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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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39350905, @S g LB Jugeo 56 BMAz3gAL LELWEMZ9gE FgIAL. SbsEMYOMMO 03¢0 Mbo
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gLz bgodmbmwo Jugwo 15305Mm0Lsss "BoliffogEro” ol 53wgbl MbsML SFMoEbml 56
domG™  LHogeol  3gMomdo  dglfogromo  LEGHOMIGHVINJd0, 9Msdg  Lbbgs  sbsgrmaom®o
bOOIOOIR0E.

5290 33035853090 IMYo  IMoMbM3L  Lofgolo ULHogwol 3MOLL  ssdosbols
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399mbsbgdol  5dmEbmdol dobboo  Fgdwdsggdmamos 1393080300  Jugwo, GMIGELLS
Convolutional Jugwb mHmgdgb [convolutional networks].
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2. 9mbs390m5 53853900l 3OM39LO

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

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

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:]

from sklearn.model_selection import train_test_split
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = ©.2, random_state = @)

from 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 5930009090 (3315900l FoBM039L FomBmoagbl :
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Lolifogerm dmbsgdgdol dobggzom @ogsLfag3w00m IMEYML. S H0ETIOIMIMOOL S
LJ9gbob BgooMgdsls 39BYBM - BHgJuAL OMA 56 9035309l MOEL3YBI® A9MI3JabO :

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 3Yyma30 LEGHIBE™ s LobFsgErm IMb(3999d5¢ . Lo@guB™ dmbsgdgdo 20
% -l 89500p9bU :

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 M03b37d0L 135e0MYOL FMm3zsbEb :
from sklearn.preprocessing import StandardScaler
sc = StandardScaler()

X_train = sc.fit_transform(X_train)

X_test = sc.transform(X_test)

1. 3935390mm bgarmgbm®mo bgodmbomo Jugero!
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import keras
from keras.models import Sequential

from keras.

classifier

classifier.

classifier.

classifier.

classifier.

classifier.

layers import Dense

= Sequential()

add (Dense (output_dim

add (Dense (output_dim

add (Dense (output_dim

compile(optimizer =

fit(X_train, y_train,

= 6, init = ‘uniform', activation = 'relu’', input_dim = 11))
= 6, init = 'uniform', activation = 'relu’))

= 1, init = ‘uniform', activation = 'sigmoid'))

‘adam', loss = 'binary_crossentropy', metrics = |['accuracy'])

batch_size = 1@, nb_epoch = 1@@)

ANN -b 0b030sE0BsE0s :

classifier = Sequential()

3063900 RGO B96s :

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

59 539bsdo AMbsHoErgmdsls 6 byommbo JooEgdl, 5JE035300L FMbJgoss golslfmemadgwo

(Rectifier) Q5

33943L 11 0d90535¢00 (33C09QO.

39mM9) RGO 539bo :

classifier.add(Dense(output_dim = 6, init = 'uniform’, activation = 'relu')

300535000 gqbo:

classifier.add(Dense(output_ dim = 1, init = ‘'uniform', activation = 'sigmoid'))

1 25808535¢0 (3350, 53GH035300L Bbd305 - Loadmo©o.

ANN -

b 3000300053300 :
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Epoch 1/1@e

8000/8000 [==============================] - 35 376us/step - loss: ©.4943 - acc: 0.794¢
Epoch 2/10@

8000/80P0 [==============================] - Os b2us/step - loss: ©.4279 - acc: ©.796@
Epoch 3/16@

8006/8000 [==============================] - 085 b2us/step - loss: ©.4229 - acc: ©.796@
Epoch 4/1@@

8000/8000 [==============================] - @5 62us/step - loss: 6.4191 - acc: ©.8162
Epoch 5/10@

8000/8000 [==============================] - 1ls 67us/step - loss: ©.4163 - acc: ©.8251
Epoch 6/160

8006/8000 [==============================] - 05 b2us/step - loss: ©.4142 - acc: ©.8295
Epoch 7/16@

8000/8000 [==============================] - @5 62us/step - loss: ©.413@ - acc: ©.8314
Epoch 8/100

8006/8000 [==============================] - @s b62us/step - loss: ©.4113 - acc: ©.8325
Epoch 9/100

8000/8000 [==============================] - 05 b6lus/step - loss: ©.416@ - acc: ©.8315
Epoch 18/10@

8000/8000 [==============================] - @s 62us/step - loss: ©.4091 - acc: ©.8335
Epoch 11/10@

8006/8000 [==============================] - @5 b2us/step - loss: ©.4883 - acc: ©.8339
Epoch 12/108@

8006/8000 [==============================] - 05 62us/step - loss: @€.4878 - acc: ©.8337
Epoch 13/1@@

8000/8000 [==============================] - 1s 65us/step - loss: ©.4869 - acc: ©.8346
Epoch 14/100|

8006/8600 [==============================] - 15 66us/step - loss: ©.4868 - acc: ©.8354
Epoch 15/1608@

8000/8000 [==============================] - 1s 65us/step - loss: ©.4855 - acc: ©.8345
Epoch 16/10@

8000/80P0 [==============================] - 1s 66us/step - loss: ©.4856 - acc: ©.8349
Epoch 17/100

8006/8000 [==============================] - 15 b5us/step - loss: ©.4851 - acc: ©.8365
Epoch 18/16@

8000/8000 [==============================] - 15 66us/step - loss: ©.4847 - acc: ©.8345
Epoch 19/10@

8000/808P0 [==============================] - @s 62us/step - loss: ©.4844 - acc: ©.8355
Epoch 28/100

8006/8000 [==============================] - 1ls 7lus/step - loss: ©.4839 - acc: ©.8356
Epoch 21/10@

8000/8000 [==============================] - 1s 76us/step - loss: ©.4836 - acc: ©.8355
Epoch 22/10@

8006/8000 [==============================] - @5 62us/step - loss: ©.4831 - acc: ©.8340
Epoch 23/100

8000/8000 [==============================] - 05 b6lus/step - loss: ©.4823 - acc: ©.835@
Epoch 24/10@

8000/8000 [==============================] - @s 6lus/step - loss: ©.4011 - acc: ©.8344
Epoch 25/10@

8006/8000 [==============================] - @5 b2us/step - loss: ©.4864 - acc: ©.8359
Epoch 26/108@

8006/8000 [==============================] - 05 b6lus/step - loss: ©€.4860 - acc: ©.8341
Epoch 27/1@@

8000/80800 [==============================] - 1s 63us/step - loss: ©.3992 - acc: ©.8354
Epoch 28/10@

8006/8000 [==============================] - 15 65us/step - loss: ©.3982 - acc: ©.8365
Epoch 29/1080

8000/8000 [==============================] - @5 62us/step - loss: ©.3982 - acc: ©.8364
Epoch 38/10@

8000/80P0 [==============================] - 1s 7lus/step - loss: ©.3977 - acc: ©.8357
Epoch 31/100

8006/8000 [==============================] - 085 b2us/step - loss: ©.3974 - acc: ©.8354
Epoch 32/100@

8000/8000 [==============================] - 15 67us/step - loss: ©.3966 - acc: ©.8367
Epoch 33/10@

8000/80P0 [==============================] - @s 62us/step - loss: ©.3967 - acc: ©.8360

Epoch 34/108

4. 360HmabmB0Mgds s dMmEgol F9z3sl9ds



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 560l 39d@™60, 00 3¢0096@gd0b gobfizMog, 300 35630056 Foligeols sedsc™ds 50 %
g 39309, fg0os True.
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B3960 53m 35655 3935MR0M BB M0 (3bM39ew05 QBMbobyeo :

1. s353m00 CNN

from keras

classifier

classifier

classifier.

classifier.
.add(MaxPooling2D(pool_size = (2, 2)))

classifier

classifier.

classifier.

classifier

classifier.

.models import Sequential
from keras.
from keras.
from keras.
from keras.

layers import Convolution2D
layers import MaxPooling2D
layers import Flatten
layers import Dense

= Sequential()

.add(Convolution2D(32, 3, 3, input_shape = (64, &4, 3), activation = |'relu'))

add(MaxPooling2D(pool_size = (2, 2)))

add(Convolution2D(32, 3, 3, activation = 'relu'))

add(Flatten())

add(Dense(output_dim = 128, activation = 'relu'))

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

compile(optimizer = 'adam', loss = 'binary_crossentropy', metrics = ['accuracy'])

2. CNN -b dmGg0s Ly 9dBY
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fron 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 = 8668,
nb_epoch = 25,
validation_data = test_set,
nb_val_samples = 20@)
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@O ob §og3009m, ©s306MMbYm FmBsgzsedo! WEmTs LHogergds Lowm3gomglbe bodwmowgdss
©0EO0  dmbs(399930L LT Fs390Ws®, MMIGEOE ©IR39HTMGOs O  S©IMBY6gdTdo o
9m0535e0do  252300503H0390L  3bM3MYOL. Bgdmo  gobgoborg s 93539 bgwmzbmMo o
30633099600 Bgo®mboyeo Jugero, HmdwoE 30315039 JXOBOB0 3300l 53M(35690L.

Bgdl Bog® dmygzsboero  Dogocomgdo  dggbgds  Bs630L  Jogb@ms s 3bmzggargdol
3wb0g03o30sl. 830ty BsMgzom B39b dga30dwos B9gdoLdogH  Jaslogozsaool  sdmEsbals
dm35Mmom  bgdmm  blgbgdmwo  Jugwgdo. 33wogds dggbgds  dmbsgdms  bo3MdL o
d9L5050Lo T 4584)d53905L. 3063 3099MH0 BgoMMBMEo Jugerrol 89dmbzgz5d0, MBOMI MO
dmbs399900L d9(3300m 933000 ©O3BZ50 Lbgsalbgs TME3oBs s FoMGH035 5dm3zblbsm ol,
359505 LOALO36wYMHO MR MIOJOOL 5BMBIBs S 5EsT0s6OL 0EIBMOFGOIs30s.

80853530 35306090 93900 bgermzbmeo bgodmbawo Jugwom 893000853 03969
X935b083000l LobgEMdOL MBOEOLOL LobgedFoxzm MbogzgdloBgBHTdo Lfsgarol Ho®ds@gdmwo
RMOHIMs: 530090 3IOLESTMNOZMGOMO bEMIbEHJIOL FMbo3gdgdL, MMIgEos A9BLIBEZMI3L
8500 9 MIoMYMdL, I35LHo3w0m IMEIWL, HMIgeroa d90A™a Ao5MHRIZL s 3OMMABMBOMYdL

5055906090 LEHIBbEHGOOL HotBoBEHdsbs.
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390mggbgdo WoBIMGHYMs:

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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