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df @=df train.loc[df train["target”]== @].sample(n=100000,random state=42)
df 1=df train.loc[df train["target”]== 1].sample(n=100008,replace=True,random state=42)
df train=pd.concat([df 0,df 1]) ‘"h
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Distribution of question text length in characters

'max_features = 100000 1071
itk = Tokenizer(lower = True, filters="", num words=max_ features+1l)
(full text = list(df_train['gquestion_text'].values) + list(df test['question text'].values) 10°3
| : z E : ;
~tk.fit_on_texts(full text) g 10° §
w

i train_tokenized = tk.texts to sequences(df_train[ 'question_text'].fillna( 'missing')) E 10° 1
-test tokenized = tk.texts to sequences{df test['guestion text'].fillna{'missing'))

o : 10* §
J - - . - .
i x_train = pad sequences(train_tokenized, maxlen = max_len) 10° 4 , T -
| x_test = pad_sequences(test tokenized, maxlen = max_ len) 0o w0 e e
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GlobalmaxPool1D
(None, 32)

Input Embedding SpatialDropout1D(0.2) ConvlD(0.2) Concatenate
(None,70) (None,70,1200) (None,70,1200) (None,68,32) (None,64)

GlobalavgPool1D
(None, 32)

A 4

Dropout Dropout Dense
(None,16) (None,16) (None,16)
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avg pool = GlobalAveragePoolinglD()(x_convl)
max_pool = GlobalMaxPoolinglD() (x_convl)
conc = concatenate([avg pool, max _pool])

x = Dense(16, activation="relu")(conc)

x = Dropout(0.2)(x)

x = Dense(1l, activation="sigmoid")(x)

model = Model(inputs=inp, outputs=x)

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

inp = Input(shape=(max_len,))
x = Embedding(max_features, embed size * 4, weights=[embedding matrix])(inp)
x = SpatialDropoutlD(0.2)(x)
x_convl = ConvlD(conv_size, kernel size=3, padding="valid', kernel_initializer="he uniform')
I
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Input
(None,70)

H

Embedding
(None,70,1200)

H

SpatialDropout1D(0.2)
(None,70,1200)

H

LSTM
(None,70,128)

H

Dense
(None,16)

]

Output
(None,1)

H

A 4
Dropout(0.2)
(None,16)
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LSTM(128, return_sequences=True)(x)

Dense(16, activation="relu")(x)

Dropout(@.2)(x)

Dense(l, activation="sigmoid")(x)

model = Model(inputs=inp, outputs=x)

model.compile{loss="binary crossentropy’, optimizer="adam', metrics=['accuracy'])
model . summary ()

x X X X X X
1]

= Input(shape=(max_len,))
Embedding(max_features+1l, embed size * 4, weights=[embedding matrix])(inp)
SpatialDropoutlD(0.2)(x)
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BCNN+LSTM

Input Embedding SpatialDropout1D(0.2) Conv1D(0.2) LSTM
(None,70) (None,70,1200) (None,70,1200) (None,68,32) (None,70,128)

GlobalmaxPool1D
(None, 128)

GlobalavgPool1D
(None, 128)

Output Dropout(0.2) Dense Concatenate
(None,1) (None,16) (None,16) (None,256)
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BCNN+LSTM
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GlobalAvg.Pool Concatenate

N 16
(None,128) ( on_e, )
(None,70,90000) (None,70,1200) (None,68,32) (None,68,128) ﬂ —
[0,1,1256,..0,1] \,-I%U ,-I%u (None,256) (None,?2)
»ﬂ 0
w w U s ﬂ INE
Embedding CovlD(3) LSTM(128) — L
. (None,128) -
SpatialDropout(0.2)
Globalmax.Pool Dropout(0.2)
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early stop=EarlyStopping({monitor="val loss",mode="min",patience=3)
conv_size=32

inp = Input(shape=(max_len,)})

¥ = Embedding{max_features+l, embed size * 4, weights=[embedding matrix])(inp)
x = SpatiallropoutlD(®.2)(x)

Convlﬂ{conv_sizel_kernel_size=1, padding="valid', kernel_initializer='he_uniform

®_convl = "Y(x)

¥x_conv2 = ConvlD{conv_size, kernel size=2, padding='valid', kernel_initializer='he uniform')(x_convl)
x_conv3 = ConvlD{conv_size, kernel size=3, padding='valid', kernel_initializer='he uniform')(x conv2)
¥x_convd = ConvlD{conv_sirze, kernel size=5, padding="valid', kernel initializer='he uniform')(x conv3)

¥ = Bidirectional(LSTM(128, return_sequences=True))(x_convd)
avg_pool = GlobalAveragePooclinglD()(x)

max_pool = GlobalMaxPoolinglD()(x)

conc = concatenatef[avg_pool, max_pool])

® = Dense(le, activation="relu"}{conc)
¥ = Dropout(@.2)({x)
x = Dense(l, activation="sigmoid")(x)

model = Model({inputs=inp, outputs=x)
model.compile(loss="binary crossentropy’, optimizer="adam', metrics=['accuracy'])
model. summary ()
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early stop = EarlyStopping(monitor = "val loss", mode = "min”, patience = 3)
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Accuracy: 0.9121
Precision: 0.6894

Recall: 0.8651

BA Precision: ¥l [E SR o
Recal lBERBIEIERFEE
CNN LSTM

Accuracy: 0.8965
Precision: 0.6684

Recall: 0.8648
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CNN+LSTM

Accuracy: 0.9140

Precision: 0.69

Recall: 0.8686
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AS-IS Model
PREI

Accuracy:0.9140

100000 ¢ Precision:0.69
| Recall:0.8686
95000

— TN To-Be Model
90000 |

[ ‘ | Accuracy:0.9132
85000 ' Precision:0.701

As-Is  To-Be Recall:0.8725
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Hidden Layer

Output \
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Input /

LSTM Architecture
Hochreiter & Schmidhuber, 1997

> Accuracy: 0.9132
>» Precision: 0.701
>» Recall: 0.8725

[E Model 0.9140 0.69
B A EICL 5100000 0.9132 0.701
LSTM A B et [ 0.9121 0.693
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Hidden Layer

-

Qutput \
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BiLSTM Architecture
Graves & Schmidhuber, 2005

»» Accuracy: 0.9121
> Precision: 0.693
> Recall: 0.8874

0.8686
0.8725
0.8874

26



JRModel 0.9140 0.69 0.8686
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To-Be Model

Accuracy:0.9286
Precision:0.704
Recall:0.8912
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Input Embedding SpatialDropout1D(0.2) Conle(l) Conv1D(2) ConvlD(3) Conle(S)
(None,70) (None,70,1200) (None,70,1200) (None,70,32) (None,69,32) (None,67,32) (None,63,32)

GlobalmaxPool1D
(None, 128)
Output Dropout(0.2) Dense Concatenate BidirectionalLSTM
(None,1) (None,16) (None,16) (None,64) (None,63,256)
| GlobalavgPool1D \ )
(None, 128)
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df_testself = pd.read Excel(" :/quora-insincere-questions-classification/testself.xlsx™)
y_testself = df_testself["t ] 'uralues

L _— A
. ,/r :ElJ :_t testself_tokenized = tk. texts tu:u _sequences(df_testself[ 'guestion_text'].fillna( 'missing'})
j-/ \ IIII X testself pad_ sequencesﬂtestself tokenized, maxlen = max _len)
loss, ac :.f model.evaluate (x testself, y_testself) 20/2@ [================coocceoooo-ooo] - @s 78lus/step
print("Test: = ®Bf" % (accurac vy, loss)) Test: accuracy = ©.75000@ ; loss = 1.175951
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