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1.10 domain Q tl |
.1 Open-domain Question Answering
'® E o Model top-k NOQ TriviaQA Web() params
— E dev test dev test dev test
7—' AH . O E_ Parametric Models
1 — J_l—l- EHQI-—l *l-O | 1 O-I |_I 7 |- T5-base (Roberts ef al., 2020) 0 - 257 - 24.2 - 28.2 220M
T5-large (Roberts er al., 2020) 0 - 27.3 - 28.5 - 20.5 TT0OM
|- .| 7—' AH X|--'-H I:-'-H T5-XXL (Roberts et al., 202()) 0 - 32.8 - 42.9 - 35.6 11B
L * 1 1 E = O O O GPT-3 (Brown et al., 2020) 0 - 29.9 i i - 415 175B
] . . . Semi-Parametric Models
Al O[5l = &5l OFsH
BM25 4+ BERT (Lee eral., 2019) 5 248 265 472 471 271 21.3 220M
ORQA (Lee eral., 2019) 3 313 333 451 450 368 30.1 330M
REALM (Guu er al., 2020)) 3 38.2 404 - - - 40.7 330M
DPR (Karpukhin er al., 2020) 25 - 41.5 . 56.8 - 34.6 330M
T xl @) I _I RECONSIDER (Iver eral., 2021)7 30 - 43.1 . 50.3 - 44 .4 440M
= OfAl L 50~70% -
E E L - 1 RAG-Sequence (Lewis er al., 2020b)} 50 440 445 558 568 449 4572 G26M
Individual Top-k (Sachan er al., 2021) - - 459 - 56.3 - - 440M
Joint Top-k (Sachan er al., 2021) 50 - 492 - 6.8 - - 440M
FiD (Izacard and Grave, 2021b) 100 - 48.2 . 65.0 - - 440M
FiD-KD (lzacard and Grave, 2021a) 104) 48.0 496 686 688 - - 440M
Our Implementation
T5-base 0 260 251 267 278 310 324 220M
FiD (MSS retriever, MSS reader) 50 385 40,1 600 598 391 402 440M
FiD (DPR retriever, T3 reader) 50 473 483 655 663 460 4572 440M

EMDR” (MSS retriever, MSS reader) 30 504 325 T11 714 499 487 440M

*End-to-End Training of Multi-Document Reader and Retriever for Open-Domain Question Answering [Sachan et al. ‘21]
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HyperCLOVAZ2| LI KnowledgeZ £ =X}
GPT3+& In-context learningS ASIC}AL..

Few-shot for HyperCLOVA QA HyperCLOVA-39B
Task description — =3 2 =0{ Cfjoh 5= OfA| 2. #fewshot HistoryQA-F1
_ 0 30.9
HE ZMO| H1CH 272
S 1 42.6
Examples ~ zia: si3g &xst xMo| 27 . 20.1
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AIHH‘I|- C -| HAH 2021
2.1 X[AH510r F A1 BA
Question Question,
representation Paragraphs,
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Information Retrieval
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2.2 X|AEhD 2 A Paragraph-level IR

MO

be

= Off Ciio F0[S 212 B2t ARHE 7|2t HaF A8l Mzl EMES
2H 3|
oMo

1. Term-based search with BM25

E0RA 2|89te] relevance M+ =
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2.2 X|AHh 0 Z A1 Paragraph-level IR

T2 27t LS ACH

> X|AjHial FME HESE paragraph 2 247

1) 2502X} Z0|2 HZ

2) 327 EIR|2 HY

3) 100-word A2

4) 2T . 2EH0| 21 2 Byte-level BPE Z0| 72|22 2 HZ

- L

*Dense passage retrieval for open-domain question answering [Karpukhin et al. '20]
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2.3 Few-shot QA example Search

= ':'"f ol0|Mo = QAo QA M= few-shot OF AIE
0|2| ek <l Bi-encoder 22 = —.ﬁA—I Q Of| CHA Of2| HE| S =l A4Q!
Korquad, HQA, Al-hub MRC, L{|O[E] X[ &AL, .
SHI QIS MO R0
M Few-shot QA pool
Q-representation ANN —
Q,-A, mmmmmmmm  Q: oI=3 YA 21 42?7 AMIS
Q,-A, mmmmmmmmmE  Q: ZMO| X|1CH 227 A: 0|4H

QA I

*What Makes Good In-Context Examples for GPT-3? [Jiachang Liu et al. '21]
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3.2 HyperCLOVARIO 2 ZOfL| T etnt? 0 25%

ofO|I{ Of2f0|E{=7
Temperature= =55 randomness?| =0t J&tr EHO{ A
geiot X QI H 2 2IsliAl= Greedy Decoding@ =

13B 13B 39B 398
(Temp. O, Top-p 0.8) Greedy (Temp. 0, Top-p 0.8) Greedy
#fewshot F1 F1 F1 F1

Para.2+QA5 601 .. 706 731 .. 758
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HyperCLOVA 39B Fine-tune

39B 39B Fine-tune 295 39B Fine-tune
Greedy Greedy
11'feWSh0t EM' EM’ EM: EM'
Para.2+QA5 66.3 ey 712.4 69.9 — 73 2

(HushtAMs 22 Q|sf] || M0 |2 ISHUA|E N2t EMO 2 LW M| EZ] HiH)
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=2 H} AO|HO| Hintsy QAR Q|0 H-Eol 2 XH
WIAl 30040l Human Evaluation sEL]...

TBItEl 2 =2 39B-HQARZ&!
1 A|ABEMQAOM S 7tset dE 153 51%
0.5 HES SA|T-0o|Ct, Eh =20 W2 H S 3 1%
0 QE /A2 Of0f T Du.:'f;)f% = / H S Hoffet 14 47 9%

-1 %ﬂﬁzg;ﬁ.ﬂ = 3 1%
300 100%
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ROUGE-1
EM'(2f 21 TH0] IESY)
NLI(Entailment==1)
NLI(Entailment || Neutral ==1)
*RDASS-BERTMeanPooling
**BERTscore-f1

*Reference and Document Aware Semantic Evaluation Methods for Korean Language Summarization [Lee et al. ‘20]

XI= IO HEZIS 2 Human Evaluation
Cr 212} CF2 M E2IS AL

0.295
0.250
0.432
0.535
0.411
0.426

22

AR

O L

**BERTScore: Evaluating Text Generation with BERT [Zhang et al. "19]

I.

EE

0.367
0.491
0.319
0.106
0.168
0.191
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ROUGE
Question Generation & Q-Q' entailment (NLI)
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4.2 5 S 'T'E - Perplexity

HyperCLOVAZ| PPLO| &2 2%0[21™M Fact 2= &2 237

O -

7|2 Perplexity
QO AT AME| T A= 2 HEHQIL|CY PPL: 1121.2, False
A

S22 0| HP|O| Chot PHAIASHO| RE2 LTI QA LASEH 248X QULICE.  PPL: 169.1, True

Evidence-Conditioned Perplexity
Evidence: QOIA[AE 1991 A= HHIAEOAM AYE S HHEO|Ct
QOIA|AT BEE EA|= G= TEYLICE

PPL : 266.4, False

AAHO| X O3
o*f--o 22| --1-0|':f- PPL: 9.6, True
SA RO HR 0| CHot HAASHO| RE2 CHPHR I HALA S 248X QUL|C}

ROUGE®} H|=61H| Threshold? |& E217 Sl
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CHEES] A=3 DE0||A] o0/ 2 o2 Sh=X| 2H0IEE & ol HiEH 2
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*FEVER: a Large-scale Dataset for Fact Extraction and VERIfication [Thorne et al. 18]
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4.3 5H B35 Data Augmentaion

1. BARTZ Evidence0j|A{| Claim 41 (E2C)

7|12 Xt& W Entailment 0| H|

l Fine Tuning

7= 1695712 EFE = 7|53 L C

C.
THE  —p E'&t:élr;.'r.‘ . —pp FTE C —p (2HE, FE C, Entailment)

E: "OlO| ¢ Qi 0|2t=

HEHS 714 Al o=

¢ g3 FLHo s H
= Of 74 =0|A}

o

=E[Z20 2e|=20|M
e, ¥
==

1A | 3220|C} 7|2 X2 W Not Entailment O H|
A= M T S0
3,1847|{2| 2HE}, 43174 l Fine Tuning
ol 3 1,695712] E}
d= /IS8, A8 5 C: ottj2|7} o =& A2 oF 400712 EFY
H1|i —'.:—F 712 :EEHEE Not = 7| S50 221200 K.
o E &F FogiCt h .
N SHE =—p Entailment —pp TE C e—p (ZH E, F& C, Not Entailment)

*AHA0] A 2ES 0|8t =X a5 7|2 oh=0] At 219l Xtz 515 [Jeong et al. 21]
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‘88 (C2E)

QA2C Few Shot
C: 00| ZE= HEY HIE =M 8 FLZ= &2 30
H Ol 285 # 4, % 0 A 2,306H O|& AEIS FHC}
HyperCLOVA IEFEC
2|2 s K=
N\
NELJ —p (ZHE, FE C, label L)
=M 44 Few Shot | ’ L: Not
Entailment
HyperCLOVA == =
0|2 =H2 19844 NBA EYZEOM 1212E 1292 A7l
Ol XIYE|RICE 0= 19939 2E|& M7HX] A7t S20|A 62| NBA £
=& AX|SHCH 1= 5 1996 NBA BHol2| MEo] Sl g it
*XIO10] Al BEIS 0|23 ZX| & 3l 7|4t 5H20] AMA &0 X}& 71X [Jeong et al. ‘21]
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2. HyperCLOVAR Claim 2! Evidence ‘8’4 (C2E)
- Not Entailment QA2C FewShot € 24 S0 4

Q: No. 8: 30 steals for the Birmingh
am Barons; 2,306 steals for the Bulls

IE 22 Q

A2A' Few Shot

(2H E, & €', Not Entailment)
A: Michael Jordan

Sz SHA HyperCLOVA GESHA A MM Few Shot
A’ Kobe Bryant
IE ZHE

HyperCLOVA

E OIO|E £T2 19845 NBA S ZEN AN 1225 1292 A7t 20 AFERIC 1= 19938 =&
g W7LR] AlZE E200A 62| NBA 55 AMAIZACE = £3H 1996 NBA H0i[2| T 0| &2 RCt,
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4.4 =HH A= 1E I o8Y,
: H .o OO — =
Seed data
Seed data| >€€d datajSeeddata) o o 1oTAL
+ E2C + C2E HH 01
Accuracy 0.715 0.739 0.739 0.730 0.744
Recall 0.676 0.728 0.739 0.724 0.749
Precision 0.890 0.879 0.868 0.868 0.866
F1 0.769 0.796 0.798 0.790 0.803

*KGAT, *GEAR, **MLA &
verification REI= 911=

Evidence 7|Ht2| C}QFSt Fact

*Fine-grained Fact Verification with Kernel Graph Attention Network [Liu et al. ‘21]
**GEAR: Graph-based Evidence Aggregating and Reasoning for Fact Verification [Zhou et al. “19]
***A Multi-Level Attention Model for Evidence-Based Fact Checking [Kruengkrai et al. 21]
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5.2 27|t QIatol QA AHA
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