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#load data and Word2vec model

df = pd.read_csv("news_dataset.csv")
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data = df[['body’,'headline’,'category']]

w2v = gensim.models.KeyedVectors.load_word2vec_format('/GoogleNews-
vectors-negative300.bin', binary=True)

#Build X and Y

x = np.random.rand(len(data),300)
for i in range(len(data)):

k=0

non =0

values = np.zeros(300)

for j in data['headline'l.iloc[i].split(" '):
if j in w2v:

values+= w2vJj]

k+=1

if k >

0:

X[i,:]=values/k

else: non+=1

y = LabelEncoder().fit_transform(data['category'].values)
msk = np.random.rand(len(data))

X_train,y_train,X_test,y_test = x[msk],y[msk],x[~msk],y[~msk]
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#Train the model
Ir = LogisticRegression().fit(X_train,y_train)
Ir.score(X_test,y_test)
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#parse all sentences

sentenses =[]

for i in data['body'].values:

for j in nltk.sent_tokenize(i):

sentenses.append(j)

#preprocess for keras
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num_words=2000

maxlen=20

tokenizer = Tokenizer(num_words = num_words, split="")
tokenizer.fit_on_texts(sentenses)

seqs = tokenizer.texts_to_sequences(sentenses)

pad_seqs = ]

foriin segs:

if len(i)>

4.

pad_seqgs.append(i)

pad_seqs = pad_sequences(pad_seqs,maxlen)

#The model

embed_dim = 150

latent_dim = 128

batch_size = 64

#### Encoder Model ####

encoder_inputs = Input(shape=(maxlen,), name="Encoder-Input')

emb_layer = Embedding(num_words, embed_dim,input_length = maxlen,
name='Body-Word-Embedding', mask_zero=False)

# Word embeding for encoder (ex: Issue Body)

4/13



ETIENAR
tokenize ( TokenizeRRZg )

x = emb_layer(encoder_inputs)
state_h = GRU(latent_dim, name="Encoder-Last-GRU")(x)

encoder_model = Model(inputs=encoder_inputs, outputs=state_h,
name='Encoder-Model")

seq2seq_encoder_out = encoder_model(encoder_inputs)
#### Decoder Model ####
decoded = RepeatVector(maxlen)(seq2seq_encoder_out)

decoder_gru = GRU(latent_dim, return_sequences=True, name="'Decoder-
GRU-before")

decoder_gru_output = decoder_gru(decoded)

decoder_dense = Dense(num_words, activation="'softmax’', name="Final-
Output-Dense-before’)

decoder_outputs = decoder_dense(decoder_gru_output)
#### Seq2Seq Model ####

#seq2seq_decoder_out = decoder_model([decoder_inputs,
seq2seq_encoder_out])

seq2seq_Model = Model(encoder_inputs,decoder_outputs )

seq2seq_Model.compile(optimizer=optimizers.Nadam(lr=0.001),
loss="sparse_categorical_crossentropy')

history = seg2seq_Model.fit(pad_seqs, np.expand_dims(pad_segs, -1),
batch_size=batch_size,

epochs=5,
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validation_split=0.12)
#Feature extraction
headlines = tokenizer.texts_to_sequences(data['headline'].values)

headlines = pad_sequences(headlines,maxlen=maxlen)x =
encoder_model.predict(headlines)

#classifier

X_train,y_train,X_test,y_test = x[msk],y[msk],x[~msk],y[~msk]
Ir = LogisticRegression().fit(X_train,y_train)
Ir.score(X_test,y_test)
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#Building X and Y
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num_words=2000

maxlen=20

tokenizer = Tokenizer(num_words = num_words, split="")
tokenizer.fit_on_texts(df['body'].values)

seqs = tokenizer.texts_to_sequences(df['body'].values)
seq = []

foriin segs:

seq+=i

for i in tgdm(range(len(seq)-maxlen-1)):
X.append(seql[i:i+ maxlen])
Y.append(seq[i+maxlen+1])

X = pd.DataFrame(X)

Y = pd.DataFrame(Y)
Y[0]=Y[O].astype('category’)

Y =pd.get_dummies(Y)

#Buidling the network

embed_dim = 150

Istm_out = 128
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batch_size= 128

model = Sequential()

model.add(Embedding(num_words, embed_dim,input_length = maxlen))
model.add(Bidirectional(LSTM(Istm_out)))
model.add(Dense(Y.shape[1l],activation="softmax"))

adam = Adam(Ir=0.001, beta_1=0.7, beta_2=0.99, epsilon=None,
decay=0.0, amsgrad=False)

model.compile(loss = 'categorical_crossentropy', optimizer=adam)
model.summary()
print(‘fit’)

model.fit(X, Y, batch_size =batch_size,validation_split=0.1, epochs = 5,
verbose = 1)

#Feature extraction

headlines = tokenizer.texts_to_sequences(data['headline'].values)
headlines = pad_sequences(headlines,maxlen=maxlen)

inp = model.input

outputs = [model.layers[1].output]

functor = K.function([inp]+ [K.learning_phase()], outputs)

x = functor([headlines, 1.])[0]

#classifier

X_train,y_train,X_test,y_test = x[msk],y[msk],x[~msk],y[~msk]
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Ir = LogisticRegression().fit(X_train,y_train)
Ir.score(X_test,y_test)
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#Build x and y

num_words=2000

maxlen=20

tokenizer = Tokenizer(num_words = num_words, split="")
tokenizer.fit_on_texts(sentenses)

seqs = tokenizer.texts_to_sequences(sentenses)

pad_seqs = pad_sequences(seqgs,maxlen)
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x_skip = ]
y_before =[]
y_after =[]

for i in tgdm(range(1,len(seqgs)-1)):

if len(seqs[i]) >

4.

x_skip.append(pad_seqgsli].tolist())
y_before.append(pad_seqs[i-1].tolist())
y_after.append(pad_seqs[i+1].tolist())
x_before = np.matrix([[0]+i[:-1] for i in y_before])
x_after =np.matrix([[0]+i[:-1] for i in y_after])
x_skip = np.matrix(x_skip)

y_before = np.matrix(y_before)

y_after = np.matrix(y_after)

#Building the model

embed_dim = 150

latent_dim = 128

batch_size = 64

#### Encoder Model ####

encoder_inputs = Input(shape=(maxlen,), name="Encoder-Input’)

10/13



ETIENAR
tokenize ( TokenizeRRZg )

emb_layer = Embedding(num_words, embed_dim,input_length = maxlen,
name='Body-Word-Embedding', mask_zero=False)

x = emb_layer(encoder_inputs)

_, state_h = GRU(latent_dim, return_state=True, name="Encoder-Last-
GRU")(x)

encoder_model = Model(inputs=encoder_inputs, outputs=state_h,
name='Encoder-Model")

seq2seq_encoder_out = encoder_model(encoder_inputs)

#### Decoder Model ####

decoder_inputs_before = Input(shape=(None,), name='Decoder-Input-
before') # for teacher forcing

dec_emb_before = emb_layer(decoder_inputs_before)

decoder_gru_before = GRU(latent_dim, return_state=True,
return_sequences=True, name="'Decoder-GRU-before’)

decoder_gru_output_before, _ = decoder_gru_before(dec_emb_before,
initial_state=seq2seq_encoder_out)

decoder_dense_before = Dense(num_words, activation="softmax’,
name="Final-Output-Dense-before’)

decoder_outputs_before =
decoder_dense_before(decoder_gru_output_before)

decoder_inputs_after = Input(shape=(None,), name="'Decoder-Input-after’)
# for teacher forcing

dec_emb_after = emb_layer(decoder_inputs_after)

decoder_gru_after = GRU(latent_dim, return_state=True,
return_sequences=True, name="'Decoder-GRU-after’)
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decoder_gru_output_after, _ = decoder_gru_after(dec_emb_after,
initial_state=seq2seq_encoder_out)

decoder_dense_after = Dense(num_words, activation="softmax/,
name="Final-Output-Dense-after’)

decoder_outputs_after = decoder_dense_after(decoder_gru_output_after)

#### Seq2Seq Model ####

seq2seq_Model = Model([encoder_inputs,
decoder_inputs_before,decoder_inputs_after],
[decoder_outputs_before,decoder_outputs_after])

seq2seq_Model.compile(optimizer=optimizers.Nadam(lr=0.001),
loss="sparse_categorical_crossentropy")

seq2seq_Model.summary()

history = seq2seq_Model.fit([x_skip,x_before, x_after],
[np.expand_dims(y_before, -1),np.expand_dims(y_after, -1)],

batch_size=batch_size,

epochs=10,

validation_split=0.12)

#Feature extraction

headlines = tokenizer.texts_to_sequences(data['headline'].values)

headlines = pad_sequences(headlines,maxlen=maxlen)x =
encoder_model.predict(headlines)

#classifier

X_train,y_train,X_test,y_test = x[msk],y[msk],x[~msk],y[~msk]
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Ir = LogisticRegression().fit(X_train,y_train)
Ir.score(X_test,y_test)
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