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Abstract

“THE SADDEST ASPECT OF LIFE RIGHT NOW IS THAT SCIENCE GATHERS

KNOWLEDGE FASTER THAN SOCIETY GATHERS WISDOM.”

— ISAAC ASIMOV

Deep learning is a machine learning technique that teaches computers to do what comes naturally to
humans: learn by example. Deep learning is a key technology behind driverless cars, enabling them
to recognize a stop sign, or to distinguish a pedestrian from a lamppost. It is the key to voice control
in consumer devices like phones, tablets, TVs, and hands-free speakers. Deep learning is getting lots

of attention lately and for good reason. It’s achieving results that were not possible before.



In deep learning, a computer model learns to perform classification tasks directly from images, text,
or sound. Deep learning models can achieve state-of-the-art accuracy, sometimes exceeding human-
level performance. Models are trained by using a large set of labeled data and neural network

architectures that contain many layers.
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2. 9mbs39000 3853900L 3MMEgLO

import numpy as np
import matplotlib.pyplot as plt
import pandas as pd

dataset = pd.read_csv('Churn_Modelling.csv')
X = dataset.iloc[:, 3:13).values
y = dataset.iloc[:, 13].values

fros sklearn.preprocessing import LabelEncoder, OneHotEncoder
labelencoder_X_1 = LabelEncoder()

X[:, 1] = labelencoder_X_1.fit_transform(X{:, 1])
labelencoder_X_2 = LabelEncoder()

X[:, 2] = labelencoder_X_2.fit_transform(X[:, 2])
onehotencoder = OneHotEncoder(categorical_features = [1])

X = onehotencoder,fit_transfors(X).toarray()

X = X{:, 1:)

fror sklearn.model_selection import train_test_split
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 2.2, random_state

froe sklearn.preprocessing import StandardScaler
sc = StandardScaler()

X_train = sc.fit_transform(X_train)

X_test = sc.transform(X_test)

dataset = pd.read_csv('Churn_Modelling.csv')
X = dataset.iloc[:, 3:13].values

y = dataset.iloc[:, 13].values

X 59M93000909000 (335900l oEBMOEL Homdmowyabl :

e)
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Lobifogarm dmbs3gdgdols dobgzom ©ogsLfo3e00 IM@Yel. 50T IOIMIMOOL S
LdaLoL b3oEoMmgdsls 35bEIBM - FgJuEBHL BMT 56 Tgo393IL MOEL3Td® F9M3JdBo :

from sklearn.preprocessing import LabelEncoder, OneHotEncoder
labelencoder_X_1 = LabelEncoder()
X[:, 1] = labelencoder_X_1.fit_transform(X[:, 1])
labelencoder_X_2 = LabelEncoder()
X[:, 2] =labelencoder_X_2.fit_transform(X[:, 2])
onehotencoder = OneHotEncoder(categorical features = [1])
X = onehotencoder.fit_transform(X).toarray/()

X=X[;, 1]

50 9mb5(39990L 39yma3m LEEJLE™ S Labogerm Imbs39dgds . Lo@guE™ dmbsigdgdo 20
% -1 895 90U :

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.2, random_state = 0)

OO M®0(3b3900L 135¢0MYdSL dmzsbgbon :
from sklearn.preprocessing import StandardScaler
sc = StandardScaler()

X_train = sc.fit_transform(X_train)

X_test = sc.transform(X_test)

1. 3935390mm bgermabm®mo bgodOmbmero Jugero!
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import keras
fror keras.models import Sequential
fron keras.layers import Dense

classifier = Sequential()

classifier.add(Dense(output_dim = €, init = "uniform’, activation = 'r¢ , input_dim = 11))
classifier.add(Dense(output_dim = €, init = ‘uniform’, activation = 'relu’'))
élassifier.add(Dense(output_dim = 1, init = ‘uniform’, activation = 'sigmoid'))
classifier.compile(optimizer = 'adam', loss = 'binary_crossentropy', metrics = [“accuracy'])

classifier.fit(X_train, y_train, batch_size = 18, nb_epoch = 108)

ANN -b 060305 0BsE0s :

classifier = Sequential()

306390 IGO0 B96s :
classifier.add(Dense(output_dim = 6, init = 'uniform’, activation = 'relu’, input_dim = 11))

50 ©9bsdo dmbsfowgmdsls 6 bgo®mbo Joowgdl, sd@035300L BMBIE0ss FoLolHmEMm9dgmo

(Rectifier) Qo 335J3L 11 3905350 (33¢5Q0.

3969 OG0 B9bs :
classifier.add(Dense(output_dim = 6, init = 'uniform’, activation = 'relu')
390035350 B9bo:

classifier.add(Dense(output_dim = 1, init = ‘'uniform', activation = 'sigmoid'))
1 25803535¢0 (33500, 53035300l Bbd30s - Logdmow&o.

ANN -U 300830005300 :
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376us/step - loss: ©.4943 - acc: ©.794¢
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6lus/step
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4. 36:bMB0Mgds s ImEgEol gxzol9ds

loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:
loss:

loss:

0.4279

0.4229

0.4131

9.4163

9.4142

8.4138

0.4113

0.4188

9.4891

©.40883

©.4878

6.4869

0.4g60@

0.4855

0.4856

0.4851

0.4047

0.4844

9.4833

9.4036

0.4031

0.4023

0.4011

9.4004

©.4000

©.3992

©.3982

©.3982

0.3977

0.3974

0.3966

0.3967
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acc]

acc)

acc;

acc’

acc]

acc:

acc:

acg!

acc:

acc;

acc:

acg!

acc:

acc;

acc:

acc,

acc:

acg,

acc:

acc,

acc:

acc;

acc:

acc:

acc:

acc:

acc:

acc,

acc:

acc:

acc:

e

e

)

7960

7968

.8162

.8251

.8295

.8314

.8325

.8315

.8335

.8339

.8337

8346

.8354
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8340
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.8359

.8341
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.B364

.8357

.8354

.B8367

.8360
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classifier.predict(X_test)
(y_pred > ©.5)

y_pred
y_pred

from sklearn.metrics import confusion_matrix
cm = confusion_matrix(y_test, y_pred)

y_pred sG>0l 39JG™60, 00 3¢009639d0b 25L(36003, 300 0563006 [oligerol seEdsm™Mds 50 %
B9 99309, §960s True.
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50900l 3slloBo3sEos 3Mmbzmeyysom®mo bgoMmbaero
Jugerol gsdmygbgdoo

B3960 58m 39655 3535MB0M LMsm By HMIGEo 3BM39E0s Fodmlsbmero :

1. s359mo CNN

fror keras.models import Sequential
fron keras.layers import Convolution2D
fror keras.layers import MaxPcoling2D
fron keras.layers import Flatten

fror keras.layers import Dense

classifier = Sequential()
classifier.add(Convolution2D(32, 3, 3, input_shape = (64, 64, 3), activation = 'relu’))
classifier.add(MaxPooling20(pool_size = (2, 2)))

classifier.add(Convolution20(32, 3, 3, activation = ‘relu'))
classifier.add{MaxPooling2D(pool_size = (2, 2)))

classifier.add(Flatten())

classifier.add(Dense(output_dim = 128, activation = ‘relu'))
classifier.add(Dense(output_dim = 1, activation = "sigmoid’))

classifier.compile(optimizer = 'adam’, loss = "binary_crossentropy’, metrics = ['accuracy'])

2. CNN -b 36905 bMH0gdbY



from keras.preprocessing.image import ImageDataGenerator

train_datagen = ImageDataGenerator(rescale = 1,/255,
shear_range = 0.2,
zoom_range = €.2,
horizontal_flip = True)

test_datagen = ImageDataGenerator(rescale = 1./255)

training_set = train_datagen.flow_from_directory('dataset/training_set’',
target_size = (64, 64),
batch_size = 32,
class_mode = 'binary')

test_set = test_datagen.flow_from_directory( 'dataset/test_set’,
target_size = (64, 64),
batch_size = 32,
class_mode = 'binary')

classifier.fit_generator(training_set,
samples_per_epoch = 8eeae,
nb_epoch = 25,
validation_data = test_set,
nb_val_samples = 2009)
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https://www.mathworks.com/discovery/deep-learning.html

https://www.kdnuggets.com/2018/09/introduction-deep-learning.html
https://www.udemy.com/deeplearning/

https://www.udemy.com/machinelearning/

https://www.superdatascience.com/machine-learning/

https://www.superdatascience.com/pages/deep-learning
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