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MOTIVATION & RESEARCH PROBLEM

Leaderboard

SQuADZ2.0 tests the ability of a system to not only answer reading comprehension
questions, but also abstain when presented with a question that cannot be answered

based on the provided paragraph. How will your system compare to humans on this
task?

Rank Model EM F1

Human Performance 86.831 89.452

Stanford University
(Rajpurkar & Jia et al. '18)

1 BERT + DAE + AoA (ensemble) 87.147 89.474
Joint Laboratory of HIT and iIFLYTEK Research

NLP models exceeded the performance of human. (SQUAD 2.0)

https://medium.com/@yixing.cai/whats-aoa-a-model-that-beats-human-performance-in-squad-2-0-15422559bda2
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MOTIVATION & RESEARCH PROBLEM

Leaderboard

SQUADZ2.0 tests the stem to not only answer reading comprehension

qguestions, but also
based on the proy,

task?
Rank F1
89.452
1 BERT + DAE + AoA (ensemble) 89.474

Joint Laboratory of HIT and iIFLYTEK Research

NLP models exceeded the performance of human. (SQUAD 2.0)
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MOTIVATION & RESEARCH PROBLEM

1. Fundamental difference between English and Korean

- Morphologically rich
language

- Different word orders

- Even native speakers
frequently make
grammatical mistakes

World atlas of Language Structures (https://wals.info/)
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MOTIVATION & RESEARCH PROBLEM

50| YSX| 2 LT X0}

2. Lack of resources to train&evaluate ML model, compared with English
-> we can utilize a lot more if we can pre-process raw sentences for
2,000 2104 Korean!
%of

English clean dataset

I @ grammarly

Korean dataset
with Grammatical errors

Korean clean dataset
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MOTIVATION & RESEARCH PROBLEM

R0 YSX| 72 HF X0}

2,000 2j0i=
20 1. Collect Korean Corpora that can be used for Korean
Grammatical Error Correction tasks
Pairs of Corrupted Sentence(Lt 278 Hi?| 2130 R) <=> Corrected Sentence(Lt= 282 2F HIZHHR)

8002401
#5401 2. Provide baseline Korean GEC models and evaluate them
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@
31107
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PREVIOUS APPROACHES

Almost no research on Korean Grammatical Error Correction

Only on narrow subset of the problem ( particle error (ZA}) detection )

- Developing methodology for Korean particle error detection, Sixth Workshop on Innovative Use of NLP
for Building Educational Applications, 2011.

- Detecting and Correcting Learner Korean Particle Omission Errors, IINLP 2013

=> Extend to general Korean Grammatical Errors

- Improving Grammatical Error Correction via Pre-Training a R
Copy-Augmented Architecture with Unlabeled Data, NAACL 2019 P 1 Coy Avgmened Ao

- BART: Denoising Sequence-to-Sequence Pre-training for Natural Language Generation, Translation, and
Comprehension, ACL 2020

=> Baseline models for GEC
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OUR APPROACH

Collected Corpora for Korean GEC from various sources:

1. Kor-WikiEd(774,859), from Wikipedia

2. Kor-Lang8(100,080), from lang8

3. Kor-Native(18,198), from National Institute of Korean Language(=&=0{&)

4. Kor-Learner(22,789). from =& =0{2 -> Total of 915,926 pairs



OUR APPROACH

OUR APPROACH

Collected Corpora for Korean GEC from various sources:

1. Kor-WikiEd(774,859)
Red: my main contribution

2. Kor-Lang8(100,080) Blue: contributed together

with Sungjoon Park
3. Kor-Native(18,198)

4. Kor-Learner(22,789). -> Total of 915,926 pairs

Then, we pre-processed the collected data, trained baseline models,
and evaluated model scores for Korean GEC.



OUR APPROACH

Kor-WikiEd (774,859 pairs)

Previous work: Using Wikipedia Edits in Low Resource Grammatical Error Correction, EMNLP
workshop 2018.

- 2O0I51K| gfg Ef

Used Korean wikipedia edit history ”71“1‘;; T'i' Io'lmlfw
Filter out by sequence length and Levenshtein distance IIEEL
Used for language model pre-training
Corrupted (source) Corrected (target)
1946 AT Zsi 0| A EJO{ St} 1946 AArte 215{0j| A EHO{ %t}
o ehe= O3 22 af BEAIS aEEA|ZIC Z0p ghe= O3t 22 Wy AIS DIEA|ZIC
MZE = ZMO| H|14cH gho|c} MZEE ZMo| Hn4cH gho|c}
Ui = E=2 ot= Ef4d 2| O|= <iCl O|=7}0|C} U E=2 Chotpl= Ef442| O|= <iCl O|=70|C}
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. el 49
Kor-Lang8 (100,080 pairs) Lang-8

Let our community of native spgakers
Filter out posts that are not sentence corrections TN R Y

Try

(e.g. language-related questions)

(> HH S 291 27|

Among those, filter out by the pre-post ratio & longest common subsequence

Used for language model fine-tuning

Corrupted (source) Corrected (target)

Kebe QIEMSI© =2 FHOFRALE, Kt QIEEl AA O = FFOFRALCE,
N7t BAOZ ob= T H R CHHO| L. A7t A O 2 ot=0{ = Hi S X| =302,
4ot HiH| 7= SiCk St otal HiH| R/ ot

OO N0 ZAFeLICH ORICH 00! ZEAFRFL[CH
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Kor-Native (18,198 pairs) - Generate wrong sentence FROM correct sentence!

=cfAr A= LHSE BEL+=E Ui 50| SE el 2

At2LH=E]
B 2H -85 L8 HAM A S ABUSE S A S 2Y-EH LIS HA

320| 1A=
- 2UI0|Y Y BSALE A
- 32U got

- FU 8347|(22 D) dgezEopp| @ | E8AM O | =HRE 23 | YSHREZS | FIUSSADLE T =Y | YEY
- 2 gel

- 29| ROHAHLISR)
- 29| Mol

24 511 v

7|z g7t A= o7|HMo]  =3F =3 HZojo| ZZojo| Aof2ofo|
o EX ]

DS 22 [E] [E] \"’ ["’

- 3 £8 $30| BE DN

- ek=0{(KSL) 52+

u LS A4

M| A

2423 LIS AY

0i3| LIS 24

g Ate 3 ZA} ) 2) 2MA A MM = okt oF o] 2ot
A1) a2) 7R A HM = Ot +H 27| =8 0l1) d2) d3) o4) +HE7|

" o —
— MO O]
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Kor-Native (18,198 pairs)

- S
D BHE ~91-S Hof Q'O MAr} Q,”.;"_!‘H o GOOgle 7:"@0 = ej-?.' oH.’F_k"_Q_
Oﬂ) 2PL:'O'" A-IEOH _'_OI DF?I %;E‘ pamng Koma
ERAE s 2. Y HHES F2 YO0l MY FLICH Al £ 4

228 Ued s -2t °}E|04 Azoz #rt = O, WY HES =2 SY0| CHA| ZHY E LI

o) AT odF M= F40 71 AZEL.

T30l Azl el e 3. Md == 288 =1, 2 s8U=E NELA8AH &

@ SAte| EUS -AlEF'E, HBAID| £YUR -AlF2z &0} Of MO A|™H EL|LC},

o) HAITIA O/ NS EAERR. M—— - o -
SO 2| M | Bl Z2XEZR 4. BRI HES SFE7{L} Enter 7|2 =28 HO| M=
0104 L7 Af Of152E Sto] OfZAlZL.

220 K] O] 717t HZ TA2E i, Mz =0 HAEUL
’
\ Text-To-
Speech

P (Ctrl+Enter / 3£ Cmd+Enter)

Website

. 104 7|0{ & LiCh
Think the other way around -

It was hard to collect ‘grammatically wrong’ and ‘corrected’ pairs, so let’s
generate it!
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Kor-Native (18,198 pairs) - advertised at many community sites & used crowdworks

%) FH0|AE CHAl Fs=RLICH
20194 1281 222 . @

[et=0 LEX nd= ?let HO|E =82 =AM Q!]
5

OHISHM| 2, QIS X
&LICt.
Sixlf XA K| SOkl AFEst7| 2t B0 H|O|E = &
f A et=0] S8 BAP| HE = ?lsl S7h=tel eh=0
orRASLICE.

/|

ICHSHA| 2| = CH2 _/,\_ ATHE KA OH_7|<_)\| o ElL|C
Al 320 corpusE 4=Z!/sH=0| 7|0{al A 20| A Al

AlO0| ELI & O AlLICHH, HEIEE|ASL

,-T_ﬁ

SIAFZHY 16518 24

-1

KORPUS.JUNHEECHO.COM
ol=0] 23X 227|

» H22 S
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OlME =R  ClAIRF

#ej2l+ mdee| A=

210] 22ic|

22 YUE deie 104 AEZ|H 201212~

gh=x0] Xj10{xq2| Cjo|E] 3 2
DeepNIP 2019.11.25 18:24:04
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eHASIMIL.
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UCK LELAZ ZNE I FLICE

o g Crowdworks

nate O} &2 Amx dlo

(=)
 2AY

20199 11€ 242 . Q

TOAM =0 HSXIE 221 QISLC 2t
OfAA7| SHA[H ElL|CH! M ASH 25 H0| &0

KORPUS.JUNHEECHO.COM
30| 22x| @o7|

#® Sungjoon Park, O|™Al 2| 10H

U}"'i!'.“a'_a I3l01

N Aaanrmm e £ "| \ 27NN -
I»‘_I [y I 18 l 1) [+~ ] UZU.U { )< ) /
e U P\ LUVLVU. ULV i A




MOTIVATION & RESEARCH PROBLEM / PREVIOUS APPROACHES / OUR APPROACH / EVALUATION / CONTRIBUTION

Kor-Native (18,198 pairs)

1. Google AIHLE 210! sffFM|L.

2. MY HES FEH E— O ZHYELIC CIA| =11 o
20| CrA| X4 =L c,
A SHUE XPAAFA &

o
=
s
0%
L 5
rim
fujo
-Ir
o0& r.E

7{L} Enter 7| & 2™ HHO| M=
g0, M2 S20| HA|IE UL

SHAOI = A0 0] ZO| 0],

108 7|§}s U CH

Corrupted (source) Corrected (target)
ol 0f| A 2t OfL|2f MAIH 22 RHs5H04. ol 0| METH OIL[E MIAX S EL FRHGNL
O| EA|lE &7|& LHEELCE O| EA|lE 37| LHC
XM 7} Of| EL77t? =XM7L o &L 77k
HICHO[A] O Z=9HE F0{71X| 0 S Z0|F TS0104. HICHOl| A OfE 270 S F=/IVHK1 S20|S THE0 L.
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Kor-Learner (22,789 pairs)

it A
— A\ ors (-
St=of SIgAl EFA| LIsH 2ME EE : 2570(0.51%), ZA4E OIH : 2571(0.02%) 220{ JpLicte v|| 22 9zl o2xia v| | 20714 BI| v
e 230] =R 2l% 2o S4lof DY e o2z 2o 2F F4
CF TAM UEX| QM esi 2z gex0M Huois RaLc HaEA
1 g 2t=of 43 {= 29 g2} =2, JH/MAS ol F =
Mg +1

+ Preprocessing, filter & refine to use data for training

Corrupted (source) Corrected (target)

fo| BF m= & 0|F0 2| 59| 10| & O|FHH

A B0l 347] B R
g2 o= Al 7t 22 202 Al 7t
zl alH|S Horat £ gloje
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OUR APPROACH

Tokenization - 2 ways

Vocabulary size: 10000, used sentencepiece
Char level: _0|, _%\, _Ch, _H, O|c}, _H, 5=, _¢l, _XI, _F, iCh, 20, _AE, _H, ...

*Jamo level: M C |-,.1_|-_, I o, |-E_,J_O_, L, |_, | ,—O ,LL , 7 1A, ...

*Subword-level Word Vector Representations for Korean, EMNLP 2018

—1» €CL_ “« 5 ’ «atk» 13
X‘ (- — I--:"-f

9 — =
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Model

Copy-Aug.
Transtformer

BART

BART-pretrained

BART-union

EVALUATION

Seg Kor-WikiEd Kor-Lang8 Kor-Native

Kor-Learner

Baseline model 1 used for English GEC
Baseline model 2 used for English GEC

Pretrained on Kor-WikiEd dataset

Fine-tuned on union of Kor-Lang8, Kor-Native, and Kor-Learner

18



MOTIVATION & RESEARCH PROBLEM / PREVIOUS APPROACHES / OUR APPROACH / EVALUATION / CONTRIBUTION

EVALUATION

Kor-WikiEd Kor-Lang8 Kor-Native Kor-Learner
Seg.
Model [ l ]\12
Y BLEU GLEU BLEU GLEU BLEU GLEU BLEU GLEU
Pre. Rec Fys
Copy-Aug. Char 94.7 03.9 80.8 79.0 05.9 05.4 87.9 86.8 46.17 22.09 37.90
Transformer Jamo  93.3 024 76.4 74.9 91.0 90.3 83.8 83.2 44.13 19.22 35.05
BART Char 94.5 03.7 80.9 79.2 05.3 04.5 87.2 86.1 45.15 22.01 37.31
Jamo 934 02.6 76.4 75.1 93.6 92.9 83.4 827 43.13 19.24 34.55
BART-pretrained Char - - 80.5 78.8 05.6 05.1 88.2 87.2 4928 26.66 42.13
P ! Jamo - - 75.9 74.5 93.9 93.4 85.2 84.6 50.09 25.53 4201
BART-union Char - - 84.2 82.6 97.5 97.2 92.8 92.1 79.25 49.68 70.82
. Jamo - - 80.8 79.5 96.4 96.0 01.2 90.7 82.73 52.08 74.02

19



Examples of the outputs:

EVALUATION

EVALUATION

outputs can be different from target,
but should we see them as “Wrong” or “Uncorrected”?

Corrupted Text (Source)

Corrected Text (Target)

Model Output

0i2l= A=0| ZO0FdL|7t? 0icl= A== ZO0rLI7t? — 0iclE A== ZEO0rLI7t?
200 8&0f 0|]50] == Z0|C}. 8%0]| 2008 ol o= A0|Ct. == EEO0| 20038 0] 0|U= AO|C.

20073 OFHX|7t =0t AL

2007'H0|| OFHX|7H| M SO S LICE.

20073 OIHX[7} S0 SLICE.

712lE HEA &= = A7

712|E 08 3= o= ULIQ?

71812 oA &S 4 927127
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CONTRIBUTION & FUTURE WORK

EMNLP 2020

®
Submitted to EMNLP 2020 B
: : _ - dirrNatural Language Processing
4 16th — 20th November 2020

;vﬁ‘ =
/9,

1. Collect Korean Corpora that can be used for Korean
Grammatical Error Correction tasks

2. Provide baseline Korean GEC models and evaluate them

-~ Better Evaluation for Korean Grammatical Error
<+ Analysis on characteristics on Korean

<+ Improvement of models by applying data augmentation techniques

21
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COLLABORATORS
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| also thank the URP program for supporting me
complete this work.
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