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Flair embeddings: 93,09 — Source: See appendix
93 / BFRTl g 928
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+ELM0:92.22 / \4; M In Task916|
% TaglM:9193 __—®  geRTBase:924 = All sentences
Yang et al:91.26 )
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Phrase & word clusters: 90.90 _LSTM-CNN-CRF:912] @ @ LM-LSTM-CRF:91.24
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%0 7 - o
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& Ando and Zhang. 2005 ¢
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Robust Optimization
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(2) Ele{y Ao 2! (korBERT)

(1) 25 370 & MAA/sHA =2 Hed A2 22 2|0fZ (=& citation)
(2) 7+2 BERT 2 & C{H| ™R 4.5% 24 (574 Ef23 CH4} Bl T}

(3) '19.10 k=0 7|A|=5H ZzlA| 19| (LG CNS )

(4) H2{d S1o|2H 7|=0]|H 47 (2.4, 20.05~)

kor‘@UQD 1.0

The Korean Question Answering Dataset

Ve T —
Leaderboard 2 ojojelay ateeist guRMERE PHTHER AL F gohes THE -T2 HE Wil

ETRL By #3<] dojng 34
T RNCSE T IR ASK

- . Hotole % 73
KorQuAD 1.02! Test set2 Z E 78t Exact Match(EM) % F1 score &ILICEH

L ey

Rank  Reg. Date Model EM F1
(Google)

Word Piecel#l7|st

2018.10.17 Human Performance 8017 91.20 #30] Yojusy
KorBERT-L 1.0 o

or -Large v1.l Word Piece 7|4t 85.10%

1 2019.10.25 ETRI ExoBrain Tezm 87.76 95.02 120 0]

(44120l
. X '+ + e 7| 85.77% 86.40% / 94.18%
5 2019.06.26 LaRva-Kaor-Large+ + CLaF (single) 6684 9475 ey

Clova Al LaRva Team

5 2019.06.04 BERT—CLKT—E\AIDDLE (single model) 8671 9455 B0 %8 ol SR8
Anonymous
= = E | 5= 29 E 45 v|0EE 24 el 0|8
% KOrBERT 28 =2 (MZT|, 2LZ0lg 22 20| HEA2| KA Z2CKS] Cf4F 241)
Model MUC B' | CEAFe |CoNLLF1
4|71 g [5) 4425 | 4521 | 5091 | 4679
Ptr-net [7] 50.07 | 55.16 | 5358 | 5594
4. Ay E 1. AIE &g dlolefo| w2 Hs H|@(%, dev) Ptr-net + char + ELMo (7] | 60.63 | $6.79 | 5546 | 57.63
BERT-coref, g (ours) 4962 | 4779 | 4620 | 47.90
—HE ;._;PEO]] ,\1 = ETRI[IO]Oﬂ H /\]_ Q—/‘gf}-} BERT base % Model EM F1 BERT-coref (ours) 70.23 | 68.01 | 65.66 67.97
) o 9 = 3 3 - : TEST,
ia = AHEkae HBERT = A}%O}_ﬂ ;} pig Eﬂf THOE BERT-google multi-lingual (baseline) |  77.69 89.98 Model MUC | B’ | CEAFe|CoNLLFI
= EIRI FHea 4715 AH&ataint. ElMoe 4GB EH BERT-ETRI 8487 974 Pirnet + char + ELMo [7) | 52.70 | 48.93 | 46582 | 49.48
£ 72 dHelHE <l &3ty Abd sEEsich. o & - - . BERT-coref (ours) 6598 | 64.03 | 63.64 | 64.55
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2015 |3 45 1
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2017 29 115
2016 |24 78 1
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% &2 https://arxiv.org/pdf/2005.06249.pdf

MRC mQA = CLM

300 350 400
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Dynamic masking; No NSP; Extra training

Span masking; SBO

Span
BERT

A

=ﬁ RoBERTa ,"
Replaced token detection;
GAN

Masked LM + Permuted LM

ELMo
LSTM

Permuted LM;
Two-Steam Self attention

XLNet
TRANSFORMER-XL

Masked LM, Next

I dicti /
sentence prediction . BERT

TRANSFORMER
GPT
TRANSFORMER
1.5B params
Parallel
GPT /T MEGATRON-
=l LM

Semantic role iniection

=/ SemBERT

ELECTRA

g

Syntactic conditional ma:

Seq2Seq loss
__—’

SG-Net

:

Word-level ordering + SOP

Seq2Seq loss,
— TS

StructBERT

I

SOP; parameter sharing

Distillation from intermediate layers

e

BERT-PKD

. ALBERT

Distillation and cosine-distance losses.

Layer-to-layer distillation

TinyBERT

+ BART (Facebook)




(2) E2ld o2

(KorBERT)

. AREY
— ELECTRA: Pre-training Text Encoders as Discriminators Rather Than Generators
sample
the — [MASK] —> L-> the —>» —> original
chef — chef —>| Gen_eratnr chef —» Discriminator —> original
cooked —> [MASK] —>| (typically a [-> ate —> (ELECTRA) —> replaced
the —» the —»| small MLM) the —> —> original
meal —» meal —> meal —>»| —> original
901 90—
RN POt . kgt Mg | O
CTRA-L i — ia" ® o a
100ksteps ~___— [RoBERTa 1 300k steps 500K steps
85 - LECTRA-Base __— 854m |
j{f,__JBE‘FfT-Large e |
RT-Base . :
2 go | EEEGTRA-Small 80 du !
o GPT o |
w ! I
3 !
© 75 | éBERT-Small 75 Jo :
; I
®ELMo v !
70 70 i :
e Glove BB Replaced Token Detection Pre-training + 1
eo—e Masked Language Model Pre-training I :
0 1 2 3 4 5 6 7 8 0 1 2 3 a
Pre-train FLOPs le20 Pre-train FLOPs le2l
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(769 YEHL)

7|2 428 32

27| HE|-Ej23

(for general task learning)
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« 7|AI=5l vs. EOSH
7| Al =5l

SR
AlO c>I:_l'

=

. Z0f2
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% (SQUAD v1.1 CH4) Z|AIS 8l vs 22|S
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Z=0]| Chofl, MA| =AM &

Al

In meteorology, precipitation is any product
of the condensation of atmospheric water vapor
that falls under gravity. The main forms of pre-
cipitation include drizzle, rain, sleet, snow, grau-
pel and hail... Precipitation forms as smaller
droplets coalesce via collision with other rain
drops or ice crystals within a cloud. Short, in-
tense periods of rain in scattered locations are
called “showers”.

What causes precipitation to fall?
gravity

What is another main form of precipitation be-
sides drizzle, rain, snow, sleet and hail?
graupel

Where do water droplets collide with ice crystals
to form precipitation?
within a cloud

SQuAD1.1 Leaderboard

Here are the ExactMatch (EM) and F1 scores evaluated on the test set of SQuAD v1.1.

Rank

1

Model EM

Human Performance 82.304
Slanford University

(Rajpurkar et al. '16)

LUKE (single model) 90.202

1 & NAIST & RIKEN AIP
1 & NAIST & RIKEN AIF

F1

91.221

95.379

1t EH0| CHol|, AE (BE= no answer) == =4

A (EE= no answer) &2 24|

3 4ot
Models F1 EM
multi-passage (Wang et al., 2019b) 60.9 53.0
ORQA (Leeetal., 2019) - 20.2
BM25+BERT (Lee et al., 2019) - 33:2
Weaver (Raison et al., 2018) - 423
RE? (Hu et al., 2019) 502 419
MUPPET (Feldman & El-Yaniv, 2019) | 46.2 393
BERTserini (Yang et al., 2019) 46.1 38.6
DENSPI-hybrid (Seo et al., 2019) 444 36.2
MINIMAL (Min et al., 2018) 42,5 347
Multi-step Reasoner (Das et al., 2019) | 39.2 31.9
Paragraph Ranker (Lee et al., 2018) - 30.2
R? (Wang et al., 2018a) 37.5  29.1
DrQA (Chen et al., 2017) - 29.3
Ours 63.8 56.5

Table 3: SQuAD Open results: we report F1 and

EM scores on the test set of SQUAD Open,

lowing previous work.

fol-

* https://arxiv.org/pdf/1911.10470.pdf
Learning to Retrieve Reasoning Paths
over Wikipedia Graph for Question Answering
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2. Read 2 : 223} CH2Io 2 RE| ChEt = MEE FHO| ZAAZLI2I~E21) 24

* 72 BERT 222 A &35t0] ZMZ S 2=l=tst MH| A 2 (19.10)

[KorBERT-Scan 2 &!] [KorBERT-Read 2]
1)ss I8 | | ‘ 1)es I8
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P( HEHZAO]E | A, Chat) QP momae | iacies cas P(HErA|ZE, HErD | A2 Chat)
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- HCH Ot SHAH|0|E| ALS A (GE-0= 25 W3 g 5E) - 212 /o2t ) M| 8 O[O|E
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- AY 25 80| £2 202 AY£9I3} - Ch2h L 2R HEH AA Q1A
- M 22 5h20| e okt 3|
4) G[A|
4) Oof|A|
23 3HA I E240| 27| = Hofolvt?
22 A E240| 217 | = HofolTt?

129 AL 54
BT ThS™| Y77t TR E Mol = 27 thsdel Y7|= 5de = 5,
(no=answer prediction: A|#) Zol5h £ Qir}.
=2 Loty | A4 =/
A1d thed -

HAER: A%2 SOl YFotD, 1 7|

AMEEHS: 52| V| E= SUHES - A ST A1
(no-answer prediction: A7) Q'Pt 2 Q22| HED 4%

9 HAE HANCH2F EIA E _
AT HAE HAMC EHAE 27 1 9y|= 402 5, -
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1 4 0.0002 702 LHX| 402 % Ol SR e Gl RS Ui Gl s
QUM I3 o/ YO LHEFO| YHst, O A7 [ 4
2 2 0.0011 4d “7 "oz o, 1xtof shsro] S 4 olct
- @UIEEC| 27|10 TE SANFS Y3t HHWhHL 1 o
: : U SEe la al SN FOH GAS CE20f ool B
4 1 0.9997 54 [E2o| Q7|= 502 stH, =T 4~ QiCt
— Top1 AHod& 82.60% Hd (A ChH| +5.67%)
; A O AL
« ot5H|0|E Ats4d 7|=2 0|85 839,38171 et5H|0|E{ A
=
o AMCIEI T2 H|IR 67.71% / X8 85.65% &AM
0|12 A& Top1 Top2 Top3
A|SHE Z4A 76.93% 81.93% 84.07%
= WordPiece 2! 67.67% 81.73% 86.67%
KorBERT WordPiece 22! 74.53% 84.47% 87.20%
KorBERT SEfA o 82.60% (+5.67%) 86.67% 88.47%
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Paragraph A, Return to Olympus:

[1] Return to Olympus is the only album by the alterna-
tive rock band Malfunkshun. [2] It was released after
the band had broken up and after lead singer Andrew
Wood (later of Mother Love Bone) had died of a drug
overdose in 1990. |3] Stone Gossard, of Pearl Jam, had
compiled the songs and released the album on his label,
Loosegroove Records.

Paragraph B, Mother Love Bone:

|4] Mother Love Bone was an American rock band that
formed in Seattle, Washington in 1987. [5] The band
was active from 1987 to 1990. (6] Frontman Andrew
Wood's personality and compaositions helped to catapult
the group to the top of the burgeoning late 1980s/early
1990s Seattle music scene. 7] Wood died only days be-
fore the scheduled release of the band’s debut album,
“Apple”, thus ending the group’s hopes of success. [8]
The album was finally released a few months later.

Q: What was the former band of the member of Mother
Love Bone who died just before the release of “Apple”?
A: Malfunkshun

Supporting facts: 1,2, 4,6,7

Figure 1: An example of the multi-hop questions in
HOTPOTQA. We also highlight the supporting facts in

blue italics, which are also part of the dataset.
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vidence Detection in Reading Comprehension
+ HotpotQA: BA|A 274 =& HIO[E] 7|2 X | ets

Leaderboard (Fullwiki Setting)

In the fullwiki setting, a question-answering system must find the answer to a question in the scope of
the entire Wikipedia. Similar to in the distractor setting, systems are evaluated on the accuracy of their
answers (Ans) and the quality of the supporting facts they use to justify them (Sup).

Ans Sup Joint
Model Code
EM Fy EM F EM F,
1 Step-by-Step Retriever (single model) B 6295 75430 5461 8000 k036 6622
Joint Laboratery of HIT and IFLYTEK Research
2 HopRetriever-V1 (single model) @ 6053 73930 5307 7926 Bsoo &30
sronymous B3 T73.93Q 53. 9.2 J 3.6
3 DDRQA (singl del
W (single model) [ 6253 7591f 5101 7886 [B6.04 6388
4 DR model large (single model) @ ero1 ol 40ss T S44 6295
L e . N pe s s LN PR Faes I
- HGMN-albert + SemanticRetrieval MRS
by
IR {sljngle m(j(lel] @ 5974 Ti41f 5103 TI3T PI9Z 6226
Robustly Fine-tuned Graph-based
6 Recurrent Retriever (single model) @ co04 10cl 4008 7641 Bsas el
A 1£.30 b RV /0. bs B Be | .
Solesforce Research & Uni f Washington '
(Asai et al, IC
- HGN-large + SemanticRetrievalMRS
i

w
=1
oo
)

IR (single model) B 5785 69938 5101 7682 B3717T 6074
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— Evidence Detection in Reading Comprehension

+ (2020.09) Finding Generalizable Evidence by Learning to Convince Q&A
Models

— JudgeU1AI=4l, ¢12t 5) 8l SHIE dE FE &&= 2U = 5t= #& 2A4 28 ¢

Q: In the U.S., taxes are collected to provide revenues for:
: the federal government
: the city government

B: the state government
D: the 3 levels of government )

“There are generally 3 levels of

government in the U.S.: federal,
state, and city; therefore, there
are 3 types of taxes.”

“The federal government
has a two-level income
tax: that is, 15 or 28%.”

o

EwdenccAgem( ) Model

EvidenceAgent(D)

Passage Sentences (S)

Americans often say thal there are only two things a person can be sure of: death and laxes. Many people feel that
the United States has the worst laxes in the worid. Taxes are the money that people pay to support their government.
There are generally 3 levels of government in the U.S.: federal, state, and
city; therefore, there are 3 types of taxes. salaried people who can earn more than four to five
thousand dollars per year must pay a certain part. It depends on their salaries.

$17,850 is the cut off. The tax rate is 15%
below $17,850 and 28% above. The second tax is for the state government: New York,
California, or any of the other 48 states. Some states have an income tax similar to that of the
tederal government. Of course, the percentage for the state tax is lower. Other states have a sales tax, which is a
percentage charged to any item which people buy in the state. Some states use income tax and sales tax to raise
their revenues (= annual income). This tax comes in two forms: property tax
(people who own a home have to pay taxes on it) and excise tax, which is collected on vehicles in a city. The cities
use this money for education, police, public works, etc. Since Americans pay such high taxes, they often feel that they

are working one day each week just 1o pay their taxes. People always complain about taxes. They often say that the
government misuses their tax dollars. They all believe that taxes are too high in this country.

Copyrignuy zu 1y vy £k

arg Er(r;)axs logpe (2| E(7),Q, A)

% &2{: Learning to find evidence (Kyunghyun Cho, NYU)

Summary

Taxes are the money that people pay to support their g
overnment. There are generally three levels of govern
ment in the United States; federal, state and city. The f
ederal government has a two-level income tax; that is,
15 or 28 percent. Some states use income tax and sal
es tax to raise their revenues.
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