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ABSTRACT

Malicious comment discrimination performance improvement

method through feature extraction based on part—-of-speech

Jongmin Moon

Advisor : Prof. PanKoo Kim, Ph.D.
Department of Software Convergence
Engineering

Graduate School of Industrial Technology

and Entrepreneurship, Chosun University

One of the social aspects that have changed with the widespread use of the
Internet is communication in the online space. In the past, only one-on-one
conversations were possible remotely, except when they were physically in the
same space, but nowadays, technology has been developed to enable communication
with a large number of people remotely through bulletin boards, communities, and
social network services.

Due to the development of such information and communication networks, life
becomes more convenient, and at the same time, the damage caused by rapid
information exchange is also constantly increasing. Recently, cyber crimes such as
sending sexual messages or personal attacks to certain people with recognition on
the Internet, such as not only entertainers but also influencers, have occurred, and

some of those exposed to these cybercrime have committed suicide.

In this paper, in order to reduce the damage caused by malicious comments,
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research a method for improving the performance of discriminate malicious

comments through feature extraction based on parts—of—speech.
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0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 1 0 0 0 0
s B0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

(22 3-9] chAl =M

>

ol
1o
[El
Hu
=
>
[ol
oju

H

Support Vector Machine

=% @o]EL8 CountVectorizer?t TF-IDF=

obddla #HES F33tl. CountVectorizer

[80000 rows x 100 columns]
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[Z29 3-10]> "WHAF slEste doES F53 & CountVectorizers 33+ 23}
olty. A3 dlolHe TF-IDFE AF&3te] 7FsAl&

S yuse idf = Trueo|th.

s rE
0 0.0 0.0
1 0.0 0.0
2 0.0 0.0
3 0.0 0.0
4 0.0 0.0
79995 0.0 0.0
79996 0.0 0.0
79997 0.0 0.0
79998 0.0 0.0
79999 0.0 0.0
o NS
0 0.0 0.0
1 0.0 0.0
2 0.0 0.0
3 0.0 0.0
4 0.0 0.0
79995 0.0 0.0
79996 0.0 0.0
79997 0.0 0.0
79998 0.0 0.0
79999 0.0 0.0

oo o oo

oo oo o-

o oo oo

oo o oo
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(==« el

oy
In

© o o oo |

o O o oo
oo ooo
O O o oo
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oo oo o-
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o OO oo
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oo oo o-

08

S
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0 0.318306
0 0.000000
.0 0.000000
0 0.000000
0 0.000000

OOOOOH

0 0.000000
0 0.000000
.0 0.000000
0 0.000000
0 0.000000

o O o O o

oo ooo
oo ooo

o oo oo
oo ooo

0.000000
0.000000
1.000000
0.247586
0.000000

0.000000
0.000000
0.000000
0.000000
0.000000

=7t
0.000000
0.202817
0.000000
0.584605
0.202128

0.000000
0.000000
0.000000
0.000000
0.000000
e

el

ol

© 00004
e s s s s 2
© o o o o |
o oooo

cocoocoof

O OO OO
D
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0.305265
0.000000
0.000000
0.000000
0.000000

0.000000
0.000000
0.000000
0.000000
0.000000

20

O O O oo
OOOOOro

O OO OO
D
SO O O O .

Ofor
2

(2% 3-11] EAHGAD) A & = TFDF 715% H&8 234

[1¥ 3-11]& TF-IDF& &%

wae Adgom Agdtel yu

23 Ce o]dA 383, gamma

Lo
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Awtol o},
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43 "olHE SVM ™Al
KX

HS g3t SVM Haley
kernel, C, gamma s¢| I+e}v|g ghol|l we} Azfglo] debx|+
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d), kernel2 Z

a4%o. C7t

A g3t} TfidfTransformer 224

0, gamma = auto =



# kernel - ZHIAH2E, C - O|AX| 518t gamma - 242 RS &
SVM = svm.SVC(kernel='linear', C=1.0, gamma='auto') # SVM Iict0lgf A&
SVM.fit(X_train_tf, t_y)

# X_train_tf : TF-IDF Jt & Z& Z gt

# t_y : Training Data OIlAl 0, 12 2t &= HOIE

predictions_SVM = SVM.predict(Test_X_Tfidf) # Tt 4384
print(predictions_SVM)

# sklearn &2 A28 M3, MUT WSS, Fl-score =&

print("SVM Accuracy Score —> ",accuracy_score(predictions_SVM, p_y))

print("SVM Precision Score —> ",precision_score(p_y, predictions_SVM, average="macro"))
print("SVM Recall Score —> ",recall_score(p_y, predictions_SVM, average="macro"))
print("SVM F1-score Score —> ",f1_score(p_y, predictions_SVM, average="macro"))

1=

rel

[E 3-8] SVMS At A=

SVM Accuracy score => U, /U445

SVM Precision Score -> 0.7389551842798399
SVM Recall Score -> 0.70425

SVM Fl-score Score -> 0.6931069265613619
2021-06-02 13:54:54.040884

(2% 3-12] ZAHYAD AHE F& & SVM & 21}

[2¥ 3-12]:= TF-IDF®] Z¥ghs AHEd SVM 2de] s ZAo|tt [0 0 0 .
1 1] & A3 delge] obd/metd Addsts vehlin], SVMOR Al 4shes Fid
v sl #g Aol
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ool A AFel Agd #4e obzlst gt
Division Contents
CPU Intel Core i9 2.4GHz 8 Core
GPU AMD Radeon Pro 5500M 8GB
HW
RAM 64GB 2667MHz DDR4
HDD 2TB SSD
0S macOS Big Sur 11.2.3
SW
Program Language Python 3.5

dolE A

2 HoA = Adol AMEEH = dloly Ale] utiste] dwsit} dolH Al Kaggleol
A A3t Korean Hate Speech Dataset(https://www.kaggle.com/captainnemo9292
/korean—hate-speech—dataset) S AFE3F Tt s dlo]EAlo A JAHZFS S5 H

A=
ol A7E FEoE vEhte duAga-Ag s ARES Sk, v}
A

y -
e dolm 9ate UF AR FARAG AMAFRe] P 5ol A Bl
ofub A WelEo] S e FER vpehtm go] fyUFe] EROZ 4]0
A ateh

AA dHelH el = 190,000ke]a, 1 F oA HEE 90,0004, HlHAHHEES
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100,000 0.2 TAE ] 9
[# 4-2]%= &9 dlolEjAle] AZdolE ot}

o
o=
4
_)L
po)
i
flo
o

L vletdgize 12 gpae so] .

&xd/ [=Tp=} I
H| oA == =o
oy | 265 ZaSS 9T0 LD M0k U #X7= HS0I0F 0f &uiein |
~C | Moisor
M DAECLY FECH 200 AR H00/E OISERE FE OIx= &0 of
o | EUACE ASKIR. ZE OIHANE ABHIE D2ZHOA LHAOIM 2 o | 0
HolZ2reidelCt
@21% 1248ce LIL JHA2BHAIDREH OIZ0ILE SSZ0] =0F HAGEI Kl
os | Jf 2H0/D SIM0ID 0l $a2 xS0l 2AMe B2 wamA0IL 01 | 0
o OIS Fae wao oiHd A2 Bl BRS g anna=n
HISHS | 29t O/A40 BIEE Of0IHLISl 322 Tuce 2o SHO 5 dX 1
HIE |3 O /A0S UE 20 HASH0k N3 2K A9 20 i i

[E 4-2] Aedoll AlSet dolsM M=

23k 5, b= 50,0007, vl HlE 50,0001 FEke] A AR

B. 438 37t # 24

2 =5 AdeHrie 25dEe 7S & 4= (Accuracy), 4™ %= (Precision),
)& & (Recall), Fl-score 47}4 A &5 A}-&-3hc},
Predicted
Positive Negative
Positive TP FN
Measured
Negative FP TN

(% 43 =5¥E

[# 4-3]2 BF%, A&, AE %, Fl-scores AlLtst7] Abgele &5 dolth
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TP(True Positive)= A A True?d] #<S Edo| True® 2vIEA oS3 A o]
TN(True Negative)> A A False®! #< R 2o] FalseZ <HI27] o =3 A
FP(False Positive)= A A FalseS! #< Edo] Truez ZE o3+ Zolth

FN(False Negative)> A A TrueS! #<S EHo] Falsez Z& o =3k Alo|t),

ol t}.

N

A (Accuracy)= A dolgell s mdo] dAnpt FstA o Fe=AE Y
Elul = A zolth. AAl Trued! #& Edo] Truex, 24 False?l #h<S EPo] False

% Ao oS3 Augre] wgolrh

(TP+ TN)

(TP+ TN+ FN+ FP) )

Accuracy =

4 = (Precision)= E@9] o Fgto] driyt AHIJAE yehl= A xolth. 2ol
True® o5k 3t TolA AAZ Truedd #<] vl &S YERT

TP

(TP+ FP) )

Precision =

A e (Recal)> 2AZ True! dlolE FTolA Rdo] Truez o33 3ol H&S

e A ol

TP

(TP+ FN) )

Recall =

Fl-scorex AAE¢ Ao 23HFS UEgE A Eolt

2* Recall * Precision )

Fl=score =~ T Precision)
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1

el 4744 e H7F A E= sklearnoll A Algst= APIE ARE-Ste] Altbshgi.

# Use accuracy_score function to get the accuracy

print("SVM Accuracy Score —> accuracy score(predictions_SVM, p_y))

print("SVM Precision Score > " precision_score(p_y, predictions_SVM, average="macro"))
print("SVM Recall Score —> " recall_score(p_y, predictions_SVM, average="macro"))
print("SVM F1-score Score —> ",f1_score(p_y, predictions_SVM, average="macro"))

>>> SVM Accuracy Score —> 0.566

>>> SVM Precision Score —> 0.5782747300707793
>>> SVM Recall Score —> 0.566000000001

>>> SVM Fi-score Score —> 0.5482912085395859

A A A WA 2AL B4 FEAE FAF 578 FAR s eks dof =Rk 10074
)

Mol AW FESn YT wE YL PSRk Ao [F 45, [F 4-6],
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Accuracy Precision Recall F1-score
A 0.7042 0.7389 0.7042 0.6931
Z Ak 0.5127 0.5271 0.5127 0.4382
SA 0.5567 0.6138 0.5567 0.4930
SEAM 0.5791 0.6359 0.5791 0.5300
LA 0.5420 0.6413 0.5420 0.4445
[E 4-5] EAE X £& = 4S5 H|1 (max_features = 100)
Accuracy Precision Recall F1-score
A 0.5278 0.5347 0.5278 0.5031
Z Ak 0.5229 0.5558 0.5229 0.4403
SA 0.5605 0.6201 0.5605 0.4982
SEAM 0.6038 0.6723 0.6038 0.5601
LAk 0.5340 0.6283 0.5340 0.4292
[E 4-6] 2AHE X F£2 = 45 H|W (max_features = 200)
0.7
0.6
== 1007{
0.5 = 2007|
0.4 T T T 1
HAL EN SAt Al HAp
(O 4-1] EAH M= A" ZIXHE 5 10074, 2007H)
of ARelAe WAt YA 2 BAL ALE AHEHAS W TS AT S e
s % % Qo
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=

g2 FAPEE 100702 =4

o= Hariy dds 33

[3 3-6]d o= =3 Wk

2

HH XA Accuracy Precision Recall Fi-score
A 100 0.7042 0.7389 0.7042 0.6931
Z Ak 200 0.5520 0.5673 0.5520 0.5251
SAt 300 0.5704 0.5852 0.5704 0.5509
SEAM 400 0.6079 0.6173 0.6079 0.5998
LA 500 0.5514 0.5646 0.5514 0.5272
[£ 4-7) A XY F7lol WE N5 #sh 24
0.7 \
0.65 \
0.55
0.5 T .
H AL ZAt St At Bt
(O3 4-2] EAE A == 10070 =71 A 2ot
o] A= WAL FEAF 2709 FAF AES AEAE W =2 Aol dEuk
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SAME K& £ Accuracy Precision Recall F1-score
H A H A 50004 0.5374 0.5474 0.5374 0.5114
HAF 25004
XA ZAF 250K 0.5367 0.5478 0.5367 0.5081
HAF 1674
S Ak A 1674 0.5355 0.5407 0.5355 0.5199
SAb 1664
SAb 12504
- A A 12504
S A SAF 125K 0.6112 0.6287 0.6112 0.5975
SHEAF 125
HAF 10004
A 1004
S A S A 10004 0.5514 0.5646 0.5514 0.5272
SHEZAH 1004
S A 10004
[E 4-8] EAL vlgd Wz MAs Het 24 (K2 5 500)
0.7
0.65
0.6
0.55 / \
& I
05 T T T T 1
BA ZAL SAF IEA BAL
(3% 43 BAE SY A + 371 48 23
of AgoA= Y HE&EE 54 FAVE FUHE = 5ol F&AF 7|9k AA o]
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A A3 s FAkel el ek dole] &3 Wxd wel dojrp FriEes

A SAH IHE Accuracy Precision Recall F1-score
2 Al 0.5374 0.5474 0.5374 0.5114
2 AR+ E Al 0.5693 0.5814 0.5692 0.5525
500 B A+ E A S A 0.5806 0.5948 0.5806 0.5642
N 0.6370 0.6481 0.6370 0.6301
e 0.6782 0.6913 0.6782 0.6725
2 Al 0.5437 0.5609 0.5437 0.5090
o A+ E AL 0.6177 0.6367 0.6177 0.6039
1000 | EAHEA+SA 0.6791 0.6888 0.6791 0.6749
S EN 0.5645 0.5696 0.5646 0.5566
SASE 0.5356 0.5425 0.5356 0.5161
o Al 0.5624 0.5825 0.5624 0.5340
2 A+ E Al 0.5763 0.5946 0.5763 0.5548
1500 | AHZAHSA 0.5781 0.5878 0.5781 0.5660
N 0.5924 0.6002 0.5924 0.5843
SAgE 0.5903 0.6012 0.5903 0.5789
2 Al 0.5757 0.5935 0.5757 0.5545
o A+ E Al 0.5800 0.5990 0.5800 0.5587
2000 | BAHEZAHEM 0.5634 0.5830 0.5634 0.5360
S EN 0.5678 0.5743 0.5678 0.5582
SASE 0.5615 0.5702 0.5615 0.5473
2 Al 0.6075 0.6279 0.6075 0.5911
2 A+ E Al 0.54655 0.5613 0.5465 0.5174
2500 | ZAHEAHEAL 0.5028 0.5035 0.5028 0.4784
N 0.5709 0.5867 0.5709 0.5504
e 0.5488 0.5596 0.5488 0.5273

[E 4-9] E8itizo| e A8 2o (18] ofet &8, A == 1 500-2500)
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0.7
0.65 //\ \//

0-6 / qagnssz > ' _500
0.55 - e— O\ - —1000

/\ — 1500

05 ~—_ 2000
0.45 2500

0.4 T T T T 1

FAL +ZA} +BAR vEEAE RN

nek
s
il
M
rek
k=)
0z

(38 4-4] EAL 80zt A of wE A3

[Z29 4-4]9] AFpoA F2Juslt glolE & AA] 53Fe] CountVectorizer? min_dfE
194 22 WS T Al AFE& WPt
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A =+ SAL THE Accuracy Precision Recall F1-score
=y 0.6069 0.6214 0.6069 0.5947
A Z A 0.5720 05824 0.5726 0.5595
500 B A+ EA+S A 0.5984 0.6145 0.5948 0.5837
e 0.6749 0.6831 0.6749 0.6712
SN 0.5697 0.5763 0.56975 0.5602
2 Al 0.5443 0.5558 0.5443 0.5194
2 A+ E A 0.5764 0.5835 0.5764 0.5671
1000 | BAHZAHSA 0.6082 0.6172 0.6082 0.6002
N 0.5174 0.5188 0.5174 0.5083
SagE 0.5706 0.5782 0.5706 0.5599
=y 0.5837 0.6075 0.5837 0.5592
o A+ E AL 0.6021 0.6181 0.6021 0.5881
1500 | @AHZAHSA 0.5873 0.6006 0.5872 0.5731
NE 0.6147 0.6312 0.6147 0.6021
AN 0.5837 0.5945 0.5837 0.5713
2 Al 0.5656 0.5837 0.5656 0.5408
2 A+ E A 0.5591 0.5767 0.5591 0.5323
2000 | BAHEAHSAL 0.54 0.5517 0.54 0.5123
N 0.5815 0.5936 0.5815 0.5674
Sags 0.5665 0.5790 0.5665 0.5487
=y 0.5144 0.5198 0.5144 0.4787
o A+ E AL 0.5220 0.5328 0.5220 0.4793
2500 | EAHEAHSA 0.5394 0.5489 0.5394 0.5157
NE 0.5671 0.5740 0.5671 0.5566
AN 0.6013 0.6162 0.6013 0.5881

[Z 4-10] 288lzol we A3 2o 23 ola =8, AHE = : 500-2500)
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0.7

0.6 =500
\)-?/)(\ —1000
g 1500
0.5 — 2000
—2500
0.4 : ; : .
AL +ZAf +E A +3 2 A}

[29 4-5]5 E¥ 500, 1500, 2000 A& -3kl A &

AL & 5 Ak

(32 4-5] A E8dlzet A ol WE

&

A} AA ol Aol wgo]

O WA Age Ho A FE 50022 e AEelA 57 FAF 71N AEE
B xddle el A4zhe] AR 7N A e AlA uj o] A& W5
AT

Accuracy Precision Recall F1-score

S SA 0.5514 0.5646 0.5514 0.5272

ZAF MA 0.5901 0.6375 0.5901 0.5515

ZAE HIA 0.5421 0.5513 0.5421 0.5205

SA HIA 0.6575 0.6830 0.6575 0.6452

SEAL HAH 0.5823 0.6010 0.5823 0.5621

FAE M 0.6079 0.6173 0.6079 0.5998
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