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Large Language Models

« & (KULLM)
« 1E3 (KULLM3)
+ KTL(Korean LLM Transformation)

« Synapse







22 (KULLM): SH=201 KIAIo0ll S3HE! AHrH Qo) 22
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« H|0|E{0il= GPT-4-LLM, Dolly, ShareGPT2| 2F 1502t 7H2| X|A|0{2F £21 40| &+=0

- GoE{e] BIEI2 Of2fet 2

+ 0248} H|0|E{Z supervised fine-tuning (SFT) &Alo 2 HHl0]| sk5A|7|01 OF2H2] loss A1S Z|A 5} 5= 2Hsfo 2
DES AUHOIE & (= 2 stE mfe WH% o|djsto 1 UH EZ AREA oo L1 7L FOIRE M 2,5
MMst= 22 &t&eh

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

i1€{output}

.71 223 S 20k
« 2 7|£2 X|A|HE 2E (instruction-following) 3H20{ ZHZ M HE sH20{ MM MEoZ AIRE 4 9lon
FIMHRl et58 Soff S TH[elof| S5t RO = ARRO| 7t
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29| instruction-following S22 W7}t517| /5101 0f2i2] prompt2 &&35H GPT-4 22 T2
7t 7|1&2 ofeliet ol 3Hel 0
o) oit 71| =gl

s 7ts4, AFHASIE, U2t RX| 02,

i

My of

S0IE71, XA AL

SHGH
SB

40

Ofs, FH

) oL

= RpgF 7ke] g3yt Foluh ohe9] X]Ao](Instruction) , Y&(Input)S BH E AYLicE Z2]31 x| R]oj2} ¢JE o]

it 8- (Response)©] AT

ghlo] 2hefe & 'éf—é’— B} ool wet $Es Brlske AYY
o] Fr} 7]EE EES] 91 odsl= Ao] Faghr),

Bk 5ot °/ HAE A& dojEx Hag uf R FAL,

B} 7)1

— of3f 754 (0 — 1): Y& (Input)f 7[5} 85 (Response)E 0[5 & =+ L}2?

— Aaxrelg (1 - 8): Apgho] FHAAFA @k {3t X AJo] (Instruction) 7k ?

— o2t 23] (1 - 9): Y (Input)S ZHFE o $H (Response)7} ek 258 ?

— Z0]27] (1-3): 84 (Response)7} 23718, ofL)H u]Z2L718 ?

— XJAJo] AFE- (0— 1): XJAJo] (Instruction)of] 7]EF8}o] S8 (Response)E A4 FiLLL?

— FYEHQl FA (1- 5): 9o GHE Hpge 2 o] Bhelo] Hukxol FZlof gt QIR ofHIER ?

7L oA

1, Instruction, Input, Z22]3 ResponseS £9] Z7 H&1ich
2. 9] BH7} 7|Zo] m}la} Responses FH7F3iTh

Instruction: {instruction/

Input: finput}

Response: {responsef

KULLMS| & 7K 27]9| BE!(5.8 billion, 12.8 billion)Z} =7}2 pKLUE H|O|E{MIS Sh&A|Z] BEo| A

Z0| gt

+ KULLME 7|Z9| KoAlpaca®} KoVicunaoll Hlal =2 Mg HlS &olst 4~ Qloie

72 =g ol 7k AAxEE L 3HE7 Z|Ao] A8 Akl 3
3 GPT-3.5—turbo GPT-3.5 0.98 2.806 2.849 2.056 0.917 3.905
s 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



TE 3 (KULLM 3): =01 CHat 50| EaEl AL 210 22

A

7|l 44

- SH=0{ LLMO| &2E SEF 44 #ot OfL[2t st=0] HE|E Cist MEME 245t 852 RXlGHE LLM 7[&S
7|8tO 2 sH= A|AE! K|

« X0 2 Instruction tuningS 235t DEZIO| HI0|EE 47!, 7}25H0] 7|& KULLMS| Ms At £ ost
HOLOtL 2L, AX| A B NE =

o AFBAPL S & Q= S TS}, WY o3, YEEERl AMA 2t AR Q65 AR § 7Hssh ZE /=0] Cistod
Fotn FetsA| CHEsHHA Hallucination= Lfe 4~ Q=S JHeet

2.7l 44

« DHO|A T2 ALIE FUSH0] AAZ| Fild T E 0| Chsll == Sh= HIOIE HMA

+ SOLAR 10.7B 22£ fine-tuning

* 7|AS] H|o|E|7} OFl $t=0{ CIIO[EE Z|chet &8st At g S7HE Fojet 5t=0] Instruction tuning
CIOIEME AtEet

+ MSEY 42 OpenAl APIE &&8510] SHE 450 3l HI0|E = 85U

+ 3F=0{ H|O|E{RFO| OF! H0{/8t=0f LIO[EAIS BE stgste 7t 50 2%

. HIOIEWQI X, =02l 0, DEZF G|O[E2te THE0| HI=EF T|O[E{7}

2, REOH mep HEo| ZH0| Sat
O

SSE|0] 0421 7 S01E &

S
22 §50[ 70l Mat=RtS

« falfet 2=20| Chsto] SIS XI7|=F Safety HO[H R2|0[HS ZI-YD 0|F S0 AI8SIUS

« Hallucination Z|cist £0|= S dd

« AE 2 QA0 FCHS EotE 4 UIER 715

« X3A7t=(Reproducible)stl EHst Open-source W7t 7|22 2 GPT-3.5 Turbo|| HZ7= Instruction

Following s 4%

3.7 &8 Y S8 2o}

.« 2 7|52 XAKE W2E (instruction-following) SH20 ZHZ M HE 6+20] AN 2O 2 ARE 4 9lon
F7tMRl st5 g Solf £ TR0l E3tEl MR Z ARZ0| 7ts8t

4. 4%

4148712

- O3t M52 "otsk7| I8l (1) G-Eval paper, (2) MT-Bench implementationS 115101 H7| 2~CH2 =X JHgt

« SELF-Instruction @370l A 2715t 252702] Human evaluation prompt setS AFE,
7|A#Het04 AtEE

2&JI= 1 01. Large Language Models
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Auto-evaluation for Korean Chat by OpenAl API

DEs| sk hE) 523 S ChatGPTAH B AHEL CH
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 At

» KULLM 32| 45 GPT-4 Turbo, GPT-3.5 Turbo, Solar, KULLM v2, KoAlpaca®t H| gt

pon
d
A
A
rg
=2
>_
—
-
=
0
1>
i
o
ro
et}
njo
N
v
10

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

=
O LtOF7F GPT-4 Turbo, GPT-3.5 Turbo2t ZAZISH 458 LiE 218 ERlsiis

GPT-4 Turbo GPT-3.5 Turbo @ KULLM2 @ Solar-10.7-inst ) KULLM_v2 KoAlpaca-12.8

v v

v
5 4.83
4.17 23
|

o

w

L=

[

4.78
4,24
% 1.7 3.77
3.32
| 304
248
0 II I

Fluency Coherence Accuracy Completeness Overall

5. Github
« https://github.com/nlpai-lab/KULLM
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KLT (Korean LLM Transformation):270=! G0{ L1202 SH=20{-F0 D2 tHEt

1 7| Adnﬂ

« S7HEI0] QU= CHYSH LLMES TR 2 HIX|0F30]| HEFEo] QALE 7 A0ol|lMEt =2 45S Ho|0f T2
010l BH20{ollAf2] A4 2 X|A] Ofas2{0] AfthRo 2 XSt D2iLf 0S CiA| 320{2 XskE 8h= 7|Ze
HHESES X|LIRA DXtpIg 2+6t0{ E2X0(X| Zgf 0[of S7HE! foundation ZHE 7[HtC = XtES}HE
LLM o] mo|matels 75510f Zofs2is SX[3H 3201 olois2e nixoz Molsis 212 tie £23t
Ak

- t=0{, Qo4 Eir LM ZHE: Of2] eiofe MEE EHil Q= TokenizerE et=0-FHE WA =N 2EO|
= Target ARl =101 X PO 50| BOiE 4 ATE & SA0] DEZE SFTH|O|H

+ Z1H|80] Pre-training0ll OIZIX| S Liet Holaks M 5 VIES| 7R HOIEIS BRI AEsS
Chl, &t 20| DEH HOIEIS BB ARSIA0 AR AlRK, S2IH HISS FAst3 02 Sof A8
LLME 5201 2 50f S5} LLMO 2 HRHOR Hlshs 7142 17t

+ On deviceE 2[5+ Model Compression & &7 LLM2| AHCHst Ti2t0|E S E|ASHO| Al
2o ZA2 AESALL 2 LS layer = TRHOIEE pruningd = U= 7IES A7 0|2 7[RIz TS
tE =20t 28 MAUS 7HSSIEET

- Z1fXo2 JIHE Ct=20] foundation &S 7|80 2 3201 I Fojol| E3tEl LLMS 2
oo|Z2lels PR =M o5 3 £ 2 HI8S F|asloll 22HQI HOIE 7155 sk 2

2,744

LLaMA3

g
\

IEy |wl

3072
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E8% 0l CtojAFH mA| (Vocabulary Change)

7|& $t=30{0f| CHslf & at&E 2 =0 U EHHREC| $t=0] CHOA S 247t $=0{ THo| UHIF2
SEE gof 7|8k EH%‘EC’WEH'O{I ZUst7| 2lah, tro] E29| AHIES MASHE 3| A8 =&510] tHoy
UL S HMAIE SHOZE & £, 7|E =0 i2H 2| UHES ASstHA J0f CHZA2EC|
D LY KA of

[Skanl ;

X[AlZ Q[510f 2|2510| S5O EIOIARH HZS 9l
o
=

717 el o2 sl SO Ul Er01O His) 20f i Reioimalol eéel 28 4852 1 2
Lioixlel B2 atoz o

O - HA—

|
Ql0{Ho| QU S FOi R0 YHIZOE S5t

FEHOZ, 0l2f3 YHSS JHMsIN] 2R 22F EES Allste a5 7[Eez 2 H AHe| &9l KWiE
FEoI 3|74l FEet ote PHo| nAE. 5, 2 ZE0M [ASIHL BEE = o] E222 §h=0f
A2 Z0i| A HOf A HL| SHYE T YHF 2 2 TAlsh= ZAMAS AlLtSH0] 0l

|_ = =
2 )2 HolEis st 22 2xoz &
= 2 EH%EOJOE%_O LLaMA32t Gemma 52| #0f X|4| S2i0i| Ch[5t 5t=20{ X|4| S2i2| $H[of
A E0E LRMO| 27 E. of2fE YHS iR FIIEQl AP
Ol =0 2 0222 Zﬂ% ihakA, Supervised Fine-tuning (SFT
stol Hjg o2 FoI5| 2I3
Cil0|E| IZfolli= 20047}X|2| Safety CIO|E{S ZEI50, Ol UBLA L AIRP|QIX| S8 RE Z33

nH‘I

E
o 0
_l'.'l
i

A
|'|_|H
ol
N
0K
oh
[}

HlolEf RIEHe 20| S |40 TN EH £l 242 WIS A5, 02 MBIt KA B2 oS Htstof
sLfol % SEroz 2

TEX|A GHof St= Crret ClojE 220 St= 2ES 81535101 Z|XQ| et=0{-Hojof| St= H|oH 2= &

N
w
g'l_l
Hl
2
a0
02
2
0x
oIr
I
et
|_(3I_l
i
d
i
|
7]
o)
m
jin}
S
_".'1
o

7|& FHE it EA2E2 JOX[AS Zefst CHE A0{e] X|Alg Z&stl US. Ol
DolojRHol|l M Bt 7St XA 22 0]of siiEsh= X[A10

o=z &

A3 Bl Ol F TAZE O|FE. 1) 7|& ZE0|M SH=20{0f|M B0| AFEE[= B0|HE EfMst= oty
t §H=201 X|Al0fA BO| 2tO{SHX| 2= 2|0[0{Z B, 2) SH=30{0f| A BLO| AHE | = 2i|0|01E S8 X4

1 ZH0{5tK| §4= 20|10 L2 H|AH. 3) 8t=0] H o &5 & EH'OI DIZSHA| BHESSHR| 4= 21|0]0f H|A. &=
5k XM|7{=l 0|% Ctekst ablation studyE E¢6F ZA&fs| B

30B 0| &te| 2H2 vocabulary change®t CH=0{ X|4] EEH L X[A] 2{0|0 HHE S3ll 24B ALO|= 0|5}
o| EE” os & oloEH 70B o|Mo| En:-uo 58B o|3|.g| E',—é._'% o= 29 I% 740; 7|[|-| =]
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A
» C}=04 foundation ZH#S 5H=2012t Ho{oi| 3tz LLMR 2 Z0[5h= LH0|Z2IRIE PR =M M| EE40|

& 22X0[11 50| =2 ZES W2 MSE22M CHfet A7 2 &8 oZ2FH0j80 A8 4 U=

ﬂJItI

. SiEt AlB0Ael BHS meta2] LLaMA3E ALR 5104 AlE0] 48]

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

4.2 3 Zzkst Ant
+ 7|Z 8B2| LLaMA3 20| kst 20f 73B= °f 0.7B2| mf2t0[E 7} E0SUS.

« Of2H2] E|A E&= maywell/ko_wikidata_QA H|O|E] LHo| BE W5l E D& E510] W B2 42 7|AleH A51Q]

Tokenizer Token Count Efficiency (%)
meta-llama3 36,795,914 100
KU -llama3 31,746,848 159
kullm-v3 63,369,845 8.0/

o Sk AS0f|A KU-llama3E= 7|& llama3 CHE| 2F 16%, KULLM CHH| 2F 58% O 71 @238 uhs 2~ 9)71 =
E 2 CHH| 58% 2 A MM 7Hsets 22
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4.3 5t=20{/A0] sH& of| [HE ds HIt
_ kobest_ kobest_ ko en-openlim-sub | en-openlim-sub4. en total
(e it Oshotfl 5shotfl avg 4.0shot 5shot avg avg
semant ic-aware-L S TSQ-Ilama3-8000 0.665 0.7312 0.6981 04756 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-lama3-4800 0.609 0.7164 0.6627 0.4697 05135 0.4916 05772
semantic-aware-LSTSQ-lama3-3800 0.5656 0.6906 0.6281 04657 05041 04849 05665
sifE ARlollMel LLaMA3 ZEI2 58 adllgd+5 40| S7HES &elE

4.4LCHE 7Y & AT HOIM S7HsH 250 LLaMA3 2E 3| ¥ 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
Ef 719 2 A0 IHEH 5201 LLaMA3 RS CHb| 7ba Tfajn|E 47} &ton, w2 C|2Zstn kobest
7|7 OFF £2 452 7|25t 22 Bl
45870 £ M5 P KULLM32}t 8= H|2
LR TLEERS kobest _Oshot|kobest_5shot ko openlim_sub4 |openlim_sub4 en total
- -P fl fl avg _Oshot _bshot avg avg
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(Retrieval Augmented
Generation)
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Data Center

The NVIDIA Data Center platform is focused on accelerating the most compute-intensive workloads, such as Al,
data analytics, graphics and scientific computing, delivering significantly better performance and power
efficiency relative to conventional CPU-only approaches. It is deployed in cloud, hyperscale, on-premises and
edge data centers. The platform c mpute and networking offerings typically delivered to customers
as systems, subsystems, or modules, along with software and services. Qur compute offerings include
supercomputing platforms and servers, bringing together our energy efficient GPUs, DPUs, interconnects, and
fully optimized Al and high-performance computing, or HPC, software stacks. In addition, the

Al Enterprize software; our DGX Cloud service; and a growing body of

domain-specific application frameworks. Our networking offerings include end-to-end platforms for InfiniBand

and Ethernet, consisting of network adapters, cables, DPUs, and switch systems, as well as a full software stack.
This has enabled us to architect data center-scale computing platforms that can interconnect thousan
compute nodes with high-performance networking. While historically the server was the unit of computing, as
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 cu

waorld’s leading public cloud and consumer internet companies, thousands of enterprises and

public sector entities. We work with industry leaders to help build or transform their applications and data
center infrastructure. Our direct customers include original equipment manufacturers, or OEMs, original 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 adoption of Al

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

139212 Ol 477} QIS Bl A7|2 ZME 2423t SHRALICE 13881 PUSH
= 31202 20| H9I% D HY0| MAEPA 0|47 LI IS X 7ot

AN, ZAHE, A IS =RE 4 UASLICE

AR AR =

9| 2 Y0|2 HOIBHH L.

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)
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Vector Embedding & Load

Documents

Text OpenAl Vector Store
Splitter Embedding (HNSWLib)

Multilingual Medical
Consultation

~
. Question ; Question +
- ; E Answer candidates
User . . .
Vector Store Retrieved Information Lang Chain
Similarity Answer
Search candidates A\
)
Answer KULLM(?‘E)
Korea University
Large Language Model
\_ %
A=
3.7 €8 3 38 =0k
+ JSEH CHEH0] Of-l 24 2 FEHAO| SHEE|0{0f st EOI9l S4 Mejo| HP K| LfRofMat e
L Hlo|E S Higfo2 FMo| SEO| 7Hsst LLM 7|4 Q8A 20| HAls| Lest Algl
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KULLM(Korea University Large Language Model)2 A&l

- ol EPSTES sy s0ly EERRE] P
(1.0) (3.0) (3.0) (3.0) (1.0) (5.0)
chatgpt 0.980 2.806 2.849 2056 0917 3905
gptd 0.984 2.897 2944 2143 0.968 4.083
koalpaca 0651 1909 1901 15683 0.385 2575
kovicuna 0460 15683 1726 1628 0409 2440
kullm 0.742 2083 2107 1794 0548 3.036
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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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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.
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- = 7|&2 AMYIEte] Fo| SE AILH0| 7hset 2E BOM A8 E £ AUS

D
nx
0%
N
——
ko

* 3% ISt COVID- 19J|L|-E|_:‘ E"OIE-I Q Q / Q A = O|RO|'031 E fine tuning al El%)él%l% 3OH3|- O:‘le_l Q QI_
X L orC

0|9} S Al EIO|Z AHOILIE Z10|0d, Q-A= Elo|0f| CHS5H= SEHS EtopH

Candidates Accuracy F1 BLEU-4 MRR
Poly-encoder
(Reddit) 20 0.36 046 037 054
Poly-encoder
(Reddit) 10 045 054 046 063
JHU-COVID-0A@20(ft) 0 e 0.83 079 05
(ours) - L b !
JHU-COVID- DA@20(ft) 0 0,99 0.99 099 099
(ours)
Candidates Accuracy F1 BLEU-4 MRR
Poly-encoder
(Reddit) 5 072 079 069 058
JHU-COVID- OA@20(ft) 5 o 081 069 050
(ours) : L . !

E2|2 k21 28 Accuracy, F1, BLEU-4, MRR (Mean Reciprocal Rank)
1 Mokt BE JHU-COVID-QA (OURS)O| 7|& H|0|AZF! (poly-encoder (Reddit)) 2EELH =2
H
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OILXIAHEE 0123t AHAAE HOISEAIAY

- &A0JZH ALS|Q| AtEHE, TO2|10 LHOIN AR £ = XAMS2 Ut HAFE O 028t A4 HHES
0|&5}0] F=2aot= =22l 1tE2 o|o|&t

. 2 7|2 Zojof Malst ALl JajE F=F517| {5101 22|E AMR(Abstract Meaning Representation) JI2HZ 2
350 0|E 0|&3510] AAl AO|SEZ dlish= 7=

« AMR(Abstract Meaning Representation) J2{Z= 0%l 29|Q| o|0|E T2 X2

EEI

« AMRIZHEZ} (K| 11 Q= relation & ARGOXZ ARGI2 Z&|Q =8t (Frame Argument)Q 2, 2% LIE0| A
SOl AStg otz B2 LES0 H1EEN QB AMR 712 0|85 EICHH, Zo(of CHeiA & Hash Al
J2fmot FES 4 QU2 EA0 = A4 JeZ(ConceptNet)E FE517| 2lol, 22 LHF0AM Xl Hdets
Sh= ARGO2t ARGIOZE &4l Tez shal 7|&o| tho 7[8F SHA0f| M Of LIOP}, T2 Z2I[HIo 2 7(A|9] A4

2.7l 44

© 2 7|=0] AI8SHE 2 OBz

materi_al
,ISA,
equipment ~— Mod -— entertainment =— Mod -—— home

e

ARGO

/

require-01 |——— ARGl ———= amr-interrogative

\ - AMR node
ARGI1 y \ . . - AMR relation
\ / Synonym == cable» teleyision
- CN node
cable

\ / A 4 ) : CN relation

HasContext <— telegraphy

- 2 7|ae Jefzo| Z=E molof| UHEsh| 28 AMR-CN & J2iZ 2 relationS nodeZ FZsts L
Graph 2 B2t Cai (2019)2| Graph Transformer?| encoder 228 XM7M510] 42 stg RS 1A
IO A LI BIE{ZF2 01Z510{ LAIML BME 2

SI5t, siAlE E0[5HA

XM= | 02. CHh AIAE
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Graph Integration and Reasoning Module

Question |
N POSITIONAL
ENCODING
|\ [ N -
N 2 2 A/ |\ .
. o |\ % « % K Vv Qq
C/ }) : Node Inljl_allzatlon Self Attlention
R >0 ® Add &INorm
AMR-CN > Feed F(I)rward
. 9. Graph o—o— Add & Norm
ConceptNet Path Relation Encoder
Graph Relation-Enhanced Global Attetion
Question
Answer
Language Graph
Vector Vector
< Question > < Answer > Softmax Layer
Language Encoder
3.7l g2 % 28 =0t
+ B 7|52 A4 2oto| Cifst oIS TS 4uE 4 US
4. &4
41482
- AVRTEE ALBSIR| Q42 U] H5T ALBSIE te] 5 HlnS 433t
- CHSH 20| CHEE AlRl2 3t
4.2 M8 Zat
Language Encoder Graph type Ndev-Acc.(%) Ntest-Acc.(%)
- 5181 5159
AMR-original 52.82 5278
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
+ AVRTEE ALBSIX| Q142 U AVMR 7224 A4/ J24 (ConceptNet)S SBISIIE The] 450 71 £
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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
XL 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

- Lt {2 20f| tishM = 450| ZO0HK|= AS 2 = AS

2&JI= 1 02. et AIAE
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CHaE AIABIOIAC] RIHARR [HOLE 23t Memory Attention 7[Ht Breakdown Detection

e
0
o

« L3 A|AENO| A Breakdown detectionOl2t AHEFDF A|AEL 7HO| XIAA R CHSIC| SE0| ZUX|=

rio
1
g

- Chat A|A”S 0185z AFBA YH UM E AHHAR 2 thafrt O|F0{X0F A|AHI0) thet 2tES Sdi
|

- Otz J22 chst A|ARI0IA breakdownO| Eelist= OIS HO{E 4. AAR-AIZIZIO| CHEHE HH OFX|2fof|
AFZHO] “Li= H[Z
XHAARIS Ch5te

P &0 Kol Hofl US HOE'2I SHRACLY, AIAHEE ZHoi| SIX| s ZSHEZM)E 510]
| 52

20|z A 292
[ = =) T AAO

“SHot, e 2 H|7E 26

‘L= HIZH201M X o Zoi| RLS70E”

1213 XHof| L7 S5 EZIHIRQT (breakdown)

2.7|= 4
« 2 J7|&8 end-to-end 7|Et2Q| breakdown detection E20|04, LSTM(Long short-term memory)S 0|&35}01
CHSE LHOY| AFZXIR A ARIS| E5HE QAT Sta A|AE! 25| CHaH memory network?|BH2| attention 7S

0|835}04 breakdown detectiong #=35H= X E 71X Q12

3.7l ¥8 W88 Ko

-

[T
- Lt A|A—S XI@ishn Ql= 71719] AZEQ0IM &8 71551, 7|E2| QISAIS AL|FH AB|ARI NUGU, kakao
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Al
u

2 S0 M H|eket RS TSk 2T,

4.

« TU: memory attentionE X51K| %= HHl

« TU+S: system memory attention2 X2st D!

« TU+U: user memory attentionS &gt 2H!

« TU+S+U: user and system memory attentionsS &gt 2H!

o 2 20| HEE HIHs TUHSSE TUHSHUOIN 7| REIEC FoH 452 B

0jo

Model
Proposed model _ Majority RSL17BD
CRF Baseline ) KTHrun2  PLECO runi
TU | TUSS | TUHU [TU+S+U Baseline run2
Accuracy 0458 | 0464 | 0467 | 0.47 04285 03720 0.4415 02950 04310
FI(B) | 05146 | 0532 | 0533 | 0.556 03543 03343 02949 0.3636 03201
F1 Hokst mo|
FI(PB+B) | 06737 06906 06679 07441 076722 0.8927 0.7440 08744 08400 HebE A Zo}

- ChS2 E4A gotofl thgh Zo|ck TU+S+Uo| Cst

SHA goh Znto|0y, Stk Hi= St CHO|YZ 0| 2ot

2rst i, breakdownO| E|7|7HX| attention2| #15HE A|2talst Z40|Ct AH| OFK|240f| breakdownO| SA4GE? 771X

27t £l= 2FE0| Cheh 220N Z2 attention weightS ALESH Zg 2018t 4= QICt
Role R 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 W
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 .
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 W
System4 | Ok. Let me know something you're interested in. 0178  I——
User5 I'would like to talk about movies. 00366 W
System5 [ like pop music. 0268 |——
User6 Do you like avril lavigne? 0849 . \/cmory attention
System6 | Ilike pop music. (Dialogue break down) 0258  ——— disiibuifion= =k

20| Hx 2t

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

LSTM

A 4

- [000-@
va/ (OO

U "My day was ok"

s "How was your day?"

][ S

Embedding A Attention weight

L] [ R

Embedding B { o }

=y

Attention weight

QIAL(Encoding)at?| @lsf LSTM
AI™OIM 2E O A&

0|835t0] i, & TESICE (3) LSTMCZRH 2

—Fu
>
|>

m,", mts = 212t AFEXY,

21510/l A breakdownS O|S5HLY

OO00@ J—h——o—

wy

W,

ws

bYe Cte2nt ZCh (1) AL Wt 2 A|AE Hatof ths

il

representationS 3GHCE (2) S AL Ol AIARL o = {w!, wh...wl, } B AFSAF ! = {wtl w
2
=

—

2900 Wy

.S we 282 concatenation, OHEZ!IA multiplication, summation, 232 FAMst=

sentence
Jolwsts
A et HAx|
&l grtof| chHst memoryE X509 attentions 0123t attention welgh US EE5IL
Ell 2-510] CHSF memory context HIE{O|C}) (4) OFX|2HO 2 CHE} A

—

AElLf{o]
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284 7|4t Tt AIARIONAML] HE OIS Tl

- 248 7|2 chsh AIASIO[RE Chstol DiX[3t SIS SIS (candidates) SO £0F St Chat AlAE
. Chst 2% P BRSI0] 71 HE 9l SHS FOL ABKI0 S HEsh R 22 SEE sl 2
7|ih chet AIAIS S22 915 Chat AIAE 2OtolA B 57t FIE|T QIS

My skype doesn't start, anyone knows why?

5
4
) So | can only wait?
5
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 BEE gHeE HHY £ = LSTM Encoder®t 5 Cigto| a0 S5t £20i ChsH
ZE®o 2 RE0|| BHI5 | 2|5l £Ho] £H2|o| Attention mechanismE AFE510] ZHS THEHEIIS

- Chet L &refol 52 EYAEAT 2, ato| =M, 28 YHIT)SS Btdsto], tiet 2% YEE HS & 2o

*'°*(Only PDF)
4148912
« DSTC70{|M X258t Ubuntu Dialog Corpus2} Adviisng Dataset2 AF23101 response selection taskdi| CHEH A1&
TIstist Aut= ofefet 25
« 2 J|&2 DSTC70|M ®23%t Ubuntu®t Advising CIOJE|l Ao CHaHA AHES ZstRond,
ESIM+SE+PE+UE(ELMO) 22I0| 7| Baseline PEIS2| MSHL} £2 M5S HOIFS

XM= | 02. CHh AIAE
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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
(Loweetal.2015) 021 | 0307 | 0446 | 0669 | 0921 | 032 | 0074 | 0108 | 021 | 0.342 | 0.802 | 0162

(Dong and Huang 2018) 0.367 | 0452 | 0658 | 0651 | 0917 | 0465 | 0086 | 0166 | 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 | 0.464 | 0575 | 0662 | 0921 | 048 | 012 | 0166 | 0.298 | 0438 | 0.859 | 0.214
ESIM+SE +PE +UE (ELMo) | 0406 | 0.493 | 0606 | 0691 | 0928 | 0505 | 0106 | 016 | 0.306 | 046 | 0.858 | 0.213

- Offie] g2 = 7|so| T 2 7=k 3 et YHIFS T89S TAetet AY

LSTM Encoder2t

Oist o 8 &H 7te|
AttentionS Btdst BE!
X

Avg. word :
embedding O

O @
hidden states 8 8

@

-§-"§0 A ~¢%

> 2

& &
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2 M
1.7|= 44
- AtE EO|SH AAH FHR)0[ZF 0TI F 20| Chst MESH BHHE XSO 2 H|Alot= AIAH!
- ZO|SE Y F ZAM T[Ht viEe T|E AO|SE HO[H0|A FO0{T AZ0]| JHE A V|E HHE MEISI0]
EHHE HAlot= 2
AL
2. 7|= u
- 27|22 QA AIAIEH HIOE S AC| FH|=IX| 22 HO[HZREH ZAA 7|8t &Hs MEs Haid 7[8E XtE
ZO|S T A| AR 2=
: TNz 2 :
; Zojggt BloJe g HAE HRf| 7|= Zeoleg :
! sl Holf ]
D oL owm . o Q. oI :
D@ AL Q. [AL ENPEENE R T U BuAMTlaTl |
; Q3. A2.. Q... A2.. Q} ) Al. ) Question-Answer 7|E "'°|°‘=*E1|0|E-| E
Lomsy | [SAL ABLER, B3] | (RS AR 3 ) atching Fiter T =R 7| :
TF-IDF Cosine Similarity 7|4t
n2 —|_, i SE7 HeT|S
HIAE FHxf2| \ /
L
Mgl =R[stat X1 AS 2 (A5 =X, sl Xj2Z. ) COALA 7|t it Med 7%
e ‘ﬂ?_ |
JEEw
I
AL RZE MED RS
« AME A= A 'HI0[E MX2| 7|='0|M FO{T! CI0[BE MR 7|=0l| MEst=S HAE[st, 7|E RelSH Hlo|H
A HH| 7|20l HEAM V=S MEsl R2|0lst AelSE HI0|E XA
o A MH|A A BHH SHF ME 7|&0)|A TF-IDF featureQ| TALR! QAIEE 7|FO 2 7156t BH SEFS
MEHSED, HtH MBI 7 =0l A HEid 7[8H F[A B MER BE COALAE X &ot0] |5 EitH ME!
ey ol © =
3.7 &8 % S8 20}
c 282 3A7IY F HRIAEAL S 7IE MR T|=0] chet 2 M0 H2 ALBXEA FA MR V=S
Heotn MK HEH 222 =4 +US

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

HIOIEX217 1=

2&JI= 1 02. et AIAE
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ojn
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0| 232
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e
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FA
&L|CH(016.12.06) cis7)s>
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714 SsH(MRC)E 0|23t COVID-19 A EH|219] it

1.7 49

==

- JEO| /IXIYEE &Y| ?loff E2StE E& = 2 W E39| MEf & St
Transformer OF7 |RIM = CHO{ef 22H0]| CHSH 20| BHHE QITH S 7HsS5A| oIRICE Transformer A& 2| PLMR!
BERTZ 0|25}0{ MRC @177} 4=3H|Qfon], F1 7|EOZ Af2h £Z0| MRC 28 H0{F1 Q)2

mjo
ro
kU
oo
ol
kl
o
i
ie)
w 0o
ob
(1]
mjo
-
ol

i

o7 U HE| 40| ARHol| FORIX| = 2R, 220 LU2 2/ EUS R 1 o] FH RIXIE H=

s HxA &

A:H 422

50084 QIL|Ct.
Q ., Answer
User <
Generator
Q: MEA| EHIR} 42
l Answer Span

Document > Document

Retriever Candidates Reader

|| =
Date Sources =

- 3 25 Al GOJE A7 EOIM 3 740l HetsiEE Fxi2lslo], Rz (Elstic Search) 7142 0|l
Sojnjst EolS g HofE HH

1§

- B SET ME 7|S0M BM259 TRl QAES 7FOR Jhstt B SRS Meatn, Efy 78t F
T M Q2 (BERT-based MRO)S X8510{ ot 55

- GHIE EetE JSON A2 2 715501 ArgAToA XIS

@ Backend AH{

@ clolE} 47
Python I Ho[E |HTTP QR XEA

m | m |
m ] API(JSON) m ] 27| € ol
o | — m |
@ HTTP 1Al HTTP WAS Python 7IA
— Flask —_—
WAS _— WAS SHE
D 2A7|1EY
cron csv
Javscript I Python I ’;Efl
2
pytorch
WAS
Nodejs WAS ~finetune
React Flask KoBERT
DB HTTP

0os
Ubuntu

Elastic
Search

1 Btoz Livofxl 24 Tgt

0os
Ubuntu
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7 =0
- E7ls2 ool Ef AR 2I2E! 4 9lomq, MRC 7|EF HEHA ool &2l 4= 9Tk

+ 2 7l2 2T, ANE 2 S BRI/ 95 HOJES Elefd PLM BERT 7t MRC 7122 S85t0] 1502
Ao|SEste ALEE PEY 4 2Lt

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

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

4, 8
41481
- BA AMY(9] A TRE|(@nalysis) 2HH0| et ZM Anpt SX|AE|2 2, HX2| 2ol M2 top-k HEEE

4.2 A& Aq}
 KorQuAD 1.0 HIO|Ef ZIgtel 2H E&(context)E QU Mot HF(question)2 EoIECZ HASH

e @answen)Q| &t 0{EE 7|&C 2 top-k HELE SH

top-1 & top-5 =
SHEH 7168% 8419%
FElA 24 + BAL2E 8892% 9726%
- FEA 2MS 510 BALE FE511 0|2 0|8510] lelAe A2 R20(eh ds &as HY

2&JI= 1 02. et AIAE
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LSRN

to|of =0 elo]

S izt s

=(open-ended question)

4

i

- UATHEHChitchat)= i

ol

N2

SEP

L

Lt

20}

[e]|
=_

fS SIS OHZ Ar8e

[N e}

o | S e |
SE= 24

bOI7|HIXE 7HEIC 2101

sl

7122 auto regressive A0 REZ A0, multi-layer transformer0f| 7|¢

. g

(transfer learning)

A
=

St
ol

(PLM)Z 0|83t 0| 0|

=)

2A g 2

=)

2

o
I
ojo
olo
oK
ofo
foil

« AFEALElHH UX ZiE o S8E 4= UCH

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

of
- ~N
B0 g
<z
< <

e

3

« ai-hubo| @IU|A UACH

|2 (0] S

9

RS O|o|E Zlgke 1,325712] single-turn CH

5

=

« ko-gpt2 PLME
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- SHE2 1gpu HE0IM SEIK| 4AIZE 713 A QE(T, +FHEIUS wQ] losset ppl2 CHE1H 25

- mean_loss : 0.24970679059624673, mean_ppl : 1.2984058797359466

- stg 21t &5 HI0[EfQ single-turn CHatof| thgt 20| &= AS 2 & A2H, of5 HO[Ef giH2tE ko-
gpt29] PLMO| i3t &8 BE 2 Hal 7Hsat 221 2R0| s sensibledt Bt RES MME 4 922

o
2fol5IE

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

Q |:|-| 277 I.‘)

3

0] OJITiAZ}R?
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e 321 8

1 7|* A-Il:l:l
« 04T o|OfX|of| 2743t Zlejol| CHelf o2 CHES

+ VisDial v1.0 H|0|E{E &g&t

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. 7|= 4y
+ Faster-RCNNE E£35 0|0|X| oto| ZHx||(object)EE FZ(extract)stl
olH|=(embedding)gt.

- MZ O|EXQl HE2(E|el YHUSE 8F ot/ lall T -TH2|(word-level), 2&-TEH2{(sentence-level)E
I.

K|O|_
==

00

B BIAEE= Bi-LSTMCZ

’

1245101, OfEIM(attention)S 7|8t =2 ALEXO! HH (@lignment)E TIfe!.
- ZEO| o0 9| E utetaly| fIsH BUM-2A| 7to] o1t THof-ZHK| 7He| HAS R g
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Dialog History eeeEeneeReeseemeeasneaeaseneeRes et ene e Aeeaeaae e eREenseReeE et enna a e R ehenenneneenn e nanns, e

Cap: 2 small kids eating large

Question Dialog History

carrots on a bed

Q1. is this in color?

Al: yes

Q2: is it a big or little bed?

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

Question

Q3 : What color is it the blanket?

| BiLSTM |

[ BiLSTM |

Image

srsssssnsshussnsnnnsnnnnnnanny,  assssssssasisnas

LIt

- AlZA ZO|SH H|0|E M2l VisDial vi.0S 0|&¢f

@ Gate Function @ Concatenation ® Matrix Multiplication

0, EIAEZ 0|20

Context-View

Alignment

Tl AE0| ofL|2t, O|O|X|77kK]|

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

Modality-Alignment 22 1A%

Context
Matching

Modality }
Alignment :

wnnnnnnnst

2&JI= 1 02. et AIAE
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Model AVG NDCG MRR R@1 R@5 R@10 Mean
LF[5] 12 453113) 55.42(12) 4095 72.45 82.83 595
HRE[5] 12 4546(12) 5416(13) 3993 7045 8150 B.41
MN[5] i 4750(1)  55.49(11) 4098 7230 83.30 592
GNN[34] 10 52.82(10) 61.37(10) 4733 7798 87.83 457
CorefNMN[15] 9 547009  6150(9) 4755 7810 88.80 440
RVA[21] 8 5559(8) 63.03(7) 4903 8040 89.83 418
DualVD[11] 7 56.32(7) 63.23(6) 4925 80.23 89.70 41
Synergistic[8] 6 5732(3)  6220(8) 4790 8043 89.95 417
CAGI[9] 5 5664(6) 63.49(4) 4985 8063 90.15 41
DAN[12] 4 5759(2) 63.20(6) 4963 7975 89.35 430
HACANI[32] 3 5717(4)  6422(3) 5088 8063 89.45 420
FGAL26] 2 5690(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(5) 4930 8077 9068 3.97
CDFt[13] 2 5949(2)  64.4(4) 50.90 8118 90.40 399
DANT[12] 2 5936(3)  64.92(3) 5128 8160 90.88 392
FGAT [26] 2 5720(5)  69.30(1) 5565 8673 94.05 314
MVANT (ours) 1 60.92(1) 66.38(2) 5320 8245 9185 368

AZIStE Solf HEe FET o, F0{E! L=gtel o= 2201 HESot=X] LIEFH
5. &1

« =& https://arxiv.org/abs/2004.14025
« T L : https://github.com/taesunwhang/MVAN-VisDial
« O|2 : http://niplab.iptime.org:34242/
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SIRIO| M2 ALLS HHeist Cifst

1. 7| 849
+ 7|Z& 3lFM(chit-chat) CHSF A|AEIOA RHIO0| Ut gl HES L MOVt gl EHE ttes 82 EMEE
311517 | /5109 T2 AL} CH3} H|O|E{(PERSONA-CHAT)2} 0|2 b
« HEALL CiS} HO[EOME HEALIE 22 HE2 XD Q= T Fo| SRt M2o| HZALIE J|geZ
=]

thetE S0k

_,_

* 7[A7t 0|2 20| HEAL FEE TR £ g O Fitd U A 20 x| s HHE g 4 U

SN
« HI2AL} Chat HO[HE APEIstEE! A0 2O DIMZZSH0] B MElS Zet 4 Q= 2EY

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

[PERSONI]: That is a good show. I watch that while drinking iced tea.
[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.
[PERSONT1]: 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?
[PERSONT1]: I enjoy hanging with my mother. She's my best friend.

B2 4L} et
oIt ofA

2. 7|= 2y

+ 27|82 AeiSEl 0|23 BERTS| O|M|ZFS 0185101 HZ ALt EfA S0 SHA| S5t

- Stg Al of2f J2ft 22 F7M4el B EjA3E AF5H04 multi-task learning 2 2 St T =Lt 7| EHH MEY
S50 =0l E = UAEZ &

« BX EjA T 12 Che7| HZ2 ALY 7|EE510] O|R0X|= ZI0f|M ZQH5H0d, Sentence TransformerZS 0|&35}04
2 AL-Ers) 42 51, L510f T3t distractor & JHE 715 & 1 0| SHI2 TS RS 4 QTR 3

- HX EjA3 2 HX BjAT 10t 22 HHOE HEAL-YE AE 1, Ystet HEALL X0l st
distractorE Zi2} = 7114 F7t5t = SHHE 40f 12 2, of 2230 02 2fHsto] &5

XM= | 02. CHh AIAE
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+ consistent question + consistent answer

+ consistent question + distracting answer1

+ consistent question + distracting answer2

HXEfAAN
(Multiple choice)

0 0

<1 persona snt> + <1 persona snt> +
HXEfAZT 2
(Sentence labeling)

1 1 0 0

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

3.7 g2 % 28 20}
+ 27|82 HEALE BHEsH0] 7HQ1 BHE THat A|AEI0| E8E 4 U0, CHE 10{0] Cifst H147 (o) 22E
Aom, CHE A0 SAM0l|M FEAM DM 28 4~ QCL
4, &Y
4.1 48R
« HXEfATC| SHHE HEBoP| 9I5104, OIMZFTE TSt BERTR HX AT E FUI6H ZRE H|uw HHsIUS
4.2 4% A3
« AIS ZD} 0|M|ZH™0E T3S BERTRF H| DS mff, 2= EfA TR} VM multi-task learningS &t 42 2F 1-2%2
MS0| Q2 712 &0I5t & 9912 0|= SPXQ| HX EfATE MAFH0{ multi-task learning@ 2 &HSA| =
Bl 30| S YBS E 4 9= HO2 HME 4 US
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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Al HAH 7|H} QlH} AFAl BB XF AHA (0=| )
x|—| a1 7||_|- E|_|- o1 o oo7| OO'I
A M
1.7 49
-+ {7l SA U YA ZEISH0] BiLIO| B2 BT MMt 2
« SAFS BALES Ofet HAO 2 iS5, A XL JU=X| ZETH HEIH FOX|K| 52 SEH0l|A LR
2 F2 s3a ZEAC! gitst 532 X 210 2ES SciM 48 28 4
2.7 2y
« = 7|52 BIEURERIS] OZ OZ (Picture Theory)2t AHE 0| (Use Theory)E HIEC = QIF X|AIS MEA
245101 ZR01E JHigl Hiol SAL 2 BAlol cist Uk AAJof siTtshs RiAlol Wels Hisln 25 My s
37| Zatet
- ZMEl KA R A 010 Delo] bt A4 22 S22 Ysists B2l AR, siLte] Tfojzalele
A2 A=
Knowledge Retrieval Generative Commonsense
Reasoning
Input Encoding
Scene Knﬂwledge Knowledge integration Knowledge-enhanced sentence
e = ~, CIITIIL]
o e Y .
(oo T
s | =
|| #otding | RRINDIIN |! 2 :
L[ ooice R ||
c foset | | fowers ERINRIN || ( Feed Forward Network )
= — 4 is wegring a black dress.
e [—»A:Z:;‘:zmiﬁgfﬂﬂﬁ- e - I ; % ; ; ; ; ;
T
Relational Knowledge /7  ________ “\... Line 2 A4 ALY A Ay
Flower girl I msost [CTT71 | ( Multi-Head Attention )
A e ooy | — I 1118433
Bont el e s 1| st ! 0B
the bride ... Her outfit usually resembles a I Sflower I o elee
smaller version of the bride’s wedding dresy = 2t ry
e = T nd ﬁt:lﬁ&q;mf I : l {( Masked Multi-Head Atention ) |||}
young girl [dressed] similasty to the bride. She | LRy D:D | |-
. _ IN— 1
— A flower girl ... scaiters flower ... procession. N H / ----- Line N _
— ... @ voung girl dressed similarly to the bride. —_— _|_ —_—— I . I External
i | | | | | Iknnw]edge
-

XM= | 02. CHh AIAE
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« O|2 : http://niplab.iptime.org:47074/

5t CommonGen H|0|&]

S

« EMNLP 20200{|A =74

OfLI2}, Claciat

Zet

Jof C27) o130 -C|an 7

KM &5 710l 7t

tAd
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1 = GPT 3 GPT20] siiefst
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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-Hubol| 275t Zi M=l H|O|EAll: https://aihub.or.kr/opendata/korea-university
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2.7|= 44

« HOH 52 HEAL 5 O3t 52| &

i

- HE2AL S

-HE24L

Rl 7l9l=

=

f=Nye)
= T
25517, 012 7|HIO 2 70| HZALIE B3

- §t Ho| ZAXIL ChsHE BHEA| == Humant Machine?|

Human= =011 SHEDFA0| L0 BESh= JES 5104, Machine2 Humang|

oi5+t2 B{ZH0

A2 TISHSIHOM, Amazon Mechanical Turks 0|2¢&t

|3l Af SLte| 2H=OR0f Chet Wikipedia BIO[XIE MISt0, 2t dRt= TX] i TO[X|of

(2]
Chat Ci|o]E] oflA|

2&JI= 1 02. et AIAE
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+ 7153 O|0|EIS 0]&85t01 Hlo| A2kl RS JHEE

+ Retrieval Module
- 2 RS2 0|5(0] oiig 7 |TIC/oF BAHE BEFERIZ Hal3
- 22|l X4 S0l Human2| O|& Zratof| thsto] S5k | X Est 5702 XAlg =58
- 0|2 S50 TA| XAl AL8Sth= il 2R =2 XA g F2M O 211

« Context-Relevant Representation (CR)

-4 DEO0M REE TR 7HX(Q] X|Alnt O Chaf, H2ALE HEE 212} AfFsHs {2 (GPT-2, BART,
transformen)0i| ‘g2 = OFX(2f 2{0]012] T OfA2| E2 HEE =&

- CHst, H2ALE HE0of| CHsHO] oLt THIZER] X[Alof| CHEH0 2f2f StLE & 0341 71| HIE7F £&&|1 0|2
£20{A CRE 0t

+ Persona Grounding (PG)

+ Knowledge Grounding (KG)s
- CRE 0|&5t01 H#H2 Wsh|
- KGOll= ALEXIS| BiiE Elo] EfS AN f A
IHBIE|0] RL20, O[0)| Chisto] sttel FE XA s stad
+ Language Modeilng (LM)
- PGEF KGO AMEHE] M2 ALto} X|AIS LMO| 9j2{o 2 4[5

- Q0= HEALE, X4, X Lt =AMCHZ SO{7HH, 02{sh YUHES 7HX|D B 2stol| Chatod langauge
modelingS &S |12

Human-inspired Al
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- 2 DEoj| chish Mo dsit D2t2E dsS SfelstAt YA MRS TIE

« Z} B AHO[ +PG, +KG, +PG +KG= of5 Al 3liE ERA 0] THEt oH50| O|FOIF=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 4567 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 2654 01932 h.36 2535 843 2140 67.83 14.75
BART +KG 1584 02946 MM64 3619 1990 3184 5378 73.00
BART +PG +KG 2325 02887  M28 35.35 1912 3106 67.83 7170
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« 2} LEof Tt F-g=1 HIHE QIS0 At BIt Tl
« Flueny, Engagement, Consistency2t 227t2| &=2|E H|udt= Rankoi| CHSH0 53

=
- & 2022 HO[H A0 7+ 2 IS 2ASH BART, GPT-27t 2 FE 0IUS

O =}

|.

ot

Model Rank Fluency Engagement Consistency

Human 105037 415(154) 4.08(153) 4.06(147)
GPT-2 264(048) 2.85(0.93) 2.95(0.98) 2.76(099)
BART 2.310052) 313(114) 318(1.08) 310(104)
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PEEP-Talk: S

Atz
O o

= B0l == Qs

2.7z 4d

« = 7|&2 Al Hubo| &t-& HY EIX|E &&3510] & HO[EAE #5510] 2850, <& Cl0|EfAlo|2t
SEE thigt 7|S0[ ZefE et Ho[EAME EZS R tist 2SS 7d5k/| #fs T0{A| HO[EMC 2 st
DialoGPTE &t25}0, 0|= 7|Z=0| 20X 2 t&5 =l GPT-2 2Lt £0tM0l Chspt 7Hsat

SituationChat Conversation Module

Context Detector + GEC Module

Situation : “Situation in which currency exchange

Inputs and traveler's checks are required.”

Situation

®

Dialogue Corpus

®

Transformer
2l

Human: The sales increase do faster than

Situation the previous product.

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

Situation Similarity : 16.53
Linguistic Acceptability: 47.553

Dialogue
History

- B 722 M Ho|EAIC R st5E TSR E CHSHE RASH= Context Detector2 LAE. Qlzio=z Atstn}
CHS} 7|=S0] cHat 2E0)| Ue|0] A2fol| MEsH HHE £25104, 0|F, Context Detector= &2l XgSt CHSt
QIPE mictst HEAXMO R GEC ZES Yo 20| 922 X5t

.=

3.7 22 U 38 2o

« 27182 =H Qo SHEAE UM = ot YUE MBS tR= StEXh= s AZo|A 042] THSHE HEE
A Ol
T MO

4. &

EAR-1- ) 1]

- TRE S HOEME AE510] Cifet R S o 21t DialoGPT7t 71y £2 dss BY. 0l ME3d<
AREaE &8 H|O|E At ARG 0| CIO|EMIC 2 ARXSES TIRlSH =2 eS8 Hol A2 F5F

2&JI= 1 02. et AIAE
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- MBS 2lsl 4 HIO[HAIT THE RAFSH PERSONA-CHATS| ZEIS MEo2 MY & DialoGPTS| E2,
f2to|Efe| 37|of w2t SMALL, MEDIUM, LARGER LI0f AlSiS ZIgtst

el Validation Test

PPL Hits@1 PPL Hits@1
Profile memory 4279 0078 4502 0.069
Lost In 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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ol

A
7|= 84
Zo| 2 MM 7|&(Question-Answer pair Generation, QAGen)O|2t Z=0{%| SH2k(Context) ™HO] CH3H
Atso 2 2ol 4l SEo| ¥a Most= 7|=2 2ol
WF FHOAMQ| QAGen 7|&2 Ol0|F2| et&E ISt SHOZ EZE|= OtF 246 RO ZoISH 42 Q8
E5|, 2™ (Questioning)2 &&3t 00|52 s wtEOM M2t HEHO| 042 SHO| HHIE ISt R
EOo|SEMYC| &2, AEQ| Kyl wet el & niHof|A Ot0F2| Q| Cist HES Xt=35101 O £2
us duE &5 £ QUCH= 7|EQ| AL S0 EXfet
O|Z ¢lall, Zo-8& 7, Mf-ZHoISEHY 7k A2td(Relevancy) X FEY(Fluency)2 BstE gegez
ZOo|SEMZ MMehut SA0f, S Bolie] SHA2 2ol MAEl= ZolSEYO| CHFE0| El= BiAlo| My
7|&9 ZRM0| ==

A
7|l Wy
2 7|22 3 (1) A=k 7|t M MATJ|(QFS-based Answer Generator), (2) &o|S&t &35t
MM7|(Iterative QA Generator), 2|10 (3) 22N A9 22| MM7|(Relevancy-aware Rankenz M|E3}t

E|RASD, ApMIE Y nE2 thaat 2

QFS-based Answer Generatore F0{Zl GHZH0{| A
S| ™ (Plausible)? #xo| FYS MM I
Zl0| X =29k Query-focused Summarization,

[Estol FEr2 WA

.O
al
D)
A
>
njo
il
o
ol
=)
0>
0%
rn
A
1o
ia}
of
20)
19

Iterative QA Generatore= 22| MAM(Question Generation) 221} &9| 2EHQuestion Answering) Z2S
Zl 671K 29| 83 (What, Who, Where, When, Why, How)S ZE2IZ E(Prompt)2

28HOE Y= 152 7|
L8501 QG DAL 3r3ini, 2 THI MNE 6NHo| HOISEMO| thef 0A ZHS BB3I0] ST
NEHsHe DES T3

Relevancy-aware Ranker= A Y&l Ho|SHAS MH0], 25 &

A2 AESE 2| My7|o| &52 tHEEQ! S5t 7|8t QAGen CIO|E{MIQ! FairytaleQA H[O|E{AI0)| CHEEO] in-

context negative sampling 7|'Hg Salf ZIlstH, F2 oMz A MaE 6N 71| HolSEHY S0 Cish

oHat HHO s Q2o 2 HIZE|0] 29 MAI7|2 51012 OfX|at 21l Af H(Iast hidden states) & [CLS] E20]|
=

ZS KL= Ro|SEMntS X|=

I-J

Sletot= BHZIS £2510] ATEMA(Softmax) B2 MEEOZM ZF 20|22 0|52 35 242 ¢e 5,
LRt 2 FE5IH S5 M7 1 (overlap mitigation) HA| AR EM 7| MdE Ho|SHAS0I Cigt X2
A L]

>4
|
[

i

Jl= 1 02. CHt Al
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. 57| J2l2 AY| AEst 2 70| MA|AQI LARE0|0Y, 3-stage Framework 2 FAEIS &0l 7hsEt
A S (=)
3.71= 22 YU 28 20}
o W] W SXMO ZOo| ZOISEMN MM E == human-Al collaborative AH|A
- 220] QAGen ZHS EfXY5I0] 1K E ZROZ EE
* Question-Answering &5 &2 fIBHHIOJE SE 7[HO = &8
- S35} Ojo|E{ &t ofL|2t thef-Eol-S5 ¥ X! &% C|o|EAlo] EXHSHCH ns =0elo] ot CtHE
CHRE MR Tts
4. 48
- Flotsts QAGen 2Elo] M52 lolsh| Slat 7|E =2 STte| Hard HtE 4us
« MAP@N AZ0{2E 2+ ground-truth(GT) QA0 CH3H Rouge-L f1 AT (EE= BERTScore f1 ARN)7} 7HE =2
StLte| TH QAN S MME T QAY SoA MEiSH & MA| ZIE0l| cist 2 S8t K=Y
. M HDI T2 DR QAGen PR 52 M58 wol
MAP@N (Rouge-L F1) MAP@N (BERTScore F1)
Method Top10 Top5 Top3 Top1 Top10 Top5 Top 3 Top1
Voo eFf;’?GzO22) 0440/0435 0375/0374 0333/0324 0238/0228 | 09077/09077 08990/0.8997 08929/08922 0.8768/08776
(Duganse‘f‘; 2022 0460/0455 0382/0388 0344/0337 0234/0242 | 09056/09062 08953/08955 08876/08878 08707/08723
Ours 0500/0503 0426/0429 0369/0372 0247/0254 | 09156/09178 09046/09068 0.8956/0.8977 08752/0.8783

+ QAGen 20| MM
22| Quality-
AHA—IE|O-I l—x|o| E|—

gt QAY 22 FItsl7| 2l RHE7HE e (Diversity-Q(A): 22 (FE)Q| LYy
E: TA|EQ! QAKO| 22| Relevancy: TH2-QA% 7+ 2H244, Acceptability: EF2f-QA%0| 27
FM Usability: e 2X9| 87154, Readability: 2¥M, Difficulty: 0|, 11 =842

£22 IRE+E £
« MR 2 =2 M58 HQl(Krippendorff’s alpha score: 0.59-0.61)
« MME QA 42 R Cifds Utsky| flsi 2ol 3 SH
. 7|E TS0 vl ZEUA Re| 2 SE REO0| LIEHE
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+ QAGen Z} B 50] Ciigh &3S Ttefsty| 9I5h Ablation & 3! 24 S llgt

olt

(o]
o
A0 3WHO2 7|01t 2SS Bl

- o 22 250| X s —|

0

global local
Method Divesity-Q{ Diversity-A ¢ Quality-EL |Relevancy ¢ Acceptabilityl Usability! Readability ¢+ Difficulty 1
FQAG (Yaoetal,2022) 303 3.06 2.66 135 186 2.26 136 21
SQG (Duganetal, 2022) 296 303 33 156 213 2.66 145 2.36
Ours 2.35 218 2.35 1.31 178 21 1.65 2.98
GT 165 171 168 103 135 15 12 295
What Why When Who Where I How
Fairytale - 41.98% 25.95% 0.22% 1o 60%
QA
Yao et al. | 37.86% Bl 37.33% 15.75%
(2022)
Dugan et al | 65.36% 34%  13.64%
° 4.91% y 4.11°9
(2022) ’
Ours - 26.82% 16.6% 62% 19.99% 16.09%
(1) Question type distribution
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 Topb Top 3 Top1
Ours 0.503 0.429 0.372 0.254
wio QFS 0472 0401 0.348 0.248
wilo Iteration 0463 0427 0378 0.253
wlo Contrastive learning 0.438 0.375 0.326 0.261
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X|AlD} |2 AL HHESE RAGY|E CHSH 22!

1.7]& &%

. 7|x0“ 7H|:H-5| H§
7|Z=o| pEIS e X
H|otsts SiEfo]| Bstate SaiT 351

. 0|2 95101 =2 A0l A= X|AID} AFRKI| H|2ALIE SA|0f Z4AH 5 0|2 HIQI5H0] BHHS sH= DHIS okt
Hlotst= chsh BHe XM XAt HEALIZE SEF0IM 0:I|§6} 0|2 95t H4 BES Poly-encoder2

ESiM =l O|FHA o|Sst X|Al ALIE 0|8310{ OFK = H Hotsts pele
7|Z=0| Pt CH2A| HallucinationO] X1, engagingness’t =2 HEfZ 2hal7t MAEIS 2015192

ﬂJH |'||'

E
"'Lv- _u_
o -
mju
0=
0x
ol
R
L
2

2 70| M= CHEXQI Persona-knowledge Ciat GIO[EMIQ! FoCus HIO|E{AE 08320, grounding,
generation O™ 25 1@ =2 M58 2hM5IYe ot siet REIO| 8517} hallucinationO| 11, persona
engagingness’t =CH= 218 ASMO 2 ZHGIYS 6t K|otet B9 retriever sk MM O 2 HOJFQD,
S5 s DEO| CisH HtE MR o= Ho{FUZ

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 ltisin Scotland. in Scotland. in Scotland. in

Ground Truth Response

N [tisin North Ayrshire so you could visit when you travel through.
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HEEH
s 4
+ S0t X[A/0] 25510 Oi=XQI eSS MM5E| 2l & ATo|M=18 22 20| 2% XA HEAL FHE
7o 2 5= st RES ATHet
( Poly-encoder R ! Retriever(Non-Parametric))
1 Document Index
O—>Score |}
1 7 \\
1 z;-08
| i
1 A ,’---_
1 7’
bt | = | Sl @
I : o5 O 2,-01
(cx) %
i 2,05 2,07
Cﬂndndmc Aggregator : J
! i
ﬂr ]| e s
) i
1 ¢
Cumm Enmdcrj Clndldnlc [noodn:r : Poly- i [ Persona Generator [Marginalize | Generated
| encoder Inlt-if::llor Tl (Pamametric) Answer
! | ooy

Qn:r}'-ﬁnhlnﬂd Generator

|_I

2lp 20|, 2 AF0M= T Atdsts ZHE 0[&510] YHHE #4610, MEst HEALIRE X|Alg S22
CHst history@t concatst = KPEQ (Knowledge Persona Enhanced Query) O[22 HESt Poly encoders

H0p ORI HEfzto] HHAME A B £40 Q7| hEo), HEAL et X|AS D2 AFEEL KPEQ2 1
CH2 RAGEE| Q3| HHe 2 el E MM 2 RAG 222 RAG-token EE' F RAG-sequence 20|
=0, RAG-token222 EZS St} MAMS MiOIC} lossE marginalizeste= 220|101, RAG-sequenceREI2
ILto] 252 DE MASH S lossS marginalizests ZEIQ| 2 (0N = & DES D= 0[83|A 71515t

%0||

O

52

OI|

3.7 €8 3% S8 20k

> b

CHat OfOHEZ OftEEt X[ A{of| chsl AEE mf, ArEALS| HEALLE BHS0] AL HE XA S HMSE 4 U
Chet HlOJEE 758
o
=

2 AL e X4

rir

LAY

148 L8

2 A0 A= FoCus H|O|E Al Af ﬂle*Lfo XAlg & Hthst= REO| &2 SH0IUS. FoCus H|O|H
Mofl= GenerationE§f A3 2F Grounding EfA37F =X Generation EfA T = st M SEHE HWotst,
Grounding 2 &5t H2 ALt} X|[AlS AnfLt & 2RH=X|0|| Ciet S22 WIS Generation W7t HEE|C 2

ChrF++, BLEU, ROUGE-1,2, L, BERT-scoreZ} /11, Grounding@ 2 Persona, Knowledge Accuracy?} Q2. 0|
QU= GPT2, BARTE= O|X12| FoCus Ci|O[E A0} A 245 5H H|0|A2LRI0[TY, INFO= 2 HT0|A] K|oFsH BRIQ

(T3]
Qs

XM= | 02. CHh AIAE
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Generation Grounding (Acc.)
Models
chrF++ BLEU R-1 R-2 R-L BERTScore | Persona Knowledge
GPT2smal 2873 143 3658 1944 3262 8856 6744 6959
GPT2medtum | 3012 1231 3829 2117 3412 8892 6744 72.42
BART base 2977 M99 3624 1973 3213 8835 6745 7218
BART large 3069 M9l 3657 1983 3205 881 6744 7101
INFO (SRS) 5133 2036 5336 4036 5116 9 827 99.24
|
2] \NFo (sRT) 5329 3146 5826 4235 5306 9229 8087 9922
Hare Al Zin

- 2} DEo|| Cisto] AR HIHE 2loto] AR B T
2 AF0ME Hotete 2 Me5E HMXMoR Hotsty| 9/5+01 Human H7HE TGS, EIHo|AM2l
E2l2 of 5742, Adequacy, Fluency, Provenance, Engagingness, Hallucination2| HTE S0H{EUS. 2f 5742

ol
2 2 A5t &MOZ RankE 20451942, Hallucination2 H|Q|sH LID{X| HIEZI0| A=
AP A2 E MY Pt 288 ol0IE BIHE fIshAE test AloIA QMO 2 50742 CHSHE &0t BIIE
Zl € Human 72| &S 2|5t agreement M4== Fleiss’ Kappa £ X611, 0.41852 fair agreementS
el =2 Amazon MturkMH|AZE EdliM BESIIE

Avg. Rank
Models
Ad. ! H.l Prov. Eng. ! Hali. t
GPT-2 small 357 341 358 346 249
GPT-2 medium 3M 31 304 325 302
BART base 343 329 347 322 245
BART Jarge 331 363 329 344 2.69
2l
s an e INFO(Ours) 157 167 162 163 435
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C A 2 ©F QS SN 014 AFo|A BUE 4 ol B 13740] HAEH 022 mEtsio] of2iet 20|
Holg
ey Description
Level A 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 - Wordis replaced by another word.
Separation - Separating consonants and vowels in characters.
Table 2: Foreign Word \nsta_nces of incgrrect Convers@on_ of syllables between English and Korean, as well as writing
Speling and conversion spellings according to pronunciation, have been observed.
erroirif)yizsigst;?itc_:;\g Grammatical Speling G2P  Writing spellings according to pronunciation.
criteria for KEBAP cve  Spelling errorin non-speaking alphabet units.

G2P and CVC indicate
Grapheme-tophoneme
and Consonant vowel
conversion, respectivity

Post-position

- Instances of inconsistent or missing post-position usage in target utterances.

Syntax

- Cases of grammatically accurate yet interpretatively ambiguous meanings.

Neologism

Instances of the discrepancy between target and its similarity in meaning, pronunciation, and
absenceinKoreanlexicon.

SMQIAl Tl Sxj2| DEo| kXS RITksto] A
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A S o =
3.7l 28 % 28 E0f
- 2 282 34 A H =X27| R UMS fIE 2HIE T 25 EH1E 2feleto] B 45 Vi =88 &
A Ol
T MO
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5} A AE(Google Cloud Speech-to-Text 2! CLOVA Speech)2 CHAIO 2 M|E5}El ZIEES 23l noise

1S alist

>

type of speech-level} text-level error Zk2| A2t £

4

+ speech- and text-level2 25F 12{5l0] R&O| s S HWrtst

EE CIENOI SHOIA M85t AIAY U OF AA DUO| T} Ao|C HEXQ! HIKWER, CER) Z1f
ASR @lo| M50| B28 242 @ 4 98 Tailt DHo| HarH 47t tlastoats 4 2o| 7xn
Sl 520l CI27| TR0) 2Ue| M5 FAS U5t Helst ZIzto] WR Lol 485t AIAH i 2

WER CER
Easy Medium Hard Easy Medium Hard
Google ASR 047 063 093 0.21 034 0.69
Clova ASR 053 067 094 0.2 0.35 073
Whisper 048 067 092 023 035 065

IAE 24 7to] dtds LIEHH. 24 2ol 32
2 S Q2 (punctuation erron2| 2L RE 2A0|A

(o] F2=R| R0 E2E(7?) S2 HH())2 22 28 257 FE S 4<0i0 LiEH

« Googlezt CLOVA 2= CHE WE(Public transportation) OflA @2 MUyt 74aE 3| ot £5|, googleQ| AL

235 (punctuation), &[0 7 |(spacing), mA|(replace)2| EIAE 2|l @=2 20| A2AH0| £9t2n{, CLOVAZS]

E&E S (punctuation), E|0{A47|(spacing), 7 Haddition) 2F 22| AZM0| =S

oY Mo
40 oA

GoogleQ| B Xt Z=H A2(nature ambient)|AM st B5S BFOLE, CLOVAS| 4L H|uM H EHIAE

7h st 212 o 4 9l

o A

10 ot
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Test set Eval set
Mean
Method MCC FI-NOT FI-ERR FlL.Mu1ti 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 0.9458 0.359 0.3395 04707
XLM-R-1arge 04307 0.9661 04286 0414 06346 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 0.5913 05766 0.723 0.9726 0.7191 06994 0.7328

+BILINGUALGMT | 0.6649 0.977 0.6815 0.6658 0.7331 0.9721 0.7573 0.7362 0.7735

ROT 0.6539 0977 0.6614 06462 0.7646 0.9755 0.7843 0.7657 0.7785
wr 06417 0.9765 06452 063 0.6616 0.967 06739 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 05357 0.521 0.723 0.9726 0.7191 06994 0.712
XYl 2F BX|
Al5| 77} NER 05345 09707 05378 05221 0.6616 0.967 06739 0.6516 0.6899
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29| #HE 10| ZtF pre-processing A post-processings Sl ZH| 55 SYAZ £ UCt=s A7
SEUS 7[5O 2 low-resource 10{Q1 Korean-English NMTO]| CtFst decoding strategiesS %2510 ZEQ|
12 glo| #iol M50| e vl MES S5 St

Beam sized|| 2 M& B3} A8 n-gram blockingdi| (2 & B35} AF length penaltyE X E25IUS of
ds o 0fF 32 S TAlsiin, ARZ1} CFet decoding strategies’ 45 &0l 20| 22 &

=
AACO 7|E Korean-English NMT A S0]| H|sh H| WA 22 ds52 2

https://www.aihub.or.kr/node/4525
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« 2 A0 AEE Flalst Cekst decoding strategies2
n-gram blockingdf| (2 Ms 15t &
S strategiesS S SEHOZ HME35H= 70| ot HEHO!
EEaUgCt

3.7/= 22 9 S8 20}

« Lt 0B 10{=2te| 1Y

.+ B9 AR

4. M# (Only PDF)

41487

« 2 971 TransformerE 7|89 2 St Korea University(KU) modelS baseline@ 2 5101 0|2 7|EtO 2 C}kst

37| 37fX|2 beam Size0||
A5 |ength penalty@} stepwise penaltyof| [H2

M= d
oo

pipelining YE=Z M E35}0

L

5
1

—

decoding strategies2 M&5}0{ H|m ASlS TIHSICT
Helle My name s park
| . S
- -
Decoding Strategies
‘ Beam Size ‘ - ——
: C Logits 5
‘ N-gram Blocking | F— *
! }

l Length Penalty I {_ Feed Forward Network |
A B

BE EEIEEE

| 3(al38|2( 33
OIONONO].C )

, | ‘ ST —OT- g * %l 50 X6

(& beedl/Forvard Network 5) » Multi-Head Attention )
ololelo|e|e|e

olileylelieliio)e]/ie;

A PO O O B R

, [ Masked Multi-Head Attention

I MMasked Mulk:Hend Asenon -

' Input Embedding with Time Signal

| Output Embedding with Time Signal |

o Hae A o&e HUuUd
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42 48 73t

+ Post Processing M8A| 40| etelElg &olgt

Beam size Iwslt 16 Iwslt17 N-gram Blocking Ilwslt 16 lwslt 17
Beam1 1727 1484 Uni-gram b4 498
Beam?2 17.77(+0.50) 1519 Bi-gram 1598 1443
Beam 3 1751 1499 Tri-gram 1762 15.09
Beam4 1749 1483 4-gram 1765 15.24
Beam5 1734 1475 5-gram 1774 165.22
Beam6 16.97 14.49 B6-gram 1775 15.21
Beam?7 16.81 14.41 7-gram 1772 15.20
Beam 8 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
Beam1 13.929 0.012 1609.359

Beam?2 14.667 0.012 1477046

Beam3 BN 0.013 1363141

Beam 4 16.241 0.014 1292145

Beamb 17683 0.015 176981

Beam 6 18.565 0.016 1101.098

Beam?7 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 Iwslt17

Average Length Penalty 1794 16.42(+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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2t &50| oA Hekk|=X| EelshCt

= XASIACE Chartke|, B.PE, Sentencepiece Unigram
TlRsh = MZANE H| WL
i A

i 4S0[ OEH Halot=X|r ATHERACE
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Model BLEU Token Per Second
Scntenecepicce-LSTM-Attention 24.39 2758
Sentcnccpicce-Transformer 2269 982
BPE-LSTM-/\ttcntion 2518 2029
BPE-Transformcr 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 - Transformer 2968 1379
5.0=2

« 0|2 : http://niplab.iptime.org:32257/
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PicTalky : Text to Pictogram

- QlOJLE ZOHE 717l OtS S 2 Lafiliat 3l A5 g0l M 2 0232 120 0f= Aol FEts 2 K&

« Augmentative and Alternative Communication(AAC, H2ICHA| SIAIAE)= AH{EIOHE U= O|SOf|AH ARIEQI
OAAE ACtO 2 AIREl £ 9j2

- 2 o7E WEIMS AACS| Ete =M E|CHSH 2485104 A E 2ol 0ts0| EfRlat O[AIAESID 104 Ofsh
sH2 HAE = AL 5= Hald 7|8 2ISK|s MH|AY

ol
=~
>
0F
IE

- TEDA2 CHEXQ! Het THA| QAL S fEo = A0{9| 012120 Qe ARSI ==20| &t HEIM ) 22
MY Oidl= & L 7 SHAS 0|0H5H F St 10{e CHE2| ELF 2PN o = 27| o|0|E T - e
0|2 QI5t0f TEIME OJAAE FONE RIZ5ILl 7iMots o EXXo= ALgE Ok OfL|2f HE MY
Lo 2 2| AFEEICE

- ZETYME T8 WSk OJAIAE HM|AI(PECS, Picture Exchange Communication System)d|= XM= £-2&|04
0|2 2A0{ Mk 200 88511 ULt A SE(Communication Board)ol| J24%1 J8IS 0[&3st0] EfQlat
SJAaSsh= HE HEIUMS Salf HSY 4= U= A0| CHEXQ! AO|CH 3t T2l2 Soif 222 BHE1 thy
AEIHE pRlSHE S 0hsel A0S QIXISEE SAI0| SeAIZ 4= QUCE 0|2t &2 EHE2 AN HAE
K| X35t OF= 52| 2104 O[5 SEIDF 70 Lratol| HEXMRl =22 &L

. X|E{EHOHQ
NEA S

_>,i
E
vl
o
=

o
nz
net

L s
re oo
g
> fo
_>.-|_

lots

e AMH|AL HiTXHo
AZiEoz SAld| olagsto] HMesiaz A

7| ilof] ==0] ATt st

Z
omm
10
10
>
>
o
mjo
Iin
kl
|'O
<2
o
g
min
~ O
pal
A =

Les w5z 9 187} o2 & x| RICIRE SRt o=
X2E02 0J3hE 4 QUC Eat HAES} OJO|X|7} B HLE7 | 20fe] 2458 HHYHOR JEHFA|
QOIS AXR F2510] OIS HIS 4 QU= UYBH 8% 3t Th53IC T2 HIRHsHs MHIAE we Hoj
OIS Chato@ TIEIEIRISt HeHxol elojol BHofof Xig 2|8, S+0% Y MY Sxo2E £ Ky
A= 9l
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(2]

The architecture
of proposed
Deep learning-
based AAC
service

5.2

« 0|2 : http://niplab.iptime.org:32257/

07} Slajel 7|et e mEy

o d

&S Text to Pictogram EES
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=
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Sl |

SIS

| love dancing0|2t=
EE zgJaoz
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COVID-19 EHQIES} 7|1 - 06 |

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

« E|Z MAEZHZ|FHWHO)Q| Coronavirus Disease-19(COVID-19)d| CHEH HHE| MRS Z COVID-19& AMIAXQ!
ZHAALOID] B2 AUXPZE £&510 Q[T 0| =517 9501 =7 2F FE wetnh COVID-19 2t TS et
|

o
et Zo Aol Bcheln Qict

il

on
1o
(4
40
=

[

Ol @710f 2t 22| AL AM= COVID-19 EHQlo]| E5FEl QlaAIZAY 7|8t 7| At (Neural Machine
Translation(NMT)) 22! 7HSIICE

- O] RE2 HOE SY2 2 ZYA0, AHQI0, S0, O|RH2(0t0], 2IA0t0], =01 X|2I0] 7H5Et Transformer
=

+ BT BLEU H4E 71Z02 483 AIAH T H|mSI0] BE 910} KON RADIE 2 M52 HCH

2. 7|2 uhH

rlo

+ COVID-19 EHlof] Eatel H197|E 9I8 Sat Y2 Ch3at 22 AR 0[F oIk

1) COVID-19 & H|0|E{ 47

) SHE E0RI0] EtEl M 2| 7|=( Subword Tokenization 22 x|t
3) COVID-19 =H|Qlof| Est=l Vocab 3=
4) Sequence to Sequence RES |c> =
5) §5}El A7 |2t 7|2F & HY OJ’SIPQI HsHnE
- Ol E5tof M RAUECH E28 4= oY =O|QI0| £35HE I0|HE F&s5h= 0|0 0l AlZtat HIEO|
= 0| A At&st Corona Crisis CorpusZt2 AR TAUSHIAM 2E ARIENAH RE2

=

=)

AEo|ck JBLt = =

QLEE|0 AFBE| 0] 0| Q1510 H|O|E] FX0f gt AlZtnt BI85 Hofet 4= R{C

Al sl E=0ele] Ho|E=et 2 HIx

I'-||:|

4, &

4148012

-+ = A7oM HES ?I8t BIO[H= TAUSOHIM S7igt Corona Crisis CorpusE O|&SIICL slie A= BUE
SH2 = AH|RI04, 0[H2(0t0], ZHA0, SO, 2{A|010], S=0{2| BZ ZSXIE HSSHEC

mEy

Concept of
CovID-19
Neural Machine
Translation
Platform
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- AN B =20M Hotst #19d RH0| M85t AIAIR! 12 #H7|t H|wst0] ZE A0P40f| CHaHO{ BLEU
{42} BLEU1, BLEU2, BLEU3, BLEU47IIX| 2E £X|0f|M =2 M58 BCt

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 71.60 53.70 42.30 33.80
(Google) English-French 4321 68.30 50.20 38.30 2950
(Our) French-English 4862 74.20 5460 4250 33.60
(Google) French-English 4461 69.20 50.30 3850 2950
(Our) English-German 35.21 64.00 42.00 3110 2410
(Google) English-German 26.03 5310 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-Italian 4480 70.20 5110 40.00 3210
(Google) English-Italian 3964 64.50 4540 34.00 26.00
(Our) Italian-English 50.21 75.50 56.00 44.30 35.90
(Google) Italian-English 4775 7290 54.30 4280 3410
(Our) English-Spanish 44.40 71.50 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%
« 0|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¥

. CHOIESE NMTE THET| Q6 7|& HHES HEE general corporad| L pretraing 72! € domain-
specialized corporad{| Lt finetuningS o= B0 2 RISHE|QACT

« S 7|&2 cross language speech perceptiondt 2t&sH QIX|1I6HY 0|28 HIEIOZ J|&9| HIHES
e AdstRiar, Qlzte| QIX|IHOA REIEE €2 MER THRIESH HHEQ! Cross Communication
Method(CCM) & Z0|Ct A Ant 7|E0| WHES0 H| ot MO ZLL MO EL} O 248t 452

HEALE

2.7l 84

+ CCMO|M= Primary mapping2 2 Q15+ secondary mapping?| M|2FS Q017 | 2/8l mapping 2H&S ZZHs}sHK|
OLQICt 2|11 general corporalt domain specialized corporaZ} BiX| LHO|A AEE 4= QIEZ HiX| 714
7| dHntol ApEES FQICh O Lozt Bt FIHA = source language®t target languagei| CHSt
HAS sh5st, tOQl £33t IHAE TRl S5tEl 20{S3t eSS Stasttie FolM 22 o
|:|E:|

Eith= S Hetsto] Bix| g Al HIZS 1e3ict

« 2 A31E cross language speech perceptiont 2245t SHMES HIEIC 2 7|& AlY| Chst 9|2
E|ICE FR0b= 015 101 S8 1A E FEe Wl primary mapping®| &gt §10| phoneme=2 7
UCE T2iLt 22| ZR EF 210{0f| CHE mapping0| DHE|0] 7| 20 MEL 02| S8 FHstIXt &
i initial mappingOl 2lsif =2 mapping2| &t&S H[sHA| EICk o[o]| Chs R2l= =l 35t 7
PFA techniqueE &E3dt= 20| 2t Z2X(of st 2|22 XA =IUCE M2t 2 A0 7|E2| HHolM
ElT|510] M2 TRl E5} 7|AH| t199l Cross Communication Method(CCM)S H|QFSHCE

PFA(Pretrain-Finetuning-Approach), Brute CCME 2iZt H|wsiE2c 2N =09l Est 7|4
A0|M E[XlQ| M5E L= Bi2S FH=C} Brute CCMOJIA= corpora®i| CHEH L& ©10| combined corporas
SHESICE O] YWHES0| Choll 42 H|weh &0t OtL[2t X BME »3HSIO 24 visiblestHA|
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4.2 8% Zxt

- AT E A0 HotsHE CCMO| 7He B2 M58 HUS ¥ 4 IICH Brute CCM it H|asg o,
CCME 1613 BLEU scoreZ O =2 M52 Wit Q2= 0|2 Eaf thas| GCoF DCE 3t 8H|= 71 ojatoz,
ZF7PHQ tuning0| Uo{oFet E0Q1E3} H140f A optimalst 458 B 4 UCh= A8 BCH

TItgh Al DCOf| Chst otaS TIRMSHHEA Oo| St5El FHE e7(of &

2t X|0f sffAfe 4= QUCH

PN A
« CCME PFA(Pretrain-Finetuning-Approach)0i| HISHA{E 119 BLEU score?} O =& 242 H0IFRICt O|= PFAZ
HhAHSH=, catastrophic forgetting2x|2}

Training Method BLEU Corpus weight BLEU
GeneralModel 2706 100 9153
050 91.26

Google Translation 5568 033 9130
025 90.85

Random batch training 75.40 0.20 9058
010 88.87

Incremental Trining 90.34 003 3079
CCM(ours) 9153 002 7791
ours : 001 7421

Human-inspired Al 96






Lr: | =
Human-Inspired
Al 21322l

[4]

- 5h30] HAIFE nY
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S7HHKIZ EB3 LIS 2N 21| A5 T

1 7| JL-In:|

« 24 == (Relation Extraction, RE) 7|=2 Knowledge base 7=0|| AFRE|= Information Extraction2)
fundamental task2Z, S 70|, J2|10 F 7|7} S1ZEl 20| =R S ], CiESst= 2AE F£&5H= 70| 2152

CIE 2A 24 == (Cross-document Relation Extraction, CodRE) 7 |&2 & Z£&2| EjZI0| &= 20| LIS
2ME otHE|= 4RE MO Z & Ol F 7HA[7F Q20| B|H, CFS 2AE 4= =2 428 1451, 0|
(@]

Atolofl A Relnjet EME Ot ZAIE FES sliofst= TS Atds e

« 2t =2 A2 head entityZf 5=l 2AQ1 head document®}, tail entityZ} g%l 2AQ! tail document?)
pair2 T4, 7HA| A0CHOo{8 22 ZE2E 7HE = US

- 2|22 4 FE Z2E HMAHCE Hdsts 7 7HNIE B, BHSH S7t IHHIE E-835104 2tAof Chst
CIME ZM5I0] CHE 22X 24 &S 7HMAZ = Ol 520 QIS

2 420|| 212= 2E JIH|IE AlESE 5| head document®} tail documentol] SA|0f|
x

« Entity-to-Evidence Retrieval: 7H&|7} Z=0{X|H ZHAEI mentionS Z4AHSH= Entity-to-Evidence Retriever BEIS
%, 0|2 28510] 571 78] $222 LH0| ISt mention set 2A10] P58
+ Entity-based Reranking: 2f S 2= 7HX[DICH mentionsE 285104 head and tail entities2t| co-occurrence
scoresE At510 S HgHS Reranking =&,
. Co-occurrence 7|t At9 k7l BHZ Z7t JHHE EREQI S7t M2 ME5H04, head document} tail
document AtO[0]] St ZHA|0f| Cifet mentionsE &f21510{ (head document, bridge document, tail document) 2|
E2|ZE Ao 2 ARE 756
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xtraction, RE) 7|&
(o]

SN
ol =78 27

BIAEOA QI COE FA2l X|4| H|0|]AE F55HE
l&2 tHe EAM0IA AE0] Z[X| = TS EA S2| XA #|o]A

ok
o
n
rr
0z
HT
M
W S
10
ry

4, M

4148l

- 27|80 2 A2 S A T2 825101 7|20 ER2T|E FA 2 £& 2 (End-to-End, ECRIM)O]|
X gol0] &S 43l ofzf H2| PILOTO| 2 7|&2 &gt

« 2t R0 22 =l A0 222 Bert-base-casesd 20|04, 4 NVIDIA RTX A6000 GPUsE 22§t
F

- "WItol| AFRE! X|HEE= F1, AUC, Precision@500, Precision@10002.2, CodRED H|O|E{AI0A &t2E|= HIt
XEE #0510 HE31US. Test set?| AP Codalab 2|[HE=0| Z2t H|EA| ete|= F1, AUC X|EEHS
&3S

« PILOT2 Reranking ZtH0|A Wikidata®l metadatagE &ZX5t 20, PILOT (- Wikidata)E £35t01 5f
metadata”} BHX|E! AE Z1tE A 2|2 ES

ol

4.2 M ot

+ End-to-End®t ECRIMS| 20| A PILOT & 0|

5g 0| g4

&S B BBt 29, SoTA S BT 4 S, Ol = Jlbo] F74 A4 T & ol 7[is 24
o
O

Che EPO| FIPEQI O R SHAJE 4 9

« PILOT(- Wikidata) o] X|ZE EH, PILOT X|Et 2 Hs
HIEIHIO|HE 225HK| &= ARO|Z PILOTO| {2|0l5t THME FHopd

i)

SoTA 2291 End-to-
End®t ECRIMO]| 212+ 2
71&(PILOT)E LHE &M
A =& Ho|eAlel
CodRED M 25}0{ Alglst

u

T I]°
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 Speech to Text (STT)
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3.7l €2 A 38 20}

| -

-+ 24 24! (Automatic Speech Recognition) 7|&=2 71&t HIM 3 SR, M AT, Xtz ¢, Al S Chst
= (=} ]

200N 2HEL|M, AFEXIS| ME N HRE LS S8R IEE UM 52
« 02 =A== L2 242 https://whisper.hiai.kr/

4. #¢

4188 )2

+ Huggingface0fl S7E ‘openai/whisper-large’ RES AtE3101 st=0] §YS eh=0] A YOI E=5t= ¥
7108 £=5 H| W8 Lol 1~20XF, 21~40%, 41~60%, 61~80%2| 34 Z0|E 2F5101 F 1038 4=

E =213 NVIDIA RTX A6000 GPUE tHEO 2 AtgEt

2= 24 Zo| BAE Big A2t
1~20% 0.9876
21~40% 18951
41~60X 89502
61~80% 96624

2z &
HoR F ARIO| 716Dl £ oK TEE AR ARIS 405 Ol#fS] B AHEEOR 4E 4 28

A
Of2l= 7H&El Whisper 7|8 2421417 H|E A Ol AIY
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Human-Inspired A
Research

Real-Time Automatic Speech Recognition

Start Recording Stop Reset Download

> 0:00/0:55 @D
Script
924 7|=2 dM LTS SO0 At E| 1 AS UL I S = HER L 58 Z0f2t 7|
=S LY OSN ZSULL SEANTIE 7rd M L MR SEAMT|E2 7HdHI M 2 A
EE /WLt 228 LML S H2AN7|E2 AS0LH ASAE SEF =S AFE0H0 7t bl A
EE MU RE T = ASLCL SN 7|8 ZEAT SEAN7| 2 ZRUTHME
SEULCE AFZANE 2l AMO E 2ot Bots JEE M = ASUHCL Sgeld 7]8t
9|8 MH|2 2|2 ZOtfAE 8824 7| &S AHE0H0] ZHAHO|H E +-T ot 2= TEF A K|
=20 ESZLLLGE S0 22 S B AR V|52 SE2= BE0lE s8N /|22 A8
512 0[S A5 2 E46t1 TH A X =20 28 = ASLTH

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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iii
w

1.7|= 2%

- 8120 M4 £2 5242 M5t HOIEMOR St MY B

+ B20| SAFY BA YR EE AN Hel4 HEE MY TEOE AIBSI0] HHRo| 22 MNSIEE ot Tl

2.7l 44

L 27182 UMM B3] B 4 U AT 8BS0 PHE NI YRS HRLsI0] 820] 2R st
=3

- 2 71a0] M DES FOITI i FBE A0 ABISI0] TESI0] EISE B 20| 2245 2TS MME

+ hE EE FEO| Al HA IHRE SIPIIR DTS M Hol AR 4 9IS

+ 27150 HIZ0JAls 81201 7|2 S TRfsHA FASH ) 0|40l SAlt HAS EHEIES 8

Korean CommonGen

BI0| Y4 FE 7|u0 27 4y

Model: Ki

Our paep:

created

oBART, Dataset: Korean_CommonGen (Noun & Vexrb)
xr was published in findings of NAACL 2822

by Jaehyung Sec, NLP & AI LAB(Korea University)

Korean CommonGen

7H
A

1A do

| HETPH R fiE AUAC. L Machine Generated
A Jjet is passing over the dog.:’x

Input Concepts (Content morpheme-set)

{RILt7t-, 2, MEZ]}
(pass, dog, jet)

Korean & Multilingual Language Model

Human References

ot MEY| wE AU

dog passes by the jet.

1

1

v W7 MEZ| 91§ X|Lpzict

i A dog is passing over the jet.

g looks up the jet passing!

1

over. 1

Evaluation
BLEU ROUGE METEOR
BERTScore Coverage Human
Overall process of Korean generative commonsense reasoning
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9| H|2: http://niplab.iptime.org:9093/0{| M= 37HEE] 57H77HK| 2| 7HE MEOHS 25t = &t

3.7l

=27

wy M

Select the number of

concepts
& EDI'ICEFI'[B
3 .
3
4
5
[AE]
0 HE TRl Jh4
=
« AI8Xts dFet gt 2hE Vi FEE 2= 0|= “Confirm!” HES 22l
Fill 'NOUN' or 'VERB' concepts in the black space
e.g. P HLOH WY
Noun Verb Noun
) (32
Confirm! 37H;|I7H‘—é e x5t

(e.g, 7t= SUCH RILA]

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

e.g. O3 2= &7 ARICH

Noun Verb Noun Verb
[aZl]
4A70e] 7HE HE Et
- ==t %
Confirm! (eg, Ol A= 27
Alich
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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]
S7Hel 7Hd S Tt e, Confirm!
112F0| OJOF7[BHCTF e
iz Z)

c 27|82 FOT T 2E 2510 EIYSH SHS MMSIEE & QS
+ Data-to-Text 200 22 S9| =O{ZI MEE X§l510] HHEo| 2&S MM AR M8 7t
- 0|5 T2 2 To|Qlof| Efctst T2 EEIR! SR MM HE HM2 95t 2| S
5. M
5148 7|
ChU SH20] A4 DE 2 =20 MM 2RO CHsHA] =0 ZHE M7 eto] 2&2 MMdst= 55 Hot
Model Size BLEU3 BLEU4 ROUGE-2 ROUGE-L METEOR mBERTScore KoBERTScore Coverage
KoGPT2
o opg BM 2924 BS1 4336 6041 3989 8408 9092 7943
KoBART
om0y PAM 3954 2918 536 6855 5II7 8741 9259 9365
mBART
Loraiton  BOM 4183 3163 5421 6836 5208 8725 9226 9139
mBART-50
R py  6OM 4051 302 535 681 509 8731 9226 9171
mr5-small 300M 3418 2329 4948 6646 461 8739 9228 9202
(Xueetal,2021)
mr5-base 5SOM 4087 3022 5487 7021 Hi76 8815 977 94.83
(Xueetal,2027)
mT5-large — 1o80M 4633 359 5891 7278 5652 8854 9292 95.07
(Xueetal,2021)
Human Performance 4912 464 6102 7329 h86 9113 95.26 983
5.2 &8 At
. 2 71%2| 27} MEEI0| i KoBART RRE CHR0| 7|¢ke| RYURC} X2 II2t0[EIE XS0 2751
D 94E MES ALD S
. mT5 BYE 712 245 4SS HO|T o0, B0 £& TS T2iE AE MES AR Tl M52
SHMSHEH 2 7|0 E &
- 2 ko miaiO|EQt 23 A2 K|l DEHZ2 AtSol= AR 7HE HE TE2 ZREH6I0] AN 7Pt Ms2
g 4+ 9l THsHS T
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Phone Scam &XI7| 23| 27 ‘44 7l&

1. 7] 44

+ Phone Scam EX|7|(Vishing Classifier) 3|7} 7}Fs8t SA} Vishing 272 MM 5H= Text Generative Model
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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 .
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4.2 48 At
-3zt 271 DO GPSTH HE DO B3 22 M58 HYS 2 4 IS
Results (SPS).
o : improvement
Datasets method BP? )MF FI(SI)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 047 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 0185 0.0815 01298 01669 0.038 0.048 0.037 0.034

Results (Recall)

o A improvement
Datasets method BPZ‘)MF Fl(sbl)w FF('XC F?;)S II E i dvsa evsb evsd evsbest
A-Auto recal@30 00386 00834 00263 00821 00954 0.044 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 0049 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 Bpg)MF Fl(il)w H?SIC F?j)s" CalC 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 0.0254 0.0051 0.0093 0.0051
Epinions ndcg @30  0.0727 0.0902 0.037 0.0848 0139 0.0121 0.0488 0.0542 00488

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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o AFR| 7|8 ME AM AARIE ALBAPL Y5HE &2 AXIE TJ2|H "Held 7|2 01835104 0| 0|0[X|
+EOz UMEY L, YMEZE 00X 2R P2 XA HEE HIE Z7F 7|8 AL O|0[X| HMZ 23lst=
LHS AtEE
o AR Z7|8F ME AME 2|5 0|0|X| XtA! MIEHE £&35 4 Q= CNN(convolutional neural network) 22 &
STA|F0kE, 0|2 sl THM AZQ| 7| D2|E BFE 4 = 0l0|X| 2572 ETAH &&EF
o AFAHR| 7|BE AE HAMS 2|5t ATNK| HMEZR|S GAN(Generative Adversarial Network)2 0% GAN2 Als
ElEls & Agys uRzE 2HAP = 44 ZEE, 0[0]X] 44 20fof|A 7|Ee| HHHCH Myst ANES
A2 U0 22 ZHED US
— —>
\ Output (Real/Fake)
G
—>
= 2
Generative Adversarial D
NetworkS 0|&%F AF|X|

QMY oo| RxE

Real Input + Label Pair
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EQ2f02F MU0 et QUFFEV} k= B = HoiE F&510] Qs ddst= 71HS nle
0

7le2 {2 2ld(Human reading) ?let XX 2-ES ?IsH OF0|E2iZ (Eve tracking) HIO[E 7[2to| &
c%‘(Extractlve summarization) 7|2 7|&2| X HeS siAsty| 2/6t0f Ot0|E2fZ HI0|H 7|8te

Extractive summarization Gaze predictior
Input document @ sent one [SEP] f[®@®]J 2nd sent [SEP] sent again [SEP] word word [SEP]

Token embeddings ‘ Eas H Eent ‘ Eone ‘ Eserl H Eas H Eona ‘ Eent l Eisent H Eas H Eent H Eogain || Eisem H Eisery H By ‘ Eisery H Evod ‘ Eisery H Eisert ‘

[ ] [ ] & & [ ] [ ] & [ ] & [ ] & & & & & & & [ ]
e I i e R e R

L& L& ][ 5 |

LeJle ]l e le ][ mll &l 6l & ]| & ]l &
4

Trnasformer Layers

4
Tiser) ‘l Thent

Positionembeddings\ E, H E H E; H E, H E;

‘ Tisep| ‘

[ T | [ 7o

Teent ‘ Tone ‘ Tsent | Tagain || Tiser) ‘ ‘ Tword ‘ Tword

= 7|&2 APXishs 2101 BEQI BERTE V(P2 B8t tho HEE 2F B¥sh= #X0ICh ot 2 BE2
HAE Qofs alie W AFRQ| QIX|X2| 2tES 2WsH0, 0t0|EeiY HIO[EE 7|8 2 ARZtel AFXX|AIS
L}
=]

X HStO 2 AF2310] 7| &2 2MHS siAst

=

- 2 @Y2 20f 2AIo| 23 G0[ESt Of0|SHE S310f Aaet 23 HOER A2 CIZ SEiHl tfAE
N xo
2517

;7| W 20]| CFE EHQ! 8F&(Multi domain learning) 2 2 &o|at 4= Qlony, of2fet e RxE 7HE!
7

+ Fine-tuning with multi-domain unified layer: M2 Ct2 £ 49| E{AA(task)E £3E 4 Y= St
CHE ZOQl 2i|0[02 F4=(0, & #Hm| Q2 (Summarization)IHEN Mz =& Q08 £3loHH, & tij Al
0| =(Gaze)ItEO| M= E20i| CHEH first pass predictionS £=3SHC}.
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feature-based ELMo, CNN Z2H0| AFEE[RICLt Ol= EA H|H0| Ol THo AHFe| RS
HAIZF Q2. M2t feature-based M-S =D Sentence-BERT(SentBERT)S| EA UH|TS
feature-based SentBERTZ |22 THHTF FA EHH QHEIS JHHISIION, 2 RES J|E state-of-the-art
HC fl-score 7|& 13% =2 dss 2

oo I
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ol

=
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00
o

0
s

2.7l 4H

« 7|Z2| BERT UH||=! CHAI pre-trained BERTZEE] oj0|Ho 2 S0|5t 2Af Q| =
ROl SentBERTER S ALEel SentBERTEES So510] FEE 25 UHIY2 TALR! RAIEE Soff H(m 7t
7550, ™%l ALO|=O| 24 H|ES 17| 2/eH CrSat 20| shgE!

o o

1
Hu
X
=
oo

- BERT output #Elo] Bt 78t 5, M4E 2% Ul olojH golsg JAlRl At
S siamese network 22 triplet networkZ} YHIE 2| weightS UH|0|E A|ZL. 0|0 M2} g
7|Z9| BERTRIH|IZ ot CIEH| QO|XoZ RAISH EAIE2 HIEH AL0|A QA I 2|7t 717t 7|&E2]

BERTYHIZEL} o0 HEE H HE + U

Embedding size(763) —
T number of fiilters

[ ] x number of feature maps
Sentence BERT B
E — || number of fiilters

|| x number of feature maps

m x batch_size

A= {S%;S%)"')Srln} [ :

oo
I

A”: {S%SZJ;SV};} T — H

Feature —

— maps -

[Embeddiing] [Convolution] [Max pooling] [FN]

Xz 04. M/ ER/=E/Q4

129



16

ko4

P1 fls

S

of EZskr| o242 MRS 22| 842z =32 MS

=01/F017F K| 2dgf

-« SRl HIM 2ROl gt

F

<]
, e

HEE=IAeH

S7ts

=+ Sl ARSI 842z L8 N

- 55 4 2 R0l TR

oA ==

— —
T Qe AIEE

St
=

i

1 A0 012 0ROl 2|

o =
= =

1o

Fo

H2d A

23t

I
il

mi I AN S

- H2 FmOI0] 0f

2R0|A 22|, =R0|

2 4ol HoIg

<H

| —
=1

- Rule-based=

- 24801l

o

__o|_
o

sefy
242

« MDY 1ERE 287K

=
=

- T 2 1ERE 3|

Oliz?| =43

=

243

FIESE 158K &

X
(=]

FES 1

=43

Human-Inspired Al 130
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- ABAPH St #ES 2RI EolsHH, siY TRt Bt L8l CCME dM 3 =

- Gensim2| Doc2VecZE S 0|2510] StLte| CCM ZHALE StLte| BAZ 56, 22 EME 300X

- 20| YL R siLio] FHES WOl M 7F AT AMS Soto] YHat THE RARRE 522 FH

et

= M
CCM 7FA} y Doc2Vec
=¥ Ccc™m

—>
speech-to-text
q AT Al

CCM ZHd
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1. 7| &d4¥
. 27152 20| S5 X0 YSIIAOD, AILIZID 7|1 Free Talking OIS T TIEH, AIBXIS
o] 50| U 98t 0IXI5, 91201 Als5, 221K AE et

2, 7|= 4
+ ALI2|2 7|2t Free Talking

- ESIL N ) 198 2RO ASHD LI JIOE 2049 AlLRISE Bl
- Held 7|8 Qo 28 WH7|E JHY 2 MESI0] ALZAIR 2ER0| TiSlE L 5|, 220| AFEAe] Ho| 2
2 uHoto] AHE
min/ySAIR];
Speech To Text 301 3|8} a5
. 0] 2% 0y
Free Talking e =2 uy DB 5k
—_ —

Feed Back

« Intelligent games

TopA ELMLLE| HER MISHEIRION, Sh cie] 478 nefstol £3, B3 OfFI2 743 Tt
SUBFH SHRIM2S /5101 SS0/0/01S Clolof2 HT et

- Of)) {HCF: ‘eat, ‘be deaf’, 7+ hitting’ price’}

=l
- ASR _
Interactive

AN 7S

Yol Bt 7=
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A B4 BEFL, TH| 7] ARSI, 224 812 4 M

T

- Interactive Machine Reading Comprehension

[l

=
—

- 7| H=3H(MRC, Machine Reading Comprehension)2t Q12X LNE|S0| AAR EX|E EMst0
E|XM5tE Hots Rot= 7|=0lCk

—_-HL= X

ol

-2 7|&2 AM8A-2R9| tietE S510] 7[AIS3It 7HStHEE JHE SIS, 10250t AFEAPE 2R 017
00| S&41, 2R Ojopr|et 2iEl HES St 2R0[ AFEAte| ojop7[ofM FEE FESI0] BE
2fCt
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« O|2: http://niplab.iptime.org:32292/

Jg{cstn 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/ ER/=E/Q4
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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 (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
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Similarity
Fine Tuning
Layer
Language
KorSTS Paragraph Model Similarity Top N rank
Dataset Extraction Score
[05] 4634
Lessonl —> BM25 —» .. -
KOG PTZPOSt — 71> 2232
Curriculum Learning New Training Examples LE
-
=
——
Semi - Supervised
Lesson 2 e
Add Scored Label
Lesson 3
[a&]
KoGPT2Post: E‘:‘" News Article
EEEINES! pateset
g
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Speech To Text
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7|AMA 7= 210{ Free Talking
2919l Zo| BH0| SaiEl SO 5 80| 83t ASAIS e e
AHIA AR SM2I20{CHstm 5

4, 042
https://www.youtube.com/watch?v=4kCMMa62LDY&t=9s
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Virtual-Try-On Model for Fashion Al

1 7|* J\-In:|

|0
0

« VITON-GANT} ZF2 Deep Learning 7|2 Al D22 OHE} LY
7FAL O|O|X|E AASH

=

|5 2 DY DS ALS510] AEOZ 2 4 Qi

(=X e}
- 3D ME 20l CHE YEE AFESEA| 2210 G4 78| Virtual Try-On Generator(VITON-GAN)E AHE5H0{ M2st
SENA| E2t50f fl5h= 2|F Of0[Els 2 Ao 57| MSet

« 5 DEIO| generatore= CP-VTONOIA 8=l GMM(geometry matching module)2t TOM(try-on module)2
TAME|H, blockadeZ siZ517| 2/5H TOMO| adversarial lossZ 75142

2. 7|A I:II-H-I

« CP-VTONO|= Of2 J2lI1} ZHo| 3| M| THAPZF I

. 5 BB TOMS TOM Z2t ofn[x], o L ©|2 0[0jx] L Al EHS 2ioz Afgsts THEXI| Cfs
o2 SEE|n Zapt AFIQIX| 7pteIX| Biets

[ |

o« &= B, GMME] loss function2 A0 ZXZ! 22| MM 0]0|X|2} AA| 0|0|X| AtO|Q] LT distanceES E&E!

- DX 2, HIO[HE SFHAIZ|7| ?lsh RA192 8 7

Y715t A2 E
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3. A"
- Olo|e MEOof= 16,253742 014 Z& O|0|X|et &2 2|F O|0|X| 40| ZEE[0 U20, O] &
training(13,2214), validation(1,0004), test(2,0324) set@ 2 ML I=2

« VITON-GANE blockade £HRIZ sZ517| SIs CP-VTONECH I WatsiA| 23 T2 AAJS

rlo

2zt
1

« |2 : http://niplab.iptime.org:32299/
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< 7|Ar 2E FE 2ol =S4t eHS HEE &% et=0] Tt i gy Kot
7|ARt SXHE M| 2 51D FSA-SA; A, EXF-7 AL IS BiEe 2 Jeiz 1 YEle| HO[EAS ofg
= e T A T g ot
User Comment >
Co-occurrence » Stance
(c) Heterogeneous graph among users, news
2.7 44
« 27122 SNUHERNZ Z2HZE0l|A 7[At 2HH HEot U0l wA ESZE0IM =X} B YHE EsH0] T2

el Clo[EME T8t

2t 4 9l BHT0| T A BIR| DEo| st i Tt

e 2101 M|t 2= 2| YEE SAl0] E85I0IM 7|E 2 & 7[He| Tt X
DD} B W5EH0] L5t SHO| HA HEE AHE
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[5]

XfQiox=|

- $HR0] H{0}47| HE

o
- HEdS 0|88 Ho| 2 2F uF7|
A

« 7Hx|™ 21Al7] (Named Entity Recognition)

- BN RS ERIIE

+ Bag of CharactersE 283l Character-Level Word Representation 7|&
- 48 IHAE 0|85t 0|F210] 1= AU

« Stack-Pointer NetworkZ 0|25t 5120 o|&E L& 2M

- O|=E122M (Dependency Parser)

- small Data] 31718 2=3}7] 9I8t F0| 8t 2%

- [f3t sixte] 24 £ M (Emotion Recognition in Conversation)
« X110 FE0|M2| Xt HE A4

- Denoising Transformer? |8} t=30{ 5t

!

[

oz
AL
0

N

- X|A Qe AlEha g 083 thof ojn] Foi4 sfa
+ Attentive Aggregation(F2|X Zgh7|dt 3 ZA MLl Qg
- AbH 8t&E Transformer 0] 22| 0|F ¢dof 2+ Mo| 858 Sst &
3lAME

-
Jy
Wy A e

rok
Hl
2
dm
0x
o
rs
02
rok
rok
Hl
2
rk
g
4
|||-D||
N







St20] LM 7| RS w7

N
o
>
njo
2
_o't
i)

Ho
o
=
_>._
§

[
N
FO

3n
N
30
rir
4
HI
mjo
el
O
|0
Hu
E_l
12
_o't
[
i=)
i
fjo
o
I
=

mEY
Correction Rule o TS 0185101
OHHX|7 ek 7HAICE - OHHK|7} Etof] S C| . s
S0{7}AICH— S04{+Space+7 FAICE HEAPHEI SOPalt: > ol Sl Boi kit ;l(:w el A
mEY
Correction Rules OHHX|7 ol SO{7HAICE — OHHX| 7} Hiof| S0{ ZHAICH Cha 22|02 o]
7t~ I+Space+d 20| #7153 4
non_space+7 14} - Space+7 1§ O X| 7|0l SO{7AIC}— OFX| 7o) S04 ZFAICH 52 Quo| Mg =g
2, 7|5 4y
- St=0{e] 4R, H0MT|= SX0lA| 22| 7I=dg =011 22| 52 Heto| THSP| 2l iR S8 KtE
E|O{AMT| A ARIE XHACIKE| & AlARC| 71 7|20| El= delA 2447(2] TXE|7|, SRIQIA7 |7 lAlsh
ZMel & BAE S/st| fIst FX27|, SHRAMVIZRE MME oL SH E2EE SHiEH EHoMTV|E st
SXEP| HEYH dAP |9 ot EEEME ZR9 HES S US
na/l neun/1 hag/1 gyo/1 efl gan/l «—— , da/l
w A X XK
na/o neun/0 hag/0 gyo/0 e/0 gan/0 /——— ™ da/0
: 1: Space after syllable
——  Correct segmentation path 0+ No - space after syllable o
g

TojM7| &g F= oflA|

« |2 : http://blpdemo.korea.ac kr/autospacing/

4, 49 (Only PDF)
« 27|82 HoMT| BXNE EAL 2E 2H|et 22 22 EX|(classification problem)Z 7t58! 24 D23 = H
|.

(hidden Markov model; O|5F HMM)2 ZAMRA!, HERE, T 214, 2[2H0] =& Sah 22 RA0ix2(2| 042
=X E stiZst= Hiofl Bo| A8z 2=0|H 2 20t

M =2 852 E0|1 S
- HojM7| ZHoME steE 26l M2 HSXIE R Q7 §l0| 0|0| EXst YAl ESXIE ste BESAI=
PS

AEY & US. mEtA HMMO| E|0A47] 2H0E EutMoz MEEH 4 UM EH0M7| ZX|

HIMME: SUHHS5101 SR8 o2 D2{3t 4 Ol SAN DUS 83!
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[E]

Overcorrection Cf|A|

= WX AAB(Grammar Error Correction system)2 AFSAPL 28t Yo B&e| BHAs HAIRE

RE SE HIRYOL F= 2SS AILHO|CE

OvercorrectionO|2t o2 FHMOZ SHIZE EH0| SRS w2 sfjofet CHa o 2 7t35101 229
IXRE SEHER|= SAE o0[5HCE NMTE 0|85t GEC 22 ZS NMTQ| DEIXO| Z2H|EQI Hh=eHo] Azt
—_
2

UNK(Unknown) 2M|1d M2 222 X E SEZHEZ|7Lt Overcorrection

_O'E
rir
oy
40
N
NG
=
cl
il

X iR 22 =282 ud ds2 =0z Aoi2 HEstn X 82 20| Y=z S0 W 82
Y0 0= LIQ= Aol= EESHK 941 Tt &H| MHIAE FE o S8IE 20| SOHASM = 0ldet
ZUE oL SHIE Ax AXHE s @F7F EdsH EH 2 nF4sS 7K ASUE AFEAHES

« 2 A= ™ Ms(Correction)Zt Dt HE(Overcorrection) M2 EZHEOZ EHE £ Qe MEZ2 Metrics
HoFBHC
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 This knowledge 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 )

S Metrics2 ™M s Overcorrection 858 Z2XHO 2 EHSt 4= Ql= F|x9| X|EY
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sl
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rlo

Levenstein 2112|Z1} longest common substring(LCS) ¥ 12|&S 0|8510] M5 =H &t
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Hello My name is park
N B N .
[] n (] n n
;..-_
Final
Distribution

allan

Attention I Vocab
— DU
Distribution @ Distribution

Feed Forward Network ::
H o i [] [ [ [] [ LI
B Masked Multihead Attention  §

i 1+ & & & ®

Input Embedding

*Hello My name *are park
(23]
oel 1x
A S o =
3.7l 22 % 28 =0k
+ 2 7|&2 Grammarlyet Z2 483t EHLFAAMCE S8 7hs5HH I Lot 01210] Bojuls AlZof &
8 Itse
O

« O|2 : http://nlplab.iptime.org:32292/

4. ¥ (Only PDF)

- AR R
-CHEXQl Sequence to Sequence 22 S 0|85t0{ Deep-learning based GECS| ¥ Msut
overcorrection M52 &RISHELC} LSTM-Attention 12|10 Transformer 7|2He| REIS E310{ Ztzto| 1
M ME=1} overcorrection =2 AZE5t0 O LIOH Copy Mechanismg MM i M5 HlE 2telsh
=L

7|E 45 5 Yyl GLUERF BLEUR H|otsh= Metrics@l CEOF2| 22 85 &=2{7t FIEE
- Copy MechanismO| Overcorrection 2X|E 2tslsts 9HA

(==
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1. 7|= 44
- el 242 BEY (surface level form)2l (B ZRE] 207t Qli= &2 TH2|Q1 HEHA (morpheme)E F&5t=
xte]
. SEfA EMS QM= 0RS 2415101 JEfA 0| Zstoz 22511, 2 HEfA0| EAF HEE Y5t HEfa
2t A| eiMstE 22 HolE Y (oot form) 2 2 SI5hH= 710 2R
of : LH= L= AE 2T
[oil] =
SHEfA 24 Lt =
Lt/ CHEAL+ =/ AL
Lt/ SAL+ =/ 2H&E0{0)
o/ ZAL+ =/ 20|
2. 7| 4y
« THAC| BN ENI} 5HE DES 7|0 2 5 MEXOI BfAIO| SEH 4 EADF ZALEFAHY
« EARREF 2R (POS tagged corpus)2RE AFEO 2 S|S6 E7 HHDO 2 BAS 43519100 371X| 210
CHR| (1A, e, S| M2 24 DES AR
- OfF, SEflA, SH T RYES #X1Ho2 XE
NNG: LHHAL JKS : FAXZA XSV : SAIIHAFEOIA
NNP:I3HA JKG: BHHAZA XS A HEAIHAEOIAL
N N B: O|EJHA} JKO: SXHZAL SF OB =287 LZLE
NP :CHEAL JK B : EAFAZA} SP :HE JIHE £ Y37 £8 =2
N R At JKV:SZAXA} SS MR ESH
VV G SA JKQ: QEAZAL SE E94m
VA (HEA IX EZEA SO :=YE(=d HE)
VX BExgd EP :MO{ZoiO| SL :9=29
V C P : XAt EM :O{ZoiO| SH :Stx}
M M : &AL ETN: HAIA™Mo{0| SW :7|Et7|=
MAG: YEHEAL ETM: 2™ d0oi0| SN =Xk}
MAJ: ZESEA XPN: ZAIHEE FAL NA EMEsHSF
| C : ZEtA} X SN : HAHIHY H O] A
.78 9 28 20}
- B2 7|z MYy, Xe10] o3 & MM S A0{x{2| 20| A&
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4 . A1} 31H (Only PDF)

QUERY :

RESULT :

zel 2xjo] A9 | Lio]7} 0 FHoL|7t 75 40| BRI,

7|etLt 22{0|E2 & XISS0| HEioiA BXM QU= 0] =tk

LHO|H OH| 2% EU1 =5 & 4 US 7 &0t

ZSEH B /NNG
A2 ZH| / NNG+2| / JKG
? 82 /NNG
X [ NP+2| / JKG
LtO|7} LtO] / NNG+7}/ JKS
OFZ| OF%] / MAG
HOLt & [ VA+CLITIE/ EM
7Hs40] 7Hs4 / NNG+0| / JKS
XIS, B/ VAHKIR [ EM+ / SF
7|QfLt 7|2k / NNG+LE/ JKB
£2|0|E2 £2{0|E / NNG+2 / JKB
Sl g /VV+L [ ETM
X|250| X2 / NNG+E / XSN+0] / JKS
ZfotA| g2kt / VA [ EM
4K B/ VV+0] [ EM
=/ VX+E [ ETM
40| 74 / NNB+0| / JKS
=QIC} 20| / VV+LLEH EM+ / SF
LHIO|HH LHY / NNG+0] / VCP+E / EM
O[X| OIX| / MAG
25 55/ MAG
20 B/ Vv+id / EM

X3 X5/ MAG

X

|

(1

}\l O e

Zto}. 2+ / VA+O} / EM+. / SF

HI o

=8

&= 1 05. XAA0IA2
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Text Input

1N9E3HE 13 HEY =5 SYZ0IM JhE[2 o021 SYR7E oY HRIC

‘ Analyze ’

Tagging Result

ES/NNP
2/X
DRZ/NNG
3|EH/NNG
S/IKO
13/SN
2/NNB
I-EH/NNP
2/NNG
Z/XSN
SYZI/NNP
Of|Af/IKB
FHE|/NNG
/XSV
2/ETM
Of|Z/NNG
0]/VCP
2F1/EC
SYEIHNF
9/SN
2/NNB
2fsl/w
QA/EP
CHEF
JSF
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WK 21417] (Named Entity Recognition)

>

EollM QAMAIZ THHE Folsto] sliE HAME AAAZI= 7182 = JHAE A7
5712] ZHA[RIZ(PS), 2(LO), 7[ZHOG), AIZKTN), EMDTIE Feloteien, sig 7ol &= 22t 54

o

Bl - LSTM - CNN - CRF 22
HAE oIzt I 14| Zap

Uixl= Sh=ol 1o =715 stLtE, e, L2t o &
= AILHE FYSIRACE AlZEE F01- D720l ol
2% YO 0fsh 5471 W F il Hixj=o=2
AZfel], 4417| S 2E10 0 OFe TH|IS SLRICE

sl o] e =7} 5 it=, D) A2k of b
A AICHE PA5I91CH Al EORTBoIA et

WD o xictoz ofst 547l | 5 sifol dixmoz
ARI3H, 47| S S0 O ofst HRIE SYsit

. 51320 7|HlO 2 X5 U2x|o| MA2| IFHS E5) BI-LSTM-CNN-CRF DEIS 32 A|71C}
- StGE DH0| HIAEE Qo= Fo e 20N JHHEL2 = QA THSEE THMIE =elet 4= QUL

Fof 7[22| ZHH|Y lav|= &8st 4 QUTt

« |2 : http://niplab.iptime.org:32280/ner_demo/index.htm!

4. 8M 712 2 A &9

Create Fetures Backward
[ | 0
AE | NNP Padding [ ] e
2[WG |y & [I]]
= CNN — Syllable Features - B_PS
F | NG & 11
Training Data ' T
Paddlng|:|:|:|

M= [D]—* Morpheme Features T
T
NNP D:D7+ POS tagging Features -
lexicon W» Pre-trained lexicon Features - ]

o
T
Concatenation //'P. o
B

forward
Bl - LSTM - CRF

mo rir
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— CEED

HE=2st
Glo[E| 7%

Contextual Word Representation

Backward

Syllable Features -

Concatenation )
Morpheme Features - /“/
POS tagging Features ~ [~

Pre-trained lexicon Features .

- _

forward

Bl - LSTM - CRF

ozisx 2N B M| HI4T] 250/0f A0fIRIOLCH

(Input) 10| 0 Chet 2200 OJn1E B2 HAQI MBIIYO2 X3 LZOFRICY
420], 31 £ 2HS FE Kt 2T 012 2HE0|rt

s crel o (M B CHE BPSE O

st it ———

oy "On:]“;—‘” : ,.Quo_”u :
H%n : HOIIEDPI : uou%jé)lu :

"oy .,Q.,O_Iu : “OHI‘” :

‘O'THel Q'L OEE 0D 'Y
QTR ORIE Y
QLI O Y

SO O O R ORE RO O D"
ol 0" "O"=0]" "0}

JHAIE Q1A Zaf

EMNIB PS> <A LS>O] KIALH #220|0 A0{=fALOICH
0| A0l CHet 2Z0| oJ0|1E E2 HAQI <AIE  PS>LHO 2 LA FICE
He 0] 3= &, 222 <M S> A= 2™ 0tE2 =0|Ct

Ej Za} (ZM"LC)
(M= 'PS)
(H=".0)

- MX| SE2 el gt 2Lt

&= 1 05. XAA0IA2
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« ZE7IAL] 7ot Lol et 32— 1ty

| 2351702] 7| A= RE] 4702702 2E 2158 FElA thele] BSKIE FEICH

« Ef4d 242 BIO(Begin, Inside,
Outside)Z &3t ZF Efa™ 2o
'B/E 20f B9 A E7/5in
AZE of0l= T2 ¢ Cojet AE4S
LHEHAHTY,
- 2t Ef3 & QIS (PS)0| 7hE 2ol
EiD=[RAe0f SHHDT), HA(LO) =ME
B 7K} B 242 sfelst 4 ol
- EfZ BHAl2 BIO(Begin, Inside, Outside)E
g8stn 2t 1% Yol ‘BIE 29 e
B0l Alig #7I5i oigE ofols 12 e
o CHoj2t AZM S LIEHHLY — — N
2 B3 E A2 (PS)0l A B0l ERE
B E|RIon EHH(DT), HA(LC) =AMZ = | EM
Ef 7H4AT} He 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%
| (Tagl) 3765 2.6%
o 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|ot &
- 2 DS S HEfA, BAFERL, AFM 7|BH KRS Feature 2 E&3610{ Accuracy 98.9%, F1-score 89.4%2 7|Z&
SEo Hsh 71y =2 ds2 EUCh
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2N RIS B 7IE . 06 |

1.7l €9

A7t OIE FHE|12(of SiEsh=A RSS2 2 F
o

HO

ri
N

|&& kNN (k-nearest neighbors algorithm) &t 2HE 0|2

i
u

+ QIEL 24 500004 H0lM FE5H AP 5 MmO JHa =2 M52 20l 20007H0| RS 55

EH
=

e
0

- =AM 7I-oM ALl TF/IDF 7|#S 0185104 XS] 7HSX] (Weight) gt ALt

+ Nearest NeighborE F&517| £/5+01 Cosine MeasureE A&

=
- 2722 dE 2ROE/L), T, £, 210 S 0XE| 2ote €871

2 2M 227|= kNN(k Nearest Neighboring) &t& WS 0|25t 2M 25 7(9| H|ZA|AEIQIL|CE
QIEYl B 5000047H0i A =& XHE & MEXOZ JIH =2 M52 22l 20,00742] RAtES FE510f Y= HM

5t
7|0l AR E|E= TF/IDF 7|88 02310 2|5t01 Cosine
MeasureS A3 QUELICE
ofaiiel &0l ERStUXt ot 2AME YHstL ER5P| HES F2AIH sy A9 23 ZAuit =282
LIEFELICE(52Q| 7HX| EEEILICEH)

>
A
i)
=
[0}

o)
=
£y
njo
=k
nn
o

10, Nearest NeighborgS F&517

— = o o = 0 o o
HOfHo|Ct F Al2f2 2R E83t= X2Y0| &S M Z0tollM FRHXR 7Hs S B2 4 Tt 23U
=5
QUERY : =|ZE2 T M| B2 AlRS0 Set2 DIxle 2o, HIE50 22l A2 Ul RSS2 FoliE 27
e}
J2iM BAF =olut tES0| REE EY| /et MEEH 3 X7 2Fo| 3| THIACL 2Lt HES S
SIsAf BH= ol Gigso0| FRSICH HEF U v Hel M| 22| 712 U xhe ofstute] YS! U Z2s| K17#0|
X|[=5t Hiofl =d &S eits 10| HE Eehett ofL2t EFE 7IsH YRE &0 50 0] 1iy2
Y5 =5 L Olct & ME2 2RE HESIE XRH0| =IEF M 20IM ARl 7isdE B +

1 EE/ZA0214 2 CHF2ISE 0203 3. 9H/oFEH0208 4. SFXX| 0209 5. 71ZARA! 0201
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AL
1. 7|= 44
c 2|29 Al

“research” E H
"researching” %: — E —> — —
g’ ==
4 Ky & (¢ @ o) (e
2, % % 2 %, PR 2.9 X
¢ % O O, 9 % % % % O
%, %. % % 8 N Y2 o
2. % %, > /)é? (Y 0»4 (o3 e, %
v 0, % 0'27 D 0)0/ % o’)@ 1’99‘0
s X
%, S &’&e Q;{(/ <o &% %
% Q
%

- 2 7|22 Bag-of-Characters (BOC)Z HIEIOZ & 2X} BOC, EX}
concatenate 5t0 sparse vectorgE 448t 0| sparse vector= THHOCE st HeEX
?lsHl 7H ol 7rs&t

Sparse vectorE StLte] 2HF0| s &XIZ LY U= ALgoiAM ZBXQI 22Xt thel X HEHE

At

-« BALERE HHG I, S oM HEE Sall 2 7|e2 ds= T Y 2 & X 24 T2k 96.62%, AL
A F=T 9773%, ZHAME 214 F-score 91 210 7128} Ol= 7| Al 7|SHCE 3A| YMZHLE H|ZEH 420

1200 1140 qy18
1100
1000
900
[O2l] 800
=2 Me2| 2% 4~ Char- 700
= 74Xl
e i e O
grolst 4 it 500

Slot POS NER AVG
B Char - Dense B Char -CNN ® Char -RNN
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- fIE YHIFel YUY S2 SiLtel 01F 2101 /= W2 M= CHE & A0{0l|lA RARSH 2

[=) =
SAFSH Z7H0f| DHE(mapping) B == Ste A8 SHEE st=d|, 7|AH#1S] 2010f|lM 22 o127}

dog

=] m=
£4o]
%of

January hund l Januar
{

‘ dog January
Berlin Paris Berlin Berlin Paris Paris
Monolingual VS Bilingual .
8 g Monolingual vs
Bilingual GilA|

2. 7= 4
- 27|22 M 38 ZHAECHE ¢10] 7He] (182 (bilingual signal)7t 28 2EEE GStAtat H0|EE 0185t

0|F 10 = AT 2 T
- Jist REI2 HSEAH) HIO[HE ZEst ¢10] 7He| A N2 =M THIE OFY 22 ARESH0] ME CHE &+ 2102

Solst Brto] HE| Z7to2 ofy

THlE of#E 0= 2o 9= A[E
(Seed lexicon) A4
A Italian >
exmaAns A2 Y B @ fe
)
‘ wine
Q104 o1Z &4 / gnorava >
Length - ratio shuffle  —% Language - specific ] — >
' mapping function x o ﬁ/ <‘y
Hatikiee = ~ — Bilingual word
>< embedding 2!
e

3.7l

2718

LS ]
ggase

of

=20
2 LIS A0{0]| gt 97 |of| 282 4 22, TS 210 2Mol|M Z2 M RHME 22 4+ QUL

FIII

« H|2 : http:/niplab.iptime.org:4321/seol2/mt/projector.html
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4. 4%
41482
« A3} Xtet FHAE seed lexicon2 2 0|85, wikipediaE Salf (3|2 &F&t6IQICE 2 ASAME SH=20-FHE
0|25 0|&210] U S ;UL
4.2 48 At
Bilingual word
embedding A28 - - - o — -
e = 2 jge] Ant o0l SRIkSBH0Y, tensorboardE OIE5101 AIZISISISICE AlZtst Zat sh20iet Hofol
=
L5t seed lexicon2 =, O|SAUHT2| 42| 5k &S 74K 10 A|Zt3} SIQICE E5 THO1E Aot HIEZ7H0]A

PaPNiels

O 1

THO{0f| chisl MY 7P7k2 fIXIQ] TS S AlZfelsto] 2o{E0t
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Stack-Pointer NetworkE 0|2%t $t=20 o|& 12 24 m

mgiCt,
B4t a0l Hy s gmn g
L 7IM XAl
b5 PNE=] I:I-IO-IE_I. =T = oo=
(== P

SAZAR|o1T
shaoj|

« £[A g2 7|8t ofF 2 PHO| Stack-Pointer NetworkE 3H=20{ o|Z 12 2Mof| X{el 6= = k&t

© YT LSTM-CNN LZR0| QIAT{OM 2 O1H2| THof T Mol JElA, HElA A YEI ZotEl S5,
el AL SE YEEFHEE
5
5
2
2

6
e e .

>

i 1 s 1 & S 18 S
(LT LI (LTI (OO T (OO OO COTTITT [ el | [ + 5@ 51
T s 2/B-NP 3 ! ! ! [y
NP o N BHs o= Lk A |04
ROOT pie opis AEI@ j of OHSOL = 0l ARG
xS x A o= oy
= = d
ALEIRICE L=k ALEIRICE L=k
J0A= ROOT ROOT ROOT ROOT ROOT

« H|E2 : http:/niplab.iptime.org:32281/kr-stack-pointer/index.py
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e

“Ask not what your
country can do for you,
ask what you can do for
your country."2H= 2%H0]|

o
chet o=

2244 OfA|

T

O|=Z 122 M (Dependency Parser)

1. 7| &%

2 7|22 YOIE MO 2 SH= SyntaxNet A|AEIS SH0{0)| ALREH 2~ O/ 2 5t 74¢]
SyntaxNet2 F20|M 7HLst EREEM 7|&2, HIO[E 7[dt BLIZE A|ARICE X
OERLEEM HETE 94% O[MC 2, QIZte] £701 96~97%0f| 7P/t M2 EY

A+St SyntaxNet2|

— | Wﬂﬁﬁ

i

{

—

ROOT  neg dobj poss nsubj 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
2. 7= Wy
OIETFEEM2 o9 2 XA 2 B SiLIE, +HE 7Hstt o|E ER|0|M 22| E2|E FOfLi{of &
SyntaxNet2 BA 27t 202 HWest ol 2712 sh=0io Hgap| FAsMs HEf2 240| LMHoR
ZI4|ofof &t
SyntaxNet 20| 2[af S|EFEEA0| 2= El Aol CH5H0, pl2ie| (E FEIZ FEIASE MZERote AET
278
3.7 &8 % S8 20}
OIETFEEAM, Csh AAH], XHA0IK 2|
|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
LIZ2/NP SB) 01|7<+o|ar1/VNP cMP EQIL171/NP SBJ 9L/NPAIT
12|Z3|EH=2/NP.OBJ JHE|EHVP_MOD
132/NP 2=/NP
EOIZH
TEE/NP EUZI0]| A/NP_AJT
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CoNLL-U Output

Details

[} POS Tagging

ID FORM
1 g5

2 19 gge
3 134

4 =

5 EX

6 ELZI0 M

7 ZHzE

8 GIdojztn

9 =27t

10 9d

1 SR

B Dependency Parsing

Reassembly

LEMMA
HE/NNP + 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]
2z gEe

&= 1 05. XAA0IA2
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=

H SHHoM BHS0ITI BHS CHE H|X3H taskof] M&85h= A=, O|= HIO|E7F 255 200 =

- SFet HlojEz HX RES a5t Ho[E7F &g Bl=et tasko]| Cis 22| TO|E Zldst= XY, Small
Holl

o
230l 9i2

A
TIS C|O[E{2t AlE Ol2fS @fet MIT HIOJE{Q). 222

=2
Q
nio
—o
o
R
Tor
ini
i
T |
g
r|r

ATISUTTERANCE EXAMPLE I0B REPRESENTATION

10| SAFSHH, ATISQ| city2F MITS| Location0| £EZI0] -r|7_(|E|'E =of IH EIHo O*M

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
ATISBBA Ol | iant Find_flight
CllOJEof CHst Slot - —
Filling2] iA| Domain Airline Travel
Are there any French
0 0 0 B-Cuisine
MIT A1t Offof restaurants in downtown Toronto
cllo|Efol| tht Slot .
Filling] OfA| o) o) B-Location I-Location

B
=l
>
0%
Iz

« X[A0] Olsh A|ARIS ot&a7| QlsiMe B2 2ol izl & HloE7 2Rt MER THelez AARS
SHate o, MEA HI0JH 2fials TIEsof ot SHAE0| EXSICE 2 o7ts Aol st WS 0|80t0] SHst
YO=E PHE 7|E(source) TORIC] HIO[HEH A2 Lo Z 2t &l Hl0[HZ ToE CHi(target) MRS
fIet &X ™7 |(slot filling) 2H sHE &HO|CH

- 2 AF0ME é% <7 |(Bi-directional LSTM 7|gh), E0|el 2FE /8t XM &%, Orthogonality Loss &
Mgst0], EHQl 1] H SR AEE M2 S HIEX O = st&5IIC

- ozt HOlE & 33 oof =m|Ql HIO[E{R! ATIS IO[E2t AlF offef F=0fel HO[EQ! MIT A Gf2fH0[HE

083101 UFS ZIBBIYIO, HLH 312 WHS 0|83 £ 97| 2Y 453 =0l

H od=

|.051 [l-
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SIX| &£ slot filling ZES
|.A =2
o =

Aol Z=of w2

o

- MY ZI} HEHIE Roisto] A S Y2 M8 Ut I|E S Mgx g2 Pt
66.100|M 67122 2F 1% 7F2F2| F-1 Score S0t SFAO] AURAUS
Target MIT R

Source est
TGT 661

ATIS ADV(A=1) 6532

ADV(A=01) 6712

ADV(A=0.01) 66.41

&= 1 05. XAA0IA2
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S|t 5H20] A AHEA

1.7l €9

Sentimental Analysis s ux s

Sentiment
Analysis Demo | E3% 0IH2X0] chgt =2t0] 2 Eo{9ix|n ISLICk 2|2 IOt BN LI2 55 87 =te] Wolo| =Eiof 28 XIHSLICL MiS &
27} 5104 335 YX0| 22| 2052 B S £2{Y07 |1 YELICE F22 520 HEHH ST LiEX| 2o1HM B2 B0 511 UCH HES £

Input : S=2 O[M|A(0f Tl =210] 22 AR SLICE 22 IO L2 B 2t g=Ate] 2elo| =20 22 XIH
33 % Y0l 22| FUS2 25 22U JFLILE F22 BH=0| el S/ LEX| RolTA 5= 5261 AT

Output : angry

« Text Sentiment Analysis= EIAE 2EE Of|AlE|= Z-A 1} Ht

0l0
fjo
=
Iy
_O'L
rir
N
>

« CIO[E= 5702 ZEOl EfZEl 102t 71 Oleef =4 ZIAHE 0|8 Z[Agte| HA2| 2HES A
SAP et 25 S Heret

A 7|AOf| SEbSt EHHOE S vocabularydl] 7t

- 2 BIAEO]|M vocabularyoil Z8HEl THO{E S0t O]2] Al4HE HIEZIo 2 Hetety, B
SHAHS10Y 71E =2 confidenceE 7171 g £33
« (tf-idf: S oo &3 Bleet 574 S 12{510d, siiE THo7t siiEh 201 Cifsh Zott 7|

3.7 28 A S8 20}
+ 2 71&2 M2 HRY X2 08310, HAERRE o] 9l S:(feature)S FEE T21A
0l3 & CHE AtH0fx2| 2ol X2 H|8o= ojn| Q= EXS MIZ 7h58

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

ajo
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CHets SfRtel 2

HI

A (Emotion Recognition in Conversation)

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

2, 7|= 4
« CHz}H(dialogue)E BERT tokenizer2 £&3}(tokenization)st, 2t Esh(utterance)?t L= X|Fol| TEXIZ A
[SEP] tokeng =715t

= &stE CHst H|0|EIS BERT-base ZE2 Q1FYsI0, 2t &3l0f| SHESH= tokensE max-poolingstod deep

1

Er

contextualized utterance representationsE A&t

S utterance®| representations= HIEHO 2 22 (classification)2 2~3E!

Er

£
T
i
T
Lt

Classification | Classifier | | Classifier | . | Classifier |
‘ - Prediction
Utterance Embeddings ’__________é_t __________
[ ] i
]
Max Pooling E [ Softma ]E
Contextualized | =) olloliol i 1 ]
Dialogue Embedding =) ) = ) [ Linear (384 x 5) ] i
i ] —] L= | H I H
Ty T, TjswrTen Tew Tjses) Tax T TjsEp| ] Dropout :
12 x i 1
SELU I
Post-trained [ Feed Forward Netwaork ] E [ : ]E
BERT Basa [
S ——— “ . - I‘ -------------------- _.-‘l'
lole|elee]ee - o
; ; ][] P (] [ [l [ o] [
Dial Embadd | f
ialogue Em ing | NI = =4 :

[
2
-

Ei E|g,.| Exy By, B B — PR

...
e
o
i)
0

E-: t-ﬂ
L
E -

By, 1

=
- 27182 AR MY 24 SO MH[A0M ALSAH 8-

S SUAFPY| Slat 2N 24 ISR HBE 4 /3

« o YAt CH3} H|0|E{Q! Friends2t AE! B|O|E{Q EmotionPushS 0|25
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4.2 M3 At

+ RoBERTa-large-cased BEIS AFE3HS I RNN 7|82F GCN 7|Ete| O RRISHCI ZEMOZ AU 5% =2 Ms5S
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 10.00 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 5482 3334 000 2811 7597

5. &1
« I E: https://github.com/kisuyang/emotionx-ku

« 0|2 http://niplab.iptime.org:32290/
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RII0) E0|MO| T} 25 A Tl

1.7l €%

- LAE(Ensemble)2 012 REE2| 0|F3/S SEot0] 215 HTHE Li2l= 71AstE 719 HEXMQ da=
7|2 2= Bagging(Bootstrap Aggregating)0| /U204, Ol= LIS MEZ FHS shEA|7|7| I8t BH=E2HY0|
ZQ5I0] YAE7|HMDHS 2t o AAt0] Q&

. 0|23t 2H|Z 3ilA517| 215101 Checkpoint Ensemble(CE) 7|2{0| H|QtE|{OL} 5Hs AQ AlZH0] ZZE|O
HIO|E{e| BZ27t D2X| S 42 =2 B44E HY £ TH= A7 IS

- 27|22 Y4E 7|HE DAtAS W ZE610] YA E CIMS 2IEHHISS E0|0 YHtst Ms5S =2

Train Train Train Train Val —> —> @ Checkpoint:
Train Train Train Val —> —>» @ Checkpoint
Train Train Val Train —> —>» @ Checkpoint s
Train Val Train Train —> —>» @ Checkpoint «
Val Train Train Train —> —>» @ Checkpoint « Training
Phase
—}{ ® Trained Model 1 } —» Prediction:  ——
4}{ @ Trained Model » ] —> Prediction. ———
—}[ @ Trained Model s ] —> Predictions — P \Voting
4}[ @ Trained Model « ] —» Prediction: —
—}[ @ Trained Model « j —» Predictionx  ——— Test
Phase

- 27152 Hro oM mlstHA 24k Z2 HojA
Ensemble, CVE)7|#Q!. 0= BaggingX{&l 02| M=Z2
checkpoints2 YAESIE 2 HEO| Q1A @LE|X| U2

« TIX| 85 HIO|EE k-fold= Lt
7t =2 X[EE 0le] 7 |1Settt

iz

otAE(Cross-Validated
= SA0 Xt ABA| 7|1=H

fea 22 oy 2 XIsE

E -

H1
0%
fjo
d
A
rir
Bkl
)
oY
0I>|

oo
M
:Oé

,MAH BEIS kROl ME O|0|E{2 7HH &5 A|ZICE Ol validation scoreZt

« MEEl Olie] BHO| 0iZ3t labelsS BRLIO| A5 0 242 BHEHiC
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Denoising Transformer? |t st=0] SH&EH W&7|

AL
1.7|= 849
- SIEE WFo[Z FOE 2EOIM LIEfLHE HAL 2 UEY @FSS SHIEA n¥st= A 2 7Ie2 7IES
HEY 7|0 HE| AA 0| HEYH QLEEE, EFI 20| SHIE 2EE @0 tEAl7lE 7 IAHY
2ol M2 BHEY Ny =Y
AL
2. 7|= 9y
Targets 4
Noising Encoder Denoising Decoder
i
Input Embedding
+
Tokenization
= G2P |
Noising Random Replace |
3.0M \f Error Lists |
Inputs

o 7|HHAOIZE AARZE (Source Sentence)S EFIEEH(Target Sentence)@ £ H1945H= A|ARIC 2 0|1 SHEH
T AAH0| M85l AA2TORE 0ROHS B 2FoRE WHRYOR ALY

- 27|22 7|E0 A7|ot SIS myutAl S|V SEE gl B | DERIS| HE USIX(IL EY E2
L o| 721E 75| ROt Ciefet Yol SEY QRE +8Y &+ A= TransformerdfA 2 2 7iEet

Jal
>

Transformerf4l2 Convolution2} Recurrence 80| 2%
ValueE 7|HtO 2 3F= Multi Head AttentionS 7|gt2l. 0
0= =t E24A0]9| AttentionS &h&ote £XE 7HE.

ttention2HS 0|3t 7|A|Hed DEIZ Query, Key,

RJ2a S200] Cfsf 2421 Self Attention 855k

r|_r

3. €¥EL

URL: http://niplab.iptime.org:32288/

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

INE LY B =

Translate

SIEY Uy 2t

X3 OfC|7hM|R?
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K1 HIE HZ3H S 013t THof o/0] Z2I #4

THol Sl sfiazt & 7 ol¢2] ou|E JiEl HHOiE Bl Ao mat Y5k E4sts A 2 7s2
ttolo] Bolds dllastes 7Ie= HoQ Y| 75 YO ofn| AE HEE - UEE J2HZ YIS
StRS5tH
=2o 0O

2 7182 to] B4l 2 FEet 90| 2 HEE vtAsty| 2/5104 GCN(Graph Convolution Network)E
AM235I9ion], 12 HHE 1517 | /510 Stanford CoreNLP parserOflA ESiE|= o 2| HHE &tast trst
ol0| A HEE LIEILY

2/a WordNet HEE 2+Z5t

[cho] oM 54 BHS Context, Gloss, Memory, Scoring 47112 BE2 TAME|0] 9lo0, B= CHo| HIE =
SemGCN O] HAF ZHE AL

- Context Module: 2|4 THO{E 7HK|= THO{9] 2A2 Bi-LSTMS Sslf sl JUsio 28 L2 HEZS
concatenatest0] Eaigt

- Gloss Module: Z2|A £ro{o] o|0|MH(Gloss)HEE Zte g o 2 Bi-LSTMS 5101 E315t0, Gloss
Expansion2fHS ALEEL SA|0 AIEALE 7Kz 4901, 5t2|0{9| ZE o0j4Y HHER Bi-LSTMR=Z
HEE 4910, 51210 HE= BFS(Breadth First Search)E S50 Z/0| KZHE F&ot0 &2 E GlossHEE
Context Module} ZH0| E&48} 0[2{5t GlossHEE2 Relation Fusion LayerS E3ff A49(0{= a=85F LSTMO

LI2d5t D, 5+9|0f= odkst [ STMO]| L5101 HIE| 2 846t S|, concatenatedto] Eaist

- Memory Module: Context Module2| HIE{Z2}2} Gloss Expantion 2E0|A{2Q| HIE| ADIE Attention2 E5H
AHbt = 22| YCo|ES

- Scoring Module: Context Module2| HIE{Z 1t} Memory 2E2| OFX|2} Attention ZaEfS AR50 S9N
TH0{el o|n|E MElS!

Memory
Module

Scoring
Module

7'y Y Y

Context
Module

Gloss
Module

GCN GCN

Embedding Embedding

&= 1 05. XAA0IA2
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Attentive Aggregation(Fo|X Sgh)7Ht I Z2A IE

1.7|15 8¥
- B2 7|22 AT HME 2t FolH Sf(Attentive Aggregation)?|2Ho| S10-A|Zf A2 A mEE
XpA0] HO|ZREO| ARl M WIS SiEAY = U2 2 7182 ARICERE 02 719 &
Xi0f Zolof Ao e Attentive Aggregations A&t
- Ol O|0JX[e] CHsh EXof| MBEXO 2 EFot0] ZC|Qf ALl 710 RAIEE HIIEOEMN 210{Qt A[Zh &

e
=
o
oL
1
=2
N
=
ofr
)
A
10
o
kU
i
>_
=
o
kU

£ A12A0] Holop AFEIC2RE] Uy EFSS FES
7 |
—

tol| D Est= ZiS SEE & AL AR QHEat 29|
1)

Image Embedding

O, Attentive Aggregation Layer2
tof, MZ CHE
| HIE 7+ Triplet

‘ >} Attentive Aggregation
Query Erﬁbedding Image Feature Vector
Query MLP | image MLP

1 1

INin

‘ Bidirectional GRU Encoder ‘ ‘ CNN Encoder
1 1
‘ Query ‘ ‘ Image

HHO1/NNG OJsHEH/NNP CHE/NNG
ejgnf/VV 2IZ5/NNG O[3HZH/NNP
CHEE/NNG Z/NNB 27/NNG
=3|/NNG Ge2|/VV SHTH/NNG
[Elo| o] ZHE/NNG 3|2|/NNG ZR1/NNG
2 GRUS} QX

Afeio] Ho|2RH

StLtol Hol Hg
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GRUZI MLPTZEZ =0, Xpe10f 2|22 H

b5k

[uy
H
— ol Iy
S
LLRI
DI — —
=, |3 3 4
[ >3 o 9
() [a'e [ V2
= O] O]
o
=
<
&
10

<BOS>

| GRUCel «— GRUCel 4— GRUCl “— -

| GRUCl — GRUCel —» GRUCel — -
SLHNNP

IZZIsE CNN Layerdj A=

o
il

[AFEI Q13C] NN MLPP R 2 FAE(DY, AFEI2| 0421 2

MLP LayerOf|A{ 0|2 A%

S
-

0l

Image Feature Vectors

CNN

o

= o u
b =]
nEHM

Image MLP

-
-
-

i )

1

Image

LSS

o
=

[Attentive Aggregation Layer] 22| 2JHi|E HIE0]| 2} 0421 71| AFEI E2 MIES S 7tE8IsH0] AR

ol

ol

Attentive Aggregation2 2!

St
=5

Akt

2} 20| B AlRlo 2HE T}
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. = m _H_u_ hy mur _.Al_u_ — 1
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7ls 49H
2tAH|Z=Z(Relation Extraction)0|2t Z=0{ZI 2k} ME|E|(entity) 2707} M 2E|AS M 2AFS SoHX o 2 03451
QIE|E|S 7to| A2tM S 11245104 ZHAEI 2H|(relation)S O|S5te IS 2lolgt

Ol= HIEY EMS0| YrhsHElof [t Z25t HHE F 25 HEE XS R FEE o = W & SHLio|H,
Knowledge base E&H0]| QIO S5t 7|8t 7|=¢

of2ff Jgl2 EAFZC| oA, “KBS MI2IC|RE CHEHEIZC| &&= StaiE A0 2AXYSst= 2iC|
AEOICE” 2t= BE0| F0X| 12, AE(E[IENtity))2 “SH=EHESAF, AEIE2(Entity2)= “M12IC|Q” 2i10 FHS
“‘org:place\_of\_headquarters’2H= EAIZ 0| =50kat

r°l'

[ S AL O[A A8t RE|Ltet 2| =29| FlZ A 2T ] O]C ]

= ——

EntityT Entity2

Relation Type : isCreatorOf

J

>
0%

I
2

=13
=

EHH
=

ol

&

AZ=Z A EE517| 20| $H=20 Relation Extraction Framework®! EPIC-K FrameworkZ

= o
o <@
d

A =& A= Yol sk Olsi SL5IX|TH entity?t 201X O[S S23517| WhZ0]| 2 A7L0A H[etst=
EPIC-K Frameworke= entity 2t £0f| entity position tokens 75101 entityS 71| O|aHE £28 4= U=
4717 wS g sio] TS Tlast

odH= 1o =

1. EPIC— K, & entity positionS0{7+ 222| M 2H0i| £2Z 7IX| 11 relationZ 0|&&!

2.

3.
4.

EPIC— K £ entity positions0{ZF 2&+29] entitylZ} entity22| 2F0{| QU= entity position@! [EPT], [EP2] & 7H2]
E3 S concatstoq relations 0| S5t

EPIC— K, £ entityld} entity22| F0fl QL= [/EPT], [/EP2]2| &2 7IX|1! concat &

EPIC— K, Sms [EP1], [/EPT], [EP2], [/EP2]9| &3 21 concatdl

&= 1 05. XAA0IA2
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__________________________________________________________________

K-EPICv

=)
E<:‘

__________________________________________________________________

I/ hs \|
K-EPICs : ' E] .
Mo L L o
Co o ;
K-EPIC: 64@5 t] |
e r t .
K-EPICs: : [j [j G ~©0.. 0 0] E] .
Mo LI L t L _
[ Korean PLM ]
Tt *+ 1 1 t + 1 1 Tt 1+ 1t
(1] . (et ) onereimet |(reten ) (12 | emeamutorn |reten . )(1sem1 ]
South Korea Korea Broadcasting
Corporation

3.7|= &8 9 38 20}
« 2tAIZZ=(Relation Extraction) 7|&2 Question&Answering system, Information Retrieval S CHFsH natural

language processing(NLP)Q| 28 Z20foj|A] S2E|0, L1X5}HE tripleE £53517| 20| Knowledge BaseZ
stEet=0 598t 71aY

« |2 : http://niplab.iptime.org:32244/

4. 48
4148912
+ BERT-Ko-RE Datasetd} KLUE-RE DatasetS ARSIICH, sH=20{e] EMS NE{e 4~ QIEE CHREFO| S+

HOEZ &t&AIZ] $H=0{ Y10{2 A2l HanBERT, KLUE-BERT, KoBERT, KorBERT, KoELECTRAS ME35t%1 20
St=01E HA5H0] St |7l mBERTRI: BIWE o
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4.2 Al A}
» non-EPIC2 entity positionS EX| LS mf Ms0|04, entity positionS 75t EPIC_V, EPIC_S, EPIC_E,

EPIC_SEV} 450 22 %2 2 4 92

Data BERT-Ko-RE dataset
Model | BERT-multilingual HanBERT KLUE-BERT KoBERT KorBERT KoELECTRA

Micro  Weighted| Micro Weighted] Micro Weighted Micro Weighted| Micro Weighted| Micro Weighted
non-EPIC| 3939 3941 | 3955 3909 | 3939 3795 | 3945 3832 | 3226 3389 | 3955 3827
EPIC_V | 7040 7491 | 6915 7497 | 7176 7624 | 6306 67/5 | 56832 6186 | 7024 7541
EPIC_S | 7356 7888 | 6899 7496 | 7763 8143 | 7334 7807 | 6045 6443 | 6861 7521

EPIC.E | 68997 7665 | 70/8 7627 | 7214 /649 | 6621 7190 | 5702 5960 | 6/41 7234
EPIC_SE| 7029 7580 | 7307 /862 | 7486 80M | 6953 /518 | 6169 65669 | 6823 /307

Data KLUE-RE
Model | BERT-multiingual 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 5h44 | 6057 5929 | 5439 5333 | 3167 3046 | 5089 5003 [E]

BERT-Ko-RE,
EPC.S | 5427 5371 | 5943 5892 | 6123 6077 | 6657 5605 | 3297 8197 | 5780 5724 o lon
EPCE | 5518 5370 | 5782 5806 | 6075 5969 | 5475 5477 | 3382 3238 | 5802 5782  EPIC-K Frameworks
el x23 st20]
EPIC_SE | B578 5459 | 5901 5779 | 6031 5979 | b582 5488 | 3440 3250 | 5929 5851 Yo [=l=Te P
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E2 AX}; A2 A7 7|A Q] AN sHE Sthefchs Mgt 71s S0l X - Ale] M| A[A-0 2
HotE 7S Ao 2 Y| ASLIE
71E0| 88E Sl HfH! Vg YT0| ThEetk|1, SREH|, 2CHE FH|e| 7|=20| &= CIXE S35 7R

=H=
7ls 3 7|US0] SEME 012 Aoz o FE LT

2E MM QSXIS 7Ise EeLth 55| ARE7 d8s Sof AUXE 242 Sa¥ & U s5te
7|Agt&Machine Learning)2 ISAISOIM eZR1 Z7|SILICE Ol={et Ol7= M|, 2fst, A4, CIXIel, ns =20f
S B2 Y 2ote| 7|90l 7[Asta S EYs|E Aot AELICh

=H0| 7ty st elEsXls 20| MEZIES S47[Y Sd7IY0M

A
= =

3’_%3P7|7f A'Xl 5= Zdo| AbELICE oo neqthete Human-Inspired Al G170 M= “2I8R|s 7|=
o
Iq

2 D8I QIEX|Se| HEUMBE J|AHEEe] 7|X0/2, Hofd 2naIE, 75t Tool kit 31, 12|70

[} =V
HRENES 9le oF dE S22 WA U FEstASHCE

B2 7)ot 2 s HYS SallM 2ISAs K 71AetEe] 0|21 RV S oGt 40| 2210] &3t
7120l Z[AStE2] AEE S0 3A2| Q1SS 7|&2| WSS flet nFEIFE 4 /S-S SLIYLICE



1.

N

2
=
- JAetE B A H 7RSS ol8et ZAlEHE: A0ZE, 7AHY, ST WY S 7lilsls YHs olget

M2 vs 18

Atojx2] 27, =220 I xpAo|A 2|2 712 Ae
KHAOIRZ] 7HQ: XHA0IA2|ofl THEE Tl B XA 2] HA, 2[4 &

ER SRR BN NilG PSS IS M g

re

B2t 7Rl CNN, RNN
0{E Olslfot= HFEL: A0IE OlaliShe AI0XzE| 7|=

AHE dedot= BFRE: ANHE ddst= AARE] 7=
XX 22| Ciefot S& 20k BMER ASHEFE, 7 |[AI=6l, MRS, 7 |[AHY, AI=ESH, that AlIAE S
Python 7|Z: Python 7|& 28 2! &t4= PythonZ O|&%t wAT A 24 Ol A|Z45}

AANK2IE fleh HA2| =2y gy HIAE HO[H =4 R AlZfaf

- Ardojx2], 717gE 3 clloje{ntold
RtA0R{2] 7|%: XHRlofr{]e| Fe| U HA, Z4

EIAE TX2| HAE H0[EE ALESIIAL St S X0]| S| 7185k | flet E3s), 02 & 280 HH, HAE 22

Ozl 24, 28 24, 20| 24 HIAE H|0[HE 2J0|9| |4 tHe|el 032 Z2[5t et SA E2E
5P| Qe HEllh 2, 2 FXEH, 29 20| siMEY

£33k HIOJEE AI8sIXt st 80 57| E20|2t 22| Hel= Livrs &Y

oII

1F7A0f| tit OfsH, Dl2Hof| THet o= AMEH: 7| A[ef52t H|O|EfB|0| A A7) & 7| A[st&2] fl2|

feof Cit ol

ot e 65 Chst SIS 2E Y ol

2Rz 27
o{217}x] ZtHO{X 2| S8 =0k

Named Entity Recognition: EIAE C|O|E{0| A ZHH|E EI6H= THof

onfsle etds gEst= 7Y

i

T2t

|
i
2
=2
ol
on
ol
rir
12
i
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ME
=

A E HOE7F FOINS M CHS0l| fIX|2 BIAE HI0[HE HEXC=

Language model: €22 =ME 7
7|20t 7[AstE T IEte| HEE

0|&5H= ¢10] BRI EAX
Information Extraction: H|&S EIAE HO|E{0|M 2X0| S= Hoislel HAE HEHE S&5H= BT i

AT IHH|Z | EAIE Holsh= %QI YEE

Il H>

Question & Answering: 20| FAIZ wf 10| sfiefst= HHS s 2 ME, Mdst= Bt 0|F F18isH|
=]
o

FIeH T 718 7[AStS T (Eel e E

= o =
| SesRs Wile Meishn HEH0l J|o] gy o

Machine Translation: /2l CHHE CHE THHZ HHYM &
E7 718t 7|A5ts 7|gte] tofur=

el

Text Generation: 01T &8 & 23 MAE0]| XMEet 242 ddsis YYS 25t 77t 7(He| Yy

% YBfats 7lstel gy

oHd
Machine Reading Comprehension: FHZI HIAE C|O|E{Q] E¥{A o|0|d WMerZ 0[sHol0o] A& L=
EHHES MG MRCE 9/8H AFAXE| 7| 2 oy

Dialogue System: AF2AIQ} Z{FE7} MRS e AlARIO] Cist M2} Ol
Text Summarization: HIAE 0[Efe] HEE ZHEP} Q5E 2ROR BT WDl XIEQ0te| 5 U 7Y
=

Text Categorizarion & Sentiment Analysis: 2A{0f] Z&El EIAE [0S
2Fote YHut HIAE H|O[H0l| M ZfXte| ARl J

4. 521 7|9t XS0 (45, S8 Ty TEHE)

Colab £3! AHE: Colab F20i|M B7sH 7 |gke| Python 7§ BHEO 2 7|2 X0| AlS#3t £
CHof JHIE: THo M2 TS HE = Hoish= Ao = YHIE 7|Ho| SFE 285t 72X 7Y &8
El2{dl 7|Eto| Language DRIZ): 092 71K| XtOI0{%{2]2| S80M tast Ho{Ho| UBE ColabS S5 23
& AtsAiA7| 7iet T2HE: RNNS 0|2

Bl 7|8t 520 27 L 2M, ZE 2 Text Categorization & Sentiment Analysis &S Colabg E35H
o

R
2t=0f RI0{ =R Mg o0 AA0X2] 0|2 | A&

AFEHIM 78, Go2| ofcH I CNN &8
Open CV for python3, Open CV &&
Segmentation,Transfer Learning, Auto Encoder

AZX|s T2 OMRIZHHS T Q1A 5)

on



LS

<PART 1. 7|A[el& 7|X0|E>

=H SESE
N olZX|So| NI AT
O|Z |z 7L Lo e
2ASAIS JHe Ol AEato| 71200] Ele HAE20f CHeh St it

[Supervised, Unsupervised learning

USKIS MG Olat I IUEEO| SIS S56H= tIEY THES &SI,
AFO| & B B BAES SE0ith

QISKIS Mg Olat i

(RIS} THFO[GH]
JHSAI OHA0] 712718 @8 2 Atk QATATIIES o& it

[MEY ot 2 7152 0f6H-]
JHEKI9) R215k HIXI S21 7|8 S SHE ST

RS (QH%JIIE')A E%Of% OtOIHItHOH £ 5ot 59| V&S sfaeltt

<PART 2. XI210{4{2] 0|2 U SZA|AE>

=] EERE:

AtAOIAEIC 7= AHAI0f M2[Cl 7= OfeHettt

HRIS 214

22 Jx| 2 OJAISH= JHHIH OIAl 7|4 S shaSE
(Narmed Entity Recognitior) 0I5 7HEI 7HAI(Named Entity)E Q1AIGH= THHIE Q1A 718 St&otit

a0l 7P RFAA SR HHO AIZAS HOHH7| Qo CFHS THO  AIRAS 2SS
(Language Model) Y (assign)ots AN RES SEDICE
YEXE

(Information Extraction)

Ho|SH AEX QD FEE X0 HE2O 2 QUGS [ AIA-I0| 20| BEefot= HEE
(Question & Answering) AOtHIAISH= 7|£2 sHESICh
7| A SHLIC| 12 M0 =S 22 O|0|E LIEH A= CH2 109| 22 Hekst= 7 A0 CHal
(Machine Translation) Elr=telin
CHak A|AEY N o sast

: KOS Argf 212t} Lo AIAZ0] CHol & 2tt
(Dialogue Systern) FAUE ARS ol Q17H0} CHSFSH= CHSFAIARION CHaH f
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3t Lh Mg LI

Ol JEXE| 22|E ZAFt RIS AIAEC
HE0H CHoH <f&ottt, -

JAlRE E A e

Concept Learning

Decision Tree

Linear Logistic Regression

Neural Network

Bayesian Learning

J1Aets €125 QEN ME 7|1 X L112|E Instance based learning and LR
0 HIOIE B4 71AlSHE KL AL] HIOIEO
CHeH sttt Genetic Algorithm

JAlEIE VI EelE

Analytical Learning

SVM

HMM

Supervised learning

Unsupervisedlearning

<PART 2. 2I3X|s & Z=H|>

3t Lf Mg L

Python 71X/15

Colab &&2tE L HIOIE Sz

Tensorflow tutorial

Term Project

n=eE 187



<PART 3. Eg{d 7|%x o|2>

S LIS N LHE
LB HEI 2R
AHEZ (Perceptron)Q| S&f 2|9} AEL SE2E]
QIS LB S nt 22| MLP(Multi-Layered—Perceptron)ofl CHaH
=1 MLP &
MLP S2f2l2|
{02t

Sl DUl B

backpropagation, ReLU, Weight X273t
Dropout &

- =E SIS =i
LSO AEE 32 A f VINST Al
Term Project SRS E L GU| L2 V=0t
<PART 4. E2{d ¢nz2|5>
st L8 HE g
. ol2t
.. CNNZDRIEe e S5t iz sty | NN
. CNNYTIZIESHIHOZ Ge 25 SHI QK]
(Convolutional Neural xxy 5%‘% %EI A2tolA -OEroﬂ |%§6%g CNNC| &
Network) WS AfeICh .
CNNZE
RNNOIZt
RNN RNN € 02|&0| 81t SAF 2l2|E SHadt,
(Recurrent Neural RNN 12| SHHOZ Q10 B3 Ats RNNQ| X
Network) S OI0[K| AL S S& LS AHRILCE
RNNZs
CNN for Sentiment Analysis

CNN,RNN #&

Language Model and RNN

TermProject
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<PART 5. Y0{x|s 718>

Jo
o

Lie M2 LHE

KIA0K2] 2H2

KFAOIA2 2t

AHAOIA2IC S8 20F
KICIOIAZI0M CHSE 712 THE S RHAOIAR]

ZXH0ll ChaH Sfsot, 214 el Sefs KA = off O =7 F?
AJHICE

AHAOIAE | G20 THRACHRS

T2dS ALS St KISOINR o1

02Ot

SN 2022

AN AR It BF, LRISH CHSHO
(Language Model) StEBIT, Cl0{22 BIHE S IHEAAMEN| | YEtsHGeneralization)
olp|P! CHSHOY ATHBIC
2 HSHO] it EER=pIsEye
(Perplexity)
LLM (Large Language Model)
ZI0|SHO[2t
FEEM 7B =S
Zol3E 20| ST AIARIO| IEHEE] SHARHTIKIC|
(Question& E1SL0]| CHOHO] ShadtT, A2 HidS B VI 2O
Answering) AES 20| S AIARIO CHEHH A THRICE
g Vet Ao Y
AlZF2olSH
(Visual Question&Answering)
Term Project TIs by = 2 of2ALE M2
<PART 6. A|Z}X|5 731>
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