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Swear Word Detection and Unknown Word Classification for
Automatic English Writing Assessment

Gyoung Ho Lee" - Sung Gwon Kim'™ - Kong Joo Lee™

ABSTRACT

In this paper, we deal with implementation issues of an unknown word classifier for middle-school level English writing test. We
define the type of unknown words occurred in English text and discuss the detection process for unknown words. Also, we define the
type of swear words occurred in students’s English writings, and suggest how to handle this type of words. We implement an
unknown word classifier with a swear detection module for developing an automatic English writing scoring system. By experiments
with actual test data, we evaluate the accuracy of the unknown word classifier as well as the swear detection module.
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Fig. 1. Operating environment of unknown word classifier
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Procedure of Detecting unknown word
1) if (Word is a proper noun) :
return [word, type:proper_noun,
representative_proper_noun]
2) else if (Word is a swear_word) :
return [word, type:swear, word]
3) else if (Word has a space error)
return [word type:space_error, correct_word]
4) else if (Word has a spelling error) :
return [word, type:spelling_error, correct_word]
5) else if (Word has a case error) :
return [word, type:case_error, correct_word]
6) else if (Word is similar to a swear_word) :
return [word, type:swear, word]
7) else if (Word contains swear_word) :
return [word, type:swear, word]
8) else if (Word is a noise word) :
return [word, typemnoise, word]
9) else :

return [word, type:etc, word]

Fig. 2. Overall process
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Table 1. Example of unknown words

St AMI3H M9=(2014. 9)

Table 2. Type of swear words

Word Example Origin / Description
Spelling | SPel spell
error foregin foreign
Case i I
error korea Korea
Space waitmy wait my
error taxidriver taxi driver
Proper KyoungBokGung romanization of proper noun
nouns Kyoung-Bok-Gung | romanization of proper noun
fuckyou English swear word
Swear SSibal, ahsibal romanization of
word Korean swear word
FotoR] romanization of
Korean swear word
Noise eoifjoiwofwiweiofo word without meaning
word | ek repetition
twitter neologism
lol, gotta abbreviations, colloquial
e Namsan proper noun assumption
tenosynovitis jargon
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of Ml&ols A%, 3) WFo] H&olE & i Y2 2ot
A= wo\ere A% 4) B Avidel 93 2oz 4
gake Ageltk. olel@ u&ole] o Table 25 Btk

Language Type Example
. fuckyou
1. Swear word bitch
English |2 Romanizaton of Korean .
. L. Qjrzb
pronunciation (typing in lten]
Korean keyboard layout) 4
3. Romanization AhSSlb'c.ﬂ
geseggi
Korean — : B
4. Romanization (typing in Korean dkTlgkf
keyboard layout) rotoRI
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o] 6%+A))

3) o] We] substring. 2 E3He W&o AE (Fig. 29
THA)
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Table 3. Swear word detection process 1
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Table 5. Swear word detection process 3

Type Detection Process Type Detection Process

1. if an unknown word A in [dictionary of English Do Swear word Detection Process 1 (Table 3) for
swear words] each substring of an unknown word A with 4 letters
convert an unknown word A into Korean B using and more.

9 automata and keyboard layout; if an unknown word 3 ex) asdfuckzxcv

’ B in [dictionary of Korean Phonetic representation of ' — 4 letters : asdf, sdfu, fuck, uckz ...
English swear words] — 5 letters : asdfu, sdfuc, dfuck ...
if an unknown word A in [dictionary of romanized =

3. Korean swear word] — word length -1 @ asdfuckzxc, sdfuckzxcv
convert an unknown word A into Korean B using

4. automata and keyboard layout; if an unknown word TEA ol A ALEE tolsl The dol

B in [dictionary of Korean swear words]

if an unknown word A begins with slang prefix

(A slang prefix is frequently used in vulgar language,
but rarely used in common words. eg. “fuck”, “jot”,
“gae”)

ol

Table 4. Swear word detection process 2

Type Detection Process
if Aspell() can generate a correction word for an
6 unknown A with Aspell's ultra mode option(within

1-edit distance) and [dictionary of English swear
words]

if Asepell) can generate a correction word for an
7. unknown A with Aspell's ultra mode option and
using [dictionary of romanized Korean swear word]

) o] 9] substringe.® E3HH n]do] A%
"5 Eol7} HHAEZ 0 R H|EolE Xdel= A7) o
t}h oldl H|&AE A&7 A WG FE 434 o]
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S tAl Fsth d4E 9A 19
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AFE 7] ot o
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Table 6. Type of noise words
Type Description
1 if an unknown word A has at least three repetitions
' of the same substring (ex lollollollollollol)
2. If A has upper letter at the middle or end of a word
3. |if A’s length is 1
4. |if A’s length is 20 or more
5. if A has high perplexity
Loz wo] 3 5WE vEEo9 EFE(Perplexity)
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el A g
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et b o - o ) 29 gJEoR ALESHA FolA sld "ol g Hojrr] &F
715 Fd E5E 4 734 vs5Eo9 AFE v ol HAAoEZ BHEs ASS 9ol sEow oD
BEoRAAL gy Hoz s MEEolo] SR 7 old HASRE EFIE AUt JAT VERIE L
i - R - gl il o = Rl - oW » o w ” <
TWL; v ° j ° o Eqﬁ ° Hz OEW S E o2 “Namsan”, “Dondaemoon”¥} 7Fo] 3dh=tol

P o) 3T = — (e}
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F)/CGAANF)I®10058 HEbATE EA0F/47E Y WS WAl 220 gl wolr} )l “pinkscaf’(“pink scarf
Folo] EHE 9AY doE HUPS o, HdE vt o) oF) o] enlEs] 0l tolel Mo BE Taks thol
AxE A4E vepdt 59 Ages (1-(EFLFAF 7 2w onw AFE AL J|E S8oz BEHr)
EFMF)/(AANNF)Ix100Z AArAL B0 FAFE

A dolZ FE2d ok b= GeHEALFt Holry] oF, 40 22 9l 29 MHEE Al

HAEAL ROl dalA HAF MFe 5d AS=E A B =Fod FEI nSEo] BEs|e 2o EAO A3t
Abeha. @ n&o] PEol Uk wEolE GAE Pidl 2 JFLS

ARdst vieselR Eird 12024 deldl A o 2 % g wre) NFsm Y PEHolok Bk B
924%°] 7 A=l 89.4%9 EHY AL E Hrh o W BaAEE A% AnoA] H &7} ol o]l u] o]
A, ol /et 9 2 AeelE i 4 2 EFshs 4 $(false positive)= WERHA] ekokt), H] ol
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Table 7. Accuracy of unknown word classifier ge ddsit
AFS 9 GoiH AFRATE AFEE e v &9}
Word Lol . Nun.ﬂ:.)er o Accuracy Sh=ro] H|gGo] 9 O H|&olEe WY & 244 1107,
number misclassified words R B N o gl -
15470 skt ghao] uj&ole] A FH3 o] v
Proper noun | 39 0 100% Solg F-moANRTAd He zridz W
Space error 71 6 91.6% ol AES Y8t AP A= Table 97 2}
A “A3IAZ"O =2 ol S H] &
Spelling errors | 668 53 2.1% Table 84 “AHAE"E WS HA7E G, &= M
of Atde] dEE S FEsA LAt HE&AR HEH
0,
Case error 307 0 100% A%0 A%e oustt). uEo] ALAC “fucks’7} ANEF]
Swear 1 0 100% 2 S o, v|5Fo] YHoR S0 “fucks’7} H|EO =2
Noise word 9% 10 89.6% Azd A5 A Eolth “MIAE"2 & Al
2 - _— ols} nE=ole IAVF UA edit distancexto] °olEtE AE
te. ) -
etc o 5= H)&o]o] s)grolt). H|o] A dlEg® “bullshit
Total 1212 92 92.4%
Table 9. Accuracy of swear word detection
Table 8. Accuracy of spelling correction English R eaET
Word
. swear swear
Total Number of incorrect
Word . . Accuracy
number spelling correction Total number of words 110 154

Spelling errors 663 37 86.5% Number of detection & 127

Space error 71 0 91.6% Exact detection 2 9

Case error 307 0 100% Deformation detection 83 118

Total 1212 37 89.4% Accuracy 772 825
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