197 | 5780 5724
EPIC_E | 5518 5370 | 5782 5806 | 6075 5969 | b475 5477 | 3382 3238 | 5802 5782
EPIC_SE | 5578 5459 | 5901 5779 | 6031 5979 | 5582 5488 | 3440 3250 | 5929 5851

[E]

BERT-Ko-RE,
KLUE-RE Dataset0f|
EPIC-K Framework&
g5t 5120f
VLR

&= 1 05. XAA0IA2
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QIZH Z|Ale] HHH s Sthatshs Mg 71& S{Mo] Zx| - At

Tl A0 2

2 %3H Hlom‘” 7l& 20| 7f%§PElﬂ SHEA, 2C|HE FHl2] 7[=20] == CIXE Z3E 718t

[

BE MMM QISXs 7|ee HaUCh S35 AREVE Q™S Sl QT AA= otgd & | Sh=
7|Alet&(Machine Learning)2 QIZX|SOI|IA HMXOI 7[= QLT 0218 0[R2 XS, 2lsf, 114, CIXIRl, s 20}
S 2 M 2ofe| 7|YS0| 7| AletEE TS IS §iot L Ch

1 O

=9| LHMtE flsiME M2 2I=0] 7ty st ASXls 2ofe] MEZIE=S S47[¥ S37IY0M
18577t ¢Ix| %% 20| AP QLICE Ofof] 12{tHefil Human-Inspired Al A lojM= "RISX|S 7

2 SH_

Iq

2 D8I QIEX|Se| HEUMBE J|AHEtEe] 7|X0/2, Hofd 2naIE, 7IAsE Tool kit 81, 12|70

[} =y
HRENES 9le ofF dE S22 WA U FIstASH L

B2 7)ot 2 s HES SallM 2ISAs K 7AetE2] 0|21 RV S oGt +gddS0| 2210] &3t
7|20l Z[AStE2] AEE S0 BA2| 21BA|S 7|&2| WSS flet nFEILE 4 /S-S SIYLICE
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1.

N

- Named Entity Recognition: EIAE C|0|E{0]| A ZHH|E EE6H= THof

=
< JAtE B A H 7SS ol8et ZAlEHE: 0Z2E, 7AHY, ST U S 7lVilss YYs olgset

M w= ahg

Atojrz] 27, ==Y I xtA0IA 2|2 7]

KHACIRZ] 7HQ: XtAA2(off THEF Yol W XA 2] HRY, 2[4 S

rhr
rde
n

EEaICS v BN sulG PSS S i o

re

H2id 7|21 CNN, RNN
AOE Olalfot= AFE: AOE Oldlot= AHRI0IX2] 7|&
O|E Motz AFE: A0E ddst= XRI0Xz2| 7|&
XAOIK 2| Ciefst B8 R0k BMER, ASHEFE, 71HIS5, M, 7|AHY, XSHECISH, tist AIAH &

Python 7|Z: Python 7|= 2% 3! &l PythonZ 0188 wA7IAF 24 2L AIZ{5}

f

XIQI0{%(2|2 9/5t Tixfz| Z2 T2l e SAE HOJE 242 A2

=

tolr

- Ardojx2], 717gE 3 clloje{ntold
Rtei0{2] 7|%: XfRlofr]el el U HAf, 24 Sat

EIAE TX2| MAE H0[EE ALESILAL st = X0]| S| 7t | flet E38), 02t & 280 HH, HAE 22

Ozl 24, 28 24, 20| 24 HIAE H|0[HE 2J0|9| |4 thelel 032 Z2[5t et SA E2E
5P| et WEllh 2, 2 F2EY, 29 2|0] siME

E3sk H0[H

ru|ru
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8ol1A ot 0l S| 202t 22|= BRI Lrs &Y
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- Information Extraction: H|&3& A

MIF = 1rg

7Pl FIAE HOE7F FOINE M TS0l fIX2 HIAE HI0|[HE EEXC=
[t 7 |Alets 7[2te] HHE

ME
=

\I_L_

+ Language model: Y&O| &k
0| Sot= Q1o 22 EAH
[HOIM SX0|| Sh= HstE HAE HHE F&Esh= W 7HHY

ElY
AT IHH|Z | EAIE Holsh= %QI YEE

- Question & Answering: Z20| =S W 10| sliEtol= EHE AtEO 2 MEl MMot= diE 1t 0|2 18517 |
=]

FIet T 718 7[AStE T(Eel e E

SesRe Wile Meishn HEH0l J|o] gy o

+ Machine Translation: I2El CHHE CHE CHZ HHYM &
E7 718t 7|A5tE 7|2te] gofur=

« Text Generation: =0T &2 5! @J=] HIAEO| HHS 282 ddsts ges 4851 7lsls 7/ete] gy

% YBfate 7lgtel gy

- Machine Reading Comprehension: Z=0{Zl HIAE G|0[E 2] A, 2|0/ WzrZ 0falst0o] A&tof SH=

- Dialogue System: AF2XI} HEE7| HHE Z=11Hk= A|AEI0|| CHSH Agdnf Clis

YRS Y5t MRCE 218 AIA0%2| 7|& & E7rdY

h
+ Text Summarization: HIAE H|0[E2] YHE HFE| YFE 222 HoldhT= Yt AS22f0 &7 H 7Y

- Text Categorizarion & Sentiment Analysis: 2A{0f| Zgk=l BIAE C|0|E{2 2215101 HalEl FHe|n2]of| w2t
o |

O
EFols Yt HIAE H|0[E{ol| M 2R F2HAel o

4. H2id 7|t Xigloj2| (ME, S8 Y TN E)

+ Colab E3! AFE: Colab2 720{| M 713 7 [2He| Python 7HY SO 2 7|2 X0| Aot EF

[
<
oo
£
ol
[
<
oo
E
r|5
m
_<E
i
1E
m
HU
=
rOII
_o'ﬂ
Ir
pau}
|0
HU
oo
=
ol
d
iz
10
OfA
Jn
i
nx
03
_o'£
El
N
g
Al
d
iz
fljor
0

Elefd 7|dto] st 24 2 22X, Z4E 2M: Text Categorization & Sentiment Analysis 2H#S ColabS E3H
o

R
2t=0f RI01He HE: o0 AA0X2] 0|2 R A&

5. MZxIs

HHEHIE 713, F¢l Ofsh 3L CNN &8

+ Open CV for python3, Open CV &8

+ Segmentation;Transfer Learning, Auto Encoder
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LS

<PART 1. 7|A[el& 7|X0|E>

ZH SEED

QISKIS Mg Ol |

QIBKISO| S S
A2 71210] £l HUE R0 Chol 53tk

[

[Supervised, Unsupervised learing]

USKIS MG Olat I IUEEO| SIS S56H= tIEY THES &SI,
AH0| e HE A= BAIES SESIT

QISKIS Mg Olat i

(RIS} THFO[GH]
JHEAI OHA0] 712718 @8 2 Atk QATATIIES S& it

[N St 2431 7150] O]
IHBXI0) A2 BIK| 501 7|8 Sttt

Sriet qCHAe (EEEHIIIE‘) E%Of% OOIHIt2HOIH X5t 59| V&S sfaeltt

<PART 2. t210{X2] 0|2 X SBAARS>

FH

o

A B3
Chat—

AHAOIAEIL] 7= AHARI0f M2[Cl 7S Olfetettt

HRIS 214

292 J1x| 2 OJAIGH= JHHIH O1Al 7|4 S shast
(Narmed Entity Recognitior) 0I5 & 7FEl 7HAI(Named Entity) £ Q1ABH= THAIE Q1A 7 |&S sra st

(eI 7P RAA SR HHO AIZAS O | Qo CHS THO] AIRAS| 2SS
(Language Model) S (assign)ote AN RES SFE3ICE
YEXE

(Information Extraction)

Hojgg r

(Question & Answering) AHOtHIAISH= 7|£2 SHE LT
7| A SHLIC| 12 MO =S 22 O|0|E LIEH = CH2 910{9] 22 Hekst= 7 A0 Chol
(Machine Translation) Elr=teln
CHEk A|AEY N o sast
. RIHOIE A&l QUZHIHT AIAZ0] CHol & 2tt
(Dialogue Systern) FAUE ARS ol Q17H0} CHSFSH= CHSEAIARION CHaH f
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Mg ngatE2 HEE 5 ASLICH
<PART 1. 213X|5 714 A o[5>
st L8 HE L
RISAIS0lzt
QIZIO| HEX 2| 2I2|E ZAISE Xs& AIAHIO|

9
HE0Hl CHot f&otLt, -

ARSI A S

SH0| 7|2 i) 2R |2 AJls T £20 N
7|Lﬁz|mu+©‘z|r NS ERIS MO SR | 5 5100 21

JIAlEtE 71 €e

M

Concept Learning

Decision Tree

Linear Logistic Regression

Neural Network

Bayesian Learning

JAlerE e neiE
JHE, HIOIE] Hdf, 71A1Sh
CHoH SH&SICh

FEOITE 7|2 g02lE

SOlA2I TIOIE O

Instance based learning and LR

Genetic Algorithm

Analytical Learning

SVM

HMM

Supervised learning

Unsupervisedlearning

<PART 2. 2132X|s 7H& =H|>

M= LHE

Python 71X/15

CI2{ JHer0] 20 o 5t
: ;; s QQW Colab 215212 2 G0JE} FiAf2)
OTH—=2 -
Tensorflow tutorial

Term Project




711K

<PART 3. Eg{d 7|%x o|2>

SHE LIS MNELHE
LB HEI AR
AEE (Perceptron)Q| S&f 22|19} AEL SE2E]
QIS LB St 22| MLP(Multi-Layered—Perceptron)ofl CHaH
=1 MLP &
MLP S2f2l2|
{02t

Sl Dol B

backpropagation, ReLU, Weight 7|3t
Dropout &

EECMESS = A ot MBI
- =E SUESSEE =
S0 2ES HE A f VINST Al
Term Project SRS E L GU L2 V=0t
<PART 4. E2{d ¢nz2|5>
k=L M LEE
. ol2f
. CNN D250 el 55 elalg sty | SN
. CNNYIRIEEHIECZ B B3 EHXl QA
(Convolutional Neural x5y EE;S_% %EI A2tol ?Eroﬂ |%§6%g CNNO| &
Network) SIS AL .
CNNZE
RNNOIZf
RNN RNN 2172150 1t S5 22| S oF5oHH,
(Recurrent Neural RNN 12| SHEH O Z o0 23 Ats RNNQ| X
Network) S OI0[K| ML S S& LS AHRICE
RNNZE
CNN for Sentiment Analysis

CNN,RNN #&

Language Model and RNN

TermProject
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<PART 5. 210{X| 5 7181>

ot
o

L& M2 LHE

KIA0K2] 7HL

KFAOIA2 2t

AHAOIA2I9 S8 20F
KICIOIAZI0M CHSE 712 THE S RHAOIAR]

ZXH0ll ChaH Stsot, 214 el Sefs KA = off O =7 F?
AJHICE

AHAOIAE | S -10] THRACHES

T2 ALS e KISI0iAR] 917

02Ot

SN 2022

gyl AL I Ent BF, LRISH| CHSHO
(Language Model) ahEotl, AN Hore ol IEAME | LRt5HGeneralization)
olp|P! CHSHOY ATHBIC
A2 HSHod ATHSHTE, EEEy Sy
(Perplexity)
LLM (Large Language Model)
ZO|SHOEt
HEEM T|E HO|ISE
Zol3E 20| ST AIARIO| IEHEE] SHARHTIEKIC|
(Question& LSOl CHSHOY 2h&01 D, 212 EeldS R RS
Answering) T Eot OIS E AIAR CHEH ATHSH L
Hed 7Bt Ao|ISH 22

A2t oIS

(Visual Question&Answering)

Term Project

Tl 1 Hd 2 of=ARR A2

<PART 6. A|Z}X|5 731>

3

ot
il

LiE MIZ LHE

ANZRIS2] O

GANO|zt

Ol0IXI/EEE S2ILIOIHE 7B 2 AlZf
Olth Xl L A2 24 Als Sl JHE0 ol | GANS| L2

=gl
GANZS

A2iRls 78

Ol0IXl/EBe S2ITIOIESE 72 2 AIZf OfsH Rl &L AIZf 24 X

S S2I 70 CHat

Term Project
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