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2.1 p #R3F 7 A2 (Natural Language Processing , NLP)
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2.2 ﬁ.ﬁﬁ‘z‘é = %5 (Recurrent Neural Network , RNN)

EhFad ﬁs’;‘%ﬁeﬁ)’éﬁfu&i;ﬁmﬁm (RFwF) iz 3 ER 4 B H@Eylap, o B2
R - BRI TR WE R RET M B - BRI R ET M o
A SRR R AACTRR  Z AL GRS an L o T ¥ 4" & NLP (Natural

Language Processing » p #33F 3 A2 ) 48 o d AP ARF 2 2 £ T2 km

ﬁ;’?'«%—-i% RNNW’J’PJ‘L j“"ﬁJ‘M Ef/%xﬂff‘%lg_\&,al}djw u"}%‘ii}%/iﬁ?]f&f’?
ﬁ”%ﬁ%”’ﬂ?aiﬁﬁﬁg

2.3 £ =P =R 3] (Long Short-Term Memory, LSTM)
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2. text:p < o
3. Subject : i %% -
4. Date: p ¥ o

title text subject date
0 Donald Trump Sends Out Embarrassing New Year'... Donald Trump just couldn t wish all Americans ... News December 31, 2017
1 Drunk Bragging Trump Staffer Started Russian ... House Intelligence Committee Chairman Devin Nu... News December 31, 2017
2 Sheriff David Clarke Becomes An Internet Joke... On Friday, it was revealed that former Milwauk... News December 30, 2017
3 Trump Is So Obsessed He Even Has Obama’'s Name... On Christmas day, Donald Trump announced that ... News December 29, 2017
4 Pope Francis Just Called Out Donald Trump Dur... Pope Francis used his annual Christmas Day mes... News December 25, 2017
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import numpy as np

import pandasz a= pd

import matplotlib.pyplot as plt
import seaborn as  sns

import nltk

import re

from wordcloud dimport WordCloud
nltk. dovnload(’ stopwords")

nltk. dovmload (" punkt’ )

[nltk_datal Downloading package stopwords to /root/mltk data...
[nltk_data]l Packagze ztopwordsz iz already up—to—date!
[nltk_data] Dovnloading package punkt to froot/mltk_data...
[nltk_data]l Package punkt iz already up—to—date!

True

from tensorflew. keras. preprocessing. text import Tokenizer

from tensorflew. keras. preprocessing. sequence import pad sequences

from tensorflow. keras.models import Seguential

from tensorflow. keras.layers dimport Dense, Embedding, LSTM, ConvlD, MaxFoollD
from sklearn.model_selection dimport train_test_split

from sklearn.metrics import classification_report, accuracy_score



fake

= pd.read cev(’ fcontent/drive /MyDrive//2021Fall/5. B E{} ¥ S /7. Frojecti/Fake. cav’ |

real

= pd.read_cev(’ foontent/drive /MyDrive/2021Fall /5. B XS /7. Projectd/ True. cav’ )

real. head ()

title
0 As U.S. budget fight looms, Republicans flip t...
U.S. military to accept transgender recruits o...

2 Senior U.S. Republican senator: 'Let Mr. Muell...

real. head ()

title
0 As U.S. budget fight looms, Republicans flip t...
1 U.S. military to accept transgender recruits o...
2 Senior U.S. Republican senator: 'Let Mr. Muell...
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lindex for index, text in

[8970]

real. iloc[8970]

title Graphic: Supreme Court roundup
text

subject politicsNews
date June 16, 2016

Name: 8970, dtype: object

real = real.drop(8970, axis=0)
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enumerate (real. text. values)

21 R 2 % o

text
WASHINGTON (Reuters) - The head of a conservat...
WASHINGTON (Reuters) - Transgender people will...

WASHINGTON (Reuters) - The special counsel inv...

text
The head of a conservative Republican faction...
Transgender people will be allowed for the fi...

The special counsel investigation of links be...

if str(text).strip() = ']

1 338 WorldCloud() » ~ % 2 7 j2 5 & M5 > & * nltk <5 stopwords % 2 ",ﬁ% i



EERiE =
for news 1in fake. text.values:
text += f7 {news}”
wordcloud = WordCloud(
width = 3000,

height = 2000,

background color = ’black’,

stopwords = set(nltk. corpus. stopwords. words(“english”))). generate (text)
fig = plt. figure(

figsize = (40, 30),

facecolor = 'k,

edgecolor = 'k’)
plt. imshow(wordcloud, interpolation = ’bilinear’)

plt.axis(’ off’)
plt. tight_layout (pad=0)
plt. show()
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real[“class”]
fake["class”]
real["title”] + 7 7 + reall["text”]
fake["title”] + ” ” + fake["text”]

real ["text”]
fake["text”]

real = real.drop([“subject”, “date”,”title”, “publisher”], axis=1)
fake = fake.drop([“subject”, “date”, “title”], axis=1)
data = real.append(fake, ignore_index=True)

del real, fake

y = datal[”class”].values
X =0
stop_words = set (nltk. corpus. stopwords. words ("english”))
tokenizer = nltk. tokenize.RegexpTokenizer (r’ \wt' )
for par in datal”text”].values:
tmp =[]
sentences = nltk. sent_tokenize (par)
for sent 1in sentences:
sent = sent. lower()
tokens = tokenizer. tokenize (sent)
filtered_ words = [w.strip()) for w in tokens if w not in stop _words and len(w) > 1]

tmp. extend (filtered_words)
X. append (tmp)
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One-hot encoding £ 3 % & X ~ & B «w £ > word embedding e = F R & B -
AR Mae RN LA - B o Word2vec ¥ - % kA2 43w Eap k3 - 7 0!

4y p e «hword vectors -+ ¥ 12 % pre-trained word vectors & ¢ similar words -

#limension of wectors we are generating
EMBEDDING_DIM = 100
#lreating Word Wectorz by Word2Wec Method (takes time...)

yi2v_model = genszim.models. WordZVec(sentences=¥, =ize=EMBEDDING_DIN, window=0, min_coumt=1)

len(w2v_model. wv. wvocah)

122248

$¥

Size =100 e REE S o R S g RZF RAIPEPDY G
Window =5 CBOW T ji-z_Word2Vec - B~ % >3 kIgipl¥ B o
Min_count = 1 3T =T fich 3T E 3T min_count 53 0 4 € 0~ Word2Vec R P oo

(6) # & (sequence) £ 3 ~u (padding)
ﬂ?* texts_to_sequences()Ji 3¢ » #-F B o+ * #eF B 7| £t o 1% pad_sequences()

P RE BRI ARR R R o #E B AT R A4 E A 700 B F e




tokenizer = Tokenizer ()

tokenizer. fit_on_textsz (¥)

¥ = tokenizer.texts to_sequences (¥}

plt.hizt([lenix) for =

plt. show()

bin==500]

1600 4

1400

1200

1000 4

800 -

200 -

400 1

200 1

El = = T
0 1000

noz = np.arravl[len(x)

leninos [nos < TOo0l)

439332

maxlen = TO0

#Making all news of
¥ = pad sequences (X,

A S
3.1LSTM #:-4 %

#2 LSTM 35 4 > - 44~ & (Embedding) ~ - i &
HAOLSTM - 03] v 9/ RS # § 117377 i

#lefining Neural Network

model = Sequential ()

#on—trainable embeddidng layer

model. add (Embedding (vocab_size, output_dim=EMBEDDING_DIM,
HLETM

model. add (LSTM (units=125))

model. add(Dense (1, activation="sigmoid’))

model. compile (optimizer="adam’, lozs= binary crozsentropy’,

4000 5000

in X

maxlen defined above

maxlen=maxlen)

K (Dense) 12 % — A keras ¥ e %

weights=[embedding_wectors], input_length=maxlen, trainable=False))

metricz=["acc'])



model. summary ()

Model: “sequential”

Layer (type) tutput Shape Faram #
embedding (Embedding) (None, 700, 100) 12224900
lstm (LSTH) (None, 128) 117248
denze (Denze) (Wone, 1) 129

Total param=: 12, 342, 277
Trainable params: 117, 377
Non—trainable params: 12, 224,300
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model. 1t (¥_train, ¥ _train, walidation =split=0.3, epochs=H)

Epoch 1/6

TarsTar [ ] — &0lz Blimz/ztep — lozaz: 0.1448
Epoch 2/6

TATATAT [ ] - 537z 810ms/step — loss: 0.0882
Epoch 3/6

TaTAT3T [ ] - 538z B1llms/step — loss: 0.0530
Epoch 4/8

TITATAT ] — 596z B0Bms/step — loss: 0.08645
Epoch 5/4

TITATAT [ ] — B3G9z Bl3ms/step — loss: 0.0308
Epoch &/

TarsTar [ ] — 595z BlimzSztep — lozaz: 0.0196
<keras. callbacks. History at OxTfdad4fcabll>

v_pred = (model.predict(¥_test) >= 0.5).astype("int”)

accuracy_score(y_test, y_pred)

0.9908240034021158

o 0.9497

o 0.9659

: 0,9801

20,9788

o 0.9896

o 0.9934

val_lossz: 0.0914 -
val_losz: 0,070 -
val_lossz: 0,0833 -
val_lozsz: 0,0823 -
val_lozsz: 0.0327 -

val_los=: 0.0295 -

wal_acc:
wal_acco:
val_aco:
val_acc:
wal_aco!

wal_acc:

0. 3706

0.9762

0. 9660

0.9672

0. 5882

0.9912



model. fit(¥_train, ¥ _train, walidation zplit=0.3, epochs=h)

Epoch 1/6

TAT/TAT [ ] — 918= ls/=tep — lozz: 0.1268 — acc: 0.9594 — val loz=: 0.0B47 — val acc: 09722
Epoch 2/6

TITTIT L ] - B98s ls/step — losz: 0.0608 — acc: 0.9794 — wval loss: 0.0398 - val_acc: 0,9872
Epoch 3748

T3T/737 [ 1 — 906z ls/step — lozz: 0.0283 — acc: 0.9308 — wval_loss: 0.0863 — val_acc: 0.9756
Epoch 4/6

TITSTIT L ] — BRAs ls/step — lozz: 0.0226 — acc: 0.9926 — wval los=: 0.0234 — wal_acc: 0.9915
Epoch 5/6

TITSTIT L ] — 944s lsf=tep — lozz: 0.0131 — acc: 0.9981 — val loz=: 0.0214 — val_acc: 0.9932
Epoch 6/

TITTIT L ] - B892z ls/step — losz: 0.01585 — acc: 0.9948 — wval loss: 0.0385 - val_acc: 0.9874

<keras.callbacks. Hiztory at OxTHfITd1285%00

yv_pred = (model.predict(¥_test) »= 0.5).astype( int”)

ACCUTacy_SCore (y_tes‘t, y_pred)

0.9B87383418 70824053

£# %

Embedding  (122249,100,700)  Embedding (122249,200,700)
LSTM (128) LSTM (128)
Dense (1,sigmoid) Dense (1,sigmoid)

Loss function

binary_crossentropy

Loss function

binary_crossentropy

optimizer adam optimizer adam
epoch 6 epoch 6

Loss 0.0295 Loss 0.0295
accuracy 0.99082 accuracy 0.98788
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