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Abstract: Due to the variability and complexity of Chinese semantic expression, Chinese spelling checking and
correction is a challenging task. The current models of Chinese spelling correction normally do not perform well
when dealing with complex grammatical and semantic errors, and they require a large-scale high-quality corpus for
training. This paper proposes an approach based on pre-trained language models for Chinese spelling checking and
correction, named as CPLM-CSC, which significantly improves the correction performance. In CPLM-CSC, the
char-based pre-trained language model is employed for spelling checking, and a masked language model is
designed for spelling correction. To enhance the correction performance, CPLM-CSC employs several ways of
final result filtering and applies data enhancement means for certain special errors such as misuse of “[J”, “Hh”
and “f4”. CPLM-CSC was tested on the dataset of SIGHAN 2015 and achieved the state-of-the-art performance,

with F1 score of 0.654.
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Fig.1 The workflow of Chinese spelling checking and correction in CPLM-CSC
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ALGORITHM 1: sentence segmentation

ALGORITHM 2: sentence merging

Input: list of sentences S, upper limit max
Output: list of segmented sentences

H ]

for s in 5 do

if lengthis) = max then
Loe—splitsby ("] "7 "7 ")
for s "in L do

if lengthis ") = max then

Input: list of sentences 7 lower threshold min

Output: list of merged sentences 5

R ]

while .4 not empty do

&; +— pop first sentence of ¢
while length(s,} < min do

55+ pop first sentence of #
& 44— pop first sentence of 3¢

L'+ splits by ™, ™ if lengthis.) = lengthis;) or

append every element in L to syends with {2 "7, 7,0 do
else S 5 5
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clse push s back to ¢

| append s to 4 end

end end
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end
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Fig.2 The framework of Chinese spelling checking in CPLM-CSC
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Fig.3 The framework of Chinese spelling correction in CPLM-CSC
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Table 1 Performance of various models for Chinese spelling checking and correction

sl Rl e NS
TE FPR
Acc. Pre. Rec. F1 Acc. Pre. Rec. F1
CAS-Runl 0.1164 | 0.6891  0.8095  0.4945 0.614 0.68 0.8037  0.4764  0.5982
CAS-Run2 0.1309 { 0.7009 0.8027 0.5327 0.6404 | 0.6918 0.7972 0.5145 0.6254
CPLM-CSC 0.28 0.6864 0.6998 0.6527 0.6754 { 0.6709 0.6895 0.6219 0.654

w/o T Z5iE &R A 0.3145 | 0.6464 06588 0.6072 0.6319 | 0.6245 0.6418 0.5636  0.6002
wio FPEARFIE 0.2964 | 0.6536 0.6707 0.6036 0.6354 | 0.6418  0.6618 0.58 0.6182
wio MR AEG/FIRAW T 028 0.6864  0.6998 0.6527 0.6754 | 05982 0.6298  0.524 0572

KA EEIEO.4) 0.28 0.6864  0.6998  0.6527  0.6754 0.65 0.6744 0.58 0.6236
B

R 028 | 06864 06998 06527 0.6754 | 06545 0.6778 05891  0.6303
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Table 2  Performance of CPLM-CSC for different spelling error types

LERlE2icell] T IE
Jiidi FPR
Acc. Pre. Rec. F1 Acc. Pre. Rec. F1
iR EER 0.3411 | 0.7318  0.599 0.854  0.7041 071 05819  0.7956  0.6722
TR 0.2488 | 0.7155 0.4215 05977 04944 | 07045  0.4017 0.5508  0.4646
PR AR 0.1871 | 0.7809  0.4625 0.6514 0.5409 | 0.7709  0.4426  0.6009  0.5097
“lia” R 0.0971 | 0.8882 05463 0.7887 0.6455 | 0.8782 05206 0.7113  0.6012
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