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Abstract Recently, studies on Korean spelling correction have been actively conducted based on machine
translation and automatic noise generation. These methods generate noise and use as train and data set.
This has limitation in that it is difficult to accurately measure performance because it is unlikely that noise
other than the noise used for learning is included in the test set In addition, there is no practical error type
standard, so the type of error used in each study is different, making qualitative analysis difficult. This
paper proposes new 'error type classification' for deep learning-based Korean spelling correction research,
and error analysis perform on existing commercialized Korean spelling correctors (System A, B, C). As a
result of analysis, it was found the three correction systems did not perform well in correcting other error
types presented in this paper other than spacing, and hardly recognized errors in word order or tense.
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1) Pusan National University Korean spelling corrector. http://speller.cs.pusan.ac.kr/

2) Daum Korean spelling corrector. https://alldic.daum.net/grammar_checker.do

3) Naver Korean Spelling corrector Beta. https://bit.ly/3CtaPl4
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Table 1. Error Type Classification Scheme

Error Type Explanation
Spacing Error In case of violating the spacing rules
. In case punctuation marks are not attached between Korean
Punctuation Error ]
sentences or are attached in the wrong place
. In case the positive number indicating quantity and the ordinal
Numerical Error S )
number indicating the order are in error
In case some words are not recognized or endings or suffixes
Remove Error .
are omitted
- In case the same word is repeated or an unused participle or
Addition Error A P P P
. ending is added
Monolingual
Word .
. Error In case a word is replaced by another word
Primary Replace replace
Error Error Rotation . L
In case the order of phonological changes within a syllable
replace
Separation Error Separating consonants and vowels in letters
Multilingual Typing language Error In case writing with a keyboard other than Korean
u u - - - -
Error 9 Foreign word In case written differently from the standard foreign language
conversion Error pronunciation
Consonant vowel . . . .
. - In case a spelling error in non-speaking alphabet units
Spelling | conversion error
Error Grapheme-to—-phonem . ) .
In case write letters according to pronunciation
Spelling and e(G2P) Error
Phrase structure rule
Grammar  Error In case not match the Korean word order
Error
Syt Tense Error In case use a verb that doesn't fit the tense
ntax — - T E
E\r/ror Postposition Error In case use a probing that doesn't fit the grammar
Suffix Error In case use an ending that is not gram-matical
Secondan Auxiliary predicate . . .
v v P In case use an auxiliary verb that is not grammatically correct
Error Error
Dialect Error In case writing using non-standard language
Polite speech Error An adjective expression that does not fit the subject
Semantic Word sense ambiguity | In case the spelling is the same but has two or more
Error meanings
Error - -
Coreference Error In case Invalid entity reference
Discourse context . . .
Error lIn case does not fit the context of the previous discourse
: In case use grammar or new words that are not in the
Neologism Error -
existing grammar system
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4) Korea-Spelling-Correction-Resource. https://github.com/Parkchanjun/Korea-Spelling-Correction-Resource
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Table 2. Qualitative Analysis Example Table; Correct answer correction rate is the number of correct

corrections for the number of detected errors included in the error sentence

correct correct

Error sentence Correct sentence System A System B System C —ion rate
(A, B, O)
FHOIA RUSHA HE | I[N Y5 HE | IUIM RUYSH BF | UM SYSHH BE | SN SUSHH HHE
AHERCEE e & | AHEEEE YUY > | HAHEEEE LY & | AHEEES YdE & | HHERCE 2alE 5
A= FHIFEIYE Xl | Uz FHIESAM= Xl | Y= FHIE SH2 | U= FHIESA= X | Uz FHIE Y2 2/4. 2/3. 1/3
ol 7@ OfAlor ZF | Hofl 7€ OfAOF E= | X|dof 7€ OfAIOF Z| | ol 7% OMA|OF AFEE2 | Xldei 7€ OAJOr % ’ ’
2 59 g3 729 A | 2 59 =y 729 A | £ 59 Y 729 59 3 7o 7Y | EE 59 g2 729
HERCE LMt HERCE L3Ot AHEZECE Y3 EEEE LT AHERCEE Lt
GALE2sT S4 JH| | gAZ2sT S 2| | AEE2sT 4 ZH] | A D27 A 2 | gX ZEsT S 2
A A=Y 1189 [ A9 USHO0| 11€9l | A9 ASZYUEQ) 118 | A YSZ0| 1€ | HAY A5 A 11" | 2/3, 2/2 1/2
A0l MEFHCH A0l MESHCH 9 M=p01 MFSACEH A0l MHSHCH o Ma=0i MFHCH
HO|&MZ|20i5 AL | HOIM2IZ0A  AlLs | Hlo|M2{Z0] &t AlSs | HolX2| 208 ALEH | HoIKM2Z|I 208 Al
M OEHACHE a7t 4| M HACHE 9APE 2 | M FHAcE A0l Z | M HACHE 9a7t S | M HADE QAL &
st oot oloj&z|la &+ | & Cich mlojMEla F | $t HCh Mo|X2i2 T | oict mo|&z|la FHE | & otk Mol F# | 1/3, 0/3, 2/3
TS50 &el0| OFSH| | ©EQl BA0| OFsh| | THEQl #A0] XS] | o 0] OfFsH| mf | ©HEQ| #A0| OTGtY|
=20/Ct =20/Ct =20t =20/Ct =20|Ct

EEHe] BAHLE YW | EEHIo 2o YR | SEIHe 2NeE ¥ | EZ e EALE U8 | SEHe| EXOE AW
= TECSOI20| NIf | @ IZECIFOI20 NIf | 2= IZECRO020 & | = ZECRO20 NI | = IZECFOI20 NI | 2/3, 0/3, 1/2
iy ot THHCH gy 2l
SHH XIE St et D | HH 7E S Y QE (S XNE S E U E | SHEXE S EN LD oH Zd ot 9Nt 2 1/4. 0/3. 2/3
LIMIEES ZISSHCt OHIES TS} OL| HEE IS 4 WES TSt OHIEES TS} ’ ’

Table 3. Korean spelling correction by error type; Error recognition and performance are indicated by slice.
0 indicates no success. 1 indicates success. 2 indicates intermittent success

Error Type System A System B System C
Spacing Error 1/1 1/1 1/1
Punctuation Error 2/1 0/0 0/0
Numerical Error 0/0 0/0 0/0
Remove Error 1/1 1/1 11
Addition Error 0/0 0/0 0/0
Monoling-ual Word 2/1 2/1 2/1
Replace replace
. Error Error Rotation
Primary Error replace 2/0 0/0 0/0
Separation Error 1/1 0/0 0/0
Multilingu-al "I:'Z‘p');ri]snlicg:;age Error 0/0 0/0 0/0
Error conversion Error 2/ 2/ 2/1
Consongnt vowel 2/2 2/2 2/2
) conversion error
) Spelling Error Grapheme-to—-phoneme(G2P)
Spelling and Error A 2/1 1/1
Grammar Error Phrase structure rule Error 0/0 0/0 0/0
Tense Error 2/2 2/2 2/2
Syntax Postposition Error 1/1 0/0 0/0
Error Suffix Error 1/1 0/0 0/0
Secondary Auxiliary predicate
Error Error 0/0 0/0 0/0
Dialect Error 1/2 0/0 0/0
Polite speech Error 0/0 0/0 0/0
Semantic Word sense ambiguity Error - - -
Error Coreference Error - - -
Discourse context
Error ) ) )
Neologism Error 2/1 0/0 0/0
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Table 4. Number of corrections by model. Total
error indicates the number of errors
included in the entire dataset statement.
Total recognition means the total number
of errors recognized by the system. Total
Correct Correction is the total number of
correct errors the system corrects

Total Total
Model Total error . correct
recognltlon .
correction
System A 59 48 23
System B 59 35 9
System C 59 29 15
Table 5. Performance of corrector model.
Recognition indicates the rate at
which the system detects errors
included in the sentence. correct
correction rate indicates the correct
correction rate for detected errors
Model recognition correct correction
System A 0.81 0.48
System B 0.59 0.26
System C 0.49 0.562
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