
import pandas as pd 
import numpy as np
import matplotlib.pyplot as plt
import seaborn as sns
from textblob import TextBlob
import string
from wordcloud import WordCloud
from sklearn.feature_extraction.text import CountVectorizer
import re
from nltk.stem.porter import PorterStemmer
from keras.preprocessing.sequence import pad_sequences
from keras.layers import Dense, Embedding, LSTM, SpatialDropout1D
from keras.models import Sequential
from sklearn.feature_extraction.text import CountVectorizer
from keras.preprocessing.text import Tokenizer
from keras.preprocessing.sequence import pad_sequences
from sklearn.model_selection import train_test_split
from keras.utils.np_utils import to_categorical
from keras.callbacks import EarlyStopping

# Input data files are available in the "../input/" directory.
# For example, running this (by clicking run or pressing Shift+Enter) will list 
the files in the input directory

df = pd.read_csv('BBC News.csv')
print("Shpe of Data",df.shape)
df.head(10)

df.info()

print(df['Category'].value_counts())
sns.countplot(data = df, x = "Category", palette = "RdBu")
plt.title("The Distribution of Category")

# Show the describe include object 
df.describe(include = 'object')

# Lets calculate the length of the Reviews
df['length'] = df['Text'].apply(len)# Lets calculate the Polarity of the Reviews
def get_polarity(text):
    textblob = TextBlob(str(text.encode('utf-8')))
    pol = textblob.sentiment.polarity
    return pol

# lets apply the function
df['polarity'] = df['Text'].apply(get_polarity)

def get_subjectivity(text):
    textblob = TextBlob(str(text.encode('utf-8')))
    subj = textblob.sentiment.subjectivity
    return subj

# lets apply the Function
df['subjectivity'] = df['Text'].apply(get_subjectivity)

## lets summarize the Newly Created Features
df[['length','polarity','subjectivity']]

## Visualizing Polarity and Subjectivity

plt.rcParams['figure.figsize'] = (10, 4)

plt.subplot(1, 2, 1)



sns.distplot(df['polarity'])

plt.subplot(1, 2, 2)
sns.distplot(df['subjectivity'])

plt.suptitle('Distribution of Polarity and Subjectivity')
plt.show()

# lets check relation between Polarity and Subjectivity

sns.scatterplot(df['polarity'], df['subjectivity'])
plt.title('Polarity vs Subjectivity')
plt.show()
sns.lineplot(data=df.drop(['subjectivity'], axis=1))

plt.hist(x=df['length'])

sns.lineplot(data=df.drop(['polarity'], axis=1))

cv = CountVectorizer(stop_words = 'english')
words = cv.fit_transform(df['Text'])
sum_words = words.sum(axis=0)

words_freq = [(word, sum_words[0, idx]) for word, idx in cv.vocabulary_.items()]
words_freq = sorted(words_freq, key = lambda x: x[1], reverse = True)

wordcloud = WordCloud(background_color = 'black', width = 2000, height = 
2000).generate_from_frequencies(dict(words_freq))

plt.style.use('fivethirtyeight')
plt.figure(figsize=(10, 10))
plt.axis('off')
plt.imshow(wordcloud)
plt.title("Vocabulary from Text", fontsize = 20)
plt.show()

df['Category'].value_counts()

#I do aspire here to have balanced classes
num_of_categories = 45000
shuffled = df.reindex(np.random.permutation(df.index))
sport    = shuffled[shuffled['Category'] == 'sport'][:num_of_categories]
business = shuffled[shuffled['Category'] == 'business'][:num_of_categories]
politics = shuffled[shuffled['Category'] == 'politics'][:num_of_categories]
entertainment = shuffled[shuffled['Category'] == 'entertainment']
[:num_of_categories]
tech = shuffled[shuffled['Category'] == 'tech'][:num_of_categories]
concated = pd.concat([sport,business,politics,entertainment,tech], 
ignore_index=True)
#Shuffle the dataset
concated = concated.reindex(np.random.permutation(concated.index))
concated['LABEL'] = 0

#One-hot encode the lab
concated.loc[concated['Category'] == 'sport', 'LABEL'] = 0
concated.loc[concated['Category'] == 'business', 'LABEL'] = 1
concated.loc[concated['Category'] == 'politics', 'LABEL'] = 2
concated.loc[concated['Category'] == 'entertainment', 'LABEL'] = 3
concated.loc[concated['Category'] == 'tech', 'LABEL'] = 4
print(concated['LABEL'][:10])
labels = to_categorical(concated['LABEL'], num_classes=5)
print(labels[:10])
if 'Category' in concated.keys():
    concated.drop(['Category'], axis=1)
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n_most_common_words = 8000
max_len = 130
tokenizer = Tokenizer(num_words=n_most_common_words, filters='!"#$
%&()*+,-./:;<=>?@[\]^_`{|}~', lower=True)
tokenizer.fit_on_texts(concated['Text'].values)
sequences = tokenizer.texts_to_sequences(concated['Text'].values)
word_index = tokenizer.word_index
print('Found %s unique tokens.' % len(word_index))

X = pad_sequences(sequences, maxlen=max_len)

print ("Shape of X:",len(X))

X_train, X_test, y_train, y_test = train_test_split(X , labels, test_size=0.25, 
random_state=42)

epochs = 50
emb_dim = 128
batch_size = 64
labels[:2]

print((X_train.shape, y_train.shape, X_test.shape, y_test.shape))

model = Sequential()
model.add(Embedding(n_most_common_words, emb_dim, input_length=X.shape[1]))
model.add(SpatialDropout1D(0.7))
model.add(LSTM(64, dropout=0.7, recurrent_dropout=0.7))
model.add(Dense(5, activation='softmax'))

model.compile(optimizer='adam', loss='categorical_crossentropy', 
metrics=['acc'])

print(model.summary())

history = model.fit(X_train, y_train, epochs=epochs, 
batch_size=batch_size,validation_split=0.2,callbacks=[EarlyStopping(monitor='val
_loss',patience=7, min_delta=0.01)])

accr = model.evaluate(X_test,y_test)
print('Test set\n  Loss: {:0.3f}\n  Accuracy: {:0.3f}'.format(accr[0],accr[1]))

import matplotlib.pyplot as plt

acc = history.history['acc']
val_acc = history.history['val_acc']
loss = history.history['loss']
val_loss = history.history['val_loss']

epochs = range(1, len(acc) + 1)

plt.plot(epochs, acc, 'bo', label='Training acc')
plt.plot(epochs, val_acc, 'b', label='Validation acc')
plt.title('Training and validation accuracy')
plt.legend()

plt.figure()



plt.plot(epochs, loss, 'bo', label='Training loss')
plt.plot(epochs, val_loss, 'b', label='Validation loss')
plt.title('Training and validation loss')
plt.legend()

plt.show()

txt = ["wales silent on grand slam talk rhys williams "]
seq = tokenizer.texts_to_sequences(txt)
padded = pad_sequences(seq, maxlen=max_len)
pred = model.predict(padded)
labels = ['sport','business','politics','entertainment','tech']
print(pred, labels[np.argmax(pred)])


