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Configuration Manual

Arthur Ryan
Student ID: 23333138

1 Introduction

This document summarises the specification of the software and hardware for the project ‘Co-pilot
widget for assisting the public in processing US presidential political candidate tweets from
Twitter in 2024 US elections candidate choice through sarcasm and stance detection’

2 Environment

Python 3.0

3 Libraries
The following libraries are required for running the project code notebooks.

import numpy as np # linear algebra

import pandas as pd # data processing, CSV file I/O (e.g. pd.read csv)
import os

!pip install gensim # Gensim is an open-source library for unsupervised
topic modeling and natural language processing

import nltk

nltk.download ('punkt'")

import pandas as pd



import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

from wordcloud import WordCloud, STOPWORDS
import nltk

import re

from nltk.corpus import stopwords

#!pip install nltk

import nltk

nltk.download ("stopwords")

import seaborn as sns

import gensim

from gensim.utils import simple preprocess
from gensim.parsing.preprocessing import STOPWORDS

import plotly.express as px

from sklearn.model selection import train test split

from sklearn.feature extraction.text import CountVectorizer
from sklearn.linear model import LogisticRegression

from sklearn.metrics import roc_auc score

from sklearn.metrics import confusion matrix

from sklearn.metrics import fl score

from sklearn.metrics import precision score

For latency measurements:
import time

For Sarcasm and Stance:
import keras
#import tensorflow as tf



from tensorflow.keras.preprocessing.text import Tokenizer

from tensorflow.keras.preprocessing.sequence import pad sequences
from tensorflow.keras.layers import LSTM, GRU, Dense, Embedding,
Dropout, GlobalAveragePoolinglD, Flatten, SpatialDropoutlD,
Bidirectional

from keras.models import Sequential

from keras.metrics import FlScore

For Charting:

import io

import xml.etree.ElementTree as ET
import time

from matplotlib.lines import Line2D

from matplotlib.markers import MarkerStyle
from matplotlib.transforms import Affine2D

4 Software Specification

Google Colab: a web environment that uses Google Cloud
Gmail account: to access Google Colab

5 Hardware Specification

Hardware: Hewlard Packard (HP) Z440
Memory: 32GB RAM

Storage: 1'TB SSD

Processor: 4 CPU each of 1.6 Ghz

6 Code Section



6.0 Code sources

Fake News

https://www.kaggle.com/code/paramarthasengupta/fake-news-detector-eda-
prediction-99

Sarcasm

https://www.kaggle.com/datasets/deepnews/fakenews-reddit-comments/data

Stance

https://www.kagele.com/datasets/arashnic/7-nlp-tasks-with-tweets



https://www.kaggle.com/code/paramarthasengupta/fake-news-detector-eda-prediction-99
https://www.kaggle.com/code/paramarthasengupta/fake-news-detector-eda-prediction-99
https://www.kaggle.com/datasets/deepnews/fakenews-reddit-comments/data
https://www.kaggle.com/datasets/arashnic/7-nlp-tasks-with-tweets

6.1 Truth-Fake News detection
~ Data Cleaning

» Use of gensim library 1o preprocess data
» screen out stop words
» screen out words less than length 2

stop words = stopwerds.words('english')
stop_words.extend([ "from', "subject', 're', 'edu', 'use'])
def preprocess(text):
result = []
for token in gensim.utils.simple preprocess(text):
if token not in gensim.parsing.preprocessing.STOPWORDS and len(token) > 2 and token not in stop_words:
result.append(tcken}

LAl - R I I ¥y S O P X

return result

[1] 1 # Transforming the unmatching subjects teo the same notaticn
2 df.subject=df.subject.replace({ 'politics": 'Politicsiews',"politicsiews': "PoliticsMews'})

Additional data cleaning: transforming generic references to proper nouns



v Exploratory Data Analysis (EDA)

Histogram for balance of true v fake news

(] 1 sub_tf_df=df.groupby{ 'target").apply{lambda x:x[ count(}).reset_index(name="'Counts")
2 sub_tf_df.target.replac lse',1:'Tl inplace=True
3 fig = px.bar{sub_tf_df, x
4 color="Counts®, barmode= e
S height=4082)
& fig.show(}
_z.
Counts
20k
23k
§ 13k
= 22.5k
“ 1ok
22k
Sk
21.5k

target



v Historgam of subjects covered

o 1 sub_check = df.groupby( ‘subject").apply(lambda x:x['title'].count(}}.reset_index(name='Number') # .sort()
2 sub_check = sub_check.sort_values(b; wumber® ], ascending=rFalse)
3 fig=px.bar{sub_check, x='subject', y="Number®', cclor="Mumber', title='Number by Subject'}

4 fig.show()

1!

Number by Subject

K a.bjewPali‘icsNe‘.\'s.
1 Number=13113

PoliticsMews worldnews

Number
16k

14k

Mumber

left-news Middle-east

subject

Below is Word Cloud of True News words

people

Clalmrnedia

state.. black:

Below is Word Cloud of Fake News words
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To understand dimensions of data being examined a graph of the title length was made

~ Measuring length of Titles

@ teaulen -

2 in of clean_ jolmed Title], nbing = S8
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Prediction with TF-iDF + Logistic Regression (only using title)

Using only the Title to predict

~ 1st Prediction - based on Title(i.e., max 34 words)

[1 1 X train, X test, y train, y test = train_test split{df.clean_jeined_title, df.target, test size = e.2,random_state=2)
2 vec_train = CountVWectorizer().fit(X_train}
2 X _vec_train = vec_train.transform{X_train)
4 ¥ _vec_test = vec_train.transform{X_test)

[ 1 1model = LogisticRegression(C=2)
2 model.fit(X wvec_train, y_train}
3 predicted_value = model.predict{X vec_test)
accuracy_value = roc_auc_score(y_test, predicted walue)
primt{"Accuracy score = ", accuracy_value)
f1_score_value = f1_score(y_test, predicted walue, average="macro'}
primt{"fFl_score = ", f1_score_value)
precision_score_value = precision_score(y_test, predicted wvalue, average='macro’}
primt{"Precison score = ", precision_score_value)

(Y - T I R T I

(4]

ACCUMrGCY SCOPE = 8.9475838515986892

Fl_score = ©.94724587627738595

Precisen score = @.9470268669868982
fusr/lecal/lib/python2.18/dist-packages/sklearn/1inear_model/_logistic.py:46@: Convergencelarning:



+ 1st Confusion Matrix
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v 2nd Prediction based on Text (i.e., more words than just title)

5D 1 #prediction based on Text 188-288 words vs only Title 8 words max

¥_train, X_test, y_train, y_test = train_test split{df.clean_ joined text, df.target, test _size = 8.2,random_state=2)
vec_train = countvectorizer().fit{x_train)

¥_wec_train = vec_train.transform{X_train}

¥_vec_test = wec_train.transform{X_test)

model = LogisticRegression(C=2.5)

model.fit(X_vec_train, y_train)

predicted value = model.predict(X vec_test)

accuracy_value = roc_suc_score(y_test, predicted value)

primt{accuracy_value)

2 primt("Accuracy scere = ", accuracy_value)

12 f1_score_value = f1_score(y_test, predicted value, average="macro')

14 print("rFl_score = ", fl_score_value)

15 precision_score_value = precision_score(y_test, predicted value, average='macro'}
& primt("Preciscn scere = ", precision_score_value)

WO sl @A R

e e
[ ]

[
[-)

8.926583283354852

ACCuracy score = ©.996582233333869
F1_sCore = 8.3365393136276833
Precison score = 8.996577763318889

(4
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2nd The Confusion Katrix

= A

12



~ 3rd - Prediction - Title and Text combined

[ ] 1d¢f['clean_final'] = df[ original®].apply(preprocess)
2 df[ "elean_jolned final'|=df['clean_final'].apply(lambda x:= ".join(x)}

o' 1 dprediction based on Text 188-208 words s only Title & words max
z
3 X_train, X_test, y_train, y_test = Crain_test_split(df.clean_joined_final, df.target, test_size = 8.2,random_state=1}
4 vec_train = CountVectorizer().fit(X_train)
5 ¥_vec_train = wvec_train.transfern(X_train)
6 X_wec_test = wec_train.transform(¥_test)
7 model = LogisticRegression(C=2.5)
E model.fit({X_ve<_train, y_train}
o predicted value = model.predict{X_vec test)
18 accuracy_walue = roc_aud_score(y_test, predicted_value)
11 print{accuracy_walue})
12 print("Accuracy score = ", accuracy value)
13 1 _score walue = f1_score(y_test, predicted value, average='macro”)
14 print("F1_score = *, f1_score_wvalue)
15 precision_score value = precision_score(y test, predicted wvalue, average="macro’)
16 print{"Precifion score = ", precision_score value)

4

B.996215775213476

Accuracy score = 8.90EO35775213476
Fl_siore = ©,9960932B26645287
Precison score = 8.9361538884445567

13



#bove establishes bassaline from histonic tewest data

14



Build out data i.e., record predictions to feature columns in ‘memory’ / csv file to be
passed to next metric notebook

Build out dataset

[1] 1 # Build out Dataset - make predictions and assign to target column in dataframe
2
3 import numpy as np
4 np.set_printoptions(threshold=np.inf)
3
& #%_train, X test, y_train, y_test = train_test split(df.clean_joined final, df.target, test_si
7 #%_train, X test, y_train, y_test = train_test split(df.clean_joined_text, df.target, test s
9 #vec_train = Countvectorizer().fit(X_train)
1g #¥_vec_train = vec_train.transform(X_train)
11 #¥_vec_test = vec_train.transform{¥_test)
12
13 # ->» put in new tweets here -»»X_vec_test = vec_train.transform{X_test)
14
15 #model = LogisticRegression{C=3)
15 #model.fit(X_vec_train, y_train)

ze = 8.2,random_state-8)
= @.2,random_state=8)

# Vectorising Text column (vs Title or Title and Text) to input to model previously traing on the static data inorder to make predictions on the new X data

13 X_vec_train = vec_train.transform{df_new['clean_joined_text'])
28 predicted value = model.predict(X_vec_test) # it is these predicted values that are to have the graphics to be created from

21 #print{predicted_value.reshape(-1))

23 df_new['predicted true_fake'] = @

na

15



3

23 df mew['predicted_true fake'] = @

24

25 # for i in range(len{df_new)):

26 # if predicted value[i] = 1:

27 # #if new[ "target'].iloc[i] = 1

28 # df_new.loc[i, 'predicted true fake'] = 1
29 # # elif predicted walue.iloc[i] = @&:

28 & # df new['Fake'] =@

31

32i=-@

33 for p in predicted_value:
24| ifp==1

35 #df_mew[ 'target'].iloc[i] = 1

36 df_new.loc[i, 'predicted_true fake'] = 1
37 i+=1

38 | # elif predicted value.iloc[i] == e:

39| # df_new['Fake'] =@

41

42 print(df_new["predicted_true fake'])

43

44 #df_new.info()

45 #df_new = df_new[e,1,2,3,4]

45 #df2 = df1[['A", 'C']].copy(}

47 df_new = df_new[['id', "comtent', 'clean_text', 'clean_jolned_text", 'predicted true_fake"]].copy()
48 #df.drop(df.columns[[5:]], axis=1, inplace=True)

49 df new.info()

5@

51 # ADD section for EDA again here

52

53 # NOT relevant as not in training mede but predictiom # accuracy walue = roc_auc score(y_test, predicted walue)
54 # NOT relevant as not in training meode but predictiom # print(accuracy_wvalue)

a 1

16



~ Sample graphic to represent prediction of Fake v True Tweet

©  1import matplotlib.pyplot as plt
z from matplotlib.ticker import StrMethodFormatter

3

4 | x-axis walues

5x = [8)] & [1,2,3,4,5,6,7,B8,9,1a]

B w-axic walues

7y = df _mew| "predicted true fake' |.ilocf@] ¥ [2,4,5,7,6,8,9,11,12,12]
E

8

18 if y == B:

11 ¥ plotting points as & scatfer plot

12 plt.scatter{x, y, label= “rasberry”, color= "red”,
13 marker= "X", s=458)

14

15 if y == 1:

16 ¥ plotting points as & scatfer plot

17 | plt.scatter(x; ¥, label= “stars™, Color=s “green”,
1E narker= "*", sz458)

19

28

21 i x-axis label

[
[

plt.xlabel( "RealDonaldTrunp” )
I frequency label

(=]
[

24 plt.ylabel| "Fake or Truth®)
25 # plot title
26 plt.title( X Platform (Tweeter feed)’)

Pt
=l

B showing legend

plt.legend( )

I Setting the axls range

plt.x1im{@,8) # (-8.5; &.5} H K-axis range from 8 To 5
plt.ylim{-8.1, 1.1)

plt.gca().set_xticklabels([]}

Lt L B B
[ = ]

[

[P )
e Lt

Hplt.set_yticklabels([str(round{float({label}, &)) for target in y])

17



[4]

plt.title( "X Platform (Tweeter fesd)’)

16

17 I showing legend

1B plt.legend( )

29 B Setting the axis range

18 plt.xlim{B8,8) # (-8.5, @.5) ¥ X-axis range from 8 to 5

31 plt.ylim{-8.1, 1.1}

12 plt.gecaf).set_xticklabels([])

i3

34 Hplt.set yticklabels(|str(round{float{label}, @)) for target im y]}
15 plt.gca() . yaxis.set_major formatter(StrMethodFormatter( " {x:,.&F}"}) # No decimal
16 plt.xticks([-1, 1]}

17 plt.yticks([@, 1])

1B

19 § function to show the plot

48 plt.show( )

<ipython-inpul-48-2158084eda68> 30 UserHarning:
Attempting to set identical low and high xlims makes transformation singular; automatically expanding.
X Platform (Tweeter feed)

| * * o

Fake ar Truth

RealDonaldTrump

18



Create memory for metrics i.e., save a file and add feature 1, 2{in next notebook), 3{in next notebook after notebook 2)

LA

10 save prediction values to csv file to be shared with other metrics to follow L.e., stance and mis/disinformation

2

3 df_rew.to_csvi ' /content/drive/MyDrive/Colab_Notebooks /MSCAITOR/ data_te_graph.csv”, encoding="utf-2")

4

5 0 Rdf_new.save_csw("data_to_graph™)

B

7

B

o
18
11
1z
13
14
15
16
17
1E
19
28
21
22
23
24
25
26
27
2B
20
L]
i1
iz
i3
4
a5
£

import csy

K field names
fields = [“Author®, 'Text”, 'clean_text", ‘clean_joined_text', “target”] # ["Name', "Branch®, 'Year", "OGPA"]

¥ data rows of csw File

rows = df_new I [ ['Mikhil’, 'COE*, '2°, "9.@'],
# ['Samehit', "COE', "2, *9.17],

['aditya*, "IT", 'z*, "9.3'],

['sagar®, 'SE", '1', "9.5'],

['Pratesk’, "MCE', 3", '7.8°],

['sahil®, 'EP", '2', "9.1']]

¥ name of csw file
filename = "/content/drive/MyDrive/Colab_Notebooks/MSCAITOR/data_to_graph.csw”

H writing to csw file

with open(filename, 'w') as cswfile:
U creating a csv writer abject
csvuriter = cav.writer(csvfile)

U writing the fields
csvariter. writerow] fields)

¥ writing the data rows
Cevuriter. writerows | rows

df _new. infol}
df_new. predicted true_fake

19



6.2 Sarcasm

~ Exploratory data analysis (EDA)

[1 10 histograph of sarcastic wi noraal
Z
3 train_df.loc[train_df['label’'] == 8, 'comment’].ste.len().apply(np.loglip).hist(label="normal”, alpha=.5)
4 train_df.loc[train_df[ label'] == 1, ‘comment'].str.len().epply(np.logip).hist(label="sarcastic”, alpha=.5)
S plt.legend();

%
200
150

100
50

-

~ Analysis of Data

All reddit commeents of any size

] 1 sub df & train_of .groupby (" sebreddit’ )| "label' ] .agg([np.siie, np.mean, np.sum, np.median, np.std, np.nin, np.max])
1 sub_d¥. sort_valessi(bys"sum’, sicendingsFalie).head(1d)

20



shze mean Sum  median 2td mim max

subreddit

politics 88 002841 T 00 o3 0 i

The_Donald 50 0100000 5 00 030304 0
leaguecflegends 14 0.ZBST14 4 00 0438807 1] 1

W 5 0400000 2 0b 084772 O

nfl 24 0U0B3333 2 00 0282330 1]
addiysatisfying 3 (usdasar 2 10 QETTIS0 il 1
nba B 0250000 2 00 Q482900 0 1

AskReddit 100 0.020000 2 00 0140705 ]
CFEQHTopic 1 1000000 i 10 MaM i
supergeriTV 1 1000000 1 1.0 BaN 1

Create pipeline and train the TF-iDF + Logistic Regression model

21



~ Training the model

ﬂ' 10 bulild bigrams, put a limit on maximal number of features
28 and minimal word fregquency
I tf_idf = THidfVectorizer(ngram_range=({1, 2}, max_features=58888, ain_df=2)
4 § multinomial logistic regression a.kK.a softmax classifier
5 logit = LoglisticRegression(C=1, n_jobs=4, solver="lbfgs’,
i1 random_state=d42, verbose=1)
7 8 sklearn’s pipeline
E tfidf_logit_pipeline = Pipeline([( "tf_idf", tf_idf),
o ("logit', logit)])

{ 1 EXtime
2 tfidf_logit pipeline.fit{train_texts, y_train}

[4]

|Parallelin_jobs=a}]: Using backend LokyBackend with 4 concurrent workers.
CPU times: wser 115 ms, sys: 113 ms, total: 228 as
Wall Lime: 2.34 =

-

v Pipeline
l » THidfWectorizer
..................... e

» LogisticRegression

R I H

v Visualisations Word Clouds

L] 1 0 wordcloud

[

from wordcloud import WordCloud, STOPWORDS

[1 1 wordclouwd = WordCloud(background_color='black’, stopwords = STOPWORDS,
z max_words = 288, max_font_size = 188,
3 random_state = 17, width=E88, height=488)

Prediction score from TF-iDF + Logistic Regression model

22



~ Reference base line Saracasm accuracy

[1] 1 sccuracy_walue = accuracy _score(y walid, walid pred)
I print{"Accuracy Score = ¥, accuracy_walue)
F1_score_value = f1_score(y_wvalld, vallid pred, averages"macra’)

3
4 print{"Fl_score = °, fl_score_wvalue)
5 precision_score_wvalue = precision scorely_valid, wvalid pred, average='macro’}
6 print{"Precison score = °, preclision_score_valoe)
—IT Accuracy score = @.9312
Fl_score = @.4B248165631469083
Frecison score = @.466

Point TF-iDF + Logistic Regression model trained model at new data
~ Predict Sarcasm with Logistic regression based on new X(twitter) texts

WORIGIMAL predicted walue = tfidf_logit pipeline.predict(df_new texts|'Text'])

[T

predicted _value = tfidf logit pipeline.predict({df_new_texts|'content” | .values.astype('U"}}

[1] 10 HEW SECTION

2

3 df_new_texts| 'predicted_sarcasm'] = @

5 for I in range(len(predicted_value)):

6 if predicted_wvalue[i] == 1:

7 df_new_texts.loc[i; ("predicted sarcasm"}] = 1

E & elif predicted value.iloc[i] == @:

9| = df_new| 'Fake"] = &

1@

11 print(df_new_texts| "predicted_sarcasm® ]}

23



~ Confusion Matrix

[1] 1 def plat_confusion_matrix(actual, predicted, classes,

2 naormalize=False,

3 title="Confusion matrix", figsize=(7,7},
i cmap=plt.cm.Blues, path_to save fig=Mone):
5 mmn

B This function prints and plots the confusion matrix.

7 Normalization can be applied by setting normallze=True .

g

=] import itertools

1a from sklearn.metrics Import confusion_matrix

11 cm = confusion_matrix(actual, predicted).T

12 if¥ mormalize:

13 tm = cm.astype( ' float') f cm.sum{axis=1)|:, np.newaxis |
14

15 plt.figure(figsize=figsize)

16 plt.imshow{cm, Interpolation="nearest”, cmap=cmap)

17 plt.titleftitle)

1B plt.colorbar])

19 tick_marks = np.arange(len{classes))

28 plt.xticks{tick_marks, classes, rotation=98)

21 plt.yticks(tick_marks, classes)

22

23 fmt = ".2F" 1f normalize elce "d°

24 thresh = cm.max()} / 2.

15 for 1, j in itertools. product(range{ca.shape[@]}), range(cm.shape[1]})):
26 plt.text({j, I, format{cm[i, j), fmL),

27 horizontalaligneent="center",

2B color="white"” if cm[i, j] > thresh else “black™}
20

i@ plt.tight_layoul(}

S | plt.ylabel( 'Predicted label')

iz plt.xlabel( True label®)

33

14 i¥ path_te_sawve fig:

a5 plt.savefig(path_to_save_fig, dpi=388, bbox_inches="tight")

~ Sarcasm - Confusion Matrix

24



| 1 plot_confusion_matrix(y_walld, valld pred,

2 Lfiaf_loglit pipeline.named steps|”logit'|.classes , figsize=(8, B8))

[4]

Confusion matrix

200
17
150
T
=]
L
=
[}
o
=
p
= - 100
1 o 0
- a0
e o
True label

25



~ Sample graphic to represent prediction of Sarcasm or Not/Straight Talk

0 TO BE POINTED AT THE MEW DATA W
0 TO BE POINTED AT THE NEW DATA A
# TO BE POINTED AT THE MEW DATA ¥ - originally form Truth Fake module

[1]

import matplotlib.pyplot as plt
+ron matplotlib.ticker import StrMethodFormatter

I x-axis values

x=[8] 8 [1,2,3,4,5,6,7,8,9,18]
0
11y
1z
1%
14 if y == 1:

15 & plotting points as a scatter plot

16 plt.scatter(x, ¥, label= “rasberry talk®™, color= "red”,

-
L R I - IR L

-axis values
df_new_texts|"predicted sarcasa”].iloc[e] B [2,4,5,7,6,8,9,11,12,12]

o

17 marker= “E", 5=458)
18 plt.legend(loc="upper right")
19

8 if y == @:

21| A plotting points as a scatter plot
1 plt.scatter(x, ¥, label= "straight talk®, color= "green”,
13 marker= "4", 5=4%58)

24 plt.legend(loc="lower right')

25

6

27 0 x-axis label

2B plt.xlabel( "RealDonaldTruenp” )

29 § frequency label

18 plt.ylabel( "Straight Talk or Sarcasm’)
31 0 plet title

26



38 plt_gea().set_xticklabels{[]}
19

It.set_yticklabels([str{rount
y.yaxis.set_major_formatter(StriethodFornatter {x:,.
_xticks([-1, 1])
1t.yticks([@, 1])

float(label}, 8)) for target in y])
*}) B No decimal

to show the plot

serWarning: Attespling to set identlcal low and high xlinms mekes Cransformation singular; automatically expanding.

0

(-axis range from @ to 5

X Platform (Tweeter feed)

straight Talk or Sarcasm

01 * * straight talk

RealDonald Trump

Improving the prediction performance: Build and use a LSTM model
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Model Improvement above tfidf+logit regression 70% accurate -= trying here LSTM to

get higher accuracy

[1

[T
B R D WD B Wl DN W fe L b e

R R e
- - B A

19
8

I LSTM

Text pre-processing

import tensorflow as tf

from tensorflow.keras.preprocessing. text import Tokenizer

from tensorflow.keras.preprocessing. sequence import pad_sequences

from tensorflow.keras.callbacks import EarlyStopping

¥ Modeling

from tensorflow.keras.models import Sequential

From tensorflow. keras.layers import LSTM, GRU, Dense, Embedding, Dropout, GlobaliveragePoolingll, Flattes, SpatialDropoutiD, Bidirectional

W Wipip install keras
I import keras.preprocessing.text Tokendzer

I from keras.preprocessing.sequence import pad_sequences
I from keras.layers import Embedding, LSTM, Dense

I from keras.models import Sequential

import keras
Bimport tensorflow as tf

11 from tensorflow.keras.preprocecsing. text Import Tokenizer

12 from tensorflow.keras.preprocessing. sequence import pad_seguences

13 from tensorflow.keras.layers import LSTM, GRU, Dense, Embedding, Dropout, GlobalAveragePoolinglD, Flatten, SpatialDropoutlD, Bidirectional
24 from keras.models import Sequential

25
26
27
iB

B train_texts, valid_texts, y_train, y valid = \
n train_test_split(train_df['comment'], train_df[ label’], ramndon_state=42)
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27 § train_texts, valid_texts, y_train, y valid = \
28 H train_test_split(train_df['comment'], train_df["label’], random_state=d42})

1@ 0 The input text, example could be list of sentences
31 texts = train_texts[:=] # [...]

12

33 § The labels corresponding to the input text

34 labels = y_train(:] ¥ train_df['label’] & train_texts['Author'] & [...]
5

16 # Hyperparaneters

17 max_words = 18888 ¥ max nunber of words to use in the vocabulary

18 max_len = 288 U max length of each text (in terms of nember of words)

10 enbedding_din = 288 ¥ dimension of word embeddings

48 litm_units = &4 0 number of wnits in the LSTM layer

41 num_classes = len(set{labels}) § 2 ¥ len(y_train) ¥ y_train.unigue() # 2 ¥ len(set(labels)) § number of classes
42

43§ Tokenize the texts and create a vocabulary

44 tokenizer = TokenLzer (num_words=nax_words)

45 tokenizer. Fit_on_texts(texts.values._astype("U'))

46 sequences = tokenlzer.texts_to_seguences|ltexts.values.astype('U'))

47

4B § Pad the Sequences S thE)’ all have the same length

48 ¥ = pad_sequences(sequences, maxlen=max_len)

58

51 0 Create one-hot encoded labels

52y = keras.utils.to_categorical(labels,

53 nun_classes)

54

55 0 Build the model

56 model = Sequential()

57 model.add |Enbedding(max_words, embedding_dim, input_length=max_len)}

58 model. add [LSTM{1sta_units))

59 model.add(Dense(nun_classes, activation="softmax'}) ¥ 'relu’’ ; “rmsprop”
&8

61 0 optimizer="adem’, loss="mse'

62

63

&4 I Compile the model

65 model.compile(loss="categorical_crossentropy', optimizer="adam', metrics=['accuracy']) ¥ ‘binary_crossentropy”
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The LSTM model is trained over 10 epochs (shorten quantity of data to be
reproducible in a code demonstration i.e., full dataset takes 10 mintues just to do
this section)

4]

G4 § Compile the model

&5 model.compile{loss="categorical crossentropy’';, optimizer="adam', metricsi=['accuracy']) ¥
&6

&7 # train_texts;, wvalid_texts, y train, y_wvalid

6B

E9 8 Train the model

—

78 model.fit(x, y, batch_size=32, epochs=18)

Jusrflocalflibfpythond 18/dict-packages fkeras/sroflayers/corefenbedding. py:98: UserWarning: Argument ~Input_length

warnings.warn(

Epoch 1718

2428 m— 05 IIGmL/SLep - Blcuracy: B.8937 - loss: @.4441
Epoch 2518

24724 ——————eme 125 3@7ms/step - accuracy: B.9435 - loss: 82157
Epach 3518

2424 ———— 105 IA3msSslep - accuracy: 8.9414 - loss: @.286E
Epoch 4718

2424 m— 5 IO2mLi/SLlep - Bicuracy: 8.9411 - loss: @.1793
Epoch 5518

24724 ——————emee. B8 21Sms/slep - aicuracy: B.9645 - loss: B.8948
Epoch &/18

2424 m—— 105 44BmsSslep - 2ccuracy: B.9825 - loss: B.8444
Epoch 7718

2424 =——— 135 5E3msSstep - accuracy: B.9968 - loss: B.8238
Epoch Bf18

242 m——1AC IGEZmS/Step - accuracy: B.9976 - loss: B.8291
Epoch S/18

2424 =———— Q5 I1EmL/SLep - Bicuracy: 8.9978 - loss: B.8869
Epoch 18/18

2424 m—— 5 3EOmMsSslep - alcuracy: 1.8888 - loss: B.8836
<keras.src.callbacks history History at 8xFbffetboSelds

30

‘binary_crossentropy

deprecated.

Just

remove it.



+ Sample graphic to represent prediction of Sarcasm or Not/Straight Talk

0 TO BE POINTED AT THE MEW DATA &
0 TO BE POINTED AT THE MEW DATA &
0 TO BE POINTED AT THE MEW DATA & - originally form Truth Fake module

[1

import matplotlib.pyplot as plt
from matplotlib.ticker import StrdethodFormatier

plt.subplot(l, 2, 1) # row 1, column 2, count 1

B x-axis walues

x=[@] » [1,2,3,4,5,6,7,8,9,18]

12 B y-axis walues

13 v = df_new_texts|predicted_true fake'].iloc[a] & [2,4,5.7,6,8,9,11,12.12]
14

15

16 if y == @:

17 | & plotting points as a scatter plot

18| plt.scatter(x, ¥, label= "raskerry”, color= "red”,
13 narker= "X", 5=458)

28

21 if y == 1:

22 K plotting points as a scatter plot

23| plt.scatter(x, ¥, label= "stars™, color= “green”,
24 markers “47, £=45@)

15

26

27 0 x-axis label

18 plt.xlabel( " RealDonaldTrunp” )

20 0 frequency label

18 plt.ylabel( Fake o Truth®)

i1 B plot title

12 plt.title( X Platfors (Twitter feed)'})

13 i showing legend

14 plt.legend( )

15 0 Settimg the axis range

16 plt.x1lim{B,8) # (-8.5, .5} ¥ X-axls range from 8 Lo 5
17 plt.ylim(-8.1, 1.1)

18 plt.gea( ) .set_xticklabels([]}

g

48 Bplt.set_yticklabels([str{round{float{label), @)) for target in y]}

[
(I T =, T R P S
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A pLL.ylim{-#.1, 1.1}
18 plt.gca().set_xticklabels([])

£ ]

48 Bplt.set_yticklabels([str(round{float{label), @)) for target in y])

41 plt.gea).yaxis.set_major_formatter(StrMethodFormatter( {x:,.&F}"}} #§ No decimal
42 plt.xticks([-1, 1]}

43 plt.yticks([@8, 1])

44

45

46 plt.subplot(l, 2, 2} 8 row 1, column 2, count 1

47 I x-axis values

4B x = [@] # [1,2,3,4,5,6,7,.8,9,18]

49 | y-axis values

58 0y = df_new_texts|"target’].ilec[e]  [2,4,5,7,6,8,9,11,12,12]

51 Wy = int{prediction[@]) 0 [2,4,5,7,6,8,9,11,12,12]

52y = prediction[®] ¥ [2,4,5,7,6,8,9,11,12,12)

53

54 if y »= B.99:

55 W plotting points as a scatter plot

56 plt.scatter(x, y, label= “rasberry talk™, color= "red”,

57 narker= "¥", s=458)
58 plt.legend(lec="upper right')
58

&8 if y == @:

61 # plotting points as a scatter plot
62 plt.scatter(x, y, label= "straight talk®, coler= "green”,

£3 marker= "4", 5=458)
£4 | plt.legend(loc="lower right')
&5

66 0 x-axis label

67 plt.xlabel( "RealDonaldTrunp” )

EB B frequency label

60 plt.ylabel{ "Straight Talk or Sarcasa’}
78 0 plot title

71 plt.title('x Platforn (Twitter feed)'}
72 B showing legend

73 Hplt.legend()

T4 Bplt.legend(['Legend” ], loc='upper left')
75§ Setting the axis range

76 plt.xlim{B,8) # (-8.5, 8.5} M X-axis range from 8 to 5
TTonlt wlimf-A 1. 113
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e s 1 n .

75 I Setting the axls range

76 plt.x1lim{B,8) 0 (-8.5, &.5) M X-axis range from 8 to 5

77 plt.ylim{-8.1, 1.1)

TE plt.gca().set_xticklabels([]}

7o

BB Hplt.set_yticklabels([str{round{float{label), 8)) for target in y])
81 plt.geal).yaxis, set_major_formatter(StrMethodFormatter( {x:,.8f} 1) I No decimal
82 plt.xticks([-1, 1])

B3 plt.yticks([@, 1]}

B4

ES I function to show the plot

BG Nplt.show()

E7

EE 0 function to show the plot

80 plt.show()
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X Platform (Tweeter feed)

Straight Talk or Sarcasm

*

* straight talk

6.3 Stance

RealDonaldTrump
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~ EDA / Exploratory data analysis

[ ] 18 Needs adjusting for three categories of labels 8,1,2 / true-neutral, misinformation{mistakes), disinformation(lies)
2

3 traln_df.loc[train_df['label") 2, 'tweet’].str.olen{).apply{np.loglp) hist{label='disinformation’', alpha=.5)
4 train_df.loc[train_df['label'] == 1, 'tweet’'].str.len{).apply{np.loglp).hist{label="misinformation', alpha=.5)
1 5}

5 train_df.loc[train_df[ ' label’ o 'tweet].ste.lend).apply{np.loglp) hist{label="normal’', alpha=.5)
6 plt.legend();

ar ‘ .
e disinformation
120+ musinformation
e normal
100 - - - —
BO
60 - _—
a0
210 4
o
3.6 3B 4.0 4.2 4.4 4.6 4.8 5.0

Build TF-iDF model (base model)

35



o

i build bigrams;, put a limit on maximal number of features

2 0 and minimal word freéquency
I Lf_Lidf = Tfidfvectorizer(ngram_range=(1, 2}, max_features=58E88, min_df=2)
4 § multinemial logistic regression a.k.a softmax classitier
5 logit = LogisticRegression(C=1, n_jobs=4, solwver="lbfgs',
G randon_state=42, wverbose=1)
70 sklearn™s pipeline
E Lfidf_logit pipeline = Pipeline(|("tFf_idf", ©f_Ldf),
g [“logit®, logit)])
Build pipeline

D 1zutine
Z tfidf_logit_pipeline.fit{train_texts, y_train}

—I" |Parallelin_jobs=4)): Using backend LokyBackend with 4 concurrent workers.
CPU times: wser 122 ms, sys: 79 ms, total: 281 ms
Wall time: 4.59 %

. Pipeline

l r TidfVectorizer |

1 1
| |
i ..................... e i
|

+ LogisticRegression

e e e = J __________ JI

Base model: TF-iDF scores (accuracy + f1 + precision + recall)

o- 1 accuracy_value = accuracy_score(y _walld, walid pred)
I print{"A&ccuracy score = ", accuracy_value)
3 f1_score_value = f1_score(y_valid, walid_pred, averages"macra’)
4 print{"Fl_score = =, f1_score_walue)
5 precision_score wvalue = precision score(y valid, wvalid pred, average=‘macro’)
6 print{"Preciion score = °, precision_score_walue)
7 recall score_wvalue = recall_score(y_wvalid, valid_pred, averages"macra’)
B print({"Recall score = "; recall score walue)
]

—I"’ Accuracy score = B E264516125832258
Fl_score = @.37997852627772284
Precison score = 2.5466183574879228
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~ New Section - Prediction on Pulled from X / Twitter tweets

Build out the memory / file from previous two notebooks that added the Truth-Fake, then Sarcasm features/mettrics

[] 10 HMEW SECTION

=

I df_new_textsi| 'predicted misinformation’'] = @

4 df new_texts| 'predicted_disinformation'] = 8

=

G for L in rangeflen(predicted wvalue}):

7 Lf predicted_wvalue[i] == 1:

B df_new_texts.loc[i;, "predicted_misinformation"] = 1

9 elif predicted_wvaluei] == 2:
1a df_new_texts.loc[i, "predicted disinformation”] = 1
1l
12 df_new_texts = df new texts[['id", ‘centent'; ‘clean text'; 'clean_jolrned_text®, ‘'predicted_true fake®; ‘predicted sarcass”, 'predicted misinforsation”, “predicted_disinformation’]]
1%

14 Bprint(df_new_texts| predicted_disinformation’ |)
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+ Model

©

1 def plot_confusion_matrix{actual, predicted, classes,

2 normalize=False,

3 title='Confusion matrix®, Figsize=(7,7),
4 cnap=plt_cm.Blues, path_te_sawve_fig=Mone):
o

G This function prints and plots the confusion matrix.

7 Normalization can be applied by setting normalize=True .

g

] import itertools

14 from sklearn.metrics Inmport confusion_matrix

11 cm = confusion_matrixfactual, predicted).T

12 iF normalize:

1% cn = cm.astypel ' float') f cm.sumfaxis=1)[:, np.newaxis]
14

15 plt.figure(figsize=tigsize)

16 plt.imshow(cm, interpolation="rearest’, cmap=caap)

17 plt.title(title)

18 plt.colorbary)

19 tick_marks = np.arange(len{classes))

28 plt.xticks(tick_marks, classes, rotation=98)

21 plt.yticks(tick_marks, classes)

1z

13 fmt = ".2F" 1If normalize else “d°

24 thresh = cm.max(} / 2.

15 for 1, j in iterteoels.product(range{cn.shape[@]), rangel(cm.shape[1]}):
16 plt_text{j, i, formaticm[i, j], Fat),

27 horizentalaligament="center"”,

28 color="white" if cm[i, j] > thresh else "black™)
29

£l plt.tight_layeut(})

31 plt.ylabel( ' Predicted label')

32 plt.xlabel( 'True label®)
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1z
13
14
15

- '

plt.xlabel( 'True label")

i+ path_to _sawe fig:
plt_savefig(path_to_save fig, dpl=308, bbox_inches="tight")
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Read in memory file of previous notebooks features, Truth-Fake, Sarcasm then write the new feature Stance to the memory file

u 1 import fsw
2
I § Step 1: Read the existing SV file and store its content
4 csv_file path = 'data_to_graph.csv”
5 with open(’ fcontent/drive/HyDrive/Colab_ Notebooks /HSCATITOR/data_to_graph.csv', "r") as file:
& reader = csv.reader{file}
7 data = list{reader)
B
9§ Step 2: Define the values for the new column

168 new_valees = valid_pred N df_new_texts['predicted_sarcasm"] ¥ ["MNew York®, 'Los Angeles®, "Chicago', 'San Franciscoe']
11

12 4 Step 3: Add the new colusn header to the first row of the data

13 data[@].append( ' predicted stance’)

14

15 § Step 4: Add the new column values to the remaining rows of the data

16 for 1 in range(l, 154): & len{data})):

17 datal i].append(new_values[i - 1]}

1E

19 0 Step 5: Write the updated data back to the C5V file

28 with open(’ fcontent/drive/HyDrive/Colab Notebooks /MSCATTOP/data to_graph.csv';, "wW"; newline='") as file:
21 writer = ¢sv.writer(file})

a2 writer. writerows(data)

40



Confusicn matrix

1 plot cowrfusio

matricly valld, valld pred,
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Confusion matrix
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Fredicted lak=]
=

3 3 B!
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Side-by-Side graphic: three metrics (True v Fake news + Sarcasm + Stance) visualised
in graph version 1 i.e., the side-by-side graph

Sample graphic to represent 3 metrics i) True vs Fake ; ii) Straight vs Sarcasm ; ii

)

Misinformation vs Disinformation

ﬂ 14 TO BE POINTED» AT THE MEW DATA &
2§ TO BE POINTED» AT THE MEW DATA &
3§ TO BE POINTED AT THE MEW DATA ¥ - originally form Truth Fake module
5 import time
G import matplotlib.pyplot as plt
7 from matplotlib.ticker import StrMethodFormatter
B
9§ measure User ; Sys ; and Wall time for evaluation
18 IR ime

11 start_time = time.process time()
12 i Code to measure

14 plt.subplot(l, 3, 1} # row 1, column 2, count 1
15 0 x-axis wvalues
16 = [&] # [1,2,3,4,5,6,7,B,9,18]

17 0 y-axis wvalues

19 df _new_text: = pd.read_csv("/content/drive/MyDrive/Colab_Notebooks /MSCAITOP/data_to_graph.csv')
28 y = df_new_texts| predicted true_fake® |.iloc[@] ¥ [2,4,5,7,6,8,9,11,12.12]

22 if y == @:

23| N plotting points as a scatter plot

24 plt.scatter(x, ¥, label= "fake tweel";, color= “red”;
15 marker= "X", 5=458)%

26 plt.legend(loc="lower Left'})

27 1f y »>= 8.99:

2B | N plotting points as a scatter plot

29 plt.scatter(x, ¥, label= “true tweel";, color= "green”,
18 marker= "*", $=458%

11 plt.legend(loc="upper right')

iz

13 | x-axis label

14 plt.xlabel("RealbonaldTrump” )

15 I frequency label

-

[ =1

plt.ylabel("Fake or Truth®)
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15 I frequency label

16 plt.ylabel( "Fake or Truth®)

i7 8 plot title

I8 plt_title('x Platfora')

18 Il showing legend

4@ Bplt.legend()

41 0 Setting the axis range

47 plt.xlim{B,8) 0 (-8.5, &.5)} U XN-axis range from 8 to 5

43 plt.ylim{-8.1, 1.1)

44 plt.gea() .set_xticklabels([]}

45

46 Bplt.set_yticklabels([str(round{float{label), @)) for target in y])
47 plt_geai).yanis.set_major_formatter(StrMethedFormatter( " {x:, . 8F} 1) I No decimal
4B plt.xticks([-1, 1])

40 plt.yticks([@, 1]}

58

51

52 plt.subplot(l, 3, 2} # row 1, column 2, count 1

53 0 x-axis walues

54 x = [@] o [1,2,3,4,5,6,7,8,0,18]

55 0 y-axis walues

56 Ny = df new_texts|"target®].iloc[@8] ¥ [2,4,5,7,6,8,9,11,12,12]
57 0y = int{prediction[@]} # [2,4,5,7,6,8,9,11,13,12]

58 By = predictien[®] ¥ [2,4,5,7,6,B8,9,11,12,12]

50y = df new_texts|predicted_sarcasn® |.iloc[@)

&8

61

62 if y »= @.099:

63 | N plotting points as a scatter plot

64 | plt.scatter(x, w, label= “direct tweet™, colors “green”,

&5 narkers %", S=458)
&6 plt.legend(lec="upper right')
67 if y == @:

6B | # plotting points as a scatter plot
69 | plt.scatterix, ¥, label= "sarcastic tweet™, color= "red”,

78 markers “X", s=4%@)
71 plt.legendiloc="lower right’)
72

730 w-axis label
74 plt_xlabel( RealDonaldTrunp” )
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730 x-axis label

74 plt.xlabel( RealDonaldTruap® )

75 0 frequency label

76 plt.ylabel( Sarcasn or Direct Talk")

77 0 plot title

7B plt.title('X Platform')

79§ showing legend

B8 Nplt.legend)

81 dplt.legend( [ 'Legend” ], loc='upper left')

B2 0 Setting the axis range

B3 plt.xlim{@,8) ¥ (-8.5, 8.5} ¥ X-axis range from 8 to S

84 plt_ylim{-8.1, 1.1)

BS plt.gcaf).set_sticklabels([]}

BE

87 Hplt.set_yticklabels([str({round{float{label), 8)) for target in y])
BE plt.geal).yaxis.set_major_formatter(StrMethodFormatter] {=:,.8¥}"1) § No decimal
BO plt.xticks([-1, 1]}

98 plt.yticks([@, 1])

91

52 0 function to show the plot

93 Nplt. show()

G4

95

95 plt.subplet(l, 3, 3} 0 row 1, column 2, count 1

57 B =-axls walues

S8 x = [@) 0 [1,2,3,4,5,6,7,8,9,18]

S99 0 y-axis values

16a

181 Uy = predicted_value.iloc[8] # valid_pred ¥ df _new_texts| predicted_true_fake'].iloc[8] ¥ [2,4,5,7,6,8,0,11,12 12]
182 y = df_new_texts| predicted stance”].ilec[a)

183

164 if y == @:

165 | ¥ plotting points as a scatter plot

166 plt.scatter(x, y, label= “neutral tweet”, color=s “green”,
187 narker= “star”, s=458)

168 plt.legend(lec="lower Left')

168 if y »>= @.98:

116 | & plotting polnts as a scatter plot
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189 if y »= @.909:
116 | ¥ plotting points as a scatter plot
111 | plt.scatter{x, y, label= "mis/disinformation”, coler= “red”,

112 markers “K", 5=458)
113 plt.legend(lec="upper right’)
114

115 # x-axis label

116 plt.xlabel{ " RealDonaldTrunp” )

117 A frequency label

11E plt.ylabel( " Standard or DisinformalitondMisinformation')
119 4 plot title

128 plt.title('X Platfora’)

121 0 showing legend

122 Nplt.legend])

121§ Setting the axls range

124 plt.x1lim{B,8) # (-B.5, @.5) M X-axis range from 8 Lo 5
125 plt.ylim{-8.1, 1.1}

126 plt.gcal).set_xticklabels([]}

127

128 Bplt.set_yticklabels([str{round{float(label}, @)) for target in y])
120 plt.geal).yaxis.set_major_formatter(StrMethodFornatter {=:,.8F1")) # No decimal
138 plt.xticks([-1, 1]}

131 plt.yticks([8, 1])

132

133

134 B function to show the plot

135 plt.tight_layout{)

136 plt.showy ]

137

138 end_time = time.process_time()

130 print(¥"CPU time used: {end_time - start_time} seconds")
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X Platform X Platform

X Platfarm

* true tweet

Fake or Truth
Sarcasm or Direct Talk

0 o d
: sarcastic tweet

Standard or Disinformaiten&Misinformaticn

2
)
=
&
¥
i1
=
=]
=

RealDonaldTrump

CPU time used: B.7297617659995903 seconds

RealDonaldTrump

RealDonaldTrump
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New model (LSTM) to see can an improvement be made to the base model of Tf-iDF +
Logistic Regression

->>NEW LSTM in Stance notebook<<- Model Improvement** above tfidf+logit

w
regression 70% accurate -= trying here LSTM to get higher accuracy bold text

[1 14 L5TM

2

3 0 Text pre-processing

4 I Import tensorflow as tf

50 from tensorflow.keras.preprocessing.text import Tokenlzer

6 # from tensorflow.keras.preprocessing.seguence import pad sequences

T U from tensorflow.keras.callbacks import EarlyStopping

E Il & Modeling

90 from tensorflow.keras . models import Sequential

18 # from tensorflow.keras.layers import LSTH, GRU, Dense, Embedding, Dropout, GlobalAveragePoolinglD, Flatten, SpatialDropoutlD, Bidirectiosal

11

1z

13 0 #ipip install keras

14§ import keras.preprocessing.text Tokenizer

15 0 from keras.preprocessing.sequence import pad sequences

16 # from keras.layers Lmport Embedding, LSTH, Dense

17 § from keras.models import Sequential

1E

19 import keras

28 Himport tensorflow as .f

21 from tensorflow.keras.preprocessing. text Import Tokenizer

22 from Censorflow.keras.preprocessing. sequence import pad sequences

23 from tensorflow.keras.layers import L3TM, GRUY, Dense, Embedding, Dropout, GlobalAveragePoolinglD, Flatten, SpatialDropoutlDl, Bidirectional
24 from kKeras.models Import Sequential

25 from keras.metrics import Flicore ¥ (average=Mone, threshold=None, name="fl1_score™, diype=Nome)
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15 tron keras.netrics import FlScore ¥ (average=Mone, threshold=None, name="fl_score”, dtypesMone)
26

27

28 Il The input text, example could be list of sentences

29 texts = train_texts[:] 0 [...]

i@

31 0 The labels corresponding to the input text

12 labels = y_train[:] ¥ train_df['label’] & train_texts['Author'] & [...]

14 Il Hyperparameters

15 max_words = 18888 N max nusber of words to use in the vocabulary

16 max_len = 288 # max length of each text (in terms of number of words)

A7 embedding_din = 200 ¥ dimension of word embeddings

18 lstm_wnits = 64 # nuaber of units in the LSTM layer

18 pum_classes = len(set{labels}} 0 2 ¥ len(y_train) ¥ y_traln.unigque(} # 2 ¥ len(set{labelz}} § number of classes

41 I Tokenize the text: and create a vocabulary

42 tokenizer = TokenLzer (mun_words=max_words)

43 tokenizer . Fit_on_texts(texts.values.astype( U'))

44 seguences = tokenlzer.texts_to_seguences(texts.walues.astype('U"])
45

46 0 Pad the sequences so they all have the same length

47 x = pad_seguences(sequences, maxlen=max_len)

48

49 I Create one-het encoded labels

58 y = keras.utils.to_categorical{labels,

51 nun_classes)

52

53 8 Build the model

5d model = Seguentiall)

55 model.add (Enbedding(max_words, eabedding_dim, input_length=max_Len)}
56 model.add (LSTM{ lsta_units))

57 model.add(Dense(nun_classes, activation="softmax")}) ¥ ‘relu’’ ; “rmsprop”
5B

59 0 optimizers"adem®, loss="mse’

57 model . add(Dense{nun_classes, activation="softmax’"}) 8 'relu’' ; “rmsprop”

58

50 0 Dptin‘lii&l“:'idém'. loss="mse"

&0

&1

62§ Compile the model

63 model . compile(loss="categorical_crossentropy’, optimizer="adam’, metrics=[’accuracy’]) ¥ 'Binary_crossentropy”
64

65§ train_texts, walid_texts, y_train, y_walid

B6

67 # Train the model

6B model.fit(x, y, batch_size=32, epochs=18)
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Epoch training (data used is shortened to make the code run within the time limit of the
demonstation)

Epoch 1718

15718 11s 42Ams/step - accuracy: B.5886 - loss: 1.8644
Epoch 2718

15718 135 I9Sms/step - accuracy: B 5684 - loss: B.9416
Epoch 3718

15718 45 262ms/step - accurady: B.5929 - loss: 8.825%1

Epoch 4718

15718 45 259ms/fstep - accuracy: B.7658 - loss: 8.5962

Epoch 5718

15718 56 I6Tms/step - BCcuracy: B. 8924 - lopss: B.3268

Epoch &/18

15718 55 20dms/step - BLcuraly! B.9796 - lpss:! @ 1482

Epoch 7718

15718 ds 197ms/step - accuracy: B.9893 - loss: 8.686838

Epoch Ef18

15715 56 IBIZms/step - accuracy: 8.9948 - loss: B.8424

Epoch /18

15715 65 IT3ms/step - accuradcy: B.99%4 - loss: 8.8186

Epoch 18718

15715 35 19Tms/step - accurady: 8.995% - lpss: 8.81461

ckeras. src.callbacks  history. History at Bx?Sd66ad+2508>
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Point the new model (LSTM) at the new data

Using NEW data -> predict using NEW model LSTM previously trained on reference
ground truth labelled stance data

I Using WEW data -»> predict using NEW model LSTM preicusly trained on reference ground truth labelled stance data

I write Stance prediction results ton chared dataframe
import numpy as np
X = df_mew_texts| "Text']

I Tokenize the texts and create a vocabulary

tokenizer = Tokenlzer(nun_words=max_words)
Htokenizer.fit_on_texts{texts.wvalues.astype('U')]

tokenizer . Fit_on_texts(df_new_textsi| 'content’ |.values.astypel'U’}}

I sequences = Cokenizer.texts to sequences(lexis.values . astype( U })

seguences = tokenlzer.texts_to sequences [df_new_texts|'content' |.wvaluwes . astype( L")}

-0 I - T, B R

[T [y
[E I I iy

i Pad the sequences so they all have the same length

X = pad_sequences|sequences, maxlen=max_len)

e e
Lo B =]

prediction = [
prediction = model.predict(xX)

[y
o

[

I Creating multi-dimension array
Rarrayl = [1, 2, 4, [5, [6, 7]]]

I Object Data type is accept all data-type
Data_type = int

[E I R T

=

B How we fix Lhe error
Inp_array = numpy.array(prediction, dtype=Data_type)

oom s

I TEMP commented out
lprediction = np.array(prediction, ditype=Data_type}
lprediction = prediction.flatten{"C"}

df_new_texts[ ‘predicted_stance_neutral'] = 8

[=CR L R N P L

dFf_new_texts| ‘predicted_stance misinformation’] = @
5 df_new_texts| '‘predicted_stance_disinformation')] = @

dFf_new_texts| ‘predicted_stance all types'] = @

T o T T o T o T T I A 0 I

3 m sl
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16 df_new_texts[predicted_stance disinformation’] = @
17 df_new_texts| 'predicted_stance_all_types'] = @

1B

g

48 Wfor 1 in range(len(prediction)):

411 =@

42 for p in prediction[:, 8]:

43| if p »>= B.58:

44 ¥print{p)

as df_new_texts.loc[i, "predicted stance_neutral’] = 1
46 L #=1

47

4Ll =8

49 for p in prediction[:, 1]:
58 if p »= B.58:

51 df_nen_texts.loc[i, "predicted_stance_misinformation] = 1
52 is#=1

53

M4i=8a

55 for p in prediction[:, 2]:
56 if p »= B.58:

57 d¥ new_texts.loc[i, 'predicted stance disinformation’] = 1
58| & 4= 1

59

681 =8

&1 Wfor p in prediction[:, 2]:
62 for & in rangeflen(df_new_texts)):
63 | if df _new_texts.loc[i, '"predicted stance neutral®] == 1 and of _new_texts.loec[i,

-] df_nes_texts.loc[i, “predicted_stance_all types'] = @
65 if of_new_texts.loc[i, ‘predicted_stance_neutral®] == @ and of_new_texts.lec[i,
[ df_news_texts.loc[i, “predicted_stance_all types'] = 1
67 | if of_new_texts.loc[i, ‘predicted_stance_neutral®] == @ and of_new_texts.lec[i,
6B d¥_new_texts.loe[l, 'predicted_stance_all types'] = 2
69 I+=1
TH_ o
o) 1a1
s
7
72 F_new_texts = of_new_tests[['10°, “content’,

‘predicted_stance_misinformation'] == @ and df new texts.loc[i, "predicted stance disinformation”] == @:
‘predicted_stance_misinformation’'] == 1 and df_mew_texts.loc[i, predicted_stance disinforfation”] == @&:

‘predicted_stance_misinformation'] == @ and df_new_texts.loc[i, 'predicted_stance_disinformation”] == 1:

elean_text®, ‘clean_jolned_text’,| ‘predicted_true_sake', ‘predicted_sarcasn’, ‘predlcted stance neutrsl’, ‘predictes stance misinformstion’, ‘predicted_stance disinfornation’, ‘predicted_stance_all_types®]].copy()

74 Baf_new_texts.drop(index="predicted_stance”, axis=8, inplace=True)

75 print{df_nes texts)

76 df_new_texts. infol)

77 df_new_texts.describef )
7B print{len|prediction)}

79 dprintilen( df_new_texts| "predicted_stanmce”]})

BB len(X)
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Training new model and data output

Fo38d/384

-

L

o721
a722
9723
o724
9725

id
Q65925223949357856
S659283526G14965248
OES03RE11272712102
SGZ932T14141658040
QES03N@ISI2A155640

12734851 0BG98975212
1273488826968457216
12734421951613878688
12734424008062TERBGL
12734425 2B411385E58

2r5 73ims fstep
content
Thank you to @ foxandfriends for the great tim...
“There is no serious person out there who woul. ..
.. The President Obama quote just befare eled...
Republicans are now leading the Generic Poll, ...
Matt Schlapp and CPAC are getting ready for an...

Joe Biden was a TOTAL FAILURE in Governmenb. M. ..
Will be interviewsd on @ seanhannity tonight a...
plc. twitter. conf3lnlspbllEX
plc. twitter. con/vpCESHadllz
plc.twitter.con/V0L 1cBBHKWIL
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Write third (Stance) metric to the ‘memory’ / built up csv file

~ IMPORTANT - Only run ONCE

« write feaure calumn for neutral stance
« write feaure calumn for misinformation
« write feaure column for disinfarmation
« write feaure column for all stance types

[ =] 14 IHMPORTANT - Only run OMCE

2 i save chared data frame with Saracasm prediction resutls added to the shared file

3

4 import csw

5

E W N Step 1: Read the exicting OS5V file and store it content

7 csw_file path = "data_to_graph.csw’

B B with apen(”/content/drive/MyDrivefColab Notebooks /MSCAITOR/data_to_graph.csv®, "r') as file:
e reader = csv.reader(file)

la & data = list(reader)

11

12 4 8 Step 2: Define the walues for the new "City" column

13 8 new_values = OFf_new_texts| "predicted sarcasm'] # [ "Mew York', "Los Angeles’;, "Chicago”™, 'San Framclsco® ]
14

15§ § Step 3: Add the new "CLty" column header to the first row of the data

16 0 data|@).append( "predicted sarcasm” )

17

1B 0 8 Step 4: Add the new "CLty" column values to the remaining rows of The data

._.
o
=

for i in range(l, len{data)):

(=]

] data[i].append(new_values[i - 1]}

(]
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28 4 datali].append(new_values[i - 1]}

21

2X 0 N Step 5: Write the updated data back to the SV file

23 0l with open( " /content fdrive/MyDrive/Colab_ Notebooks /MSCAITOP/data_to graph.csv®, "wW', rnewline=""} as file:

24 0 writer = csv.writer(file)
a5 0 writer . writerows(data)

26

27

2B # Step 1: Read the existing C5V file amd store its content

29 ¢sv_file_path = ‘data_to_graph.cse”

18 with open(’/content/drive/MyDrive/Colab Notebooks /MSCATTOP/data_to_graph.csv', 'r") 2s file:

11 reader = csv. reader(file)

iz data = list{reader)

a3 AStep 2 , 3, 4 repeated

34 new_values = df nes_texts| " predicted_stance_newtral']

15 data[@).append( ' predicted_stance_neutral”)

16 #data = data[['Awthor®, 'Text', "clean_text®, 'clean_jolned_text”, 'predicted true_fake’, 'predicted_sarcasm']].copy()
37 for i in rangell;, len(data)}:

1B data[L].append(new_values[i - 1]}

30 § Step 5: Wrlite the updated data back to the 5V file

48 with open”fcontent/drive/HyDrive/Colab Notebooks /HSCAITOP/data_to_graph.csv', "w", neswline='") as file:

41 writer = csv.writer{file)
4z writer writerows(data)
43

44 0 Step 1: Read the existing CSV file and store its content
45 ¢sw_file_path = ‘'data_te graph.csy”
46 with open(’ feentent/drive/MyDrive/Colab_Notebooks /MSCAITOP/data_to_graph_esv', 'r°) as file:

a7 ¥file = file[[ Author®, "Text®, ‘clean_text', “clean_Jjoilned_text', "predicted_truee_fake', "predicted_sarcass®, 'predicted_stance_peutral”]].copy()
4B reader = csv. reader(file)
49 data = list{reader)

58 WStep 2, 3, 4 repeated
51 new_values = df new_texts| " predicted_stance_misinformetion” ]

52 data[@].append(’ predicted_stance_misinformation’)

53 for § in rangell, len(data)}:

54 data[L].append(new_values[i - 1]}

55 0 Step 5: Write the updated data back to the OS5V file

SE with open(’/feontent/drive/MyDrive/Colab Notebeoks /MSCATTOPfdata_to_graph.csv', "', newlines'') as file:
57 writer = csv.wreiter{File)

58 writer writerows(data)
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58
59
&8
61
62
63
[
&5
[
&7
(-]
&9
78
71
Tz
73
T4
75
TE
77
TE
79
&8
&1
&2
&3
B4
85
BE
&7
EE
&0
8
1
92
93

uriter.writerows(data)

# Steg 1: Read the existing CSV file and store its coatent

csv_file_path = 'data_te_graph.csv”

with open{’fcontent/drive/HyDrive/Colab Notebooks /MSCAITOP/data_to_graph.csv', 'r") as file:
Wfile = file[[ Author’, 'Text®, 'clean_text', °clean_joined_text®, 'predicted_truoe_fake', "predicted_sarcase®, ‘predicted_stance_neutral’, "predicted_stance_misinformation']].copy()
reader = csv.reader{file)
data = list{reader)

5tep 2, 3, & repeated

new_values = df_new_Lexts[ predicted_stance_disinformation”]

data[@].append( predicted_stance_disinformation”)

for 1 in range(l, len{data)):
datali].append(new_values[i - 1]}

B Step 5: Write the updated data back to the SV file

With open(’/centent/drive/HyDrive/Colab_Notebooks MSCATTOP/data_to_graph.csv',
writer = csv.writer{file)
uriter writerowsidata)

‘W, newlines'") as file:

# Step 1: Read the existing CSV file amd store its content

csw_file path = 'data_to graph.csw®

with epen(’/centent/drive/MyDrive/Colak Notebooks /MSCAITOP/data_to_graph.csv', 'r°) as fila:
¥file = file[[ Auther’, ‘Text®, ‘clean_text', "“clean_joined_text®, 'predicted true fake', "predicted sarcasm”,
reader = csv, reader{file)
data = list{reader)

Ustep 2, 3, 4 repeated

new_values = df_new_texts[ predicted_stance_all_types']

data[@].append(’ predicted_stance_all_types’)

for 1 in range(l, len{data}):
data|i]. append(new_values[i - 1]}

i Step 5: Write the updated data back to the ISV file

with epen(’/centent/drive/MyDrive/Colab_Notebooks /MSCAITOP/data_to_graph.csv’,
writer = csv.writer{file}
Writer.writerous(data)

‘WY, newline='") as file:

# W Step 5: Write the updated data back to the CSV file

‘predicted_stance_neutral’, “predicted stance misinformation’,

54 0 with open(”/content/drive/MyDrive/Colab_Notebooks/MSCAITOR/data_to_graph.csv®, W', newline='") as file:
95 4 Writer = csv.writer(file)
96 0 Writer writerows(data)
T3 H Wl L Ll - LW .HI LTI |.I.I.J.l.-_ll
S6 H wWriter.writerows{data)
o
oE
oo print (' predicted sarcasm = ", df _new texts| ‘predicted sarcasm'].sum))
188 print( predicted stance neutral = °, df new texts| " predicted stance neutral’ ].sum(}}
1l print ' predicted stance miszinformation =
182 print(’predicted stance dizinformation =
183 print’predicted stance all types = ', df new texts['predicted stance all types®].sumi))

18d Bprint(df _new texts| predicted stance all types'].wvalwe counts)

55

‘predicted_stance_disinformation”]].copy()

"o df_new texts|"predicted_stance misinformetion” J.sum())
", dFf_new _texts|'predicted stance disinformation” ].sumi})



Output new version 2 of the visualisation i.e., the combined chart (of the three metrics
True v Fake news, Sarcasm, Stance)
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~ NEW combined chart

Plot version 2 chart - the combined features chart

[]

I NEW combined chart

I irperting package
import matplotlib.pyplot as plt
import numpy as np
import pandas as pd

from matplotlib.ticker import StrMethodForaatter

[
L R R = U L

import io

11 import xml.etree. EleanentTres as ET

12 import time

13

14 from matplotlib.lines import Line2D

15 +rom matplotlib.markers Import MarkerStyle

16 from matplotlib.transforms Lmport AFFine2D

17

18 from google.colab import drive

19 drive.mount( " fcontent/drivesS" )

8

21 # x-axis values

22 x = [&] # [1,2,3,4,5,6,7,.8,9,18]

23 I y-axis values

24

25 I measure User ; Sys ; and Wall time for evaluation

26

27 start_time = time.process_time()

18 0 Code o measure

28

18 df_new_texts = pd.read_csv(" Scontent/drive/MyDrive/Colab Notebooks/MSCAITOR/data_to_graph.csv')
i1

12

13 for L in range(ld):

34yl = df_new_texts|"predicted_true_fake'].flec[i] ¥ [2,4,5,7,6,8,9,11,12,12]
15 | y2 = df_new texts| "predicted_sarcasm' |.iloc[i)

16 Wy3 = df_new_texts[predicted_stance_neutral'].iloc[i]
17 | ¥3 = df _new texts| "predicted_stance_all types' |.ilosc[i]
1B

10§ "predicted_stance_misinformation'

48§ "predicted_stance_disinformation®
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Nyd = df_new_texts| 'predicted_stance misinformation'].iloc[@]
By5 = df_new_texts| ‘predicted stance disinformation’].Eloc[a]

create data
#x=[1,2,3,4,5]

Ky = [3,3,3,3,3]

A text_style = dict{horizontalalignment="right", wverticalaligrment='center',
" fontsize=12, fontfamily='monospace’)

R marker_style = dict{linestyle=":", color="8.B", markersize=18,

] markerfacecolor="tab:blue”, markersdgecolor="tab:blue")
Ryl = [8]

Ryl = [8]

¥ yi= [8]

A all good f all zeros f true news @ / straight talk 87 neutral stance @

if y1 == [@] and y2 == [@] and y3 == [@]:
Bpeint( Test = 1 block runs")

¥ plot lines
x1 = [3,8]
yl = [3,8]

¥plt.plot(xl, y1, label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style) 0 linestyle="-", color='red”

plt.plot(xl, y1, label = "True News", color="green') ¥ , **marker_style, **text_style} # linestyle="-", color='red”
plt.plot(3, 3, marker="0", markersize=28, markeredgecolor="green”, markerfacecolor="gresn”)

plt.text(-3, -7, "True News')

x1 = [3,8]

¥2 = [5.2]

¥plt.plot(xl, y1, label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style} # linestyle="-", color='red"

plt.plot(x2, w2, label = "Direct Talk", coler="green") U , **marker_style, **text_style} & linestyle="-", color="red’
plt.plot(-3, -5, marker="o", markersize=28, markeredgecolor="green”, markerfacecolor="green”)

plt.text(-3, -7, 'Direct Talk")

x3 = [3,8]

yi = [7,4]

¥plt.plot(xl, y1, label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style} 0 linestyle="-", color='red"

plt.plot(x3, y3, label = "Stance_Meutral”, color='green'} § , **marker_style, **text_style) ¥ linestyle="-, color='red”
plt.plot(3, 7, marker="o0", markersize=28, markersdgecolor="gresn", markerfacecolor="green”)
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B1| &yl =[1]

B2 ® y2 = [1]

B3| # y3 = [1]

B4 ¥ all up S all ones § all fake 1 f sarcasa 1/ all misimformation 1
85| if yl == [1] and y2 == [1] and ¥3 == [1]:

BE Bprint('Test = if block runs’)

B7 ¥ plot lines

BE ¥l = [-3,8]

B9 ¥l = [-3,8]

58 ¥plt.plotixl, y1, label = “line 1", marker='<", markersize=28, coler="red') ¥ , **marker_style, **text_style) # linestyle="-*, color='red"
a1 plt.plot(xl, ¥, label = "Fake News", color="red') 8 , **marker_style, **text_style) U linestyle="-=, color='red”

89z plt.plot(-3, -3, merker="o", markersize=28, markeredgecolor="red", markerfacecolor="red")

93 plt.text(-3, -3, 'Fake Hews')

o4 x2 = [-3,8]
a5 ¥2 = [-5,8]

86 ¥plt.plot{xl, y1, label = "line 1", markers'<", markersize=28, color="red') ¥ , **marker_style, **text_style)} 0§ linestyle="-", color='red”
97 plt.plot(x2, ¥2, label = "Sarcasm”, color='red” ) B , **marker_style, **text_style) ¥ linestyle="-"_ colors"red’

SE plt.plot(-3, -5, marker="o", markersize=28, markeredgecolor="red", markerfacecolor="red")

11 plt.text(-3, -5, 'Sarcasm')

168 x3 = [-3,8]
161 ¥3 = [-7,8]

182 ¥plt.plotixl, y1, label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style)} # linestyle="-", color='red”
163 plt.plot(x3, w3, label = "Misinformation”, color='red") I , **marker_style, **text_style) ¥ linestyle="-", color='red’

184 plt.plot(-3, -7, merker="o", markersize=28, markeredgecolor="red", markerfacecolor="red")

185 plt.text(-3, -7, 'Misinfermation’}

186

167 | & y1 = [1]

168 | & y2 = [8]

100 B y3 = [1]

118 # all geed / all zeros / true news @ / stralght talk 8/ neutral stance 8
111 if yl1 == [1] and y2 == [B] and y3 == [1]:

112 Mprint('Test = if block runs”)
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111
112
113
114
115
116
117

119
128
121
122
123
124
125
126
127
128

138
131
132
131
134
135
136
137

If yl == [1] and y2 == [6] end ¥3 == [1]:
Mprint('Test = if block runs')
¥ plot lines

xl = [-3,8]
¥yl = [-3,e]
¥plt.plot(xl, yl, label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style) # linestyle="-", color='red"

plt.plotixl, y1, label = "Fake News", coler="red') N , **marker_style, **text_style)

plt.ploti-3, -3, marker="o", markersize=28, markeredgecolor="red", narkerfacecolor="red"})

plt.text(-3, -3, 'Fake News')

U linestyle="-=, color="red"

%2 = [3,8]
¥2 = [5.8]
¥plt.plot(xl, yl, label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style) # linestyle="-", color='red"

plt.plotix2, ¥2, label = "Direct Talk", celor="green') U , **marker_style, *Stext_styls} & linestyle="-", color="red’

plt.plot(3, 5, marker="o0", markersize=28, markeredgecolor="gresn”,

plt.text(3, 5, "Direct Talk')
%3 = [-3,8]
¥3 = [-7,8]

narkerfacecolor="graen")

¥plt.plot{xl, y1, label = "line 1", marker='{", markersize=28, colar="red') ¥ , **marker_style, **text_style) # linestyle="-", color='red”
plt.plotix3, ¥3, label = "Stance Misinformetion®, color="red'} ¥ , **merker_style, *“text_style) & Llinestyle="-", color="red’
plt.ploti-3, -7, marker="o", markersize=28, markeredgecolor="red", narkerfacecolor="red"})

plt.text{-3, -7, 'Misinformation’}

Nyl = [|]
#y2=[8]
B yid = [1]

A Mixed f all fake @/sarcasm 8/all misinformationd@disinformation 1
If y1 == [@] and y2 == [B] and ¥3 == [1]:

xl = [3.8]
¥l = [3,8]
¥plt.plot(xl, yl, label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style) # linestyle="-", color='red"

plt.plot(xl, y1, label = "True News", color="green’) ¥ , **marker_style, **text_style} # linestyle="-",

plt.plot(3, 3, marker="o", markersize=28, markeredgecolor="gresn",

plt.text(3, 1, 'True News')

markerfacecolor="graaen")

color="red"

%2 = [3,8]
¥2 = [5.8]
¥plt.plot(xl, yl, label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style) # linestyle="-", color='red"

plt.plot(x2, ¥2, label = "Direct Talk", color="green") U , **marker_style, **text_style) ¥ linestyle="-", color="red"

plt.plot(3, 5, marker="0", markersize=28, markeredgecolor="gresn”,

plt.text(3, 5, "Direct Talk')

narkerfacecolor="graen")

60



151
152
153
154
155
156
157
158
159
168
161
162
163
164
165
166
167
168
169
178
171
172
173
174
175
176
177
178
179
1E8
1E1
182
183
14
1BES

y3 = [-7,8]

¥plt.plot(xl, w1, label = "line 1", marker='<", merkersize=28, color="red') ¥ , **marker_style, **text_style} # linestyle="-", color='red"
plt.plot(x3, y3, label = "Misinformation”, color='red"} ¥ , **marker_style, **text_style) # linestyle="-", color="red’'

plt.plot(-3, -7, marker="g", markersize=28, markeredgecolor="red”, markerfacecolor="red")

plt.text(-3, -7, ‘Misinformation®})

plt.legend(loc="lower right')
from matpletlib import pyplot as plt
plt.savefig(' feontent/drive/My Drive/Colab_Notebeoks/MSCATITOP/MSCATTOP graphic_wla.png', bbox_inches='tight’)

#y1l= (8]
B y2=[1]
8 yl=[1]
¥ passed testing
A Mixed f all fake @/sarcasm 1/all misinformationd8disinformation 1
If y1 == [@] and y2 == [1] and ¥3 == [1]:
x1 = [3,8]
¥yl = [3,8]

¥plt.plet{xl, y1, label = "line 1", marker='+<', markersize=28, coler="red') ¥ , **marker_style, **text_style} 0 linestyle="-", color='red”
plt.plot(xl, w1, label = "True Mews", coler="green') ¥ , **marker_style, **text_style)} 0 linestyle="-", color='red”

plt.plot(3, 3, marker="0", markersize=28, markersdgecolor="green”, markerfacecelor="green”)

plt.text(3, 3, "True Hews')

x2 = [-3,8]

y2 = [-5,8]

¥plt.plotixl;, ¥l1, label = "line 1", marker='<", markersize=28, color="red') ¥ ; **marker_style, **text style} I linestyle="-", color="red"
plt.plot(x2, ¥2, label = "Sarcasm Talk™, color='red") ¥ , **marker_style, **text style}) N linestyle="-", colers'red’

plt.plot(-3, -5, marker="g", markersize=28, markeredgecolor="red"”, markerfacecelor="red")

plt.text(-3, -5, 'Sarcasm Talk")

x3 = [-3,8]

yi = [-7,8]

¥plt.plet{xl, y1, label = "line 1", marker='+<', markersize=28, coler="red') ¥ , **marker_style, **text_style} 0 linestyle="-", color='red”
plt.plot(x3, ¥3, label = "Misinformation”, color='red”) I , **marker_style, **text_style) ¥ linestyle="-", color="red’

plt.plot(-3, -7, marker="g", markersize=28, markeredgecolor="red"”, markerfacecelor="red")

plt.text{-3, -7, 'Misinformation’}
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1B4
1g5
1BEG
17
1BE
1o
198
191
152
103
194
105
196
o7
198
1oo
288
2681
282
283
1pd
285
286
287
188
2689
118
211
21z
213
114
215
216
217
21E
119
118
221
112

plt.plot(-3, -7, marker="o", markersize=1@, markeredgecolor="red”, markerfacecolor="red")
plt.text(-3, -7, 'Misinfermation'}

¥yl = (0]
ny2 = [1]
¥yl = [e]
A Mixed f all fake @fsarcasm 1fall misinformationddisinformation &
If y1 == [8] and y2 == [1] and y3 == [8]:
x1 = [3,8]
¥l = [3,8]
¥plt.plot(xl, y1, label = "line 1", markerz'<", markersize=28, color="red') ¥ , **marker_style, **text_style} # linestyle="-", color='red’

plt.plot(xl, yl, label = "True News", color='green') ¥ , **marker_style, **text_style) § linestyle="-", color='red”
plt.plot(3, 3, marker="0", markersize=28, markeredgecolor="green”, markerfacecolors=-green”)
plt.text(3, 3, "True News')

x2 = [-3,8]
y2 = [-5,8]
¥plt.plot(xl, y1, label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style)} # linestyle="-", color='red’

plt.plot(x2, y2, label = "Sarcasm Talk®, color="red") ¥ , **marker_style, **text_style) # linestyle="-", color='red"
plt.plot(-3, -5, marker="o", markersize=218, markeredgecolor="red”, markerfacecolors="red”)
plt.text(-3, -5, 'Sarcasm Talk")

x3 = [3,8]
y3 = [7,8])
¥plt.plot(xl, y1, label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style)} # linestyle="-", color='red’

plt.plot(x3, y3, label = "Stance_Meutral®, color='green') 0, **marker_style, **text_style) 0 linestyle="-=, color="red”
plt.plot(3, 7, marker="0", markersize=28, markeredgecolor="green”, markerfacecolor="green”)
plt.text(3, 7, "Stance Neutral®)

¥yl = [1]
B y2 = [1]
"yl = [g]
A Mixed [ all fake 1lfsarcasm 1fall misinformaition8disinformation @
If y1 == [1] and y2 == [1] and y3 == [8]:
x1 = [-3,8]
yl = [-3,8]
¥plt.plot(xl, yl, label = "lime 17, markers'<", markersize=28, color="red') ¥ , **marker_style, **text_style} # Llinestyle="-", color='red”

plt.plot(xl, yl, label = "Fake News", color="red') § , **marker_style, **text_style) U linestyle="-", color='red"
plt.plot(-3, -3, marker="o", markersize=29, markeredgecolor="red”, markerfacecolor="red")

plt.text(-3, -3, 'Fake Mews')

x2 = [-3,8]
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IER

plt.plot(-3, -3,
plt.text(-1, -3,
x2 = [-3,8]
y2 = [-5,8]

¥plt.plot(xl, ¥i,

plt.plot(x2, y2,
plt.plot(-3, -5,
plt.text(-3, -5,
x3 = [3,8]
y3 = [7,8]

¥plt.plot(xl, yi,

plt.plot(x3, y3,

riarker:"a", -arlersize:i‘.aJ -arkeredgecolar:'red", -ﬂl“kl‘:r"FﬂﬂECCllﬁl‘='l“Ed"j
‘Fake News')

label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style)} 0 Llinestyle="-", color='red’
label = "Sarcasm Talk™, color='red') ¥ , **marker_style, **text_style} # linestyle="-", color='red"

marker="g", markersize=28, markeredgecolor="red"”, markerfacecelor="red")

‘saracasm Talk")

label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style) # linestyle="-", color='red’
label = "Stance_Meutral®, color='green’) § , **marker_style, **text_style) ¥ linestyle="-=, colors'red”

plt.plot(3, 7, marker="0", markersize=28, markeredgecolor="green”, markerfacecolors="green”)
plt.text(3, 7, "Stance MWeutral®)

1/sarcasm 1/all misinformationddisinformation &

if y1 == [1] and y2 == [1] and ¥3 == [8]:

8yl = [1]

#y2 = [1]

B y3 = [B8]

N Mixed J all fake
x1l = [-3,8]
yl = [-3,8]

¥plt.plot(xl, yi,

plt.plotixl, yi,
plt.plot(-3, -3,
plt.text(-3, -3,
%2 = [-3,8]
y2 = [-5.8]

splt.plot(xl, yi,

plt.plot(x2, y2,
plt.plot(-3, -5,
plt.text(-3, -5,
x3 = [3,8]
y3 = [7,8]

¥plt.plotixl, ¥i,

plt.plot(x3, y3,

label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style) # linestyle="-", color='red’
label = “Fake NMews”, color="red') # , **marker_style, **text_style) o linestyle="-=, colors'red”

marker="o", narkersize=28, markeredgecolor="red”, markerfacecolors="red")

‘Fake News')

label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style)} 0 linestyle="-", color='red’
label = "Sarcasm Talk™, color='red’) 8 , **marker_style, **text_style} & linestyle="-", color='red"

marker="g", markersize=28, markeredgecolor="red”, markerfacecelor="red")

‘Sarcasm Talk")

label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style)} 0 linestyle="-", color='red’
label = "Stance_Meurtral”, color='green’) ® , **marker_style, **text_style} U linestyle="-", color="red"

plt.plot(3, 7, marker="0", markersize=28, markeredgecolor="green”, markerfacecolor="green”)
plt.text(3, 7, "Stance Neutral®)
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257
2158
259
168
261
162
163
164
165
266
267
1GE
269
178
271
272
273
174
275
176
277
178
279
2E8
181
2B2
183
2B4
1B5
1BG
1B7
1BE
2B0
258
281
282
283
184
285

plt.plot(3, 7, marker="0", markersize=28, markeredgecolor="green", markerfacecolor="green”)

plt.text(1, 7, "Stance_Neutral®)

Nyl = [1]
R y2 = [8]
K y3 = [8]

Hpassed testing
A Mixed f all fake 1l/sarcasm @fall misinformationddisinformation &
If y1 == [1] and y2 == [@] end ¥3 == [@]:
x1 = [-3,8]
¥yl = [-3,8]
¥plt.plot{xl, yi, label = "line 1", marker='<", markersize=28, color="red') ¥ ,

*+parker_style,

plt.plot(xl, y1, label = "Fake News", color="red') § , **marker_style, **text_style)
plt.plot(-3, -3, marker="o", markersize=28, markeredgecolor="red", markerfacecolor="red")

plt.text(-3, -3, 'Fake Hews')
x2 = [3,8]
y2 = [5,8]

U linestyle="-=,

*+text_style) # linestyle="-", color='red”

color="red"

¥plt.plot(xl, y1, label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style} M linestyle="-", colors'red”
plt.plot(x2, y2, label = "Direct Telk”, celor="green') I , **marker_style, *“text_style) # linestyle="-", color="red"
plt.plot(3, 5, marker="0", markersize=28, markeredgecolor="green", markerfacecolor="green”)

plt.text(3, 5, "Direct Talk')
x31 = [3,8]
y3 = [7,8]
¥plt.plot(xl, y1, label = "line 1", marker='<", markersize=28, color="red') ¥ ,

plt.plot(x3, y3, label = "Stance_Meurtral”, color='green') ¥ , **marker_style, **text_style)

*+parker_style,

plt.plot(3, 7, marker="0", markersize=28, markeredgecolor="green", markerfacecolor="green”)

plt.text(l, 7, "Stance_Neutral®)

plt.xlim(-4, &)
plt.ylim(-8, %)

plt.geal) . -set_xticklabels([])
plt.geal).set_yticklabels([])

oyl = [B]
R y2 = [8]
Nyl = [1]

¥ Mixed f all fake @fsarcasm @fall misinformationddisinformation 1
if y1 == [@] and ¥2 == [8] and ¥3 == [1]:
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258
201
252
203
284
285
206
257
208
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382
383
igd
385
IBe
387
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ipg
318
311
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31E
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323
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37
328
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plt.gcal) . set_yticklabels([]}

8yl = [8]
H y2 = [8]
B y3 = [1]

¥ Mixed f all fake &/sarcasm 8/all misinformationddisinformatlion 1
if y1 == [8] and y2 == [8] and y¥3 == [1]:

¥l = [3,8]
¥1 = [3.8]
¥plt.plot(xl, y1, label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style} 0 linestyle="-", color='red”

plt.plotixl, y1, label = "True News", color="green’) ¥ , **marker_style, **rext_style)} # linestyle="-", color='red’
plt.plot(3, 3, marker="0", markersize=28, markeredgecolor="green”, markerfacecolor="green”)
plt.text(d, 3, "True Mews')

x2 = [3,8]
¥2 = [5,8]
¥plt.plot(xl, y1, label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style} # linestyle="-", color='red”

plt.plotix2, y2, label = "Direct Talk", color="green") ¥ , **marker_style, **text_style) & linestyle="-", color='red’
plt.plot(3, &, marker="o0", markersize=28, markeredgecolor="gresn", markerfacecolor="green")
plt.text(3, 5, "Direct Talk')

x3 = [-3,8]
¥3 = [-7.8]
¥plt.plot{xl, yl, label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style)} 0 linestyle="-", color='red"

plt.plot(x3, y3, label = "Stance Misinformation”, color='red') 0 , **marker_style, **text_style) & linestyle="-", color="red’
plt.ploti-3, -7, marker="o", markersize=28, markeredgecolor="red"”, mnarkerfacecolor="red")
plt.text(-3, -7, 'Stance Misinformation®}

¥ =%% HNEW for @,1,2 single feature for stance column **=

8yl = [8]
¥ y2 = [B]
¥ y3 = [2]

¥ Mixed f all fake &/sarcasm 8/all misinformationddisinformatlion 1
if y1 == [B] and y2 == [B] and y3 == [2]:

%1 = [3,8]
¥l = [3,8]
¥plt.plot(xl, y1, label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style} 0 linestyle="-", color='red”

plt.plotixl, yi1, label = "True Mews", color="green') ¥ , **marker_style, **text_style)} 0 linestyle="-", color='red’
plt.plot(3, 3, marker="0", markersize=28, markeredgecoler="green”, markerfacecelor="green”)
plt.text(3, 3, "True News')

x2 = [3,8]
¥2 = [5,8]
¥plt.plot(xl, yl, label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style)} & linestyle="-", color='red"

plt.plot(x2, y2, label = "Direct Talk®, coler="green") I , **marker_style, *Stext_style) # linestyle="-", coler="red’
plt.plot(3, 5, marker="0", markersize=28, markeredgecolor="green”, markerfacecolor="green”)
plt.text(3, 5, 'Direct Talk')
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plt.plot(3, 5, marker="o0", markersize=28, markeredgecolor="green”, markerfacecolor="green”)

plt.text(3, 5, "Direct Talk')

x3 = [-3,8]

¥3 = [-9,8]

Nplt.plot(xl, yi, label = "line 1", marker='<", markersize=28, color="red') ¥ , **marker_style, **text_style} # linestyle="-", color='red"
plt.plot(x3, y3, label = "Stance Disinformetion”, color="red”) # , **marker_style, **text_style) W linestyle="-", colors'red’

plt.plot(-3, -9, marker="o", markersize=28, markeredgecolor="red”, markerfacecolor="red")

plt.text(-3, -9, ‘Stance Disinformation’)

"yl = [8]
R y2 = [1]
§yd = [2]
A Mixed [/ all fake @/sarcaim 8/all misinformationBdicinformation 1
EF y1 == [B] and y2 == [1] and y3 == [2]:
x1 = [3,8]
¥1 = [3,8]

¥plt.plot(x1l, yi1, label = "line 1", marker='<", markersize=28, color="red') & , **marker_style, **text_style) 0 linestyle="-", color='red"
plt.plot(xl, w1, label = "True News", color="green') ¥ , **marker_style, **text_style)} # linestyle="-", color='red"

plt.plot(3, 3, marker="0", markersize=28, markeredgecolor="green”, markerfacecolor="green”)

plt.text(3, 3, "True Hews')

x2 = [-3,8]

¥2 = [-5.8]

¥plt.plot(x1l, y1, label = "line 1", marker='<", markersize=28, color="red') ® , **marker_style, **text_style) # Linestyle="-", color='red"
plt.plot(x2; %2, label = "Sarcasm Talk™, color="red") ¥ , **marker_style, **text _ctyle) #& linestyle="-", color="red"

plt.plot({-3, -5, marker="o", markersize=28, markeredgecolor="red", markerfacecolor="red")

plt.text(-1, -5, "Sarcasm Talk")

x3 = [-3,8]

y3 = [-9,8]

¥plt.plot(xl, yi1, label = "line 1", marker='<", markersize=28, color="red') & , **marker_style, **text_style) # linestyle="-", color='red”
plt.plot(x3, w3, label = "Stance Disinformation”, color="red'}) ¥ , **marker_style, **text_style) & linestyle="-", coler="red’

plt.plot({-3, -9, marker="o", markersize=28, markeredgecolor="red"”, markerfacecolor="red")

plt.text(-3, -9, "Stance Disinformation®)

"yl =[1]
my2 = [1]
" y3 = [2]
A Mixed [ all fake @/sarcasm 8fall misinformationBdisinformation 1
if yl == [1] and y2 == [1] and ¥3 == [2]:
x1 = [-3,8]
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xl = [-3,8]

yi = [-3,8)

splt.plot(xl, y1, label = "line 1°, markers'<’, markersize=28, color="red') § , **marker ctyle, **text_style) 0 linestyle==-*, eolors‘red®
plt.plotixl, yi, label = "Fake News", coler="red'} N , **marker_ctyle, **text style) U linestyle="-=, color="red’

plt.plot(-3, -3, marker="o", markersize=28, markeredgecoler="red”, markerfacecelor="red")

plt.text{-3, -3, 'Fake News')

x2 = [-3,8])

yi = [-5.8]

§plt.plot(xl, y1, label = "line 1", marker='<’, markersize=28, color="red') & , **marker_style, **text_style) o lirestyle="-", color='red”
plt.plot(x2, y2, label = "Sarcasm Talk”, color='red") ¥ , **marker_style, **text style} & linestyle="-", color='red’

plt.plot(-3, -5, marker="g", markersize-18, markeredgecolor="red", markerfacecelor="red"})

plt.text(-3, -5, *Sarcasm Talk")

x3 = [-3,8]

y3 = [-9,8]

Wplt.plot(xl, y1, label = "line 1, marker='<', markersize=28, color="red') & , **marker style, **text_style) # linestyle="-", color=‘red”
plt.plot(x3, ¥3, label = "Stance Disinformation”, color="red') ¥ , **marker_style, **text_style) W linestyle="-", color="red’

plt.plot(-3, -9, marker="o", markersize=28, markeredgecolor="red”, markerfacecelor="red")

plt.text(-3, -8, 'Stance Disinformation’)

" yl=[1]
m vz = [8]
Byl = [2]
B Mixed f all fake @/sarcasm @/all misinformation8disinformation 1
if y1 == [1] and y2 == [8] and y3 == [2]:
x1 = [-3,8]
yi = [-3,8]

Wplt.plot(xl, y1, label = "line 17, marker='<', markersize=28, color="red') § , **marker style, **text_style) # linestyle="-", color=‘red”
plt.plot{xl, y1, label = "Fake News", color="red') # , **marker_style, **text style) U linestyle="-=, color="red’

plt.plot(-3, -3, marker="o", markersize=2@, markeredgecolor="red”, markerfacecolor="red")

plt.text(-3, -3, 'Fake Mews')

x2 = [3,8]

¥2 = [5,8]

Wplt.plot(xl, y1, label = "line 1", marker='<', markersize=38, color="red') # , **marker_style, **text_style) § linestyle="-", color='red"
plt.plot(x2, y2, label = "Direct Talk™, color="green') 8 , **marker_style, *Stext_style} & linestyle="-", color=‘red’

plt.plot(3, 5, marker="o", markersize=28, markeredgecolor="green”, markerfacecolor="green”)

plt.text(3, 5, "Direct Talk')

x3 = [-3,8])
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rect Talk')

plt.text(3, 5, 'Di
%3 = [-3,8]
¥3 = [-9,8]

Wplt.plot(xl, yl, label = "line 1", marker='<", markersize=38, color="red') ® , **marker_style,
plt.plot{x3, y3, label = "Stance Disinformetion”, color='red") ¥ , *=marker_style, **text_style}
plt.plot(-3, -9, merker="o", markersize=28, markeredgecolor="red", markerfacecolor="red")

plt.text(-3, -0, 'Stance Disinformation®)

"yl = (8]
ny2 = [1]
"yl = [2]
A Mixed / all fake @/sarcasm 8/all misinformationBdisinformation 1

Ef y1 == [B] and y2 == [1] and y3 == [2]:
x1 = [3,8]
yl = [3,8]

Wplt.plot(xl, yi, label = "line 1", marker='<', markersize=28, color="red') & , **marker_style,
¥ linestyla="-",
plt.plot{3, 3, marker="o0", markersize=28, markeredgecolor="green”, markerfacecolor="green”)

plt.plot(xl, w1, label = "True News", color="green') ¥ , **marker_style, **text style)

plt.text(3, 3, "True News')
x2 = [-3,8]
¥2 = [-5,8]

Nplt.plot(xl, yl, label = “lime 1", marker='{", markersize=28, color="red') # , **marker_style,
plt.plot(x2, ¥2, label = "Sarcasm Talk™, colar='red") # , **marker_style, **text style} & linestyle="-",
plt.plot({-3, -5, marker="o", markersize=28, markersdgecolor="red”, mnarkerfacecolor="red"}

plt.text(-3, -5, ‘Sarcasm Talk")
%3 = [-3,8]
y3 = [-8,8]

Wplt.plot(xl, yl1, label = "line 17, marker='<", markersize=28, color="red') & , **marker_style,

*stext_style)

I linestyle="-", color='red"

A linestyle="-", color="red"

sstext_style)

srpext_style)

*+text_style)

B linestyle="-", color='red"

color="red"

¥ linestyle==-", color='red”

color="red”

U linestyle="-", color='red”

plt.plot(x3, y3, label = "Stance Disinformation”, color='red"} ¥ , **marker_style, **text_style) 0 linestyle="-", coler='red®

plt.plot(-3, -8, merker="g", markersize=28, markeredgecolor="red", markerfacecolor="red")

plt.text(-3, -9, 'Stance Disinformation®}
plt.legend(loc="lower right'})

from matplotlib import pyplet as plt

plt.savefig( " /content/drive/My Drive/Colab_Notebooks /MSCATTOR MSCAITOP graphic v2b.png” . bbox_inches="tight')

plt.show()

m 11, = ax.plot{[e.1, 8.5, 8.9], [8.1, 8.0, 8.5], “bo-",
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448 | plt.savefig(’/content/drive/My Drive/Colab_Netebooks/MSCATTOP/MSCAITOP graphlc w2b.png”, bbox_inches="tight')

442 | plt.show()

444 | B 11, = ax.plot{[E.1, @.5, @.%], [8.1, 8.0, 8.5], "bo-",
45| 8 mec="b", lw=5, ms=18, label="Line 17}

448 end_time = time.process time(}

a4g

458 print(f"Total for bateh of =, 1 + 1, " charts - the Total CPU time wsed:”, {end_time - start_time}, "seconds”)
451 print{#"Per chart CPU time used: {(end_time - start_time) / (1 + 1}} seconds®)

452
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