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Fake News Detection Using CNN-based Sentiment Change Patterns
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ABSTRACT

Recently, fake news disguises the form of news content and appears whenever important events occur, causing social confusion.
Accordingly, artificial intelligence technology is used as a research to detect fake news. Fake news detection approaches such as
automatically recognizing and blocking fake news through natural language processing or detecting social media influencer accounts that
spread false information by combining with network causal inference could be implemented through deep learning. However, fake news
detection is classified as a difficult problem to solve among many natural language processing fields. Due to the variety of forms and
expressions of fake news, the difficulty of feature extraction is high, and there are various limitations, such as that one feature may
have different meanings depending on the category to which the news belongs. In this paper, emotional change patterns are presented
as an additional identification criterion for detecting fake news. We propose a model with improved performance by applying a
convolutional neural network to a fake news data set to perform analysis based on content characteristics and additionally analyze emotional
change patterns. Sentimental polarity is calculated for the sentences constituting the news and the result value dependent on the sentence
order can be obtained by applying long-term and short-term memory. This is defined as a pattern of emotional change and combined
with the content characteristics of news to be used as an independent variable in the proposed model for fake news detection. We train
the proposed model and comparison model by deep learning and conduct an experiment using a fake news data set to confirm that
emotion change patterns can improve fake news detection performance.

Keywords : Convolutional Neural Networks, Sentiment Change Patterns, Fake News
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Fig. 1. Fake News Detection Model

CNN 718 2o st mE

fujo

0183t 7tk Xl 181

Table 1. Examples of Fake News Data
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Table 2. Content Information of Fake News

Table 3. Emotion Change Patterns of Fake News

News Content Information

Vaccine Side Effects Deaths )
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d9] 89 90| sFst= @olo] 22 EAS RtFske f&
2] 8L Equation ()< Zth. Az 0
s fMER"TT 3419) ggo) Art

I d
IZZ i:)k(i, ) )

Equation (3)9] t,2 HEY 83 F0l sidst] A=
4to] thafo] Eli= HAE A|gAoltt, w2 = WAl B
g A Bt 32y AFRREG g aie B4
i=3, =39 qf §4F A dA t, & WA, B

Abg'o] =}, ¢;o /F AAHS $3Y3t Equation (4)9] 2
ol w2k Ag 4 mAol Ik dA

g 2 9},

Ey_] E}\—] fm o

7xi+171} ®)

ti={zp2ism

=%kt )

Aol Axe a8skety B3 overfitting)S A
5171 95t f7' ol EFY(pooling)S F&3t &, vixjgto g
o ;ﬂ l?.%:; ?‘ﬂ— *]:L-io]‘:(sigmoid) Elk]_a]. ﬁL/\f’; isﬂ
TR RS HHRit oE £°] Table 19] 24 A, B
o] 1D CNN= &%’f& A2 Table 29t 72 2= 4
HE TR S 4 Sirh Ty 2= S0 Suk
72 B mdo] A7F FHARARE SalolE BT 7

AL A5 = Je A= A5 FEoHA gon,
BA gow gl Az e ek,

;:O

News Emotional Change Patterns

Training
Data A

negative — negative — negative — negative —
negative — negative — negative

Verification | negative — negative — negative — negative —

Data B negative — negative — negative

Fake News Contextual Informafion Analysis——»

Convolutional

Concatenation &
Operation H

convolution kernel
k=Rl

Max Pooling

=

q

& o

1
= N

r
iE]

o

I ST}
LT L (|

" fake news
detection

g

fake news input data

<<START>»

LSTM

<<START>>

Fake Mews Sentiment Change Pattemn Analysis—— »

Fig. 2. Sentiment Change Pattern for Improving Fake
News Detection Performance
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Table 4. Fake News Data Structure
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Table 5. Preprocessing of Fake News

Contents

Information

MorphologicTokenization

(732, "7, WA, A, RS, R, WRE, 9, AR, Y, s, 'AE
Y, AL A CRE, ClEAY, A, AN, SRR, HE, IR, R,
AR R, Y, S, EY, AE, T, Feredy, Al A, HE, R
AR, A, A, A, HE, U

(232, 2791, 20, 524, 66, 1189, 2920, 741, 72, 226, 6, 232, 1144, 20, 524, 66, 875,

M"gﬁ?gé‘i’fical 80, 121, 14440, 630, 282, 4929, 1364, 911, 282, 357, 2, 232, 2179, 4438, 20, 524,
& 66, 4, 1522, 232, 1144, 20, 524, 66, 70]
. [0, 0, -, 0, 232, 2791, 20, 524, 66, 1189, 2920, 741, 72, 226, 6, 232, 1144, 20, 524,
Morphological
o 66, 875, 80, 121, 14440, 630, 282, 4929, 1364, 911, 282, 357, 2, 232, 2179, 4438,

20, 524, 66, 4, 1522, 232, 1144, 20, 524, 66, 70]

Sentence Tokenization

[A%0] TR0 WA A4 HEG & e, A 09 109 & S210] PBES g A
So £2 N4t 43t W AR ABAL FUT WA 44 Aol olFd Zeletn
A Fo| Lesitl, Y ANZE ool B WE YL BT ARYWY A%
Qo] Batslwl Ao S Holg} WAL AR AT Aolen FAU, A U

Emotion N = : '
Chenge 2 %S TUT WA A W0l 5]
Pattern Polarity 2, 2, 2, 2]
Polar Padding [0,0,0,0,0 0,2 2 2, 2
Talker Encoding [71]
Talker Padding®i9 [0, 711
input: | [(None, 120)]
InputLayer
output: | [(None, 120)]
\ 4
input: (None, 120)
Embedding
output: | (None, 120, 100)
/ l \
input: | (None, 120, 100) input: | (None, 120, 100) input: | (None, 120, 100)
ConvlD ConvlD ConvlD
output: | (None, 119, 512) output: | (None, 118, 512) output: | (None, 116, 512)
/ ' \
input: |(None, 119, 512) input: | (None, 118, 512) input: |(None, 116, 512)
GlobalMaxPooling1D GlobalMaxPooling1D GlobalMaxPooling1D
output:) (None, 512) output: (None, 512) output:) (None, 512)

T FHL &2
oz A Q=

e

input: | [(None, 512), (None, 512), (None, 512)]
Concatenate
output: (None, 1536)
\ 4
input: | (None, 1536)
Dropout
output: | (None, 1536)
4
input: | (None, 1536)
Dense
output: (None, 1)
Fig. 4. Fake News Detection Model based on Content Characteristics
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input: [(None, 2)]
InputLayer
output: | [(None, 2)]
input: None, 2
Embedding D ( )
output: | (None, 2, 100)

l

input: [(None, 10)] § input: (None, 2, 100)
InputlLayer Conv1lD
output: | [(None, 10)] output: (None, 1, 32)
. input: (None, 10) ) input: (None, 1, 32)
Embedding GlobalMaxPooling1D
output: | (None, 10, 1) output: (None, 32)
input: (None, 1536) LSTM input: (None, 10, 1) Dot input: (None, 32)
output: | (None, 1536) output: (None, 128) output: | (None, 32) !
&; ******** i ********************************************** ’
input: [(None, 1536), (None, 128), (None, 32)]
Concatenate
output: (None, 1696)
input: (None, 1696)
Dense
output: (None, 32)
L input: (None, 32)
BatchNormalization
output: | (None, 32)
input: (None, 32)
Dense
output: (None, 1)
Fig. 5. Structure of Fake News Detection Model
Table 6. Comparison Model F1-score

Hyper Parameters F1-

Model Embedding -
Batch Filters Kernels Dropout score
Content Word2Vec 64 512 (2, 3, 5] 0.5 0.68
Content + Sentiment Word2Vec 64 512 12, 3, 3] 0.5 0.74

Table 7. Comparison Model Performance Evaluation

Model Accuracy|Precision| Recall |Fl-score

Content 0.62 0.72 0.65 0.68

Content + Sentiment| 0.63 0.66 0.84 0.74
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