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X BB TR T R R O ARG
Initialize all the weights (w) and biases (b) arbitrarily
Repeat Until converge |

Compute loss given w and b
Compute derivatives of loss with respect to w (dw), and with respect to b
(db) using backpropagation
Update w to w - alpha * dw
Update b to b - alpha * db

}
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WACBZ TR TRRIAAGE 58,
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import numpy as np

import pandas as pd
X
y

pd.read csv('../data/tree class feats.csv')

pd.read csv('../data/tree class target.csv')

# Print the sizes of the dataset

print ("Number of Examples in the Dataset = ", X.shape[0])
print ("Number of Features for each example = ", X.shape[l]
print ("Possible Output Classes = ", np.unigue(y)

BB SR .
Number of Examples in the Dataset = 10000

Number of Features for each example = 10
Possible Output Classes = [0 1]
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10000 ARAR B B A5 2R . AR K008 4 K S A 2R LAt 00 O 0 ) s R RS 11 00 ol i 7
IR0 3 o B AR Rl . AR R B 10 A 4R AR FT LB A 1 0 B RS RS AR T I A
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AR,
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PRAE L F a0 T A0 B AT 2k Keras BUAY LT 202,

(1) 7 NumPy #1 TensorFlow H1 % B Fh F , IR A AL 2 XA Keras PR, Sequential
BEAUSEPR R 2 M HES . 8 MBS, Af IR IE R SR It 2 )2 .

from keras.models import Segquential
from tensorflow import random
np.random.seed (42)
random.set_seed (42)

model = Sequential ()

(2) WAL RS —A KNy 10 ELICHE pR A tanh B9 BEOEOZ GO AE B A 4 B2 06 25055 T
10), Keras A AR A 1582 AT ARG £% . 703X B0 FU0E FH 05 137 B 28 AL )2, B Dense
JZ. Dense JZ 5 F 7 H AR Bl & B 2% HE .

from keras.layers import Dense, Activation

model.add (Dense (10, activation='tanh', input_dim=10}

(3) [ A BYASIN KN 5 1Y 55— B o2 FLHE PR L tanh ., T8 B A48 8 2 5000 32 43t
W2 N — R AR 2R,

model.add (Dense (5, activation='tanh'))

(4) i ] sigmoid G bR B I 102 . TR R DR Y BT R SR T D A

model.add (Dense (1, activation='sigmoid')

(5) PR R PREUE — o038 XU AR AL #8302 SGDL 1] compile O Jy 3 YIl A5 5 3 4T Ep A
R 22 DA FLAR A,

model.compile (optimizer='sgd', loss='binary crossentropy', \
metrics=['accuracy'])

model.summary ()
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A% 3.9 iR,

Model: “"sequential 1"

Layer (type) Output Shape Param #
dense_1 (Dense) (None, 10) 110
dense_2 (Dense) (None, 5) 55
dense_3 (Dense) (None, 1) [

Total params: 171
Trainable params: 171
Non-trainable params: 0

E39 CBHREINMEE
(6) YIZEEAL 100 8 34 batch_size ¥ E 4 5, validation_split BEE K 0. 2, 4R J5 i FH fitO
J7 4% shuffle 58K false, 7 T A LR x SOLHR R % ) y 1L 38 45 it O J5 ik Il Zhfss
CI I N 7 G e = N M TIPS N A o €7 T S8 N NN 2 10 N N 128V R A g
Sl CPU 8¢ GPU 8 . 45 RAIRAF R4 4 history BB &,

history = model.fit (X, ¥, epochs=100, batch_size=5, \
verbose=1, validation_split=0.2, \
shuffe=False)

verbose ZH0] LR FH LA =/AME PR —A4~: 0.1 8¢ 2, @12R % E verbose=0, il %
WA S5 AR5 B s verbose=1 W 7E B R GEACHT T BN — 52 3 (W i B 2% 5 verbose=2 #
IUATERSE R G 5 . 400 DESWR RS 5 AN U py i 2 4035 i1 3. 10 frzs

Epoch 96/100

8000/8000 [ Y
_accuracy: 0.9405

Epoch 97/100

8000/8000 [
_accuracy: 0.9385

Epoch 98/100

8000/8000 [ ] =
_accuracy: 0.9405

Epoch 99/100

8000/8000 [ 1 -
_accuracy: 0.9385

Epoch 100/100

8000/8000 [ }=
_accuracy: 0.9440

s 227us/step - loss: 0.1372 - accuracy: 0.9469 - val_loss: 0.1488 - val

N

s 220us/step - loss: 0.1397 - accuracy: 0.9481 - val_loss: 0.1457 - val

m

s 25Bus/step - loss: 0.1381 - accuracy: 0.9473 - val loss: 0.1495 - val

"

s 217us/step - loss: 0.1377 - accuracy: 0.9484 - val_loss: 0.1503 - val

"

s 236us/step - loss: 0.1386 - accuracy: 0.9467 - val_loss: 0.1422 - val

3.10 400 MR RE S MRRMIREET

(7 iy R ASE R0 A )1 5 0 6 I 5 40 b ) T 0 R4 R A DA UK A e

import matplotlib.pyplot as plt
tmatplotlib inline

# Plot training & validation accuracy values
plt.plot(history.history['accuracy'])

plt.plot (history.history['val accuracy'])
plt.title('Model accuracy')

plt.ylabel ('Accuracy')

plt.xlabel ('Epoch')

plt.legend(['Train', 'Validation'], loc='upper left')
plt.show()

# Plot training & wvalidation loss values
plt.plot(history.history['loss'])
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plt:
plt.
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plt:

plot (history.history['val loss'])

title ('Model loss')
ylabel ('Loss')
xlabel ('Epoch')

legend(['Train’,

show ()

'Validation'],
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Model loss

= Train
—— Validation

0 20 40 60 80 100
Epoch

B 3.11 BEMEBEMHEINT-REANINSGTRENRE

(8) A PV 25 de ) 5 5 Sfe T 00 i 3 288 B9 i 10 A i A KR 52 1) (X iloc[0: 10, : D

y_predicted = model.predict(X.iloc[0:10,:])

AT LA LA AR B o T 2

# print the predicted classes
print ("Predicted probability for each of the "\

print (y_predicted)

print ("Predicted class label for each of the examples:

print (np.round(y predicted))

MR,

“)l

Predicted probability for each of the examples belonging to class 1:

[1o.
[0.
[o.
[0.
RS
[o.
[0.
[o.
(o.
[o.

Predicted class label for each of the examples:

[fo.
[1=
[0.
[1.
[1
[0.
i

1
]
]
.1
]
]

00354007]
8302744 )
00316998]
95335543]
99479216)
00334178]
43222323)
00391936]
00332899]
99759173]

1
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FRATTHY A 28 D 145 SR 73 26 0 il e 7 R e 2 S A DE S T Sl G A . ]l A ] B
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# import required packages from Keras

from keras.models import Sequential

from keras.layers import Dense, Activation

import numpy as np

import pandas as pd

from tensorflow import random

from sklearn.model selection import train test split
# import required packages for plotting

import matplotlib.pyplot as plt

import matplotlib

$matplotlib inline

import matplotlib.patches as mpatches

# import the function for plotting decision boundary

from utils import plot_decision boundary
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& &) B TAE, M Ak A https://packt. live/31EumPY,
(2) BB DA ML S E R DEZ R AR & -k,

define a seed for random number generator so the result will be
reproducible
win

seed = 1
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(3) i Pandas JE # i{) read _csv BB B IE 5 . i i feats. shape. target. shape Fl
feats. shape[ 0 1% 3 Y ZRBdl 42 h ) XOF1 Y R/ LA KR B 5,

feats = pd.read csv('outlier_ feats.csv']
target = pd.read csv('outlier_ target.csv')
print ("X size = ", feats.shape)

print ("Y size = ", target.shape)

print ("Number of examples = ", feats.shape[0])
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plt.scatter (feats[:,0], feats[:,1], \
s5=40, c=¥, cmap=plt.cm.Spectral)
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sigmoid,

(6) & B optimizer="sgd',loss= 'binary crossentropy',batch size = 5,epochs = 100
shuffle=False Yl Z A, & & verbose=1 Ml validation_split=0. 2 W %¢ & ¥ 1% 1% 19 2
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plot_decision boundary(lambda x: model.predict(x), \

¥ _train, y train)
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model = Sequential(

model.add (Dense (8, activation='tanh', input_ dim=2))
model.add (Dense (4, activation='tanh'})

model.add (Dense (1, activation='sigmoid')

model.compile (optimizer="'sgd', loss='binary_crossentropy')
model.fit (¥, y, epochs=epochs, batch size=batch size)
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model.evaluate (X, y, batch size=None, verbose=0)
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model.compile (optimizer='sgd', loss='binary_ crossentropy', X
metrics=['accuracy'])

model.evaluate (X, y, batch size=None, verbose=0)
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from sklearn.model selection import train test_split

X_train, X test, \
y_train, y test = train test split (X, y, test_size=0.3, \
random_state=None)

test_size Z AL 2 M X 4 v 08 B8 B 42 09 LL ), R G B R E 0 R 1 2Rl dE O 45
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model = Sequential()

model.add (Dense (8, activation='tanh', input dim=2))

model.add (Dense (4, activation='tanh'))

model.add (Dense (1, activation='sigmoid'))

model.compile (optimizer="'sgd', \

loss='binary_crossentropy')

model.fit (X_train, y train, epochs=epochs, \

batch_size=batch_size)

3 S S G A R A L AR R R R



58 || KerasiRE 2SI FF & L6k

model.evaluate (X_train, y_train, batch_size=None, \
verbose=0)

model.evaluate (X_test, y_test, batch_size=None, \
verbose=0)
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history = model.fit (X train, y train, validation data=(X_test, y test))
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import matplotlib.pyplot as plt

FrIERL B
RAU5 UEINE)
B 3.17 IZEEE e pil B REMNNEIREE

import matplotlib

# plot training loss

plt.plot (history.history['loss'])

# plot test loss

plt.plot (history.history['val loss'])
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X = pd.read csv('../data/HCV_feats.csv')
y = pd.read csv('../data/HCV_target.csv')
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AR LU #2540 optimizer='sgd',loss= 'binary_crossentropy',metrics=/ 'accuracy'].
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