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In [1]: | from tensorflow.python.keras.datasets import mnist
(x_train, y_train), (x_test, y_test) = mnist.load_data()

In [2]: | x_train = x_train.reshape(60000, 784)
x_test = x_test.reshape(10000, 784)
x_train = x_train/255.
x_test = x_test/255.

In [3]: | from tensorflow.python.keras.utils import to_categorical
y_train = to_categorical(y_train, 10)
y_test = to_categorical(y_test, 10)

In [4]: from tensorflow.python.keras.models import Sequential
from tensorflow.python.keras.layers import Dense
model = Sequential()
model . add(Dense(units=64, input_shape=(784,), activation='relu’'))
model.add(Dense(units=10, activation='softmax'))

In [5]: | model.compile(optimizer="sgd"', loss='categorical_crossentropy’,
metrics=["accuracy'])

In [6]: | history = model.fit(x_train, y_train,
epochs=10, batch_size=32, verbose=2, validation_split=0.2)

Train on 48000 samples, validate on 12000 samples
Epoch 1/10
- 4s - loss: 0.7559 - acc: 0.8092 - val_loss: 0.3920 - val_acc: 0.8949

Epoch 2/10
- 1s - loss: 0.3765 - acc: 0.8961 - val_loss: 0.3231 - val_acc: 0.9092
Epoch 3/10
- 1s - loss: 0.3258 - acc: ©.9089 - val_loss: 0.2913 - val_acc: 0.9171
Epoch 4/10
- 1s - loss: 0.2983 - acc: ©.9153 - val_loss: 0.2716 - val_acc: 0.9244
Epoch 5/10
- 1s - loss: 0.2772 - acc: 0.9217 - val_loss: ©.2588 - val_acc: 0.9284
Epoch 6/10
- 1s - loss: 0.2595 - acc: 0.9266 - val_loss: 0.2419 - val_acc: 0.9323
Epoch 7/10
- 1s - loss: 0.2436 - acc: 0.9310 - val_loss: 0.2331 - val_acc: 0.9349
Epoch 8/10
- 1s - loss: 0.2295 - acc: 0.9353 - val_loss: 0.2189 - val_acc: 0.9400
Epoch 9/10

- 1s - loss: 0.2170 - acc: 0.9393 - val_loss: ©0.2092 - val_acc: 0.9420
Epoch 10/10
- 1s - loss: 0.2061 - acc: 0.9419 - val_loss: ©.2013 - val_acc: 0.9449

In [7]: score = model.evaluate(x_test, y_test, batch_size = 1)
print("accuracy =", score[1])

10000/10000 [==========s=s=——————————
accuracy = 0.9437

- 2s 177us/step

In [8]:  import numpy as np
from sklearn.metrics import confusion_matrix

predict_classes = model.predict_classes(x_test[1:100,1)
true_classes = np.argmax(y_test[1:100], 1)

print(confusion_matrix(true_classes, predict_classes))
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