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Data Preprocessing
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Data Preprocessing

import csv

import tensorflow as tf

import numpy as np

from tensorflow.keras.preprocessing.text import Tokenizer

from tensorflow.keras.preprocessing.sequence import pad_sequences
import nltk

nltk.download( ' 'stopwords')

from nltk.corpus import stopwords

STOPWORDS = set(stopwords.words('english'))




Data Preprocessing
Data Parameter

training portion

test portion= .2
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Data Preprocessing
Stopwords

articles = []

labels = []
with open("bbc-text.csv", 'r') as csvfile:
v’ NLTK EI"J stopwords fé':-;'.(gl_ Eiif%Zl reader = csv.reader(csvfile, delimiter="',")
next(reader)
*EEE%_ for row in reader:
v’ Stopwords £ 73 45 M £8: LElELs s oLl
AL i article = row[1]
® INgEEE:90'the' ~ 'is' * 'at' ° for word in STOPWORDS:
'which' * 'On'% token = ' ' + word + " '
. Pt article = article.replace(token, " ")
@ ri=qd:Mwant’ - [ERREZ article = article.replace(’ ', ' ')

articles.append(article)
print(len(labels))
print(len(articles))
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Data Preprocessing
Data Segmentation

train_size = int(len(articles) * training_portion)
test_size=int(len(articles) * test_portion)
valid_size=int(len(articles) * test_portion)

train_articles = articles[©: train_size]

train_labels = labels[@: train_size]

test_articles = articles[train_size:(train_size+test_size)]
test labels = labels[train_size:(train_size+test size)]
validation_articles = articles[(train_size+test _size):]
validation_ labels = labels[(train_size+test size):]

print(train_size)
print(test_size)
print(len(train_articles))
print(len(train_labels))
print(len(test_articles))
print(len(test_labels))
print(len(validation_articles))
print(len(validation_labels))




Data Preprocessing

import matplotlib.pyplot as plt
import seaborn as sns
plt.figure()
sns.countplot(train_labels)
plt.xlabel('Label")

plt.show()
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Data Preprocessing
Tokenizer

tokenizer = Tokenizer(num_words = vocab_size, oov_token=oov_tok)

v Tokeni tokenizer.fit_on_texts(train_articles)
okenizer word_index = tokenizer.word_index

H%_EQK?ﬁ%}ﬁ}ﬁ_%?UE(J dict(list(word_index.items())[©:18])
ai5E ( Tokens ) @ MG EE
¥ H (word index )
v Vocab_size=5000
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Data Preprocessing

Tokenizer W

train_sequences = tokenizer.texts to_sequences(train_articles)
print(train_sequences[18])

[2389, 1, 257, 4144, 19, 633, 524, 257, 4144, 1, 1, 1589, 1, 1, 2389, 19, 496,




Data Preprocessing
Zero Padding

train_padded = pad_sequences(train_sequences, maxlen=max_length,
adding=padding_type, truncating=trunc_type)

print(len(train_sequences[9]))

print(len(train_padded[@]))

print(len(train_sequences[1]))

print(len(train_padded[1]))

print(len(train_sequences[18]))

.13nt(l:n(traln_padded[laj))




Data Preprocessing
Zero Padding

print(train_padded[16])

[2389 1 257 4144 19
2389 19 496 1
1 1019 1732
104 4402 1 ' 1 320
3730 39 19 1 1 794
2154 409 4146 ' 1 142 10
4404 663 4147 : . 83 13 593
257 4144 1 ' ' 795 2026 115 1
1 3219 19 515 504 1 1482
775 1166 1 34 ' 70 511 496 285
19 499 1 : ) 2 1 1283 6
496 19 3214 823 43 1969

1189 4148
0 @




Data Preprocessing
Zero Padding
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validation_sequences = tokenizer.texts_to_sequences(validation_articles)
validation_padded = pad_sequences(validation_sequences, maxlen=max_length,
padding=padding_type, truncating=trunc_type)

print(len(validation_sequences))

print(validation_padded. shape)

test_sequences = tokenizer.texts_to_sequences(test_articles)

test _padded = pad_sequences(test_sequences, maxlen=max_length,
padding=padding_type, truncating=trunc_type)

print(len(test_sequences))

print(test_padded.shape)

445
(445, 200)
445
(445, 200)



Data Preprocessing
Label

label tokenizer = Tokenizer()

label tokenizer.fit_on_texts(labels)

training_label seq = np.array(label_tokenizer.texts_to_sequences(train_labels))
validation_label _seq = np.arra abel tokenizer.texts_to_sequences(validation_labels))
test_label sae ™™ Np.array(label tokenizer.texts to=saguences(test _labels))

[4]

print(training_label_seq[@]) [2]

=

print(training_label _seq[1]) [1

ph%nt(tra%n?ng_label_seq[E]) (1335, 1)
print(training_label_seq.shape)
print(validation_label seq[@]) [5]
print(validation_label seq[1]) [4]
print(validation_label seq[2]) [3]
print(validation_label_seq.shape) (445, 1)
print(test_label_seq[@]) [4]
print(test_label seq[1]) [5]

mgint(test_label_seq[2]) [4]
label_seq.shape) (445, 1)
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‘Model Structure
Bidirectional LSTM
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Model Structure

Bidirectional LSTM(/Z [A{EEELE) W

model = tf.keras.Sequential(] 5000 512
tf.keras.layers.Embedding(vocab size, embedding dim),

tf.keras.layers.Bidirectional(tf.keras.layers.LSTM(embedding dim)),
tf.keras.layers.Dense(embedding dim, activation="relu'),

tf.keras.layers.Dropout(0.5),
tf.keras.layers.Dense(10, activation='softmax'),])

model.summary()



Model Structure
Bidirectional LSTM(Jz [a{E#EE%)

Total params:
Trainable params:
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Analysis
Training & Validation Result

model.compile(loss="sparse categorical crossentropy', optimizer="adam', metrics=["'accuracy'])

num_epochs = 18

history = model.fit(train_padded, training label seq, epochs=num epochs, validation data=(
validation padded, validation label seq), verbose=2)

Train on 1335 samples, validate on 445 samples

Epoch 1/1@

1335/1335 - 5@2s loss: 1.7157 - acc: ©.2704 val loss: 1. val acc: ©.4315
Epoch 2/1@

1335/1335 - 493s loss: ©.7221 : B.7566 val loss: @. val acc: ©.84p4
Epoch 3/1@

1335/1335 - 494s loss: ©.1418 : 0.9625 - val loss: 0. val acc: 0.8742
Epoch 4/10

1335/1335 - 496s loss: ©.0198 : ©.9970 - val loss: 0. val acc: ©.9258
Epoch 5/1@

1335/1335 - 493s loss: ©.8225 1 9.9940 val loss: @. val acc: ©.8697
Epoch 6/1@ )
1335/1335 - 493s Z Wacc: 0.9213

Epoch 7/10 Train accuracy : 100.00%

1335/1335 - 489s

Epoch 8/10 Validation accuracy : 93.93%

1335/1335 - 489s
Epoch 9/1@

al acc: 0.9371
al acc: ©.9348
: 0.9371

1335/1335 - loss: 1.0150e-04 - acc: 1.0000 - val loss: ©.2753 - val acc: ©.9393 |




import matplotlib.pyplot as plt

def plot graphs(history, string):

plt.
plt.
plt.

plt

plot(history.history[string])
plot(history.history['val "+string])
xlabel("Epochs™)

.ylabel(string)
plt.
plt.

legend([string, 'val '+string])
show()

plot graphs(history, "acc™)

plot graphs(history, "loss")

acc
val_acc

val_loss




Analysis

Testing Result W

Test accuracy : 94.61%

model.evaluate(test_padded, test_label seq, verbose=2)

res[1])

dCC.
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Conclusion
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