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Ve 2 =l 7)) west 28rltoje] Sato @ QI3 chake] AnSe] 2etel JolAl A4, H5HL ek o
Fole tFoA Sg0] HE 4 AREE YA, A715S e olEH FRAEE P voﬂil REREE:
2020 SLZ1HOS| AAAZ F4F o F, 22el Jel 0|9} BAT FBL TP aE0] HEHUT. TE P AE
5 92 T2LH99) R Tt ARES] 27, obl 4R S8 4 ek HolA 1 42kl ul A
1@ 5 glek BhEe] ZEU0S AW SMAE ABOE BAST, 0|8 AP A5Y J14L A AYEE
Amshee] % o7 Sl AFFAR ¥ 4 G5 olede WAAA & AFAAE T2H B s B a3}
A2 s ol 20 PG B F SIS Guphdvect: FHU UE AVUEL iokins G Kl

L EE S 5, HAES Y 54 BH02 QAR B APl AHIA o UENZ elAe)
A0 45 DA )2 BEBoA wi AAOE 2Euhost BH8 AAYAE BAT 4 I50R A Sdo
A ATRE G2 FAT 5 Aol

FAO : JPTs BA, 28 Z 9uY, ASE e W E$ S, Graph2vee, T2UH9

womaol o021 119 262 ERANQ 2022 22 262 ARKENY : 202241 3Y 8
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o] TV, Bhrlosh e ABAQ ViAW ohlel  HWHE Hol Ytk olFA ABrlTie] o
slo| 2%, ALOE, A2EaW F olEut &8 A D b AN Fot AR S8Rl
IClelsf B¢ SR AE Bajel Ak AL ololel AE Fe Aok A W ks
93 gk 2ol ZEvhioo] 9o vl RAHA AR EAW. o] F UlEAQ $A

* B =10 omnld LA S A BA| AHEE] 7 fﬂ%ﬂmoﬂﬁ Fast Track AAIIAC. 2 HAE 5 Aaje] vtg=
S &4, #AAZ] AY. B ATeE JERFAMAITLY] 2210345 1S HAFHE }% Aol AR
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(ag 1) 4ojoo] dof RN JIRL AR(EX: 4E&, 2020; &8, 2020)
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z,
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a Qo 53 3
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AL ZA7 H 2 Qi

Shejkh et al.(2021)°]] W=2H Z2 9= 44
b 19o] AGAZ F e Auke AFEA
Al it 2~4 ALl 2 UERTE o]& AR 7
A4 vlo]# 2 w220 MuhE 0.8%~1.2% 3
Hlwa] ol F2 AEe 7k Aolgt & &
Rom, HT Al MEZ oz w Fa3%
HE-S 3= 2vfo] 3 Tl o) we} U e},
dElEE 2, T8 HEY QeI 0|27
7HA TheFgt blole] 9] Wolrt A &S|A gAY
shal Q1o QIF Aol 2 $1¥o] Ha Ut o]
AY Z2U9E 29 14, vobt A=
AdE = dadolr)el e tiFe] A=Y F
oo &3l S 7HA = Folth AN FES

WE BT BYSE DI YRE BT 24
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T AMYS BES FRLHO JEA EA 9T - AN FHof EYDO| 01F oisd M2 Bl Y
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il

AR, EA &5 Faogt oS F= A3
EFAE o]o)s Tt AA|H o2 FAZ I
FIFE oplgit). & EW 54 F Z2 2
Fo] IRl a5 Jthe A fle TR
25 Aoz g AF dg F8E F
FAA B AUE Fdste dol TF 24
3t YTh(EFT 2021). o)A IrHo g A
74 AA A TS 2P 4 o, Fed
ARE Q3] =714, AAAHCE B2 A

£ A BT 5 e 9ol 2ol 1
87 424 4 ek
ool BASE Q18] BAYTAA 27 9

2E 7|5F &2 g 2o] F/FE 0|71 Ao
A GisiA A7t &= ok AR o]
g Bl nE 939 HIH-e dojF EAT
3 gEdth= Algto]l JtkShim et al,
2021). 53] w2 AAQ] TS 133t &
Ask7)o] 1 2ot ofd Aoz IAE §-
ALE], FAIE SE9 ZHAE E 1A HEE
T A7l gk Abeke 3 uEskA RS

< Al Ak

tEo] 7]& thid AR mFolA opai o
2o g S EOE ASH FAE A
F ZPEQ 24 YEYIME Fro Ay}

2wz, w&el 7T 9A A4

VI ES oA TS we] dubdnh d24(2017)
of MEH 7T Au|tod E5lE o]
0% B wjziA ol vis) wEA Mutds S
I ATk o= SNS o] §-Eo] AlA 291 -
Uzt Al 72 &X7F AlESHAl thFolok
& U EAYE AANRITHCIDYE, 2021).
oo B Ao Adu|tio] YolAe 7}
Ao BEAH0 R 43 7] IFE 59 A
SHEE FR A9zt S U EYA vellA 24
sh= Zro] BA tigk HEe FUIE e
Zo] Fe& Aoz Al stol| o]t Fo]
AE 2823} sto] F7HE 283 T |
J(graph embedding) 718t 7H3472~ &2 WY&
AlRbetet, 2= ud HHEC|S = )
oJE1E AFEIZ} E&HOZ oafsty] 3l
Bl 3K(vectorize) 3+ WHECEA, B =FoAE=
Graph2veco| 2= WHES &3t & Aol
Ae Z2U190 538 72 HolE <l
COAIDE 7F3ste] Tefzs) 3 & s gl 7}
Aol 3 FoE BEg2 dHY YEYA
£ WEglsto] o5 7P B0 FUtE &

d

o o

=
&3t} sty B Aol A A QFSk= Graph2vec
74k 7P BA] R ES BE f¥e] T
22 A0 A82 4 e WHolAINE B oA
T AFEAN e R e I=Z 9 7
29 A% 2290l ti't exde 2H e
At hFES 53 SNSAA w2A Faky
© 540l 7] wFol AEE o] Y ES A
o]-§ oFE FUIE 1HstE B AT AR
o] 53] ] ou7} Y= Aol 2 Ao
A AT

oF ¥ wEe thgw o] PAHL 24 ¥
@ AToIAE Tbkrl Aol % fe 2w
92 Pzl i@ 71E AFEol s A
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2. HEgy

2.1. 7P rA

Syl A 72l thEk BAlS 2016
vl oA Aol A EAVF © °Fake News 9
‘Fake’E 7P etal HASHA Fopx|7] A%
Aok PRl AzAZA 5 A Aoty
2| @& w2l Uik A ol= theksiy
At Aol AR Lttt BeetA] ke
V220 NEE A A8A A A7AE
o] Z}z} thekdt BAolA BolE WElar Yot
7 deE] B8Ee Aol wmEY, rrae
“RAAAA o]o]g FHOE Aol opd Y&
I ARE JAE HE9 PO fhE & &
OF F2F AX ARE FoJAHEAE, A
A&, 2019; 384, A, 2017). ol 5F
g TR AejellAe &m0 Al
AgEes E4S Ax= Itk dE &
o] (2017)= 7HHF2oll sl A olE gl
“d volE T3l rEEe E1EHA e
SHAS w2 T SRR Adoelgt T4
=3

oJHY AMultlel: A2 spirad Fa

e A
J
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o AR 2e) BA e A

A
2 o|5<& 7] fsl A4

HgE =E 33 A3l BAE ARES 1Y
o By AR FFH7F E918 L8r|H o] Aol A
g o, gt diFEol o8 o FA dak2
o Atk #AHSY Vosoughi et al.(2018) oA +=

oF 300%FH o] F 450%H3] o] ESIS 129 6

[¢] [¢)
79 HlolHE B AR 3t ool s
ASEAS Y e, 2 A% I ras AR
21T ZESIEE HEo| 70%7tF whom
A 5 AR F2rg Ao 20u) 713 Wt
Oe 235 31 + dAeh =3 242 v
o2 ol WaEVIH o2 ArAGo] 7153

F Atk xFH]H(2020a; 2020b) AN A= ZFe] A
2 HESZ ARlzyoAe ANES 4%
A} Z7HH 02 FRE0] AAYAE o] M=
o2 WA FRIEIH I, 53] Adn|tiol=
AR AT A B g A HF 71A
7} BEs7] W&ol 7HR2s] Futke}h gkl
TEHOFE FHokd bl S-S AHFTh

o]& 7128 2020 d ZEU97} AAAH o=
e ARG o] Foll= ThFst Z2H9 A
7P 2Eo] AAA A FEEI ok
O <& 1> HAg AR Qs H=7H8e
2 RS gFH Z2U9 7R AHRE
< &8sk ok

<E >ol|A I F= glo] AYAS], MA,
S, opAoF Z+ yetell A fraE Z2uh9 #
7ME 1 FR7E et -Evetel A
= HT Z29 WAl A E HE] 7H
F2o7b st e, F7tlA SRR A
TOE Q| 4l&stA FFol o] FolHok st
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Jefz AdP e 38 Z2LH9 JibrA BHX| ¢ - ASIA Eof HIEQIFS| 0|8 oiRof| ME EX| 45 dHlw
(E 1) X082 MojE| R2LH9 B3 J=A0| CHEAR|(EA: 0|2, 2020a; 2020b)
G:e o8 AHAR wo|P2E FY 5 A
27t 20

AAZ 3 7 nhs, B8-S AASAL 2o w2

o] G712 volg g Y 5 AUk

Bxsol% vole~E 2¥AZ & Ut

F3oler M7 AR SHFF Aol N zol Aol

FAAY FRYPAE g A=Y 5 Aok
doFst o5zl A5

Fdol Ge npaas oY 4 AE &3 ok

shAlokolgt 321 7o

"% 4 71Aee] #& ve ot
A A8 o) BB Thrr s Wl & 4 3o,

FFA ) eV DS A ek

&4 mgoje 2o el AlEE AR E 25 AAE dolEjHo] 2] AF HlolH
WF S 700 A e AR A H 55 o= Th2A dlolg 2t #A A = ¢ A
< 8 wAE FRtelth 2e7]e] &4 Htd] g 7Hsd 725 Ao, NoSQL 741%9] o]
© 2RIl A 3 7] FHol AAY MUA Huo]~2 FHHATE T dolH«= v
Aol 71Hke]] mTjo] &-g-o] o]Foiz|7] uj tolE 2 EEH, g 1483 EﬂOlEi(E—‘I*E o]
ol exeel diulste] Al wtjoiA| gk H2))eb= ThEA vlolE AAE =9 A<
o] g2kE 7kl ARYEE #HHAHA EAE 3 I Fe 2 AAste] HolE 1t HAE T
=, o]F HHH1 AFYUE A= 248rY 5% & Atk oA skt Ak dnky
o9] X1 w2 g1 o] Sk} Al o] obA Q1 FHolA Adnto]o HFo] Foldel m
AT ARFRol tist A AA| o 22 & 2} 24 HolHER 43 Z7HAE Hola 3l
2, 2= 7HA] TEC] RAEA Yt 23]y omn titks T vlolE FejE FAYSta Q)
Bz2S do 4 gk ot S7Fsta e a2z dolEulFel wet

ol #4357 Yg W = Aol of

22. 2= QlHE g o] A E AAANA =oAL e

B ot
@) Z(graph) TlOlEl= =Z(node)ot A o oluSol gt obe) <12 2=l EAFE|o]

(cdge) 2 ©]F013 Hlo|E1Z ojr ik, o], o
AP 54 e 2] 45 A8 JFL ou@
o e welEE Rad 54 xxd] B

]
A= kel 2ol Tazs] o] Q)& Ak Hlo]
EAS A HlolEAl o2 215 Y (encoding)3}
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Embedded feature

(ag 2) J2= AdE

of AFE7L ols e & UA WEIFslE VES
oJulgitt, g Y-S ST (encoder)-H
Tl(decoder) -4 A3 H th53 2t
AA IEE R T o 7ol kEE

|

PHlY FRFoE PP L sjFH o)F vy =
.o ol T A WY AxtY =& AW FE
S B8 71E 2 ZolA A4 Holgle kEE
te] ARE Fgato] 71E 1zt Yy |
ko]l $AIEE nlwale] T =ZE Aduly & =
t}. o] u] olFEA v L GRS ts] U

e F3te = i3 A oA 8= HH9
g-8x] o we} Fe Y (shallow embedding),

23 4174 % (graph neural network) 2.2 1} T
S PP 5 o QY xo thsiAnt

J8a =5 ?ié %3:91 ?L 57} 7t
A1 Je= EA T 2L gkt HRE EUE
JIGE 3 Fohs HollA Aoz} Ak
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1t} Wang et al.(2018)& A2+ EAl 3} Ao
257 o]-8-3k HE] = (multi-modal) 573

X EXA]
= 0
gate] TP 2E BASAT.

2]
= %

2.3.2. WEt 7| IR A BN

et 719k &2 7S A8 HEL A YellA
o] Wty BEUE 7P E "AISHE ol
o}, ojw, Wehe ARE-AL S(post), 1] AL U ES]
AE Yusiy A A< o= vt 2ok A
gAe] EQE 24 YED Yoy F3=
AREAF A A o] EAS or]ditt dlE A A
o, FE F 55 Ktk 2 54L& &4 vy
of Yol &1 Zoll AREAPL AP Ao Z 3T
A4 2 e ondt vES A &
2 o] YollAe] Fnr), B, Teja A=

/lé]o_/]:

e 348 YENT Jas ou)sitt. 74
ATE Shu et al.(2019)2 &2 w|t]o] U)o Hx
AL #AE AP, 2, ZAE HFE

A4, 7k BT 7k BAE YuPshs

29l ‘“TriFN’& A e+alsith.

Aeh= W oIt} ¢ S°] Ren and Zhang(2020)
= HE 1823} st 7
= gA359t o] 5 =& F(node-level), 2=
710} 4=ZF(schema-level) Vit AlE4 EA4S Wk
Gl o8l H(attention) HIAUEZS 8313
ol ojuf ofdld wAYFZole RAZRE =9
H S d8Ea gzt SEa dE€akol
drpt Aol A=A FFste] 54 Fio J
THOEN G&H R FEstaA Aljkd <4

[n
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News Piece

wars eow-1 1 unreitricted bea
pon tnush revenled through unca
wering large scale crgmnized scie
ntiic frmud two: possiilsies shou
e be cormdered for onign of
P 2- mututal dsiRion & Lk
oratcey creation. in our sarlier e
part ttled uriusl featues of a «
i £0v-1 gaNEe SUGINNING 550
hiteated labaratary mod et
rithar than ratural evelution
nd delinestion o iz prabable sy
nthetic route we dupraved powsi
ity of sars cows2 ansing natura
Ty through

news fitle

Mews Title Extraction

Concatenate .

Social Emgagement Embedding

News Embedding
. Fake/ Genuine

News Title Embedding

(a8 3) Hgh 2™Ee| £

t]&©]th(Bahdanuau et al., 2014). Ren et al.(2020)
< 72 A T SR TR 54
SHAl AERA AL YERU = AIREE A0l tiEl
wotH, 54 Alzte] Avd 54 7ol o
g Z%0] otk Mg dAFeRE AHs)
At} Han et al.(2020)2 A1ZHY EA40 & &
=3k dloJElAle tis SER 1A HolHE
o|F 1z} g F AA VAT Tles A&
sfFem 4% Axs AUt

Q0212 7P aE "AShHE H 1o o
EAo) oEdh= He EAHOE At A
|7 F oA, AR Rl 229 4, 2
T T 5 AR Afr 54S EUE WY
o]t} Shim et al.(2021) H|AE HH o} 7}
A2t FEERE FAE FIE SR
7hEete] £33 E4E &83 Mg B

A&t

73
A

o
=z
e
P
2 ot

3. Mgt 24

B QT4 Aels BEe o) <19 3>
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o AAE B} o] ZA = A B A
2 H2E 9 Y= Qg 19T v
2 9 o= 0] 3711 wlo) AA JEH. 7
Aol thgt Abx e e ole)sh 2y,

oo N

3.1. d2i= MM 3l XHE

pr
M

2 A= WA A A o JgZE T
ZsluAl A8 U ES T AH| 22 EYE YA
Frzeoll sl A w-o ARgR}e] AlAl 18]al )
F AANE AZFE T3l FAg AR S
2 ST o] of SiE AAE YE o
B2 53 IAE AL AAZ 131 sy
o] I EE P3P on, B A AE o=
A8 A el Y E I8t Byt

32. glHlEd

B A A s AB t e} Al
A o] WESAES QWY &) A Ak
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2 dAFolMe 2 B 7] A AAT w2
9] A &L DistilRoberta(Liu et al., 2019)E &
st gl 3T} DistilRoberta(A  distilled
version of BERT)2 | ~E u|d 7|*HQl BERT
of A&st 71 T skl A4 FF(knowledge
distillation) 7]¥ S &85} 3}2}u]E(parameter)
ol 5 o= 9 24 HASE npgtow st
3t Zdo|th(Hinton et al., 2015). ©] o] X4 &

F 71Wolgt vl 2 5% teacher networke)
A 2l& AAZ AMEstaAl s 22 HES A
9} ’bl'iﬁ Fohy AAAGE sl= HHE on|

7 7S &8t & 718 B
2E Roberta(Llu et al, 20195 &&3}5=H
Robertas= BERT ™ #B] tho]ute] mh2~)(dynamic
masking), L&t A E(gradient) TH I 22 7|&
S5 o83l Ae s Btk

322, J= QAWE!

6}7] —./]6]] Graph2vec s 83T
Graph2vec> L ZE Azt F3tel] g s}
7] S8 akd W Eo]th(Narayanan et al.,
2017; ©|%=7 5, 2019). Graph2vec Doc2vec?]
Mae 2gsle] 1 =5 Ju|d sl Doc2vee
& wAE HEEEr] % daggeEA F
2 FA 283 B4 dolE d&staA A

S Tol & Shgete] 2 HES E
=2 l—grxo 5—/“] e ‘Ero%%o] 01‘5 A &
o EoltHel&F
s, 2020) ole} FASHAl Graph2vec~ ZyzZyel 1
Y zo] ZHzte] wEER AZAF] FAYH AE
“12| Z(subgraph) S Sttt ol AH =

a9 A=

=t} o] o A
B Jgaze} 3 g LHTOH/H ol Tz
o HAHA W ke dF=E o] Foizl JF/HJ
£ Yu|3ith B =wolAe] AE JgE 75
= i 47 =578 4% lﬂi
£ it JF o= 1hste g F A,
ZE ARE3t]  Doc2vecd A E|FO R
kG AIZIT H] BWH, QQ %% Doc2vec 2E 01]‘1

BHE 2H0Z 4L Poste] AsolA

= 2221 SVM(support vector machine)®l|
il Ad
darglFeltt

&3 2d2X, SVM d2tiE &
(kernel)s APo= A =+
(Joachims, 1998).

3.3.2. Passive Aggressive Classifier

Crammer et al.(2006) | 2J3] At HHES
2A O oS ZAE dAst] Hal 2R
tlolHE WMEA HJulolE T+ WHA 22
Q1 #1J(online learning) YL ol 7Rkt H)|

olE] &5 Al WA= 73 &4l thal HF
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o) v}Re AN tme]Zoln,

3.3.3. Perceptron

Rosenblatt(1958)°ll &Jsf| #l|<te ¥ E 0 24
A HE s A3 Al wae] 2Hs W
< Este daelFoltt. ol "o dge
25E shel 23 HRHE F4o= 95

& Fa@

3.3.4. AdaBoost Classifier

H

Ritsch et al.(2001)°ll ¢]&f ASHe WHEO
Al EﬂOlEi% 27710 AgA7IH B sk= &
FE ol 7HeAE 7ol $45 & 6’717} g}

/\ T W
-G‘% ATETFE AHL Al ST 5 A=
= AAE daglEFolth
3.3.5. K-Neighbor Classifier
Holel & natle] F1kol WO sldsiste]
AR 548 71 dlelgE712le A=t 7h
Frke Hge Eﬂ%i A& o BF7) %

=% HolHE718]Y S8 F&
3= ?—iifﬂé | THGoldberger et al., 2004).

3.3.6. Random Forest Classifier

%]741“«‘511 ?%o}% :
T Al Tae] fAEA UHE THEL,
I el 5 B B AS5AE A
HFTH R ANS FHshs dare]Folti(Pal,
2005).
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Abstract

A study on the detection of fake news - The
Comparison of detection performance according
to the use of social engagement networks

litae Jeong* - Hyunchul Ahn**

With the development of Internet and mobile technology and the spread of social media, a large
amount of information is being generated and distributed online. Some of them are useful information for
the public, but others are misleading information. The misleading information, so-called ‘fake news’, has
been causing great harm to our society in recent years. Since the global spread of COVID-19 in 2020,
much of fake news has been distributed online. Unlike other fake news, fake news related to COVID-19
can threaten people's health and even their lives. Therefore, intelligent technology that automatically detects
and prevents fake news related to COVID-19 is a meaningful research topic to improve social health. Fake
news related to COVID-19 has spread rapidly through social media, however, there have been few studies
in Korea that proposed intelligent fake news detection using the information about how the fake news
spreads through social media. Under this background, we propose a novel model that uses Graph2vec, one
of the graph embedding methods, to effectively detect fake news related to COVID-19. The mainstream
approaches of fake news detection have focused on news content, i.e., characteristics of the text, but the
proposed model in this study can exploit information transmission relationships in social engagement
networks when detecting fake news related to COVID-19. Experiments using a real-world data set have

shown that our proposed model outperforms traditional models from the perspectives of prediction accuracy.

Key Words : Fake news detection, Graph embedding, Social engagement network, Graph2vec, COVID-19
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