Misspelling Correction with Pre-trained
Contextual Language Model

Abstract

e Computers A2 CHEA| X522 spelling mistakesS ZHOHA 7| 81SCt
e 0| =20|ME pretrained language model®! BERTE AtE3HA spelling errorg ZOtLH D Q/Ct,
o 27lio| HYS TIHFILCH.

1. Based on BERT
2. Based on the edit distance algorithm

Introduction

e NER taskZ O|A|2

o ‘“this shirt was bought at Grandpa Joe's in LA."
o at7t taE misspelled =|ACHH ners RF3HLE7| &lX| &L
e 3iC{el 2 NLP modelE2 &RE dataS0ll Chall robust 5HX| 24t
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o FUHOI HHZE misspelled wordsE EOHALE Misspelled wordse 274X 2 Ltgl

1. Non-word error (FEH0{7} Ofcl)
AEE FXM siEEl= THo{7t @ICHH Non-word error0|7| 20| ZOtLHZ| easy

2. Real-word error (AF2El&= QO] O|X|2H 2oy QK| 94E)
O| 2X|7t o FLCt.
"access"
"assess"2 "acsese" &= &Lt 2712] character?t E3ICL.
SHX|2 271 o] HAHAI2 2HH35| identical SHOFSHCY,

Ol2{st 2HIZ s Z5t7| flsll 1. BERT 7|8t model 2. distance 7|gF algorithm

e BERT model2 transformerE At&5t0{ masking® tHo{E 2o = SHELL (Attention scoreE FaliM) Ol2{st §

Mg 0|83l masking €l spelling errorE ZotLi= ghAo|ct,

Dateset

e (CLC (Cambridge Learner Corpus) FCE (First Certificate in English) Dateset2 AtE3iCt.

M| 22|07} English@! &H&XS0| £ 5124712| sentenceE E&tsta QUL



CLC FCE dataset2 7574 72| annotated errorzZ O|R20{H U1, M!St co
9| spelling error2tE& 7kX| 1R} 207571 sentenceE dataset2 2 AHESICE

orrections Z&StURUCE 0|5 2% 174
"S": Spelling
"SA" : American spelling

"SX" : Spelling confusion

1712] 2F2HS 7HX|1l= 0I5 : BERTO|| Of errorE mask siAl '@0{E210|7| W20

error?} real-word®I7tE 7125t7| flslif NLTK2H= corpusE AHE3ALCE

TABLE I
DATASET STATISTICS

average sentence length 20.68
sentence std of sentence length 11.00
statistics maximum length 1
minimum length 99
error number of real-word errors 225
types number of non-word errors 1850

1. Pretrianed &l BERTE maskingZl character?| 7ts4g 7HX&= L& listE of|SslHCt

2. Distance algorithm& misspelled word®t 7= RASt real word2| THoE FtOpHLE,

e A. Treating Misspelled Words as Masked Words
1) Raw sentence: “How aer you today?”
2) Replace a word with a MASK: “How [MASK] you today?”
3) Predictions (with probability) of the MASK: “are (0.88)", “do (0.04)", “about (0.03)", “have (0.003)"
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e B. Damerau - Levenshtein Distance
Ol&=20|M AFE St distance®@ algorithmE Damerau - Levenshtein DistanceE 7|dto 2 StIQUCY.
4719 CH2 ¢14to| EXHt=C
1. Insertion : "wat" -> "what"

2. Deletion : "whaat" -> "what"
3. Substitution : "wgat" -> "what"



4. Transpostion : "waht" -> "what"
Edit distance:= CHEEIO| 2 HHL7| 9f6l 71 &2 Qiite| Sl HA|ists A2 2 0|RO{ZICt
BERT2| X &l character prediction Z2tet 2#2E wordE Compare
0|2 BERT2| 052

BERTO|A 0llE8F word &0i| 712 edit distanceZt 22 CHO{E MEHSHTT,
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BERTOIM 0| Zst1 = SHESECH= distanceE 7|HI2 =2 THO{E SO,
example of K=2) annoying -> enjoying, annoying
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Experiments and Results

1. edit distanceO|X0f| BERTE H&

BERTZ Of|=st 215 N7H £ #0kAM 0|=2 misspelled token 7t2| distanceE
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TABLE II
RESULTS FOR EXPERIMENT 1, BASED ON VARIOUS NUMBER OF BERT

PREDICTIONS, N

top-N afg;g‘;}’ :l(c:glcgﬁzy P(top@1|top@N)

10 48.77% 49.64% 98.25%

50 64.34% 66.80% 96.32%

100 68.34% 71.71% 95.30%
200 71.08% 75.52% 94.13%
300 72.14% 77.20% 93.45%
400 72.92% 78.17% 93.28%
500 73.25% 78.84% 92.91%

Accuracy top 1:top 1 predictionz €Ot} labelO| match sH=X|
Accuracy top 2 : N7H2| BERT output} labelO| €Ot} matchsH=X|
Accuracy top 1 | top N : N7i2| BERTZ 22 match &2 edit distance®| top12t match

N = 500¥f 715 =2 Met=E HQl NO| 5002 Lt HX|™ distance ¥112|&0| & E2ICt



2. edit distanceO|Z0i BERT2 matchingst=X|

Edit distance K 2t2 &2CH20ll BERTZ 0|&2| =2|Z o{zICt.
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