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With increasing influence of China, L2 Chinese
teaching has approached in width and depth,
attracting increasing NLPers attention.

Chinese grammatical error diagnosis (CGED) is
one of the most important evaluation to in this
field to provide a common setting so that
researchers who approach the tasks using
different linguistic factors and computational
techniques can compare their results.




Introduction

» Chinese is an “isolated-like” language in Sino-Tibetan
language family. Grammar and lexicon made huge trouble
for L2 learners from mother language of other topology or
language families

» Therefore we aim grammar a center point to push the
R&D for computer assistant learning
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Task Description

» The developed tool is expected to identify the error types and its position at
which it occurs in the sentence

» Four PADS error types are included in the target modification taxonomy, to
decrease the data sparsity caused by multi error types

redundant string, R (Addition) “I% 5% B e 7% 11 1< ”
missing string, M (Deletion) “F%& ¥ e[ 7% |

selection error, S(Substitution) “I3Z R KT

word ordering error, W(Permutation) “3%.5% 152 7% 1li 4E”

The input sentences may contain at least one of defined error types

Errors are described in offset of chars, instead of words

One track in CGED2014. CGED2015: TOCFL (Test Of Chinese as a Foreign Language)
Two tracks in CGED2016: TOCFL and HSK

One track in CGED2017. CGED2018: HSK




Task Description

TOCFL (Traditional Chinese) -

HSK (Standard Chinese) .

® Example 1.

Input: (sid-A2-0007-2) FazRUriTFB—EEM&.
T ERARE S . LA R TG 0 B 3. B ARk A
B2 MG IREDRED. -

Output: A2-0007-2, 38, 39, R.

(Notes: “2710” is a redundant word) .
® Example 2.

Input: (sid=A2-0011-1) FREEFIFRILIITIE. HKE
RE! .

Output: A2-0011-1, 2, 3, S.

A2-0011-1, 9, 9, M.

(Notes: “HEZR|” should be “HEzR” . Besides, a
word “ 7 ” is missing. The correct sentence
should be “IREERARFF|TIEL” . -

® [xample 3.

Input: (s1d=A2-0011-3)
RAEE, ATRRABL. .
Output: A2-0011-3, correct -

LEREMRRIBH. K

® Example 1.

Input: (sid-00038800481) FRARAARE T XA L&t

HREIZ RIS . TEXAEIAR, AT B O TAE,

MBI S FKEEE? .

Output: 00038800481, 6, 7, S.
00038800481, 8, 8, R.

“THRE” should be “HHfR” .

is a redundant word.) .

(Notes: In addition,

“ix”
® [xample 2.

Input: (51d=00038800464) L L AHE. @hiilnGE=IE
R—EERTICHTIRE . -

OQutput: 00038800464, correct.

® Example 3.

Input: (3id=00038801261) NMefkk 7 ULk, A5 AT
TRUEELFH . BEERMARML. .

Output: 00038801261, 9, 9, M.

00038801261, 16, 16, S.
(Notes: “ft” is missing. The word “fE” should
be “ff” . The correct sentence is “AHEEH

T AR )




Task Description

<TEXT 1d="A2-0005-1"> .

HIEROITHA—EERE . SAE, RESN, TERAT. FM—EEAEHNRRERAEESN, EE AL
{7 (P

</TEXT> .

<DOC> .

{CORRECTION> -

FRIEARIT R —EER g . #AE, RESW, TRERET. REERGHRHERRAGESN, 2R ARAIETE. .
</CORRECTION> .

<ERROR start_off=" 31" end _off=" 32" type="R”></ERROR> -

<BERROR start off=" 42” end off=" 42” type="R”></ERROR> .

{ERROR start off=" 53” end off=" 53" type="R"></ERROR> .
</DOC
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<TEXT 1d="A2-0005-1"> .

fii 1A

<DOC> .

HEERIRITH A —EREO G . BAE, WES2W, TEREE. R EELTHRERERA TS, £EARAEIE

[/ (P
</TEXT>
<CORRECTION> .

HIEROITHA—EERE. SR, RESN, TERAT. (RFELTRIREATESM, &R AFASNE .

{/CORRECTION> .

<ERROR start _off=" 317 end off=" 327
<ERROR start off=" 427 end off=" 427
<ERROR start off=" 53" end off=" 53"
</DOC> .

type="R"></ERROR> .
type="R"></ERROR> .
type="R”></ERROR> .

DOC> .

(TEXT 1d="200210543634250003_2_1x3"> .
HF “RI” WIEE FRSRE-AMRAFUENER, BAERENAMTRTHRSHEA—HF, EFOERTEHA
5, AR EHRE ERANERGER. SPIABEREFORE, LRREFIABREZREDASHE CHEGN
Al ERONMARSS, MR- KMAZHEHREITEON, SRTMEHE, FURBALS, UBUHEHFEANMN
R, BR—EZHEFE. .
{/TEXT> .

{CORRECTION> .

HF 'K BFE FRBRE-MRAFIHENER, BAEESMANTRTHRSEBA—H, LeEERMITR
FEHE, BAATEHRZ ERNEUME L. BFIABEREFORF, ARFEFFIABEEZREDFSHEACH
fdr. EROMARSS, MR-ADAKMZHHREIRBEONEE, SR TMEHE, FUEBALS, X TREHEA
MR, #HR—EZHE. .

{/CORRECTION> .

(ERROR start _off="46" end_off="46" type="M"></ERROR> .
‘ERROR start_off="56" end_off="56" type="S"></ERROR> -
(ERROR start_off="106" end_off="108" type="R"></ERROR> -
(ERROR start_off="133" end_off="133" type="M"></ERROR> .
(ERROR start_off="151" end_off="152" type="S"></ERROR> .
/DOC> -




Data Sets

Training Sets

Evaluation Track Unit Errors . | R M S w
24,492 . 4,472 . 8,739 . 9,897 . 1,384 .
TOCFL .| 10,693 .
(100%) . | (18.3%) . | (35.7%) - | (40.4%) . | (5.7%) .
CGED2016 -
24,797 . 5,538 . 6,623 . 10949 . 1,687 .
HSK - 10,071 .
(100%) . | (22.3%) . | (26.7%) - | (44.2%) . | (6.8%) .
26,448 . | 5,852 . 7,010 . 11,591 . 1,995 .
CGED2017 .| HSK . 10,449 .
(100%) . | (22.1%) - | (26.5%) - | (43.8%) - | (7.5%) -
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Data Sets

Testing Sets

Evaluation Track | Unit Correct Unit Erroneous Unit Errors | R M S
4,103 . | 782 . 1,482 . 1,613 .
TOCFL J 3,528 .| 1,703 (48.3%) .| 1,825 (51.7%) -
(100%) .| (19.06%) .| (36.12%) . (39.31%) -
CGED2016 -
3,695 .| 802 . 991 . 1620 . 282 .
HSK . | 3,011 .| 1,539 (51.1%) .| 1,472 (48.9%) .
(100%) .| (21.71%) .| (26.82%) .| (43.84%) .| (7.63%) -
4,876 .| 1,062 . 1,274 . 2,155 . 385 .
CGED2017 . | HSK . | 3,154 . 1,173 (48.4%) .| 1,628 (51.6%) -
(100%) .| (21.78%) .| (26.13%) .| (44.20%) -
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Performance Metrics

confusion matrix:
False Positive Rate = FP / (FP+TN)

Accuracy = (TP+TN) / (TP+FP+TN+FN)

Precision = TP / (TP+FP)
Recall = TP / (TP+FN)

F1 = 2*Precision*Recall / (Precision +

Recall)

System Results
Confusion Matrix
Positive (Erroneous) Negative(Correct)
Positive TP (True Positive) FN (False Negative)
Gold Standard
Negative FP (False Positive) TN (True Negative)




Performance Metrics

» The criteria for judging correctness are determined at 4 levels as follows:

Detective-level: Binary classification of a given unit, that is, correct or incorrect
|dentification-level: multi-class categorization of error types

Position-level: In addition to identifying the error types, this level also judges the occurrence rang
of the grammatical error

Correction-level: Inthe CGED2018, the participant systems are required to offer 0 to 3
recommended corrections to error types of missing and selection. The amount of the correction to
recommend depends on the trust computation at each error. More recommendation would increase
the recall, but somehow reduce precision, since the gold standard only offers one correction to
each error.

» Difficulty: Detective < ldentification < Position




Submission & Results ( CGED2016 )

Participant (Ordered by abbreviations of names)

=
&

#HRuns

NLP Lab, Zhengzhou University (ANO)

Beijing Foreign Studies University (BFSU-TZT)

Beijing Information Science and Technology University (BISTU)

Central China Normal University (CCNU)

Chaovang University of Technology (CYUT)

Harbin Institute of Technology (HIT)

Institute of Computational Linguistics, Peking University (PKU)

Saarland University & Hardvard Medical School (MAZA)

National Chiao Tung University &
National Taipei University of Technology (NCTU+NTUT)

National Chiayi University (NCYTU)

National Taiwan Ocean University (NTOU)

NLP Lab, Zhengzhou University (SKY)

Beijing Sogou Inc. (Sogou)

Dublin City University & National Taiwan University (TWIRL)

School of Information Science and Engineering,
Yunnan University (YUN-HPCC)

WEEEEWWEWEWEEEE;
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15 Participants, 9 made submissions




CGED2016-TOCFL

TOCFL Detection-kvel Ideniibeaton-kvel Posiion-kevel

ST Ac. | Pre. | Ree. | F1 | Ace. | Pre. | Ree. | F1 | Ace. | Pre. | Rec
CYUT-Runl 03470 | 0.5955 | 06250 | 0.5419 | 0.5800 | 0.5154 | 0.4600 | 03021 | 03647 | 03113 | 0.1461 | 0.1080

CYUT-Run2 03558 | 05955 | 0.6236 | 05501 | 0.5846 | 05133 | 04567 | 03061 [ 0.3666 [ 03061 [ 01432 [ 0.10092

CY UT-Run3 03635 | 0.594] | 06205 | 05545 | 05856 | 05078 | 04472 | 03001 | 03592 | 03088 [ 01196 | 0.0768

NCTIHNTUT-Funl [ 1362 | 05442 | 006593 | 02460 | 03583 | 05110 | 0.4892 | 01224 [ 01955 [ 0.4603 | 0.2542 | 0.0453

NCTIHNTUT-Fur2 | 02913 [ 055300 | 06000 | 04077 | 04855 | 04793 | 0.4036 | 01982 [ 02650 [ 03784 [ 01644 [ 0.0639

NCTIHNTUT-Rurd | 03200 | 005612 | 06013 | 04504 [ 05150 | 04773 | 053993 | 02185 | 02824 | 03613 | 01521 | 0.0668

NCY U-Runl 05602 | 05507 | L5559 | 06542 ) 06011 | 03577 | 02749 | 02862 [ 02805 [ 01728 [ 00074 [ 0.0056

[ NCY U-Run2 09612 | 005218 | 05202 | 09726 | 06779 | 02328 | 02265 | 04744 | 03066 | 0.023] [ 00129 | 0.0195

NCYL-Run3 08491 | 015363 | 05307 | 08950 | 06665 | 02653 | 02384 | 04134 | 0.3024 | 00580 [ 00130 | 0.0163

PKU-Runl 02284 | 005210 | 05739 ) 02871 | 03828 | 04575 | 03418 | 01173 [ 01747 [ 03844 [ 00996 | 0.0263
PEU-Run2 07205 | 005258 | 05292 | 077556 | 06224 [ 03242 | 02792 | 03712 | 03187 | 0.138]1 [ 00680 | 0.0824
PEU-Fun3 (L5250 | L5349 | 0.5467 | 05907 | 05678 | 03705 | 02729 | 02192 [ 02431 | 02331 | 00872 | 00651

YUN-HPCC-Runl | 06289 | 05420 | 05444 | 07014 [ 0.6130 | 02211 | 0L1588 | 03196 | 02122 | 00886 | 0.0002 | 0,0002

YUN-HPCC-Run2 | 05931 | 005026 | 05167 | 05918 | 05517 | 02322 | 01675 | 03136 | 02184 | 0.099] 0 0

YUN-HPCC-Run3 | 03382 [ 04847 | 05030 | 03195 | 03908 | 00,4023 | 0.2810 | 01359 [ 001832 [ 02797 [ 00012 [ 0.0005




CGED2016-HSK

SﬂJHS.K. - Detection-kevel Lidentifieation-lkevel Poxition-lkevel
Bt Acc. | Pre. | Ree. | F1 | Ace. | Pre. | Ree. | F1 | Ace. | Pre. | Ree. | T1

ANO-Runl 0.5601 | 0.5473 | 0.5297 | 0,659 | 05876 | 04723 | 04244 | 04292 | 0.4268 | 0.3687 | 0.2910 | 02460 | 02665

ANO-Rurd 06517 | 04779 | 0.4738 | 06135 | 05346 | 02977 | 02243 | 02535 | 02380 | 01157 | 0.0046 | 0.0046 | 00045

FCCNU-Runl 032904 [ 04988 [ 04811 | 0.3193 | 03838 | 04012 | 02425 | 01324 | 01713 | 02806 | 0.0187 | 0.0089 [ 00121
CYUT-Runl 04016 ) 06141 | 06003 [ 0.6304 | 06150 | 05714 | 05306 | 004376 [ 04797 | 0.3202 ] 02037 | 02138 [ 02086
CYUT-Run2 04191 | O61EE | 0LA95] [ 06440 | 06186 | 005662 [ 05238 | 04509 [ O4846 | 03143 | 02034 | 02225 [ 02125
CY UT-Fun3 04016 [ 06141 [ 06003 [ 06304 | 06150 | 05715 | 05306 | 04352 | 04782 | 03304 | 01814 | 01440 | 01605
[ HIT-Runl 04334 | 06377 | 06111 [ 07120 ) 06571 | 05683 | 05146 | 0L5219 [ 05182 | 04781 | 04034 | 03691 [ 0.3855
HIT-Run2 DA32T | 06370 | 06108 [ O7099 | 06566 | 05744 | 05224 | 05094 [ 05158 | 04756 | 039000 | 03483 | 0.37]]

[ HIT-Eun3 04516 [ 06370 | 06071 [ 07296 | 0.6628 | 0.5565 | 05002 | 0.5447 | 0.5215 | 04475 | 03695 [ 0.3697 | 03696 |
NCY1I-Runl 02820 [ 05526 [ 05629 | 03798 | 04535 | 04554 | 03259 | 001877 | 02382 | 03301 | 00244 | 00095 | 00136

NCYU-Raum2 09457 | 0.5042 | 0.4964 | 0.9755 | 06580 | 02687 [ 02588 | 05263 | 03470 | 00312 | 0018 [ 00217 | 00183 |
NCYTI-Run3 D9818 [ 04846 [ 04864 [ 09721 | 06484 | 02227 | 02195 | 03578 | 02721 | 00148 | 00081 | 00089 | 00085 [

=

PKU-Riml 07706 | 0.4972 | 0.4910 | 07772 | 0.6018 | 03104 | 02717 | 03991 | 03233 | 01106 | 00523 | 00674 | 00589 [
PEU-Rui2 08070 | 0.5022 | 04045 | 08254 | 06185 | 03144 | 02765 | 03504 | 03125 | 01016 | 00505 | 00023 | 00724 |
PEU-Rund3 08213 | 0.5058 | 0.4968 | 0.8478 | 0.6265 | 03062 | 02604 | 03586 | 03076 | 0.0896 | 0.0520 | 0.0863 | 0.0649
SKY-Runl 00695 | 0.6523 | 0.8326 | 03614 | 0.5040 | 0.6605 | 08235 | 02732 | 0.4102 | 06073 | 06153 | 01783 | 02765
SKY-Runi2 0.0481 | 06579 | 0.8746 | 03505 | 05005 | 06765 | 0.8821 | 02972 | 04446 | 06376 | 07054 | 02217 | 03373
SKY-Rum3 00559 | 0.6659 | 0.8652 | 03750 | 0.5232 | 0.6849 | 08744 | 03185 | 0.4669 | 0.6477 | 0.7144 | 02430 | 03627

YUN-HPCC-Runl | 05608 | 05191 | 05069 [ 06026 [ 05506 [ 03485 [ 02800 | 03579 | 0.3252 | 00654 | 00024 | 00062 | 0.0035
YUN-HPCC-Fam2 | 007122 | 04949 ) 04886 [ 07113 | 005793 | 003092 [ 02681 | 004565 | 05378 | 00373 | 0,002 ) 00070 [ 0.0034
YUN-HPCC-Fam3 [ 02710 | 0.5058 | 04902 [ 02724 | 03502 | 04306 [ 02886 | (L1448 [ 01928 | 0.2701 | 0.0000° | 0.0005  0.0007




CGED2017-HSK

Detection Level Identification Level Position Level
TEAM RUNs False Positive Rate
Accuracy Precision Recall F1 Accuracy Precision Recall ~F1  Accuracy Precision Recall

runl |0.6172 (724/1173)] 0.6439 | 0.686 |0.7986| 0.738 0.488 | 0.4791 | 0.5657 | 0.5188 | 0.2547 | 0.2169 | 0.2752

ALI NLP| run2 |0.6607 (775/1173)] 0.6465 | 0.6792 |0.8284| 0.7464 | 0.4654 | 0453 | 0.6006 |0.5164| 0.2264 | 0.1949 | 0.2941

run3 |0.3052 (358/1173)] 0.6173 | 0.7597 |0.5714 0.6523 | 0.5513 [ 0.6007 [ 0.3756 |0.4622 | 0.4121 0.3663 0.213

runl | 0.098 (115/1173) | 0.4721 | 0.7894 [0.2176] 0.3411 | 0.4337 | 0.5474 | 0.106 |0.1776| 0.3775 0.2773 | 0.0418

BNU run2 |0.1355 (159/1173)| 0.4794 | 0.758 |0.2514( 0.3776 | 0.4412 | 0.5527 | 0.131 |0.2118| 0.3735 0.2818 | 0.0515

run3 |0.1893 (222/1173)| 0.5181 | 0.7547 |0.3448 | 0.4733 | 0.4696 | 0.5707 [ 0.1786 |0.2721 | 0.3798 0.2968 | 0.0715

runl |[0.1441 (169/1173)| 0.4756 | 0.7459 |0.2504( 0.3749 | 0.4461 0.606 | 0.1214 |0.2023| 0.3314 0.118 0.0204

CVTE
run2 |0.3154 (370/1173)| 0.539 0.708 [0.4528( 0.5523 | 04711 | 0.5391 | 0.2057 |0.2978 | 0.2602 0.1093 | 0.0465
runl 1(1173/1173) | 0.6281 | 0.6281 1 0.7716 | 03211 | 0.3211 | 0.6099 |0.4207 | 0.0212 0.0212 | 0.0958
NTOUA
run2 1(1173/1173) | 0.6281 | 0.6281 1 0.7716 | 03889 | 0.3889 | 0.506 [0.4398( 0.018 0.018 0.082
runl |0.6513 (764/1173)| 0.5796 0.65 [0.7163| 0.6816 | 04218 | 0.4219 | 04217 |0.4218| 0.1778 0.1262 | 0.1191
HPC(S run2 |0.7383 (866/1173)| 0.5891 | 0.6417 |0.7829( 0.7053 | 03879 | 0.3825 [ 0.4575|0.4167| 0.1426 | 0.1056 | 0.1191

run3 [0.6104 (716/1173)| 0.5311 | 0.6298 |0.6148( 0.6222 | 03979 | 0.4086 | 0.3298 | 0.365 | 0.1702 0.0981 | 0.0698




CGED2016

Participant (Ordered by abbreviations of names) #TRuns F1 #HRuns
NLP Lab, Zhengzhou University (ANQO) 0 - 2
Central China Normal University (CCNU) 0 - 1
Chaoyang University of Technology (CYUT) 3 0.1248 3
Harbin Institute of Technology (HIT) 0 - 3
Institute of Computational Linguistics, Peking University (PKU) 3 3

National Chiao Tung University &

National Taipei University of Technology (NCTU+NTUT) : 0074 ’
National Chiayi University (NCYU) 3 0.0155 3
NLP Lab, Zhengzhou University (SKY) 0 - 3
School of Information Science and Engineering, ; 0.0007 ]

Yunnan University (YUN-HPCC)




CGED2017

Participant (Ordered by abbreviations of names)

ALI NLP

BNU_ICIP

CVTER

NTOUA

YNU-HPCC




CGED2018

TEAM. DIP . Correction . |-
DM NLP. 3.
AutoNlp .
BUPT.
CYUT-III.
ECNU.
HFL .
IIT (BHU).
ling(@Cass .
NCYU.
NTOUA. .
PkU ICL.
UIUC.

walker .

— DN W = W[ = W[ W | W | W W Ww
OO W O | W W O W O =W W

20 Participants, 13 made submissions, 8 recommend correcti




Whats New from CGED 2015

HSK joined !
» Training Set Doubled, Testing Set Trippled (Each Track!)

» Testing Setence --> Testing Unit
» Multi-Sentence Diagnosis

» One Error each Sentence --> Multi-Errors

» Deep Learning Comes ! Team . Approach . W‘ggﬁ‘;?,‘;ﬁgf" “ Additional
CYUT. CRF . - NLP-TEA-1&NLP-TEA-2 .
HIT . CRF+LSTM networks .| Character Embedding . -
Sinica Balanced Corpus v4.0 .
LDC Chinese Gigaword v2 .
CIRBO0303 .
NCTU+NTUT . W2V+CREF . Word Embedding - Taiwan Panorama Magazine .
TCC300 .
Wikipedia(ZH TW) .
NLP-TEA-1&NLP-TEA-2 .
NLP-TEA 2016 @ Osala, Japan NCYU . RNN+LSTM networks | Word Embedding . NLP-TEA-1&NLP-TEA-2 .
’ PKU . Bi-LSTM networks . Word Embedding - NLP-TEA-1&NLP-TEA-2 .
SKY . Ngram+CRF . — —
YUN-HPCC. | CNN/LSTM networks . Word Embedding . Wikipedia(ZH) .




What's New from CGED 2016

> Only HSK !

» Testing set was mixed in correct sentences, by sampling real data.
»—Deep-Learning-comes!
» CRF disappeared!

[JCNLP 2017 @ Taipei




v M

» DL as data consuming methods, didn’t bring revolution
» How to collect L2 writings effeciently
» Agreement in teachers’ correction

» PADS should not be a good description of errors

» How to collaborate with cognitive linguistics and language
aquisition studies

» Grammatical to Semantical

» Are there words in L2 learners’ mind?
M

» How did they think when wrote: “| 2 & 41& % 7 k5 T 26"

» Chinese L2 study becoming lower in age: data and processi




R
| <TEXT id=" D5109523201836_2_lxl“}
%H&%ﬁ%ﬁ%ﬂ%ﬁﬁmlWﬁﬁﬁﬁﬂ%mﬁﬁﬁmn

-</TEXT> H

] <CORRECTION>

R S A BEBIEIEXT R, AR EREE AN 2T -
-</CORRECTION>

<ERROR start off="6" end off="7" type="S"></ERROR>
<ERROR start off="1" end off="10" type="W"></ERROR>

<TEXT 1d="200505109525202573 2 3x1">
XFPHITE, REHFHIZTSERKEHEHCHIFES] -
</TEXT>
<CORRECTION>
XERTE, REFHIZT=F i EEEH CHIRES] -
</CORRECTION>
<ERROR start off="1" end off="2" type="S"></ERROR>
<ERROR start off="13" end off="13" type="S"></ERROR>
<ERROR start off="14" end off="14" type="M"></ERROR>




»CGED 2018 in conjunction with ACL2018 in
NLPTEA ™= o

elbourne(19t" July)

istralia -
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THANK YOU!

Find Data!

www.cged.science




