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https://trlab.ir/res.php?resource_id=7

S Ll eansS e )8 (gais WS g Bus b egras ool adsi gl (b i peoliie alge aSiils 5l oolanl

o9 soadlie o iy ceac aSUG 5l poliie Wge 4SS
S5l U 5l leMbl B el p3Y sl N*NT arig0 o sile
ol 3855 gl e Lo N*N olel & cun lo & SN gum
2 B S5 (D) s ks onsl jo el 00l gy o] 4w Boa
5o oy il jho b sle plo g XS o0 )8 ol )5 )
o RS b s b slaal s j0 o 559N (S) ez 0w
el 4 s laals o o e (M) © s snsl jo sl o

Ngd o0 gD

b oo Wge a0 ol LSS L Fee e Lol aw o
A 0o pled adlge b g Como sl ges el ool ioles]
WSS 9 (000 (oo wsokB ol sl (b b olicte g
s g (oxex ol pgs sl 5 (6 5ka8 ol Jsl o sl oud o)
oaiasylis o loged 88l jeme o oo lid |y oo 0wyl pow
SSE 4 (53908 970 g (o b peoliite Wge aSB |2l a5 Slas
odundpled b3 g oo sdio Ll i a4 Sl 3l logad o 0

¥* batch-size
** Diagonal

M Sum

A Multiply

b el )by (sl e 0y B 95 (o0 518 (o 3550 s0leiniy
Dgds ol coolazwl 5,50 001 degasmo 4 ax g5

by oo Wgo Al w50 s sl F,0,)

Voo aSl (63959 el dwle Cond g0 ol idu (]
rolie Wae aSl (higel OLL bypd i 5 oyl ol
2 sord el Wge Al ppe sla el b ple ol (b

I PR uaM A Jﬁ“\?

b b peolkia Ao 4K oo S yiolyly 31 (s3I . FJgax

by slado
e o3l 5
Y (ounSalg) 2ld slaay slass VLYY SF YA

Y (oarmo pled) ks slaay slows YOF YA SE Y

\Al

Wes o ol olows (A
A ey sLad ol Voo
AAFUIWS ol ¥

b o oo W go Sl (68959 (i o Ao %

V¢ Kernel-size

** layer-filters(generator)

" layer-filters(discriminator)
Y strides

" latent-size



AR ‘5” \Y# W_\f’ M UL.M.:L: 9 )LQ,J A 9 v Lgl.ho)l.o.m (R s JL.: ‘U‘ﬁ‘ C)LEL.:)‘ 9 SleMs| 6)5L~9 aolilad 9o 9 é.».x.o..u‘ AS)LC

0l g come $bayloges pgd law g ka8 ol gl

oaiddj3le ) 9 o sl loges Jol Hlaw Y JSCo

Ol 1y @ pé ol gl peasaspled ol g Como 5la 0503 pouw faw (goxr ol (gl oaiws Lo

aS aes oo Hlid bl YL o IS b)) sl lre 4 o

Q4 b b polin Wae aSil Lawgi ouls 0yl eoiac slaosls
yomee VWSS jo slans Sob 1) o8ly slaosls slo Sg 29>
(Slerld wds o)l Gl las (sogee jaome g LoplS slass a3l
IS j0 a5 jehailes ans o lis |y o5 2 oo g G- Lse
pE Ve e oal a8 F el o Blus,d b« conl Sgpuine VY
L » e Sla Sy oS 5 59y » b Ghigel sl
ool 03,5 098 (6 e bt 4,k 5 )8

SRS 0

A y0 50w gals 1 0es b lade ols wad saasjles
oby ol Ble camoples obcud Lol eanSadys
Ao jmals i ] saes pled Cors il Wb g 34 saias jled
ey s Bl pl el oals aloylis VY S jo a5 jshailes
odSadgl opd g e oyl 9 j0 g sl oolo F) (g ks oyl yo
Slp 8 (604, il j0 e o8 | i pled aluslel
65,5 a5 5o Sltalofl ashl 5 o eoliie g 458 el

S 00

ol Wao aSod Jijsel oLl byd (e ¥
b

P sl bl (o moleis Wge aSes (sjgel by by
CatS yologlid gl elite e a4y il 0ulds st 1SS
Sy sloosls b ol o aools (l ol adgi cqian slaosls
N PR VRGO PR WS NEAN S P RYVRNG. PR T, Ly

" Support Vector Machine (SVM)
g



S Ll eansS e )8 (gais WS g Bus b egras ool adsi gl (b i peoliie alge aSiils 5l oolanl

el 00l o) VF S o g8 Ve e v e ol b g S loges
ol Wao aSl |yl 618 slass sass Lis b logad 83l jeme
oo oai3lid Jlaged o ;0 SSE 4 gogee j5e 5 b D
T-SNE sy hals’ 1l SaS b iz ol adlio 5o 015
95 bz LS eaiS i )5 Gln oy eian slaesls
50 00ls dcgazms 10 39z g0 x> LSl oaisS piiie )5 slaeols
by gady sleools (Ko cpl jo .l ouls pu, VO S
b oz Ll oS i )5 sl (b s policie Wgo oSl
Glrodls pizad g Cwl oads oaly lid Jloged ;0 Ky5e,8 0 ko
o b e LS eanS pue )5 Gl ools acgere Lol
a0 T-SNE |15l o .canl oads sols lis jloges 1o S5auin
W oo sy 18 LS (6708 Aol b candly Fad oo 4y 00ls 9o
el 00 aeive oyl Caodle LVO S o a5 ghailes . [4]
b1y o3ls @se (295 4wl oo byt oliiie Wge Sl

S 3dgT daz sstas Gadss sleesls v g 0 S

b,
Sl
Bow e "=

2000 5000 10000 15000 5000

& A

10000 15000

—l- |

Dl
s
oo m e &

5000 10000 15000 2000 5000 10000 15000

& R

VO

)loyu' f rslf » " cs”?‘)'é" @Lu ) ,alf Slass """ )‘ég.o.i R L)
(“_ula 9 ,alf KKy "c" )byu' f Plf » "eds" @Lu 9 r:lf oy "g"
S

o 2 "G sl i g a5 olaai Mo Hloged g o8 w2 Mo

A oo LS 1y sVmM woy WIS o



g ool a3l

uLMM)lJ 9 )LQ,.) sf/\ 9 \°V L;LQO)LA.:} ‘[Vhb}:?“" JL.: ‘Q‘ﬁ‘ C)LbLJ)‘ 9 ULCMJG‘ 6)5L.3 aolilad 9&

amao VYo

04 s

eaird Plad Cees

oL

RS B

L LT = T R o I = |
[=T =T = R = |

[ = T R L R B =)
(SR ===l ]

0ooa
nooa
nova
noes
nozs
nosa
nooa
nows
noef
0ozy
nose
nooe
novz
noet
ooz
oog

00oa
nooa
novs
noed
nozd
nosg
nooa
nows
noef
0ozy
nose
nooe
nove
noet
ooz
oog
0

Al

'._“.-A-‘-‘Hﬂ

g5

o
)
'+
‘M-
M
= o @ .
(=] — —l
rar

00g6
0ooe
oovs
ooes
oozs
0os9
ooog
0oys
ooey
oocy
o0oge
oooe
ooz
ooel
oozl
oog

0ooa
nooa
nove
noed
nozd
nooa
nooa
novs
noey
nozy
nooe
nooe
nove
nogl
ooz
nog

OL&J 1} Iglf Yooos y0 000l M,J ub) 9 S0 )M’ui o ¥ 4.3".) ‘ (?_" g odaRd ).?LN L)L’) 9 S0 )‘05.03 oy 4.3";) PRI g L)

AR 0

cgan data
real data

°
o

15

10

-10

=15

204

151
101
-101
—-15 4

A0 o0 (LG 1y Ao LSl 0udS picin 1) (gl 0018 dc gozxo 40 95 90 0018 9 (£ huan (g gi 00l T-SNE log0i VO JC&

VO



S Ll eansS e )8 (gais WS g Bus b egras ool adsi gl (b i peoliie alge aSiils 5l oolanl

NOJEYVEC pio b yiolyby 51 goloxi . & Jgu

sl Folyly
B Mo 8 1o Glil 4 g9 00l dlaws
A Holai (59,00l P islapls Jobo
V. SKip-gram o, o;lal

SOy, s 593 B S50 5l uy 1 F.0.Y

ases FUD L e )LaoansS pastie )5 (sl (s lass] oidle
Srs 5D b )kd 5055 COAN L byss goliie wse
L et )il p (e (Shg 9 CU LY 15—kl e
58 9 ooty o pdle du WS 5l g Wileals (5,135 pU CN
el 00 oolwl iolesl cpl sl dlaed (p 5 SO0 S 95

2z Ceomw Gl i g VA 9 VY AP Gl ISKG loged a2 o
ol o 3lsiel ool degazs 3l ooliul b 1, laos yodlS s
e Sla Ty 55,5 5,5 L L oS 5 o) 5
~pysNdl el sgpiie a5 jshailan s po las ]y )5 LG
O)l5 00l asgazme Gla NS ;0 a8 j50 )0 (redle (5 550k slo
59 eomlpln aies o Hlas 095 5l os5 bl il alila se>
SaS b b ol wge oSl 5l 3l sl ol dllis Gl
Sl Wlgi ced Como cConl gt a5 jshailen .l ouls 48 S
Owed &y 1l (lgel sloesls asgaze ;o b5 lr 25>
TS e el 00l colainl 55 6,500 sbojlas 5l ¢ elaie
oo aSl b oadsyjlaie 0ols dcgame 5l oolaiwl b laas WS
SLS ISl e la g 2 5 b by i
acgerme 3l eolaiul b oo WS gl 31 o .cwl oads cols
S P 2 S b oy melitie Wge a5l L osdyslgie geslo
WSty e la Ty 9 L 2 (S sl S

ol 00 o0ls ul.....;

A Context-Network (CN)
™ Naive Bayes

\OY

P ez b gran 0dld OFVNY (a8 Ve b h5el 5o
a g Sl adsl (Sho Jlon Cwyd 4 er L3 eans i
D oloul y3led 00l Acgasms Ho b cnS adlol L8 ools acgome
5 e LS oS nie 1S BOAVA ools acgeze o il
5 Bl (e la Sy <o 5 L ssle )5 BOAYY

D)1s g2y aSl- Ll

Slaseis b S5 g dmwlo 5o g b ol )l F,0.Y

W yme dine s LiSu 40 a5 jghiles NODEYVEC 3, o
DBLPSY STeass job 4y 0 ls slofag el P05l 99 (s
s § i BIF o mhe Jol e b g kels Yol
Wb <Y ST Lol S e oll GBLE 5 e W g 0ed oo
D5 5,8 SIS o Gae Jyl sy b idges S¥oles
Sl wS o obml BIF 5l gl wo g 058 o0
Se 4 hdgen 5 g bl SYolas 90 58 (Bl PF,07)
G5 (53 Sl dsy oy o Sygn 5,5 i 5 ol
LP=Y,0=-,0 cdl sl oael B Jgaz 10 o 3,5 o OMlelss
Sl ol goss lis pl gl oo GBI yign o Sl 4y ax s
LR EH S R A S R PR PE FE PR CEL A SR SN L gLy

Ry
P.0 5 oy B 90>
cds | lgslyd | G-l
P:~/a,q:\ AN AN AN
P=),g=-/0 “I5A 154 .15
P=1,0=\ - 108 <103 - 108

el 00 aie & Jgaz ,0 NOOBYVEC wpo slo yial )b plo

** Number of walk per node
** Walk Length
A Context-User (CU)



VOR JINYS amio VEee il sl FA 5 FY (gloo,las e js Jlo iyll LSl 5 oDl (6 35L8 anbiliad g3 g lononsl ad)le

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

SVM iy oS L (g3l oo S

0.95
0.68 0.69 0.69 0.69 0.69
0.59 0.59 0.59 0.59 (58
0.5
0.05 p.04 0.04 I
I s e

FUD+D+SVM+CU FUD+D+CGAN+SVM+CU FUD+D+CGAN+SVM+CU+CN

W Precision mRecall mF-measure mAccuracy mAUC-ROC

2 35 505 LCGAN U ouds(y 31950 0018 dc gosro I 00lisiw! o U ¢ pun 9 331950l 0018 dc gozmo 31 o0l gu b G Caouw 3l o 3 40 17 IS0

b Ao )8l g )5 LBl sla S 59 e 35 32 35 p03 b CGAN L ooyl 0015 A gazrojf oolisiws! gy lid 51 32 3 )5 L8l (S5

09
0.8
0.7
0.6
0.5
04
0.3
0.2
0.1

] ous 0815 4y Lid SVM oy yodIS

Naive Bayes Ly W30S L golgln pmms gl
0.67 0.67

0.98
0.87 0.87
0.82
0.78 0.81 0.81
0.73
0.62
0.5
0 0 0 I

FUD+D+Naive Bayes+CU FUD+D+CGAN+Naive Bayes+CU  FUD+D+CGAN+Naive Bayes+CU+CN

M Precision M®Recall ™ F-measure ™ Accuracy MAUC-ROC

3 35505 LCGAN U oudsyjlgio 0018 e gosxo 3l oolasiw! zu L ¢ mwr 9 (331950l 0818 e gosxo 31 ooliiw! zuld o Cuomw jl cud 7 as IV JSCS
b aSudi )bl g 2yl 5Ll (sla 529 S i 1 35 503 b CGAN b ouidy jlgie 0010 Ac gormol ooliciun! gy lid 3T o 9 )5 L8l (S5

el 00l 0018 yLii Naive Bayes oo WS

VoY



o Ll oansS e S (gau oS g Bus L egias ool adgi gl b i peolie ae aSil 5l olanl

KNN JJJQ»NSU@JMM@GJ

0.9
0.8
0.7
0.6
05 0.48
0.4
0.3

0.2 0.14

0.08

FUD+D+knn+CU

0.1

M Precision MRecall

0.98
0.94
0.87
0.54 |

0.

FUD+D+CGAN+knn+CU

B F-measure

0.99 97 0.98 0.98 0.98

FUD+D+CGAN+knn+CU+CN

o 091 091

W Accuracy MW AUC-ROC

2 35505 LCGAN L oudsyjlgio 018 e gooxo 3l odlisuw! g b wmw g ¢y3lg50l 0010 ac gozo 31 oolaiw! gulis oo Coomw 1 oo i a9 IA ST
b Al jLidly g oyl )Ll (6l S 51g S 57 1 35 05 b CGAN L oy jlgiio 0310 d gazajf ooliiunl gulid (5T 50 9 )5 Ll (Sig

o 00l 0015 Lis KNIN oo oIS

L3, b solpsion pocmaw dmslio ¥.7

by ol Wge a5l egian ools adgi (gl llae ol o
- g,y 5l eolanl 4 cas )T 0 Slae Sgugo a5 sl ooy ooliul
"SRy eSS R S b earac ool gl 6l LS, e gl
OLE N A U o astut- )Ll (itee g )5 5L8L 5 e slo

Sl 00 00ls

VOf

olwl g (S5 99 oS 5 gl o cdmlin by jloges (o a5 jshilas
30 by ol Wge aSil SST L ools acgeze jo (5les
<k olerin o S Sdes
ol 84 du WS 4w o 0 (FUD+D+CGAN+CU+CN)
59 audlyy (golpiion pimaw VA S 50 Jlio jobo 4y .l 00 S
o & LAN 97 AALAN /AY A1 slael 4 KNN o oIS
AUC- § coo Bk Lae ( Jls313 (s LU, slalxe jo

S oy cwws ROC



VOR JINYS asmio VEre il sl FA 5 FY (loo,las qemsjons Jlo o]l Ll 5 ledll (5 5L6 anlilab 4o

oy oo a8l

L) b galeiay o 4ulis

0.7
0.6 ] -
0.5
0.4
0.3
0.2
0.1
0
PP PSSP DB DN DA
R R G G GG R R GIRCGR GER
SOOI R R S
I A A A A A AT A A A Y WY
:’ bl ):'7‘ x" o b2l ::'D 2 o O X2 x"! 3"
¢ &N & & F R
FF S & E S
S F I TEF L L P
SEF S e Q"('@\o*vsﬁ“ PN S NN
W PN TN O cis
« x SN D < Q ) C
N SRS < < o
@ Q\) ) 2
Y
&
M precision Mrecall ™ f-measure accuracy

O 9 walddio ‘slbm’ i (GE)M rpal:u.n .AJ’.o Al )‘sél.w WOTRPS S A lio N4 ISCS
Aol LBl (o 9 )5 5L 0 S S (ST S 3 )0 (L giuan Caldl (6)lo paiged

RS PES I DT S WSS St VIVAR B SPIVAR B PIVAR R WVAR R
azgi b as il o Ll wb .cnl 00,5 e gy Cono g Bl e
oolaswl Judo 4y (golpainy pimow L8, & Cas yig 0 Sl 4

@ oVl anze Lzl ploj 5 (Sowzmn S 5l Gree 500
ol ool ool lid annlie ul Y Jaax o aS sl ol o

G lgiinn i D50 o0 0dpline V4SS Jlogad jo S jshailes
m03 el ools (3lugyilete slp S92 ge slaghs) ples 5l allie ()l
b aglin o o oo glyy sl azils gy o,Slas s
A D A ke 4 CURE a0l imy osys501 oy S0
e 4 SMOTE wiile (slasly o sl o @ e iz 5 7.

L) L duslio yo (o0leuliy o (4wl cam ) 2l lo .Y Jgu

e SMOTE | TomekLinks | ENN | Borderline) | BorderlineY | Cluster | Distance | Adasyn | Random | Gaussian | Cure | CCR P
w98l ol
51 eoliaiul)
!, CGAN
S3leoilse
(ools
obe; Ya/a8 YVVIAA AAATAI YY/oF Yo/fy fY/ay VWIEA YYIO) WY YF FRIYR | YAUFY A004/7F
[
)."5..’2..@‘5&:(;)45) ool (5L"‘"°)"t"""““""“u=’“ el 00 6)‘54‘.&*‘0&

Sy e g ) p e sl TRy S S k8L
—L e sl T glAl Gln oS il ol 5k
L (e sl Sy gll sl s Gl Sledl 1 )18
SMoles 1S Lo g1, (NODEYVEC) Jls s 4 0,5 a5l aSis
pae s @ dias .l oas 418 5SS S o 4 oS
ol &) ln bt meliie Wge aSl jl ool dsgeze )3 (5l

ATAA

Sl Ol g po e G 3 sloizl slaaSd (S8 4 4z b
Caod] (puiz o g ABAS d G S 0l SleMbl o L] i
ol 5o s yolb Sledbl () ouisS it e olulid (YL
o 1555 22 S ol (o i o i
Slganian «los,S o)l L 50 yiSes j0 G0l jlacil 4 pladlas’



S Ll eansS e )8 (gais WS g Bus b egras ool adsi gl (b i peoliie alge aSiils 5l oolanl

[¥] Tacchini, E., et al., "Some like it hoax:
Automated fake news detection in social networks.
"arXiv preprintarXiv: Ve g, Ve 1 Y)Y,

[£] Shu, K., et al., "Fake news detection on
social media: A data mining perspective. " ACM
SIGKDD explorations newsletter, Y+YV. Y4()): p.

\AS
[°] Inuwa-Dutse, 1., M. Liptrott, and I.
Korkontzelos, "Detection of spam-posting

accounts on Twitter. " Neurocomputing, Y:'A.
Yie:p. 4701,

'] Bindu, P., R. Mishra, and P.S. Thilagam,
"Discovering spammer communities in Twitter. "

Journal of Intelligent Information Systems, ¥+ 1A,
M(V); VACERECARS

[V] de Souza, J.V., et al., "A systematic
mapping on automatic classification of fake news
in social media. " Social Network Analysis and
Mining, Y+ Y« Y+(V):p. )-V),

[A]
during the Y+«Y1 US presidential election.
Science, YV, YIY(R€Y0): p, YVE-YVA,

[4] Maaten, L.v.d. and G. Hinton, "Visualizing
data using t-SNE. " Journal of machine learning
research, Y+« +A 4(Nov): p. Yeva-Yl.o,

['*] Gheewala, S. and R. Patel. "Machine
learning based Twitter Spam account detection: a
review. " in Y+ YA Second International Conference
on Computing Methodologies and
Communication (ICCMC). Y+ YA, IEEE.

[''] Gaonkar, S., et al. " Detection Of Online
Fake News: A Survey. " in Y+)4 [nternational
Conference on Vision Towards Emerging Trends
in Communication and Networking (ViTECoN).
Y.V, IEEE.

']

Grinberg, N., et al., " Fake news on Twitter

Hardalov, M., I. Koychev, and P. Nakov. "
In search of credible news. ™ in International
Conference on Artificial Intelligence:
Methodology, Systems, and Applications. Y«)1,
Springer.

['Y] Goodfellow, 1., et al.
adversarial nets. in  Advances
information processing systems. Y+ £,

[¢] Douzas, G. and F. Bacao, "Effective data
generation for imbalanced learning using
conditional generative adversarial networks. "

"Generative
in neural

VOF

4 o3y dcgozo Eomas ool a gy L U Sl 00 oolazwl il
oS SeS @ golpiinn i O Slas iz o dwo p Jola
L3, b anslie 5 Comlus falil Julow g )lew 50 (b o Loy
g obml @ gl dlie cnl S0 slasjsliws 5l ad o)
oasS piiie L )l5 slulld gy oz ools acgass (S
B0l @l &5 (o)l (b 50 Sidel aSh jo e LS
oliile,S al3l; 685 e jo " FU_KINTU" ol a4 ol (5508
gy 25148 gybge ol & argi b oS L8l 1 VFAE L
w5 Oyge Glgte 03ld dsgeze 59) p 039> (! 5o 3l Sl
3929 s28ly slso ;o 4T yileels slaosls dcgasms 4y 4> g5 5l el
W LSLQLS)’)’ UJ)JW )‘ ‘U“‘J“L‘J el ool Cdae 40)‘0
@ OlFse (O SoURRSR 4 i paleie job a4 (golgiiny
&8ly j0 a5 Wax lowsl b laiel ools acgeme > 28,
ol oo aSel pl 4y Gras 50l by b silegyslsne
PGUWURIIPRV. X KRN Wt GV P S0 K1 el vv) B
VYT AY TNV 0905 b (6l yow 00loms 595 (6 S0 b (golpiion
Como g Bl Lo o Slesl 8 (s glajlae jo s 4 VY 5.
W10 55 peT e 00l 1565 (5 550k (59, pr AT Sl 4 Lo
bl ;0789 sgam jo 8o ol aniilyy g el alils v
- s oS 5 b lies S sl x> L3 ouS piiie ol S
3y s O Slos 4S8l 5 )15 ,L8L (e sl
aS cuilo o Lol aSnl 4wl Ll .clils waless 34 aSil [0 8y
i3l Gloj Gros (650500 3l ooliiusl o 4y poliis wge aSly
STele)5 51T 50 0)0s () 4 Cond (6t Sz
LG oS o)lal (o)l poliie Wge aSlh (6399 ot & Ol
B2 ol el gl ke i ile 4 (639)5 has pae
9 lgome p (e SlaShy <S5 (nl »oedle il Grals
2 B35l sl it iz 5 005,55 slo s
ol Wge aSd Gajsel Gloj (2ol (Saezm &by oy

Sl &l b s

&y

['] Parikh, S.B. and P.K. Atrey. "Media-rich
fake news detection: A survey. " in Y+«YA |IEEE
Conference  on  Multimedia  Information
Processing and Retrieval (MIPR). Y+ YA, IEEE.

[Y] Kochkina, E., M. Liakata, and A. Zubiaga,
"All-in-one: Multi-task learning for rumour
verification. ™ arXiv preprint arXiv: YA+, YV Y,
YOVA,



AR G” \Y# W_\f’ i ULMM)L 9 )LQ) A 9 fV L_gLQO)LM ‘wmor.w JL» ‘O‘f‘ L_JUGLAJ)‘ 9 uLC)Uo‘ Lg)sl.& aolilad 90

[Y1] Della Vedova, M.L., et al. "Automatic
online fake news detection combining content and
social signals. " in Y+ YA YYnd Conference of Open
Innovations Association (FRUCT). Y «)A, IEEE.

[YY] Shu, K, et al. "defend: Explainable fake
news detection. " in Proceedings of the Yeth ACM
SIGKDD International Conference on Knowledge
Discovery & Data Mining. Y+ )4,

[YA] Guacho, G.B., et al. "Semi-supervised
content-based detection of misinformation via
tensor embeddings. " in Y:YA |EEE/ACM
International Conference on Advances in Social
Networks Analysis and Mining (ASONAM).
Y«YAIEEE.

[Y4] Shu, K., etal. "The role of user profiles for
fake news detection. " in Proceedings of the Y+ )1

IEEE/ACM International  Conference  on
Advances in Social Networks Analysis and
Mining. Y+ 4,

[V+] Shu, K., S. Wang, and H. Liu. "Beyond

news contents: The role of social context for fake
news detection. " in Proceedings of the Twelfth
ACM International Conference on Web Search
and Data Mining. Y+ 4,

[¥'] Hamdi, T., et al. "A Hybrid Approach for
Fake News Detection in Twitter Based on User
Features and Graph Embedding. " in International
Conference on Distributed Computing and
Internet Technology. ¥+ Y+. Springer.

[¥Y]  Aphiwongsophon, S. and P.
Chongstitvatana. "Detecting fake news with
machine learning method. " in Y«YA )eth
International Conference on Electrical
Engineering/Electronics, Computer,

Telecommunications and Information Technology
(ECTI-CON). Y+ A IEEE.

[YY] Hussain, M.G., et al., "Detection of Bangla
Fake News using MNB and SVM Classifier. "
arXiv preprint arXiv:Y« «2,) €1YV Y.Y.

[V¢] Li, Y., et al., "Exploiting similarities of
user friendship networks across social networks

for user identification. " Information Sciences,
YioYe 00, YA-4A,

[Y°] Vijayaraghavan, S., et al., "Fake News

Detection with Different Models. " arXiv preprint
arXiv:Y e oY, €aYA Yo Yo

VOV

oy el 4 le

Expert Systems with applications, Y:YA, 4Y: p.
ENE-EVY

[°]
generative adversarial nets.
arXiv:Y €YY,V VAL Yo g,

['7] Grover, A. and J. Leskovec. "nodeYvec:
Scalable feature learning for networks. ™ in
Proceedings of the YYnd ACM SIGKDD
international conference on Knowledge discovery
and data mining. Y+ )1, ACM.

['Y] Conroy, N.K., V.L. Rubin, and Y. Chen,
"Automatic deception detection: Methods for
finding fake news. ™ Proceedings of the

Mirza, M. and S. Osindero, "Conditional
" arXiv preprint

Association  for Information  Science and
Technology, Y+:VYe. oY()): p. )-¢,
[YA] Bondielli, A. and F. Marcelloni, "A survey

on fake news and rumour detection techniques. "
Information Sciences, Y+)3. €4V p. YA-e0,

[Y4] Mohammadrezaei, M., M.E. Shiri, and
A.M. Rahmani, "ldentifying fake accounts on
social networks based on graph analysis and
classification algorithms. ™  Security and
Communication Networks, Y+ YA, Y+ YA,

[Y*] Yang, C., R. Harkreader, and G. Gu,
"Empirical evaluation and new design for fighting
evolving twitter spammers. " IEEE Transactions

on Information Forensics and Security, Y:\Y.
A(A): p. VYA YAY,

[YY] Wang, A.H. "Don't follow me: Spam
detection in twitter. " in Y«). international
conference on security and cryptography
(SECRYPT). Y+« IEEE.

[YY] Benevenuto, F., etal. "Detecting spammers
on twitter. " in Collaboration, electronic
messaging, anti-abuse and spam conference
(CEAS). Y+ -,

[Y¥] Masood, Faiza, et al. "Spammer detection
and fake user identification on social
networks." IEEE Access V (Y+)2): TAYE.-TAN oY,

[Y¢] Xie, Y., et al. "A Fake News Detection
Framework Using Social User Graph. ™ in
Proceedings of the Y:Y. Ynd International
Conference on Big Data Engineering. Y+ Y+,

[Y°] KARUNAKAR, M.G. et al,
ADAPTIVE DETECTING FAKE PROFILES IN
ONLINE SOCIAL NETWORKS. "



S Ll eansS e )8 (gais WS g Bus b egras ool adsi gl (b i peoliie alge aSiils 5l oolanl

[€7] Volkova, S., et al. "Separating facts from
fiction: Linguistic models to classify suspicious
and trusted news posts on twitter. " in Proceedings
of the @oth Annual Meeting of the Association for
Computational Linguistics (Volume Y: Short
Papers). Y+ V.

[¢€Y] Mahmoodabad, S.D., S. Farzi, and D.B.
Bakhtiarvand. "Persian rumor detection on twitter.
" in Y<YA 4th International Symposium on
Telecommunications (IST). Y+ YA, IEEE.

[€A] Wang, W., etal. "Global-and-Local Aware
Data Generation for the Class Imbalance Problem.
" in Proceedings of the Y:Y+ SIAM International
Conference on Data Mining. Y+ Y+. SIAM.

[€9] Rout, N., D. Mishra, and M.K. Mallick,
"Handling imbalanced data: A survey”, in
International Proceedings on Advances in Soft
Computing, Intelligent Systems and Applications.
Y+YA, Springer. p. €Y)-££Y,

[¢*] Chen, H. and L. Jiang, " Efficient GAN-
based method for cyber-intrusion detection. ™
arXiv preprint arXiv: Y3« &, YY1 Y194,

[¢'] Lee, J. and K. Park, "GAN-based
imbalanced data intrusion detection system. "

Personal and Ubiquitous Computing, Y+Y4: p. V-
A

[°Y] Kim, J.-Y., S.-J. Bu, and S.-B. Cho.
"Malware detection using deep transferred
generative adversarial networks. " in International
Conference on Neural Information Processing.
YV, Springer.

[¢Y] Radford, A., L. Metz, and S. Chintala,
"Unsupervised representation learning with deep
convolutional generative adversarial networks. "
arXiv preprint arXiv: o), 1eYE Yo,

[¢¢] Kovécs, G., "An empirical comparison and
evaluation of minority oversampling techniques
on a large number of imbalanced datasets. "
Applied Soft Computing, Y+)3. AY: p. Y+07.3Y,

[¢°] Chawla, N.V., et al., "SMOTE: synthetic
minority over-sampling technique. " Journal of

artificial intelligence research, Y++Y. Y1: p. YY)-
Yoy,

[¢7] Batista, G.E., R.C. Prati, and M.C.
Monard, "A study of the behavior of several
methods for balancing machine learning training

YOA

[¥7] Jadhav, S.S. and S.D. Thepade, "Fake
news identification and classification using DSSM
and improved recurrent neural network classifier.
" Applied Artificial Intelligence, Y+ Y3, YY()Y): p.
YeOASY A,

[YY] Ajao, O., D. Bhowmik, and S. Zargari.
"Fake news identification on twitter with hybrid
cnn and rnn models. ™ in Proceedings of the 4th
international conference on social media and
society. YA,

[YA] Zhang, J., B. Dong, and S.Y. Philip.
"Fakedetector: Effective fake news detection with
deep diffusive neural network. " in Y«Y+ IEEE
¥ith  International Conference on Data
Engineering (ICDE). Y- Y. IEEE.

[¥4] Verma, A., V. Mittal, and S. Dawn.
"FIND: Fake information and news detections
using deep learning. in Y% Twelfth
International Conference on Contemporary
Computing (ICY). Y+ V4, IEEE.

[€*] Ruan, N., R. Deng, and C. Su, "GADM:
Manual fake review detection for OYO

commercial platforms. " Computers & Security,
YoV, AA: p. YeVToy,

[€Y] Hosseinimotlagh, S. and E.E. Papalexakis.
"Unsupervised content-based identification of
fake news articles with tensor decomposition
ensembles. " in Proceedings of the Workshop on
Misinformation and Misbehavior Mining on the
Web (MISY). Y+ YA,

[€Y] Yang, S., et al. "Unsupervised fake news
detection on social media: A generative approach.
" in Proceedings of the AAAI Conference on
Artificial Intelligence. Y+ V4.

[¢¥] Phan, T.D. and N. Zincir- Heywood,
"User identification via neural network based
language models. " International Journal of
Network Management, ¥+ Y4, Y4(¥): p.eY+ €9,

[€¢] Mateen, M., et al. "A hybrid approach for
spam detection for Twitter. ™ in Y+YV Véth
International Bhurban Conference on Applied
Sciences and Technology (IBCAST). Y+ V. IEEE.

[€2] Chen, C., et al., "Statistical features-based
real-time detection of drifted twitter spam. " IEEE
Transactions on Information Forensics and
Security, Y+ Y1, VY(£): p. 41 €-4Y0,



AR G” \Y# W_\f’ i ULMM)L 9 )LQ) A 9 fV L_gLQO)LM ‘wmor.w JL» ‘O‘f‘ L_JUGLAJ)‘ 9 uLC)Uo‘ Lg)sl.& aolilad 90

[*°] Breuer, Adam, Roee Eilat, and Udi
Weinsberg. "Friend or Faux: Graph-Based Early
Detection of Fake Accounts on Social

Networks." Proceedings of The Web Conference
Yoo YoV,

[*'] Liu, Yang, and Yi-Fang Brook Wu.
"FNED: A Deep Network for Fake News Early
Detection on Social Media." ACM Transactions

on Information Systems (TOIS) YA,¥ (Y+Y+): -
vy

[*V] Liao, Hao, Qixin Liu, and Kai Shu.
"Incorporating User-Comment Graph for Fake
News Detection." arXiv preprint
arXiviY 1), 1oVa (YaYa),

[*A] Balaanand, Muthu, et al. "An enhanced
graph-based semi-supervised learning algorithm to
detect fake users on Twitter." The Journal of
Supercomputing Ve,% (Y+14): T+ Ae-TY w0,

[*4] Fawcett, Tom. "An introduction to ROC

analysis." Pattern recognition letters YV,A (Y++7):
ATY-AVE

V04

oy el 4 le

data. " ACM SIGKDD explorations newsletter,
Yoot (V) p. Ye-YA,

[°¥Y] Han, H., W.-Y. Wang, and B.-H. Mao.
"Borderline-SMOTE: a new over-sampling
method in imbalanced data sets learning. " in
International conference on intelligent computing.
Y+ +o, Springer.

[cA] Cieslak, D.A., N.V. Chawla, and A.
Striegel. "Combating imbalance in network
intrusion datasets. " in GrC. Y+« 1,

[¢4] De La Calleja, J. and O. Fuentes. "A
Distance-Based Over-Sampling Method for
Learning from Imbalanced Data Sets. " in FLAIRS
Conference. Y« V.

[**] He, H., et al. "ADASYN: Adaptive
synthetic sampling approach for imbalanced
learning. " in Y-+A |EEE international joint
conference on neural networks (IEEE world
congress on computational intelligence). Y. <A,
IEEE.

[*Y] Dong, Y. and X. Wang. "A new over-
sampling approach: random-SMOTE for learning
from imbalanced data sets. ™ in International
Conference on Knowledge Science, Engineering
and Management. Y+ ). Springer.

[*Y] Lee, H., J. Kim, and S. Kim, "Gaussian-
Based SMOTE Algorithm for Solving Skewed
Class Distributions. " International Journal of

Fuzzy Logic and Intelligent Systems, Y+ V. YV(£):
p. YY4-YY¢,

[*Y] Ma, L. and S. Fan, "CURE-SMOTE
algorithm and hybrid algorithm for feature
selection and parameter optimization based on

random forests. " BMC bioinformatics, Y+VV.
VAO): p. VYA,

[¢] Koziarski, M. and M. Wozniak, "CCR: A
combined cleaning and resampling algorithm for
imbalanced data classification. " International

Journal of Applied Mathematics and Computer
Science, Y« VY. YV(£): p. YYV-YYT,



