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Abstract

The way for modern people to obtain news has gradually shifted to online media
nowadays. However, in the context of rapid online information dissemination and the
media’s pursuit of high exposure rate to increase financial benefits, journalists or news
authors may prefer news headlines and short sentences that may create dramatic
emotions to enhance excitement among news readers when they read news media.
Dissemination of news with misinformation becomes more and more serious than
before. In this study, through the Stance Detection dataset provided by Fake News
Challenge, we utilize deep learning and transfer learning methods to train a natural
language processing model that can predict the correlation between two texts such as
between the news title and news content. We carefully tune the model parameters so
that the model can achieve its peak performance. Afterwards, we use it to predict the
degree of correlation between the short sentence attached to the news report text content
and the text content of the news report when the US news media publishes the news on
the Facebook network social platform, and analyze the possible misleading caused by
the news providers on the social platform. Whether or not the manipulated sentences
actually caused one-sided or partial view reports, which affected the audience's degree
of trust to the media. This model is helpful for real-time warning of the quality of the
report information on the social platform, and can assist users with the media literacy
skills that users should have when obtaining news, thereby improving the interaction
between news providers and news readers for better news reading experience in the

future.
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1. A AE2% &
(1) & % &% CPUAMD Ryzen 5, RAM 16.00GB

(2) GPU NVIDIA GeForce GTX 1650

2. B RS
(1) Python 3.8
(2) Anaconda3, JupyterLab
(3) Google Colab, TWCC

(4) Microsoft Office: Excel, Word
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B AREE S 21 1T R E - 38 4p ¥ ¥R HiE §+ 5 A Kristen John, Di Jin & 4 3%
2017 & 3% 4 %, = "Leveraging Behavioral and Social Information for Weakly
Supervised Collective Classification of Political Discourse on Twitter” ¥ & *
184,914 B1 £ W R € & R i 2 (tweets) T 5 FALE A#H > F* FUSZE S
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-4 global PSL models » # % = 7 #& = i3] unsupervised F1 score by 21.52
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4% (Headline) ~ 904 AI$HE P + 5 Rl B 5 TR BR LS fh% A % 5 article
Body (= ): F# 4 = 5 [Body ID, articleBody] # Headline (#%4% ) @ 3 #H§ = &

hAy=

[Headline, Body ID, Stance] > "R & R 4sF 40T Bl = ~ = #7571 o

4. — @ 2 HB(stance)EiLE W B N %
fi 2 2% =3 (STANCE)#Eig v Hwmp R
The body text discusses a different topic
Unrelated Unrelated )
than the headline.
. The body text discuss the same topic as
Discusses : .
the headline, but does not take a position.
Related . .
Agrees The body text agrees with the headline.
Disagrees The body text disagrees with the headline.

Lo PURTAE AR

& unrelated discuss agree disagree TOTAL
£ 3 36,545 8,909 3,678 840 49,972
&% (%) 73.131 17.828 7.36012 1.68094 100




Body ID articleBody
1 0 A small meteorite crashed into a wooded area in Nicaragua's capital of Managua overnight, the government said ...
2 4 Last week we hinted at what was to come as Ebola fears spread across America. Today, we get confirmation. As..
3 5 (NEWSER) - Wonder how long a Quarter Pounder with cheese can last? Two Australians say they bought a few ...
4 6  Posting photos of a gun-toting child online, ISIS supporters announced that the group’s youngest soldier has die..
5 7  Atleast 25 suspected Boko Haram insurgents were killed in clashes between soldiers and the Islamist militants i...
6 8 There is so much fake stuff on the Internet in any given week that we've grown tired of debunking it all. Fake Twit..
7 9  (CNN) -- A meteorite crashed down in Managua, Nicaragua, late Saturday night, causing a loud explosion and le..
8 10 Move over, Nefflix and Hulu. Word has it that Amazon is looking to launch an ad-supported streaming video servi...
9 11 We've all seen the traditional depictions of God as a cloud-dwelling figure with a flowing mane and a white beard. ..
10 13 A SOLDIER has been shot at Canada's National War Memorial with witnesses saying a gunman than ran to the ...
11 14 mboxCreate('FoxNews-Politics-Autoplay-Videos-In-Articles'); U.S. military officials say they are investigating clai..
12 15 Don't fucking cheat on Cassy, aka @NessLovnTrey247 (she really likes Trey Songz), because she finds out ever..
13 16 Kai the shar pei-crossbreed was discovered tied to a railing outside Ayr railway station in Scotland with a case co...
14 17 An article saying NASA confirmed six days of “total darkness” in December is fake and it's merely an iteration of ..
15 18 Italian fisherman Dino Ferrari landed what could potentially be a world record wels catfish in Italy’s Po Delta. Ferr...
16 22 HBO's subscription streaming service will be called HBO Now and is expected to cost $15 per month, according t..
17 23 In a sprawling Facebook post and subsequent interview with Radar Online, a woman named Taylor Lianne Chan..
18 24 Macaulay Culkin is not dead. The actor is just next victim in a long line of Hollywood death hoaxes. The rumor st...
19 25 DUBAI - A prominent Saudi Arabian cleric has whipped up controversy by issuing a religious ruling forbidding the..
20 26 Eran Cicurel, an editor at Voice of Israel, has quoted YPG fighters familiar with the situation in Kobani, saying tha...
W=t A RETASL
Headline Body ID Stance
1 [ Police find mass graves with at least '15 bodies’ near Mexico town where 43 students disappeared after police clash | 712 | unrelated
2 | Hundreds of Palestinians flee floods in Gaza as Israel opens dams 158 agree
3 | Christian Bale passes on role of Steve Jobs, actor reportedly felt he wasn't right for part 137 unrelated
4 | HBO and Apple in Talks for $15/Month Apple TV Streaming Service Launching in April 1034 unrelated
5 . Spider burrowed through tourist's stomach and up into his chest 1923 disagree
6 ' ‘Nasa Confirms Earth Will Experience 6 Days of Total Darkness in December’ Fake News Story Goes Viral 154 agree
7 Accused Boston Marathon Bomber Severely Injured In Prison, May Never Walk Or Talk Again 962 unrelated
8 . Identity of ISIS terrorist known as 'Jihadi John' reportedly revealed 2033 unrelated
9 Banksy 'Arrested & Real Identity Revealed' Is The Same Hoax From Last Year 1739 agree
10 ' British Aid Worker Confirmed Murdered By ISIS 882 unrelated
11 | Gateway Pundit 2327 discuss
12 ' Woman detained in Lebanon is not al-Baghdadi's wife, Iraq says 1468 agree
13 | Kidnapped Nigerian schoolgirls: Government claims ceasefire deal with Boko Haram that will bring missing girls home 1003 unrelated
14 . No, that high school kid didn't make $72 million trading stocks 2132 unrelated
15 Soon Marijuana May Lead to Ticket, Not Arrest, in New York 47 discuss
16 . Vandals add rude paint job to $2.5m Bugatti (but luckily for the owner it all turned out to be a hoax) 615 unrelated
17 | Boko Haram Denies Nigeria Cease-Fire Claim 2463 discuss
18 | No, Robert Plant Didn't Rip Up an $800 Million Contract 295 agree
1§ | N. Korea's Kim has leg injury but in control 570 unrelated
20 ISIL Beheads American Photojournalist in Irag 608 discuss
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Weekly reach - online
ONLINE

United States of America

At least 3 days per week

CNN.com 18%

Yahoo! News 16%

New York Times online 15%

Fox News online 14%

14%

ES

Local TV news online
NBC/MSNBC News online 13%
Washington Post anline 12%

HuffPost 11%

I

11%

4%

BuzzFeed News

BBC News online 11%

MSN News 10%
ABC News online
CBS News online 8%
Newsmax online 8%

USA Today online 8%

8%

S

NPR News online

=
@©
@
=
~<
| =
w
o

9

=S

“ REUTERS

‘ ivstiruTe | %5 OXFORD

Ble : 2021 # % FApp B e v Fa,m



Brand trust scores

United States of America

W Trust Neither [l Don't trust

Local TV news R4

N
n
ES

CBS News 2§ 21% 31%

ABC News EE:F0)

N
=]
B

N
@
ES

BBC News [E¥EH
Wall Street Journal I3 28% 27%

NBC/MSNBC News I3

N
o
X

35%

N I||

New York Times ER 22%
P News [ = T
Washington Post x0 25%
USA Today kR4 26% _
rurieost [ = T

Trust = % scored 6-10 on 10-point scale. Don't trust = 0-4, Neither = 5. Those that haven't heard of each brand
were excluded. Only the above brands were included in the survey so this should not be treated as a list of the
most trusted brands.

BT : 2021 & % RATH LML T AR Bt

Top social media and messaging

United States of America

Rank Brand For news For any purpose
1 Facebook 28% (-7) 58%
2 YouTube 23% (-1) 60%
3 Twitter 13% (-4) 25%
4 FB Messenger 9% (-) 40%
5 Instagram 8% (-) 31%
6 WhatsApp 6% (+2) 15%

s % FNC-1 342 & 22 53] 16 » 2 38 * python ~ selenium ~ chromedriver
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The Wall Street Journal, The New York Times, BuzzFeed News % 4448 *> Facebook
T L RBERLAE Y N A EARR Y AR o2 FRETEY L
PRE YT SRR ARG NG HERATR Y AN G F M

oo BT AR S a1 S BT Rt o

Fox News @
23h -

Artemis | mission will launch the next generation
of deep space operations.

© FOX NEWS - 3 MIN READ
FOR ALL MANKIND: America will return to the
moon for first time since the 70s

OO0 2K 528 Comments * 218 Shares

o) Like () Comment £ Share
B - @ ATH 488> Facebook T 53 # ATH PFrgiicngd 2 p 3 7 &

(=4 = fok)
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X The Granary Kitchen in Canada was closed af...
@ washingtonpost.com

@he Washington Post

Democracy Dies in Darkness

The Granary Kitchen, a popular
neighborhood restaurant in the city of
Red Deer in Alberta, Canada, is back
open to indoor dining this week after
health officials shuttered it for several
days after inspectors discovered that
the restaurant was allowing patrons to
enter who, instead of showing proof of
vaccination, shared pictures of dogs.
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A=t F7 3 i@ * FNC-1 Stance Detection dataset ¥ 5 #-3]3" SRA#_ > 7] =z
L PRIEAE AT N < AR AP RERE T2 5 1 & B ER * 379 Yueh Transformer
7B B EY > Transformer ehp JEZ 4 4] ~ I AIZ A # % AutoTokenizer
BEEE O PV RIRIFREY BHBEY g2 TRIAASLEN BRI EE L o
»x & o Transformer 5 ¥ 2" & = & Hugging Face Transformers library 2. F » 4% #*
= 78 P o Transformers $%& & fi = JF cri7¢ Tﬁﬂi 7 #9530 & B 5 BERT ~ XLNet

= RoBERTa > £ % i epoch - batch size ~ gradient accumulation steps ~ learning rate

£3i8{73 % 5 :F* Trainer API % Pytorch } i& {7 Fine-tuning » ¥4t 28 % 2 ~
3V MG LRADRY > P ik ‘]‘B’Kii = %% Transformers library + o ¢ FF¥ 12 72 i
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4 Fake News Challenge Stage 1 2 # B3 % ¥ 52 2 i £ 49 § & »c2 03] R

blde featMLP = i3 “r 2 HEAIRT G- BET R 2 T RDA T it h o

=0 E s A PRt Simple Transformer & 7 & % - 73] 2" % > Simple
Transformers £ = ** HuggingFace ¢ Transformers Library 2. + > ¥ * @ H 7% {7
R S HA I RE R HA ey £ T 0 e A P eRT P ok H P A
» 4t~ W&B % scikitlearn % BB~ S ¥cs 7B 4 > { E BT K L3 E T {7

iy o

BoA) 9 1B 4235 38 Weights & Biases (wandb) ) % &2 #ic & 4 471 (7 S8

% > & % mcc ~ learning rate ~ train loss ~ evalloss % » # ¥ L * wandb sweep & =

Hyperparameter Tuning B % (B4 ) B & A 48 ¥ UL F 835 ~BE I P

"

S Peis B f o B S S A PR R ar o T T S ok

i o
learning_rate  num_train_... train_loss Training loss global_step Ir mece Relative T... Step wall Time eval_loss
00038 0.036 4.0 14,000 0.000080 35m 0s 300 - 1,642,320,000 2e+0
00035 ST
G Q;B§4 A ed 0.0000EO} T N \\\
00032 i Y
00030 / 0032 3.0 .
00028 /0% 25
00026
00024 03  23m20s
00022 21m 405
00020 N\ zomos
00018 \18m 20s
00016 f&m 40s
00014 - 13@ 0s
00012/ 13m 20s
00010 1Ima0s™~—" 80 '1,642,308,000 2+

B4 @ ' %43 9 W&B Hyperparameter ) %

A a2 2 R U RA S AR MR TR b i3 8

»

T8 R TR S 5 R R e S R PR Y 0 F B

S0
N

w

F_L
kb

SR RR ok R A R AR -
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P FeiE 2 A AH PO P14 * ehFNC-1 Stance Detection dataset ® $% & 25413
£ ALY A B FHAD R RER BADR RSP R L & Rt B dpike
# mcc ~ accuracy ~ Confusion Matrix ~ F1 macro ~ ROC curve % > fig{7% =X % =
AR T e ERMEF IR TR BV EGHE Y ASF T 2ZHAIDRG

~ % $-7] (Multiclass classification) » #% 7 &7 3 ¢ % I accuracy #cie 5 ¥ € g =
AP FAHCA] R o FI R Flomacro { 20 b PR R 2 & R4
30 2 o At @' BERT ~ XLNet ~ RoBERTa = f #4] 1 crvica 3% > 4k
ERF Y 5 AR > T8 F %S B3 Y 42 €ehbatchsize 2 trainepochs & % 5
EHR T BB RS LR R S B ki R R e T S R A

I ©

% = ! & 473 F1 macro :}ﬁ iy e %

RET S8 S i *iE
BERT 53.524%
XLNet F1 macro 75.266%

RoBERTa 78.536%

B+ : BERT #-3] & & 2ay #® i 4~ 45 (Precision Recall & ROC curve)
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Bl+tw

Comtusion Wt

oz Wt

W+ = * XLNet #-3] $. it »zic 3= % & 47 (Confusion Matrix )

: RoOBERTa #-3] & i 5%

it 3=z & 45 (Precision Recall & ROC curve)

e Wt
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B+ 7 : RoBERTa #-7] & izt =i 4 45 ( Confusion Matrix )

w
=4

R EERA R

R PR TR ERTRE s G B EETHEE HE ST LA T
# 2 FTH 448 : The Wall Street Journal ~ The New York Times ~ BuzzFeed News % »
iBUA A8 T Facebook T 58 # AR PFMRILavF 2 N F 2 ZRIATR 2 AN F s
AL F 3 FNC-1 FA &7 = & i id sxie 37 e %83 —RoBERTa #-73] »
BEIAHZ R FEFTHEETERDEREF RS- R 2 EREMITH
# 7“7 Digital News Report 3% % & 2021 # % & (online) 7 488 X %24 & #icdy
ERBERFAMEARFESEM I G PE N F AR AP LB M T
M A HE TR LT M I BE TS AN 8074 kp
The Wall Street Journal 3% & F#L 12 2 466 & & p BuzzFeed News 7% & Fifl
P2 pREE FTHREZAHF I ~ N 5 Facebook # 2 2 A2 JTEPN 2 » F e

BEZ O PR A PHCAIRRI A Y L TR

Unrelated
4%

Discuss
20%

Disagree 7
5%

Agree
71%

m Agree = Disagree = Discuss Unrelated

B+ = : The Wall Street Journal ~ * 3g jp| % %
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Unrelated
11%

Discuss
18%

. Disagree ' | Agree
6%

65%

m Agree = Disagree = Discuss Unrelated

B -+ -~ : BuzzFeed News v g ipl/& %

Ay 2 Uz 5 RoBERTa Ho2) SRR+ ac B2 & GUIL B2, i » > | { %
X R MER p RE D A S ks E T ¢ A RE s 5 pickle ) ®

> GUI A5V fice @ > 38 % Tkinter ;&£ 7 R 1o XL B HF > 7R X ?f“@q

ARG SO TR M

FNC-2022TISF

Sen[ence A |ca Cisneros can beat Rep. Henry Cuellar in a rematch after the flurry of activity this week

Sen[ence B \ond to an inquiry from BuzzFeed News to verify that he had done so. Advertisement |

Discuss

RUN!! I

B+ ~ : Tkinter GUI /i & % & NLP 73]
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R SR A2 -

AL ARV REFRY FREEY O SO ERFRAEYV L EABEY 43
FAEAIE AL F 2 P & B PR ARG KT R EHF RS Y
ff s S L R e A (TR RALFENR R R AR
- HEER 2021 EATHSEHEART TR CRRE T BREITELAAFIPN Y

SR B M A R A A B

WAE > B R B > A iE* p e i GeForce GTX GPU & ¥_Google
Colab 7 TeslaK80 GPU 5 % B 4 ¢ @ F|= Rt % £ 7 &0k 32(Out of Memory)>
7 B3 *% ™ batch size @ FrE B AR K anta T Bk o SRR F
i Trainer API & ™ 1 TrainingArguments 3% % gradient accumulation steps 77 3%
A L4 gradient accumulation steps = 4, batch size = 2 FF¥ * fi - 7 GPU
memory i ¥| ¥ gradient accumulation steps =1 (3 3k ) , batchsize =8 (g% ) #£
T ark o s ﬁ}‘u—«‘?\"% 4 batch size P% ¥ & — i # & gradient accumulation steps
@ > a4F batch size ¥2 gradient accumulation steps 2. 4p 3 #f #cle > FEF ¥ 3| &2
"% ™ batchsize # 4p # A3 = G 2%t » P PF¥ &4 GPU s fpfie * £ > P % e

vk o AT o

# w % i batch size #4F accuracy & iE F %k i dk

gradient accumulation batch size * gradient
batch size accuracy
steps accumulation steps
8 1 8 0.867
4 2 8 0.879
2 4 8 0.875
1 8 8 0.890
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RFBBEFEFREEY SNV §F C ERADRE R Y 3R
B Lo EOER ELARE Y EFFV R A E R

iy e BEOANPEY TR S E B E A3 90 TrainingArguments 3% 2
% Tainer % :iE 7PV RPFV AR A 1]’“:}% T_ehistepr & iE - Tstep i* ¢ 51:",

% 9 Training Loss ~ Validation Loss % accuracy #cig » 7% JLig 4t #icid 7 32 42
w4 Loss (B2 7 M3 Ml (775 X 5y 3¢ = 8% & (overfitting) ~ accuracy i
P o SN Y TR R L DTRAR NGB (T o RPN B e L B v B AR AR

Trnd L o kg¥ o

AP AR e E RS B R ol EARR BdR e A PBR T T AAE T
SHETEFATRY RAR LB AEACRE AP 0 R R A
A AV g frrtis B oo B M AAR Y T S FF TR AT 4 AR E TR

R FFFR 0 A R #20 Facebook R F ek i LI W AR 7 5 4 47

EACEE RS (-0 T

B

CBwA R
E* FNC-1 17 5 2 P 03] e A # R 0 JSCFNC 3 2 % Fake News
Challenge # i* { #v I f##73f e BATHE JHF AP RGenG (R iLdwm w o ¢
P OCFE AR TR AR N LEATR P nfed o 1538 FNC-
1 ¥ %=k R TR e p 2 dp M TR R o 7 ¢ i Transformer 2
Hfr Pytorch A2 RiF R B Y 2 222 FARla 2 22 WA M Rp 2333 A

2 -

AP A 2 < FREAITE A 3 47 Digital News Report 44 % & 2021 # 4
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FATHERE R R AR M AR SN B AR Y AR R ARG PATH R Ak
BEARR AP A D E AL 0 FP AP E R BCRITRE R 0 £ 7 The Wall Street
Journal ~ The New York Times # BuzzFeed News % » £ A~=xF % * & * FNC-1

TAHEIRAFRE Y ] 0 P17 H AT 8 & Facebook A+ 3T 5 F 3 # AT
BRERgeng v P FEATHE 2 Mp BB R aIE RS % 0 #-H & Digital News
Report % ] 2021 & 41 ATH A0 @ * Ap M aF 2 P Bdp b R 7 e adr o
BLRALFET o B T ATR PR OE Y NG RATR v A AR BB T T R
HEATE LG EERNLE S AR LT 8- HPHREH 2 2 AR ki

T oL TAREF L AR PR BT LRNBETITERE S B3 Lo

AR L B S AATR A T 97 Digital News Report i # thilicdph 4 7 L&
FRAHILSHRLEROL T E R EFFTR O E P R R AFSHY
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