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ABSTRACT

In the current COVID-19 pandemic, fake news and misinformation related to COVID-19 have been causing serious confusion in our
society. To accurately detect such fake news, social context-based methods have been widely studied in the literature. They detect fake
news based on the social context that indicates how a news article is propagated over social media (e.g., Twitter). Most existing COVID-19
related datasets gathered for fake news detection, however, contain only the news content information, but not its social context
information. In this case, the social context-based detection methods cannot be applied, which could be a big obstacle in the fake news
detection research. To address this issue, in this work, we collect from Twitter the social context information based on CoAID, which
is a COVID-19 news content dataset built for fake news detection, thereby building CoAID" that includes both the news content information
and its social context information. The CoAID" dataset can be utilized in a variety of methods for social context-based fake news detection,
thus would help revitalize the fake news detection research area. Finally, through a comprehensive analysis of the CoAID" dataset in
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various perspectives, we present some interesting features capable of differentiating real and fake news.
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5h= & FE 74t ©X|(content based detection)2},
A7t Adu|tojoA AHEAES] B, AMEARE WA 5t
22 JEE 7RtoR o= A4 AHAE 7HE ©X|(social
context based detection)Z F-EHT} W FE 7|5k &
A9 A%, AT 7HRAEC] ARARAE BHete] ml &
ARt FEE AE ] T, e AR EE TR AE
AestA gAlsk= Zo] off= TAE 7HRITH2 4L
olggt HAE S5 Holl, &4 AYAE 7|6t gHA=
Adu|to] o] AREA FEY ARGART BA AE, w47t
AHEAREONA olEA HAUZH=E Ao tigk o AR 5, &
& 2ol o3 toktt AEE I 8ot IR AE
gA%tH2,3,5]. §5], A8H|H o] JRE F FA7F AR
SolA oAZA HAYZ =R et T AR = TPRA
Ao olA 7FF Bl FE F shE w2 A 7|H
S°A4 g8 ARETH3,6]. o= 7P RALt ARFATE &
njtjojolA mgEE P 24Fog AR tEn —
WA o8 ZmmAlet Hlwste] 7R AL] ogol ¥ d
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T4, 2 FEEHL e diFEe] COVID-19 #d 7h
Ars GAE Y3 blolHE([7-1012 729 U& JEE
AFERE FEE], F& v FHEe; 22 A4uto] FH
= AY 23] et TAIE 7HITE wEkA A4 A"A
E 7|8t &4 7IHEZ A85] ofgh olE E°1 CoAID
(COvid-19 heAlthcare mlsinformation Dataset)[7]= 2020
| "AHYol =3 tigtuofA 54 HolE &, 3,921719
7IAF=°l ti3l ‘PolitiFact.com’, ‘FactCheck.org 3 72
At HE H3 wAHE B JAYgFEE wEto,
3,05579] R0} 86679 THRAR TR, 7
AEE 8T ES(tween)dt 1 ESO] et B3 (reply) 2t
48 A JRE mIeith JEv 74 ES E JEGE
sto], s ESlo] ofgA ohE AREAREC] HEH
(retween)=0] Tg == Ao et HEE= glong 44 A
HAE 79 &7 71HE 48 5 §ith
2 =12 0|83 5712%H, CoAID HlolE o] Z3H
AE0] AuHo|(Twitter)ol Al oAEA Thg5=A]o] that
HHE F712 $3TOZH, CoAID dHlole 9] g Al
CoAID" HloJE & F575l0] o|& % HolEHE AlF3tr}2).
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1) https://www.yna.co.kr/view/AKR20200813129800009
2) https://github.com/sosilver2080/CoAID-plus
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UPEEOR, CoAID® HelElS Tt Bol 2415t
of Wikract Frad 4 HE U 1T EYE

< TRt
B =29 #AL uad Zh 2304 ¥ A, 3%
oNAE 2 =FollA 3 CoAID' HolH Y| 15, +X, &
Aol thet W82 AHAIs] Attt 48014 CoAID'E t
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Y& AR 718t 71Y (content based methods). 722
Y-8ollA Hette oy EAE &85t 7IRRAE EA
sk= "ot [15]014E & W&o Yetides +&
(syntactic)?} &JHu]E3(semantic) EAZ 083511, [16,17]12
oj¥](lexical)e] WIEE EX O & o|&3tr}. EZH [18]04=
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AAu|Hojol A AREA AH, AFEAF 7 BA FH, ‘Fol8
(like) Ut ES(retweet) I} 22 AHAEY P& FEES
&8st 7 RAE "ASHE Holth [11-13]004+= &
Au|tjo] 49 AFEA 4 E AREAL 7 BA HHE o]8s
Rom, [2-4,14]= w29 15 FAEE &8st 7HHRA
£ HASY. ojXY &4 AYAE 7R 7|2 A4v|Hof
o] mupo] of L Tt JHE 8T 4= Q7] ol X
=+ THRA "R EololA BE EdsA AtEa Sl



CoAID™: &4

News Social Media
= Ne=
NEWS \_: Rl
o= T
Sl e
(a) post (b) retweet 2
Ny N -
i =
Ry

Fig. 1. The Propagation Process

2.2 CoAID G{O]E]

CoAID Hlo]E|[7]= COVID-19 #& 7PnA &4 A3
£ =71 918 20209 HAHIY ol 9 tigto| A 53t dlo]
B2, 20199 12¥5H 20204 7¥€71A] 87147t & 9719
Al gast njgjojo] BxH COVID-19 8 HFAES &
7 giAatoz stk Az o g CoAlD HolEE o2yt
A5H 3,921 F2EF olF ELH Aol AAE E
150,002402 FA=H, AME 749 FHe} g E
ofo|t] HHZ FA=| o] Qt}. CoAID Hlo]gof thgt 2t
A2 ofef FANA FRIT 4= U,

S
_%J\

2.3 M Ig J2Z(Casacde)

8 153 1 E(Cascade)tt FEI}F AMEASS B9 o
FEE IFE vehs Tz, AGu|tojoA ofH FA
7t AR B9l o9A TEEEAE BT AE =9,
ultjojo] w24 N7t 3705 o o1& ARAL )1-8ste] &4
ajtjolof] ARfsHH AAdu|t]o] AAE(tweet) T10] AF/JEct
(Fig 1(a). o]F a@utjo]o] t& AMEAF S0] siF AXl=E
Ti& SHretweet) 22X Ry, Ro7F A= w271 &4
utolE B9 F5=tkFig 1(b). T 7 N9 o5 3
< AR 1= 3= Ny, Ty, To, Ry, Ry, RpE REHATH

Algorithm 1. Crawling process for news cascade data

Require: News article dataset D = {ni, n, ..., ni}, G €R"
1: Initialize G — &

2: for each news article n; € D do

3 T — get_tweets(n;)

4 for each tweet t € Ti do

5 RT < get_retweets_with_comment(t)

G Glil.appendRT)

7. end for

8: end for

9: Return G

3) https://github.com/cuilimeng/CoAID
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3. CoAID" H|O|E

£ =FoAE 7|E CoAlD Hlolg9] A F5317] ¢
3 &3t CoAID™ Hlo|HE 473ttt 712 CoAID HlolH
olA= COVID-19 #& 4 AHC} o]F EQH Aol A
AE EQ JEE A= 0] it} &, A7 AA o A
25 5ol IFEA=A & £ 7] "iwe] 71& &4 HEA
E 75k9] 7HRA 'HA] 7S o8 & glk ol=El 7]
£ CoAID HlolH9] 3HAE 55| ¢sf, £ ==ollA=
EQH A w29 ngF ZEE VM2 £45t] ug JEE
3ol CoAID Hlo|HE A7lgttt. ofd Hole= 3744
BI04 o]& 7Hsottt.

3.1 Hole =

CoAIDOIA AFH F 3,921/ FA5 7|80 = o]
27t EQIE A g8 552 IR -8 28 96,
EYE oA AZEl= Twitter APIE 0]-&3}0] Algorithm 19
Hgo=z £35H3rh T3 EQEOA HESRS o] wat
Retweet without comment®} Retweet with comment=®
FEHT WA Retweet without comment?] 39, 9&
AXNES IHE AAsHs B2 O0R ojd AMSAIZREH
A=A & 5 ok wEbA w29 ARt g 55
2 @it} ¥bdHo] Retweet with comment?] 39, Y& A
AlEel AHEAY 9L REY AlAsHs HAl0E ofH A}
SAREH FRE dot oFH AR BESHA & 4 Utk
watA 28= Retweet with commentS I3 JEZ 4=
sttt olF B9l T w4 7IAE ESIE AolA wt
He A A9 1 HlolHE £A5eA, &4 HHAE 7]
gto] 7 'R 7ol 483 4= QA =itk ERL £
= o AR Bt oy}, (tweet id, user id, tweet text,
create time, like/reply/retweet count)yS ESl FJEZ
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Fig. 2. The Propagation Process

Table 1. Dataset Statistics

CoAID* Dataset

# of true news 3,055 # of tweets 150,002
# of fake news 866 # of retweets 43,310
# of users 129,057 # of cascades 2,763

BE & 3,921709] w22k o]& AAT 193,312719] ESLL
2 49 o]  wae AL 3055709 THRA
866702 FEEH, ES2 150,002709] 27] ESIT o]
Tfe 43,310719] BlESQo® A" A4t A &
29| mhgo] Folgt AHgAH= F 129,057 ©HolH, olE &
s, & ¥ ZeZ= 2,763707F A=A

A3t CoAID” H|olElE thefst oA A2,
‘l“—:q MEM oud e A FAsHT WA 24
SA0R2E ol AolA AHET FE o 1311&94 Tz
: *11}34 EAES FE310], CoAID' HlolH9] FH mF
L oA 2, AVH SHoR FAsIH. ol E
E] Aol AMHA 2 A0l B9, wFEA] ook B
Sto] &0l A Xﬂﬂok?&l‘% 5, sgo] ZAE 1,096719]
A2R 242 APskan

M
A

x|
S

4.1

HI
Am

1) 322 EA(Structural feature)

o 3= ke 7 J49 24
oz wFA9 AdrEQl o feE IR0 £ o A2
E3o2 o] 971x|of tisfA BTt

* (S1) Tree depth: T 19| |t Zlo]& <ju|s}
o, Antjojo A AREA] S8 ARV} duht He
i Hevke o 5 ok

+ (S2) Number of nodes: 727} 2= AFRRL9] £

28 H113 HM45(2022. 4)

ojujet, dupt B2 AREANA FEAETE &
‘{l\_ Mq—

- (S3) Max breadth: T T8129o] A7 ¥ 2 ES
5 s, RARRE YT A “—XHOP“ E
R =5 B3l B AelA drit gol wFE A=

& 4= Atk

- (S4) Structural virality: I+ 181X A4 RE &
t 9] Bt AE gulsiH, o9 FEiE & 5= A

- (S5) Maximum outdegree: 9] T Ao A 7]'
7 Wol| ESI/HESE & uistH, dgolA 7Y
FFY U= AXES & 5 AUtk

- (S6) Number of tweets: FA5 AL EQE Ao A
Aot 271 EQL & ugith

- (S7) Depth of node with maximum outdegree: ¥
A2 HE maximum outdegree”7tA|9] Zol& <Ju|s}
o, 9 Qe o9 AgE & F UTh

- (S8) Number of tweets with retweets: ZIES & %
7] ESQ9] =& 9u|gith

- (S9) Fraction of tweets with retweets: I EH H %
7] EQ9] Hl&S 9u|stH, 27] ESlo] duh} ZES]
ol g7 & 4 AUk

il

2) A7 EA(Temporal feature)

o 2z L& 7 449 A7 e £46)
o2, mF BP9 kel FuE 1T & Uk Azt
o2& ZF ESIY A AE 2 299 A AIztoE EAE
stof ARESFITE AI7HE EA 0 R = o] 971Aof tislA]
EA4sk3i

> ox

Jl‘)' rir

A

- (T1) Average time difference between the adjacent
retweet nodes: QIS HES 7] Bt AIHAE 9
ujsiy, guph @] HEY HeEME 4 4 AUtk

- (T2) Time difference between the first tweet and
the last retweets: T3 ;I AofA A HA x7]
ESlT} vt JER9 AIZMAE 9u|shy, o 1)
oo £9& o4 5 Slth

- (T3) Time difference between the first tweet and
the tweet with maximum outdegree: A WA 7]
ESl¥ maximum outdegree 71X A|ZIAE QJu|sh
o, 9% Qe ==X & Al & 5 Slth

- (T4) Time difference between the first and last
tweet posting news: w25 AR A WA 27
ES upAd 27] ESI ARMARE ou|stH, Aokt
Q& HA A7 AAEHETE & & A

- (T5) Time difference between the tweet posting

news and last retweet node in deepest path: 7P &
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Table 2. The Extracted Structural and Temporal Features of News Articles in CoAID"

Features Fake True Features Fake True

Mean Median Mean Median Mean Median Mean Median
S1 2.59 2 2.47 2 Tl 25,427 None 63,877 None
S2 164.53 63 159.23 53 T2 3,274,014 | 888,347 3,271,199 | 1,026,472
S3 127.77 58 126.21 45 T3 450,698 102,811 907,908 133,686
S4 2.25 2.18 2.20 2.12 T4 2,714,204 | 1,728,996 2,729,019 2,050,785
S5 18.33 3 19.44 2 T5 534,308 23,223 825,426 22,469
S6 118.94 48 117.57 43 T6 36,442 None 51,541 None
S7 1.04 1 1.04 1 T7 88,948 38,605 106,606 43,454
S8 10.28 3 8.35 2 T8 258,692 31,962 560,844 66,466
S9 0.17 0.10 0.10 0.06 T9 187,146 9.334 119,822 9,550

2] o5 A2oj49] 7] ESIn} viRut 2l ESY] A)ZERk
£ 9uisiH, 7P Ee] ogE A2 £ € 5 Ut
- (T6) Average time difference between the adjacent
retweet nodes in the deepest path: 7} B2 uF
H ARA AT HEA 119 AZEAE QulshH, I
it B1EshA ZlES HAEXE & 5 Ak
- (T7) Average time between tweets posing news:
z7] ESL Alol9] B4t AZHAE Qulste, 7] ESL
Atol9] A|7F HEE & S o
- (T8) Time difference between the first tweet post
time and first retweet time: 3 WA 27] ESI¥} A
HA ZESS AE uletH, FA7F A5 AAE
T, guht #eE] 2ES HETRE € F Uth
- (T9) Average time difference between the tweet
post time and first retweet time: Z} 7] ESI¥} A
A SESIZEY] Bt AR Qulsh, RAVE A
AAE & 2 EQ F771R] duint dejsx] & 4 9t

4.2 TMFALL JTHiEALl I £3 Hlw

COVID-19 ¥ AR Ae} 7hrA7F A4dn|T o] 4o
1\1 ﬁ]—:!-gh I‘]HI‘E_JI% q.zx—] /\]7]—2-1 E_Zl .E‘__A o].ouh:]- o]
et B4& 53 CoAID' 7} w3t BFE 2= ERlsta
2} gtk B4 ERoRE 4. 1@01]4 Nl
1M EAS AHESHeloH, & 18719 £4
Z Table 22 Bt}

3t dlolEl] 24 EAol| sl Bdih(Mean)Tt
FatMedian) 0 &2 EA A5 Yepdth B4 Aajofa &
4 %ol BHgtolAe S5 ALt e EXNA 7
29 gro] 331, YoM BE EHOA 7HHFAS
o] AAY i AL & & Atk &, /MRAVE H de,
o] @o] TREAUSE & S+ Ut olFe +2F £ 24
< Boll, Avrdoz FxA EXAA JRAE o Ee,
o] Wol mgEE AFS FRIsHArh. Ed] S19 AL

2%

o 4

g =
- T
4% Az}

S
B

-

t-testE oM SAHLE FoAu|Rt A7t AE HSO
k.

St ElolE o] AlZHA £l Hisf gk (Mean)®t &
Yt (Median) 22 24 23S Yepdny. 24 2ol &
& o], BAEoIAE T2, T9F AT ZE EAlA 7}
A0l ghol A4, FYHNME T5E AlQfet ZE 54
A 7L grol At Ag & & T &, TR
o we, o RS SREdeS & o Ao olE® ARt

4 54 248 59, xmza SAoA ANt o= ArEA
b e e, o gL 7F0E g 3PS st

olgt 4 75401]’\1 *]Z_Z% E491 T13} T6Y] 4%kl
nonel & Yehte & & 4 Atk T13d To 2E
Slo] AR o] F, Adujtjo] AJoflA duht wi2A] v
SAE Uetdis §40lth &, w4 7ARSH F @4 o]
ge] vl A= o + 540, ol A2
= = dgEe A Auieith. 24 daelM & 4 9l
%01, 50% o132 & ZIAE T @A o9 o] X9
A FekemE T1 T69| 54 HA Fett o
2t = 54014 SUE°] nonelE HEREAL QU

COVID-19 & A#=A0l 7o) mh mjele 7
23, AR SWos BARoRN, JHwATt H dd,
g2 s AS gRlskth. B3 ol2fet ddte ot
ARl ARF20f 7R 0] v wj§lo] COVID-19 ¥
FAAE FUHA Heltk= AS gRlstqith

=

Zrol =4
—

43 7|19EE I89| Ifg £ H|w

COVID-199] ®iet Ale=9] o] worzldl wet, 53]
THETF =2 7|¥EQ vaccined face mask®Z F2AF 11
2} 5to] F 159 o "ES 24, AR EHo=w
BAstgeh B4 o2 418004 & 124 E4
I A EAE ARESHleH, F 18719 B4 &A%
ZI}E Table 302 HIT}

AR 71QEHE mAE OES) ok 3HE A0iR 7]
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Table 3. The Difference Among the Structural and Temporal Features of News Groups (Vaccine, Face Mask)

Vaccine Face mask Vaccine Face mask
Features Features
Mean Median Mean Median Mean Median Mean Median
S1 2.27 2 2.43 2 T1 None None None None
S2 121.90 44 148.31 68.50 T2 None None None None
S3 98.49 38 119.07 62.50 T3 478,803 151,116 1,161,135 488,712
S4 2.18 2.09 2.21 2.10 T4 3,951,686 | 2,001,884 5,592,663 3,970,103
S5 7.46 2 35.64 2 T5 None None None None
S6 97.44 38 86.70 54 T6 None None None None
S7 1 1 1.02 1 T7 92,246 32,016 126,239 47,389
S8 5.88 2 7.14 3 T8 448,289 61,047 812,032 395,289
S9 0.11 0.06 0.16 0.08 T9 289,059 4,234 194,553 20,781
Table 4. Keyword Group COVID-19 ¥l 79=8 188 Hli BAgomy,
Keyword Related word face mask TI0] B He, © B2 AFRENA 3RE= A
Vaccine, vaccination, vaccinating, nvaccinated, < 15k, mhgo] o Q35 FAEE AL RISt
first dose, second dose, single-dose, dose, ot olE3st 24 Ayt= gloly = Al7|et FA T A& A
Pfizer, AstraZeneca, Oxford-AstraZenera, oz AAEL) glolg 47 A]7]7} COVID-19 A% 27]0]
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