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Preprocessing (LabelEncoder)

In [1658): M from sklearn preprocessing ieport LasbelEncoder B
leviabulincoder()
le.fit(data. Weekday)
dats[ new_weetcay' Jele transtore(dets, Neekdny)
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In [376]; N rated dussies ~ pd,get_ocemles(data[ "Pact of the day'])
pa.concat{{data, rated dummies], axis~1) ]
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{51 W isport numpy as np

ta faa

froe teras detesets Inport snist

from weras lsmgort models

from terss isport layers

frow kerps.utils dmport to_cstegorical
ingort satplotlib.pypict ss pit

train_isages, train _labels), (test_isages, test _labels) - snlst lodd dataf)

Downloaging dats From NLTRs //6) Asezonss con/ leg-cateint) /misT, rgy
11493376/11490434 | ] - 525 Sus/step

traln_Llsages.shape
(D998, 28, 218)

train_labels

: array{(5, @, 4, ..., 5, &, §], otypeeuintB)

Lert_imapges shape

(19298, 28, 28)
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In [13]: M test_images.shape

Out[13]: (1eeee, 28, 28)

In [14]: M network = models.Sequential()

network.add(layers.Conv2D(32, (3, 3), activation='relu’,
input_shape=(28,28, 1)))
network.add(layers.MaxPooling2D((2, 2)))
network.add(layers.Conv2D(64, (3, 3), activation='relu’))
network.add(layers.MaxPooling2D((2, 2)))
network.add(layers.Conv2D(64, (3, 3), activation='relu’))

network.add(layers.Flatten())
network.add(layers.Dense(64, activation='relu'))
network,add(layers.Dense(1@, activation='softmax'))
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In [15]: M network.summary()

Model: "sequential_1"

Layer (type) Output Shape Param #
conv2d_1 (Conv2D) (None, 26, 26, 32) 320
max_pooling2d 1 (MaxPooling2 (None, 13, 13, 32) 2]
conv2d_2 (Conv2D) (None, 11, 11, &4) 18496
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conv2d_1 (Conva2D) (None, 26, 28, 32) 328

max_pooling2d_l1 (MaxPooling2 (None, 13, 13, 32) @

conv2d_2 (Conv2D) (None, 11, 11, 64) 18456

max_pooling2d_2 (MaxPocling2 (None, 5, 5, 64) @

conv2d_3 (Conv2D) (None, 3, 3, 64) 36928

flatten_1 (Flatten) (None, 576) 2

dense_1 (Dense) (None, 64) 36928

dense_2 (Dense) (None, 18) 658

2 S C ALl St iS5 35C3535E5550E55050ES80LEl805338C8s33ccs38zcsszzsrs
Total params: 93,322

Trainable params: 93,322

Kon-trainable params: @

in [16]: MW train_images ~ train_images.reshape((seaae, 23, 24, 1))
train_images = train_images.astype( 'float32') / 255

test_images « test_images.reshape((1deee, 28, 28, 1))
test_images ~ test_images,astype('floatia’) / I55
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In [27]: M train_labels = to_categorical(train_labels)
test_labels = to_categorical(test_labels)

in [18]: M network.compile(optimizer="rmaprop’', loss='categorical_crossentropy’,
metrics=['accuracy'])

In [29]: M network.fit(train_images, train_labels, epochs=5, batch_size=64)

Epoch 1/S5
60000/60800 [=======zszsssszssssssssszsss====] -« 425 693us/step - loss; ©.1781 - accuracy: 8.9469
Epoch 2/5
60000/60000 [wwnwnnwnnunnunannnnnnnnnnnnnnn] - 415 691us/step - loss; ©.8468 - accuracy: ©.9859
Epoch 3/5
68000@/60000 [====s===z=s=sssszszssass=s====] - 425 693us/step - loss: ©.0321 - accuracy: ©.9901
Epoch 4/5
caese/60800 [ ] - 41s 676us/step - loss: B.8239 - accuracy: 8.9926
Epoch 5/5
eeeee/ [ ] - 4@s 675us/step - loss! 8.8194 - accuracy: £.9941

Out{19]: <keras.callbacks.callbacks.History at 8x185b5123e@8>

In [28]: M test_loss, test_acc = network.evaluate(test_images, test_labels)

10080 /100090 [-x:::-:u:l-ll::n:::::::tx:e:ﬂ] - 28 229us/step

In [21]: M test_acc

5 Beeawte 3ecs TEKCT ANR NOWCKA i ] R ™ wi




49__010 He yamrcn ongerm ary e ) (Mpenanszarem | = oonm-u ]EI KermbaNIST - Jpyter N X [t: keras segression - hgrpter b £ Kesas Imidb_futy_connectss

(ST~ D locaihost it natebookay Documents/Kie s NI T iynb s
Z Jupyter KerasMNIST Last Checkpoint 20.11.2019  (autosaved)

Fia Edit View Insert Cell Kemal Widgets Halp Tr

B+ 2 A B 4 % HRin B C| W Coe v =

In [18]: M network.compile(optimizer=‘rmsprop’', loss='categorical crossentropy’,
netrics=['accuracy'))

In [19]: M network.fit{train_images, train_labels, epochs=5, batch_size=64)

Epoch 1/5
60000/60008 [ ] - 425 693us/step - loss: @.17@1 - accuracy: 0.9469
Epoch 2/5
62000/ [ ] - 41s 691lus/step - loss: ©.8468 - accuracy: 8.9859
Epoch 3/5
60000/60000 [ 1 - 425 693us/step - loss: ©.0321 - accuracy: 0.9%41
Epoch 4/5
60089/60080 [ ] - 41s 676us/step - loss: ©.8239 - accuracy: 8.9926
Epoch 5/5
60880/60000 [ ] - 40s 675us/step - loss: ©.8194 - accuracy: 9.9941

cut[19]): <keras.callbacks.callbacks.History at 8x185b5123e88>

In [20]: M test_loss, test_acc = network.evaluate{test_images, test_labels)l

100¢0/10000 [ 1 - 25 220us/step

In [21]: M test_acc

Out[21]: 9.9915099208271686



