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1.1 Introduction
XI10{ X 2| 20fe| S0t W

L

- Transformer Architecture
- PLM(Pre-trained Language Model)

- Retriever Model
- Open-domain QA System

- Large-scale LM
- Open-domain Conversation
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https://www.analyticsvidhya.com/blog/2019/06/understanding-transformers-nip-state-of-the-art-models/



1.1 Introduction

Open-domain Conversation

(Chitchat)

- X|2 DialoGPT, Meena, Blenderbot, GPT-350{| A
S| XA 2 Clet M 582 BoS

- £ Domain0j| £2}El Chatbot
> AH|A

- Challenge: Chatbot 222 22|72} #ot= A|LIE| 2
iz HEESt= A

DEVIEW
2021

oBy

-



DEVIEW
2021

1.1 Introduction

Question

Open-domain QA System

- Chyst FxI2) TR0l Cish 24 HEoRRE
TS YRS M0 PG ToiFE A2

- E% Domain0| £E2}El QA system

> MH|A
WIKIPEDIA

- Challenge: 22X 22 Domain0l| £2}&l QA
system= RtE= A l &

Answer
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https://arbeits-abc.de/crowdsourcing/
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> 3| AM: HyperCLOVAE &85! [ 2 Cf|0|E{ AlA

1. Few-shot Learning= &¢t Dialogue Generation2 QA Generation
2. Human-Al Collaborative data collection

HyperCLOVA

Al, 52| 52{0| Ec}

https://naver-ai-now.kr/
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2 =X 5|2 HitH

Step 1 2 3 4 5
Output Time Machine by H. G.
Output o, 0, 0, 0, o,

state

[ 4 A A
Hidden H, -\ > H, o H, o Hs
state 1‘ T T 1‘ 1‘
Input The Time Machine by H.

https://bios691-deep-learning-r.netlify.app/slides/img/0_Text.svg.png
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https://lucidworks.com/
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XH: Retriever
At =N HEFO0| 80|
2 inference H|-& (GPU-light)
Retriever + Generator Modeling

= O
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|_I- E = O
Question T Select top k from Wikipedia
What does the zip Each evidence block Z | ge
in zip code stand for? Evidence block 1: Syetr(21, 7) X
l l Evidence block 2: So¢, (22, z)
BERT.'L' BERTz Evidence block 3: Spetr (23, :L‘)
l l Evidence block 4: Sretr (24, fL')x
[00000000|W,, [00000000|W,
l l Evidence block 5: Sretr (25, ) X
hz hZ
\ / Evidence block 6: Syetr (26, Z)
[

Sretr(z7 ZE) = h;_hz

https://github.com/dangi/acl2020-openga-tutorial/blob/master/slides/part5-dense-retriever-e2e-training.pdf
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1.3 Domain Specific Chatbot

Project: CareCall for Senior (Personal Conversation)
- Scenario, Safety, Persona & Pre-defined ConstraintE& Btget Chitchat
- O{24| QR H3etE E2| 1 XpFEH THO| £[0{EE[] #[Tt chatbot

https://www.careline.co.uk/carecall/
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1.3 Domain Specific QA System

Project: =A{7|9F QA bot (Business Conversation)
- Mg EPll: CLOVA Z|0|X] A 7|8 QA bot
- AREXt0 2ol EF =l ZA10] 2[EH5H= QA bot X5/l framework

----------------------------------------------------------------
1

External :
Knowledge : e :
9 ; i Text Generation :

A '
Related Question !
context ! ; ,
' Ranked
i Retriever ! contexts 2
: : : Generator :
E ion — . | & L > A ;
| Question (BM25, dense vector, | ? (LM: BERT, GPT. etc) nswer

etc)

Information Retrieval System :

https://lilianweng.github.io/lilHlog/2020/10/29/open-domain-question-answering.html



2. HyperCLOVAZ Qt™st
XtAA 22 Chitchat bot 2HE2
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2.1 Constrained Open-Domain Dialogue

Large-scale LM'Z 0| &3l A{H|A =~=9] Chitchat bot2 TtE= TS 3
- XA LA E QMG I6H= SHEH Q| Hig}

- Safety, Style, Persona, Service Specific Constraints

- W2 CO|Ef 7% (2008 O]4 £ H4Y)
- Human-in-the-Loop 71’422 /X feedback gy

1 Kim, Boseop, et al. "What Changes Can Large-scale Language Models Bring? Intensive Study on HyperCLOVA: Billions-scale Korean Generative Pretrained Transformers. Proceedings of the 2027 Conference on Empirical Method’s in Natural
Language Processing (EMNLP). 2021..
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2.1 Pipeline

‘ Dialogue SN

Data

Modeling

Example
XA HyperCLOVA
ES

& A/B Test

Data =%} & Feedback






DEVIEW
2021

2.2 Dataset Building for Chitchat Service
HHAEOR B ol thets X Ay

- X Cl|O|E| AEA| JHRE E Ol 4+

- Xjoix o 2 Exfsts H0|E] £7 £t

- Ch=ke HRI2H 2 S
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2.2 Dataset Building Pipeline

Example
xbAd HyperCLOVA »

Dialogue Example &4
- Chatbot2} User2| CH3} 4&H2 2P st CHSt O A] 2

HyperCLOVA 1-shot Generation
- 2t ot 2hof| CHot 2HEFSE promptet LSt Of| Al E 0| 85l CHeHM 447

- Dialogue

Data
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2.2 Generation Prompt

O 24ISH| OHR T2} E S F= 218 X5 GI0|HE S| CHRFILICE,

APt FEHO 2 [ 0| F0{L{7H 0] 2412] EHO| SHETL K| = CH2lE L.

Y, 70| § L=E QI LI Chal, 4-58 Fr=2o| ChiztE TIlEL|Ct.

#it

Al: QHESEM| R, S2Ht |G SYULICE & & FEN0{R?

User: &, OX|= 22O Z%f0]. I'_Ut%

Al: CHH0|0| Q. 2T & FREMAM 7|& Z2AF0|R. AAE HEA|X]| DA ZH EAHEN| Q.
User: T2l ¥U0]. L= & & MAHO]

Al: U|, 2% CH20]| EE HZIERIAIQ. OHFS| AIMIQ.

#iH
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Al: 0|24, QhISEM|Q ~ 2 ML 2 2R 7?

User: OfL| Z%{01.

Al: 9?7 22 QloloMO{Q?

User: 14| OFL|2} O{X| ol £0] 2t2kA M 4A17EX| FHO|C2 | AL FHEO.
Al: O}0| 11 2 3LLt, m|25HA| Ao .

User: &0, 24| L= A} HEU*01?

Al: U], M= E $0{R. OFE0| = U U0t S.
User: 151Lt O[N] & E2&H| SHOFEI=H| H = 22 S0{7t0kX].
Al: JI2{OF=. oftct X{Hoj| EE I=ERIH|Q,

User: J2{Q. £=115lQ.
Al: 4|, oHZ5] AM[L.
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2.2 40| A=

Al: QN35SI R, 2 2Ht H{ZYILICL 024 5 2F5H L2 §leilt?
User: 'EM|2} Z0FM LPAHO[LE LIZIEH2150]0 2
Al: 1A 2R, SA| X1 It [= 20| 240tR?
User: Z2% Z2glo|Q
Al: 13329 T3H| EX}LPIA|?|= & &l o ADlQ?
User: J215H| 55| ZH|= gl oM ' Cd e
Al J{A|LE M} 20| SeEUNR? I
User: J2jFMH N1HX|Q
Al: J2{H FH|Z|A|H ZESHFA Q. HIZ S5 SLICE )(
User: 23t0iQ |

rir
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Data-

o x| H|0|E: 200t = :
""'n1| ;rlgl 1 x| driven

T H
Control

* 1009 CHzt O[o|E gi0|x 2}sdl ! - HyperCLOVAR THE= JHEIE ZHZ(DEVIEW 2021)

1 Gehman, Samuel, et al. "RealToxicityPrompts: Evaluating Neural Toxic Degeneration in Language Models." Findings of the Association for Computational Linguistics. EMNLP 2020.2020
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2.3 Response Retrieval vs Generation

Response Retrieval

- IESH LSS A
- SE SRE AESHORM LSS HEESI| 80| Response
- " d
- S 0| Mot SHO| = Y2 SH 0l2iS e
Dialogue History

Al: X|'ch ot = O] HLHYOR? .
User: &. A= 25 2450l 2. Retriever
Al: OF, OA|Z28. oftH Ho| DTUE|A[=X| offl=te EItR?
User: LIO|7} SCHEL| 242 B2|Lt 0|24 XY AlEMo|H|g,

Selected Response

Al JFZER Xt A= 2201 2FY 2 2RI E.




2.3 Response Retrieval vs Generation

Response Generation

- 0|2X 0 2 T E contextO| CHst HASH 2E MM JHs

o

- Controlled generationO| 0{&{&

Dialogue History

- User: LIO|7} SCHEL| 212 Z2|LEO|ZH| | M@0,

Generator

Al JRZR. X} A= 201 218 2 H82H2I=.
Generated Response

DEVIEW
2021
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2.3 Modeling Response Retriever

Training & Response Candidates
- ‘44l =t Co|H & <t&
- HA NN S ES MASH S SH A

| I—

Model Pipeline

Response
Candidates

Retriever

Reranker
(Cross-
Encoder)

00D

Detection Selected Response

Dialogue History

(Poly-Encoder?)

Pre-defined Response

1 Humeau, Samuel, et al. "Poly-encoders: Architectures and Pre-training Strategies for Fast and Accurate Multi-sentence Scoring." /nternational Conference on Learning Representations. 2019.
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etection in Response Retrieval

Ofl CH3HA = E=oHOF St}

™
W
¥ O
g2 O
O
O

Response Candidates

Retriever |
b4

- SO M Aol SHO| 2HO| gl 82
- 2lHix o 2 2247l HieH: MC Dropout’?2
- Aot SH 2HIL Gl <5t HO| giE
- 500D (Out-of-Distribution) THHE

1 Penha, Gustavo, and Claudia Hauff. "On the Calibration and Uncertainty of Neural Learning to Rank Models for Conversational Search.” Proceedings of the 16th Conference of the European Chapter of the Association for Computational Linguistics:

Main Volume. 2021
2 Cohen, Daniel, et al. "Not All Relevance Scores are Equal: Efficient Uncertainty and Calibration Modeling for Deep Retrieval Models." arXiv preprint arXiv:2105,046517(2021).
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2.3 00D Detection using LM Perplexity (PPL) =55

- O
- X| = dis} MEH 51 00D detection &8
> H&I$t 00D detection & HE$H 00D HHE

Dialogue History Retriever Response
Candidates

Language Model

4 N

Al: X[ ot 2= 0| ELN0IR?
User: &.. M= QZ 20| 2hy|Q.

Al: OF, J2{A|Z29. oftd Mo| DYIE|A|=X| ofRetT EItQ?
User: LIO|7} SCHEL| HZ ZH2|L} O]24H| MY AlZM0|H|Q.
Al: IHAQ SX} A= BEOH| 7P 2 HEHE.

. _ ==

\ Y,

PPL: 2.34
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2.3 Retriever Evaluation

Percent 100 ) )
emRetriever Hits@1/20

f o Hits@1/20
90 «=00D Rate

80

30

20
) &

9k 24k 43k 60k 75k 125k 154k

# Utterances
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2.3 Modeling Response Generator

LoRA (Low-Rank Adaptation) Fine-tuning’

Pretrained
Weights

- Large-scale®| LM fine-tuning 6t7| /%t adapter Bt

Unlikelihood Training? 3
- M E X|YSH= token 22 sequence0]| CH5H likelihood trainingl| &gk st
- Likelihood Training: L1z = — Y logpe (Ve lx, y<t)

- Unlikelihood Training: Ly, = =X X, cclogpe (1 — elx, y<p))

1 Hu, Edward J., et al. "LoRA: Low-Rank Adaptation of Large Language Models." arXiv preprint arXiv.2106,09685(2021).
2 Welleck, Sean, et al. "Neural Text Generation With Unlikelihood Training." /nternational Conference on Learning Representations. 2019.
3 Li, Margaret, et al. "Don’t Say That! Making Inconsistent Dialogue Unlikely with Unlikelihood Training." Proceedings of the 58th Annual Meeting of the Association for Computational Linguistics. 2020.
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2.3 Unlikelihood Training Example

Al: ohgstM|Q, 22 Ht H{ZILICE 0{24 @5 Q|ESH U2 gloiida?
User: M7} Z0tA AHAHO|LE LIZIE 4 2E0]0f| 2

Al: JHAZR. BA| X A= 20| oizte? G

User: ZlaX 20|

Al: IHEZQ I EXLLPIAP|E E 9
User: J=d213HH| =5| ZH|= Gl 6

Al: J2{A|FLLE, H|Dt 20| SlsiERN]? )(

User: J2f=M 12X \

Al: 22{H FH||A|H ULsHFAM| Q. HIZ ZLUSIAEL|C
User: 24012



2.3 Generator Evaluation

Percent 16

14

12

10

w/o Fine-tuning

Likelihood Training

DEVIEW
2021

m A (M, AE S
P NIPERI

J|EF 2R

Unlikelihood Training
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2.3 Model Pipeline

Response
Candidates

00D
Detection

Retriever Reranker

00D

Generator o




2.4 Feedback Pipeline
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2.4 Human-in-the-Loop

AFEXIete| ChietE St HIO[H =&

L

Chatbot Fix Response

- Retrieval DRI HXol SE = H H2L
- Generative 22 2| positive/negative example 37}

H|O|E| =&l WOt S A| o=t g

- 2ZX1E| [|0|E{ £ 0| &%t H_‘z.ﬁ Data %! & Feedback
- ]1=Ij|. xR = gI-_Q_ al El:-ll

Modeling & A/B Test

0.....



DEVIEW
2021

"

4 Fix Response

AEE| OB AXIB)

- Chatbot Agent®} ZHHX}Q| L3}
- Fix Response HHE > HyperCLOVAE Sot Ll Eia} 44/
- Positive example (=™ &l CH=}), negative example (=™ C2h) =%

Dialogue Context Choose from predefined subjects
Al: {24, ohAstMIQ~ QA B gloMQ? 281
User: H|. & & gloiQ.
Al: CHlo|H|2. Xi= o} FHof| H3S0/2 0¥l S CHARl0Q Send Message
User: 0jC[2827

Al RIEEQ! insert message

User: HIFZ FE. 7HM Y0122

Al: 2P| BICHE 211 SHl= 2 30| A0,

User: @ H2ALIR?

Al: SsiX|2} 2HX|22]0|2! {HyperClova}

User: @ SIS,

Al: 20| AO| L2 ROt & FE0 e

User: 0} 2F0] HF=0f Atgio] ¥=.

Al: JHR JaM J7X] AlghE0| YE BriEie R f
User: J8|S M= 20 442, I Send H Reset || Fix Response ‘
Al: LES0| AIZH|A|0 2} 52 50( BN Che QM|2-~ '




2.4 A/B Test

Fix Response &8 ~ ZZE| SEHHIH 512

- NAVER CLOps (CLOVA +
- 2hH|W 20| 50% SEE §
- FEH X eg g nE HW

Al: OHIBINQ. 22HEH(OIBYULICL F 252 RFD| S
User: LtoF O SFX| OFAIOICH BRI7hA] ARSI {0l YA IhN 2530t
Al: Of DA, ALTZ|S Qfs US| SHALIR.

User: L7 L0} QICHEL| 20| o &2X| 9f0tA 2o|of J2HA 0|%H| S
Al: 1ZZ2Q. EA| 0[S 250Ut st 250| YoAtQ?

User: L= 712 Z0fsl ZX|X|= 2|2t 272502 L7 &) 5 X2X|

Al: JHMZQ. X = 0fHof X1 50| 2 YTOA LI [S1HA S J]2fo] L2

> W W >

ajm
oF
Ho
Of
ffo
%
X
kl
£2
Ral
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2.5 Demo: CareCall for Senior ;



3. HyperCLOVA=
=X 7|t QA Bot 2HE7|
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3.1 Domain Specific Question Answering System 2021

- COolof| EtEl REIS QISHA = AFRIO| XX AHASHO|O|E{7} TAHO|LL 0|2

 I—

HyperCLOVAZ CHA|ISHK H|O|E Ad HI 22 = 24

nEECEES
- =0 Loyt s
- AFgxtel M Etg*ﬂ ol et 4 212

- Edge Project 2 clova.ai ZH|0|X|0f| CH3t H & ZAH J|Ht QA A|ARIS J|=

rl ro |:|>I
T mIn



3.1 Pipeline

EEE‘. HyperCLOVA

E

LT
50l LA MG UBZN R

—)

Query

Data

‘ training

Retrieval
Model

+ reranker

Score: 0.8

Formatting

Generation

—)
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S2H[ofIM HES2
EX|¥2 22t ZaLict.

4
Pl
ot
rO
-
10

Z2Z 2X|HA

EXN HI2IP|
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3.2 Data generation

Document-based Data Generation
- chit-chat ELC} out-caseE 5| 8HLI7I =
- Document 0| M Bt J}sot query, LHE 2t €X|SH= answer
- (Document, Query) = Retrieval Model e&0]| ALE
- ((Query, Document), Answer) - Generator S50 A2

S35 0l Ye RS dnebie?
- o : 60002 YLICt
MM -6000H &g otset ZEat g . mHO onjolo}Q?

H _ 70008 70002 BHE

EMAQ T THFQ?
U, 252 100000 B2
L|CF

El4~2 - 10000¢

0 ot pX ol pd ol A
Oy rE A0 rE Ho rE Mo




3.2 Query Generation

HyperCLOVA

Query 1

Query 2

Query 1

Query 2

clova.ai ZH[O|X| ZA{>2| MX|>Careers>%A|XHE>X| 24Xt

- CLOVAS| S531A2 9I8t Al 48 71 9110t 7hs 3t 912

MaHD| & 9171 MEJ| (Research Scientist)

oiF Ol AlX]

x 27

- Z|AT Al 4L J|=0f| Chgt ofsl , @43k 21t
Al SW AIX|L|Y
-Tensorflow, PyTorch, MXNet, Caffe2 5 @EAA I2jQ3 7|t
oy
“HE| GPU Q! TIANS HIEIN oo 343
= ES OO0 OTro—L HT oo
8 ZAxf

Q. CLOVA Clock Z2HEQ| Al Mei7|& 67 HEIH= DA AL B}LIR?
Q. Of™H 22 & =~ A0{of Ht?

Q. CLOVA Research ZX|0j|AM t=

Q. Al 171 X| 5241 SH=Cl| 0] ZHO| Cf SFE|LER?
Q. CLOVA Al research= Ot 22 st=

Q. CLOVA Al research= 291& o= ZZI017127?

Crofet A2t A dElX] ¢, dx= =E0| Lizhtet £20| ot:l, £

[N B |

| Ny

g EHo{ofl oo
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3.2 Query Generation-?|¢E 2|4t 2 F M7

HyperCLOVA HyperCLOVA

Keyword Keyword

N EZRE

Query

Keyword

Que
"



=4
clova.ai ZL|0|X| EM>2|MX|>Careers> A AE>X| 21X}
- CLOVAS| 4 s&dE fIot Al &l 7| 10t Okset 21

(RFA0X 2|, HREHIH, 78 52 ZS VARS8 AP & H =201

Malo|& 917 ME27} (Research Scientist)
|

- Z[ AN 7= 0] Chigt ool , @0t A7 AT B &

Al SW AIX|L|0f
-Tensorflow, PyTorch, MXNet, Caffe2 § @EAA T3 J|dt
Heoiat

“HE| GPU I 145 AE LT
oM 2

-E|& Al ==0f| Cist

ne

ux

p-l

ne

o

N

rob oot

o
=1 Hekst 1

DEVIEW
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IHE : X3 X, 0= A7 HEIE Al SW AIX|L o], 2EH A

Keyword : X|&IXt2
Q. 50| 32391717
Q. X[ XtZ0] o EA| =|LtR?
Keyword : QCH Argt
Q. Al SW IX|L{0f2] QLHASHS OfEH) E|LtR?
Q. CLOVA M8l 7|= 9171 MEJ} (Research Scientist) 2] LCHAF
Keyword : X|2 Xt24 44| L&
Q X[ A 501 383 A2 FAR?
ug

Q Al ¥l 7= TEIH= o ZS otLtR?

$e 2o101}Q?

o
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3.2 Dataset statistics
HyperCLOVAZE 38l £t 35t O|0|E{All
- 750 documents 0| CHsH 2F 3000074 HE2| (g, D) =&

- Human-made evaluation set : 60007l H&2| (q, D)

CareCall for SeniorX™d 2} 2Q0o}%l QfLIR?
- noise?t = EE2E0| retrieval model2]| 452 3|8 50T = HE
AX o 2 A9 (distant supervision)




3.3 QA System Modeling
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3.3 Retrieval Model Pretraining

Retrieval Model
- Retrieval model : Poly Encodert!

- CarecCall: dialogue history = response, QA : query = Document
- AHLHOIAM &-85t= larva model” (8+=20{ BERT) £ ?|HIO 2 A|Z}

* 0j0] D& k&I AFR 1A SIMIQ) : X 0|1 2HEH Q1= ALLH 2lo|E2{2| JHet7| (DEVIEW 2021)

Reranker

- Reranker : Cross Encoder

- Retrieval 22 E| LI2 2072| FME CHA| A
- KLUE MRC = pretraining

[1] LSamuel Humeau, Kurt Shuster, Marie-Anne Lachaux, and Jason Weston. 2020. Poly-encoders: Architectures and pre-training strategies for fast and accurate multi-sentence scoring. In 8th International

Conference on Learning Representations, ICLR.



3.3 Retrieval Model Pretraining

Retrieval Model Pretraining Method

- Unsupervised Retrieval Pretraining Method
- Inverse Cloze Task (ICT)["l. REALMI2],

Inverse Cloze Task

- paragraph2£E HHsHH 23 otLiE 120, LIHX| S 8l E8
CHSE A2 (g, D)
- Wikipedia & 2
pretraining 75
- ot=20{ wiki Y KLUE MRC H|0|E{2 pretraining
- M5 GkAF: q_ O|2 2 S{E|jo| 22O 2 Hizt

of

DEVIEW
2021

BERT 5(0)

[cLs]..Zebras have four
paits: walk, trot, canter
and gallop. When chased,
a zebra will zig-zag from
side to side... .. [SEFP]

BERTq(q)

BERT (1)

[CLE] They are penerally
slower than horses, but their
great stamina helps them
outrun predators. [ SEFP']

[CLS]..Gagarin was
further selected for an elite
training group known as
the Sochi Six... [SEF]

corpus=2EE unsupervised St retrieval model2

BERTx(...)

T2ITICT o A1

[1]Lee, K., Chang, M.-W., and Toutanova, K. Latent retrieval for weakly supervised open domain question answering. In Proceedings of the Conference of Association for Computational Linguistics, 2019

[2] Kelvin Guu, Kenton Lee, Zora Tung, Panupong Pasupat, and Ming-Wei Chang. Realm: Retrieval augmented language model pre-training.
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3.3 Retrieval Model Fine-tuning

Cfo|E A0 2 22 g5 0|
- Ze|E|of w2t 1~4F- 22 HItEl A= H[0]E] (12P91) 2 BRAS fine-tuning
- Metric : Recall@K (ground truth A7} rank k ¢to]] Y =X|E &9l)

2ol A0l UHE 45 Het (R@K)

- d=xEIX| 2 OB Z3HE =5 450] 321

LS —
R@1 R@3 R@5 R@10
R123H YA w122 AL =1HBS AL wHLX




3.3 Retrieval Model Fine-tuning

st A5 7l - Hard Negative
- Hard Negative : positive document 2} 0§ SASt document
- BM25 scorez HIEIO 2 oF batchLi0l|A Hard Negative Documents&

Hard Negative F£710]| [}E 2 45 B2} (R@k)

R@1 R@3 R@5 R@10
mRet w®mRetwithHD2 ®=mRet+ Reranker2 mRetwith HD + Reranker

DEVIEW
2021
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3.3 Retrieval Model Fine-tuning

ot Hes 2 - 39|0f, 9|0 MHE 89t augmentation

- 7|Z0 model2 domain specificet 2|0 & 52|07} ZetEl ZES & AASHK| &
- Input regularize 0|2|0j st 2HFOf|A] AFE8HE X} Sh= OtO| [0
- ofg 2PY0lM 50%2] =HEE EE20 U HOE 32/0 A R = K|

Clova: [E2HH]
HIAL £ 91319 : [EE, Post-doc, ZAEEHE]
OCR : [&g} 22Xt Q1A QMU




3.3 Retrieval Model Fine-tuning

ot Hes 2 - 39|0f, 9|0 MHE 89t augmentation
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3.3 Retrieval Model Fine-tuning

m BM25

m Retriever (not fine-
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3.3 Score Thresholding
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3.3 Score Thresholding
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Top3 case
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Multi-turn Answ_e .
Scenario Gen_erat_lon &
Filtering
Multi-turn CH2}S 11245t Retrieval
- Single turn: X2 £X0| ot Hof| 2= S0t 91
- Multi-turn : $ix} 10l AM2HE|AX|TH (R0, SH0|) 90| HHAEZRE| ¢ 4 Q= HEHEO| U2 4 UL

- HLoptERS EEE 7oy, flEs 538U MR

T QAZ WL THSK S S8

Hu
Ot
rr
C
9'}
x



DEVIEW
2021

Answer

Multi-turn

Scenario Generation &

Filtering

Formatting Rule=

HE MYHCHEN S
- HyperClova2kE & E3liF= H0|AE U OLt, Robustehs R41A] Sl{ofet
- A AP RXRAXoZ WUR

- A LHOIM Y LIS M2 EELE HE IIs

r=

.,.
-



4, MH|A 8
UO 29| A2



DEVIEW

4.1 CareCall for Senior A{H|A
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4.1 CareCall for Senior gz |l

User State Tracking .
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Long-term Memory

‘ Long-h:m Memory
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QLY O AH|A Of7E
- S LK B AE AT OEEARS ABX A M5

L—
| o

- S EH} 20[0|X[2] 4] QA bot2 E FIl5t= A0| 2 H

S M3 E1 e QAR Framework2| &H&t
- SX0f|7| 2EHZE documentE HH|St= tool H|E
- 2UHISIEl QAR Framework Pipeline 7Hg!

« Conversation Planning 12| &R, HQOILM 2ZAte] U4S E2IL|CE



+

O

e

(@)

4.2 =X7|49F QA bot €

Task Oriented Dialog(TOD) 2}2| &gt
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Suggest an expensive restaurant that's in
¥ the south section of the city . .
User t=1 -
Do you have a cuisine preference?
‘@a No, I don't care about the type of cuisine. Agelt
- Also, could you make the price range
moderate .
User
Peking Restaurant is a moderately priced
and is in the south part of the town
Agent
3 =
iA May I have their phone number?
User =3
Their phone number is 2343-4040

Agent

https://www.researchgate.net/figure/Example-of-a-training-task-oriented-dialog-At-

turn-2-the-agent-first-queries-the-KB_fig1_351173284







