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البحث عن إجابات لأسئلة فيالوقتالكثير من    الباحثيستهلك   التعلم الآلي والتعلم      حول 
تندرج من السهولة إلى الأكثر صعوبة وقد تكون شديدة التنوع مما يزيد   العميق وعلم البيانات

الإجابة عن الأسئلة   الباحثضع بين يدي  يالتي    الكتابالبحث عنها تعقيداً. لذا أصدرنا هذه  
المتعلقة   المختلفة  الجوانب  حول  شيوعًا  البيانات التعلم  بالأكثر  وعلم  العميق  والتعلم   الآلي 

   .للجهدوتوفيراً    للتعلمتسهيلاً  

، ومع مع الأجوبة المناسبة والكافية الأكثر طرحاً سئلةاجمع الألقد حاولت قدر المستطاع ان 
هذا يبقى عملاً بشرياً يحتمل النقص، فاذا كان لديك أي ملاحظات حول هذا الكتاب، فلا تتردد  

 .  alaa.taima@qu.edu.iqدنا الالكتروني  بمراسلتنا عبر بري

التعلم الآلي والتعلم العميق    تالكتاب كل من يريد ان يدخل في مجالايساعد هذا  نأمل ان  
هذا العمل    . اسأل الله التوفيق فيتومساعدة القارئ العربي على تعلم هذا المجالاوعلم البيانات  

التعلم الآلي    فتقار إلى محتوى جيد ورصين في مجاللذي يفتقر أشد الااالعربي    لأثراء المحتوى
 من صالح الدعاء.  اولا تنسون  لكتاب. ونرجو لك الاستمتاع مع اوالتعلم العميق وعلم البيانات
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regression

clustering 

2Checking the algorithms 

in hand

 

3Implementing the algorithms

107Semi-
Supervised Machine Learning

Semi-Supervised Machine Learning

108Data Mining
Machine Learning

Data Mining
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Machine Learning

109TensorFlowKeras

 

❖ TensorFlow

 

TensorFlow 

TensorFlow

 

TensorFlowKeras Functional 

APIModel Sub classing API 

❖ Keras

TensorFlowCNTKTheanoKeras

CPUGPU
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Python

 

Keras

 

Keras

 

Keras

 

Keras

 

110Data Science (DS)

  Data Science (DS)
meaningful insights

111

  twitterFacebook

instagram APITwitter

Twitter

 

112
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113data scientists

114

  90

 

❖  

❖  

❖  

115classifier

❖ 

Naive Bayes

overfitting 

❖ 
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116  classification
regression

classescategories

117 multi-class 
classificationmulti-label classification

multi-class

multi-label

 

118Binary 
classification

KNNRandom ForestCARTC50

Binary classification 

119 
Multinomial classification

  Naïve BayesRandom Forest

Multinomial classification 
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120TensorTensorFlow

Tensor

Tensors

 

 

 

121TensorFlow

TensorflowCPython

KerasTorchTensorflowCPUGPU

122imputation

imputation 

❖ Mean imputation 

❖ Median Imputation 

❖ MICE 

❖ miss forest Amelia

123value 
imputation

KNN
 

124Python
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nonsensical outliersmalformed records
missing valuesinconsistent formatting

 

PythonMatplotlibPandasNumpyKerasSciPy

CSV

125data cleaning

data cleaning

80
. 

126Binarization

Binarization0
1
feature engineeringunique 

featuresScikit-Learn

127

  data extraction
cleaningvisualization 

• TensorFlow
Google 

• SciPy
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• PandasETL
 

• Matplotlib
MATLAB 

• PyTorch

128Python

  

messy datamissing 
valuesinconsistentnoise

nonsensicalPythonPandas

129Data Visualization

  Data Visualization

130PythonData 
AnalysisScientific Computations

• SciPy 

• Pandas 
• Matplotlib 

• NumPy 

• SciKit 
• Seaborn 

131Matplotlib

MatplotlibPython

Matplotlib

NumPySciPy 
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132Labelled
Unlabeled

labelled Data

 

Unlabeled data

 

133Hadoop

Hadoop

HadoopHadoop

 

❖ 

❖ 

❖ 

❖  

 

 

 

 

134Data AnalyticsData 
Science

Data Science

data analytics

  



512 66  

 

 

135logistic regression model

 

AUC

R ^ 2 

136  Fourier transform

137
supervised learning algorithms

 

❖ Artificial neural networks 
❖ Convolutional neural networks 
❖ Recurrent neural networks
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138

❖ 

 
❖ 

 

139

1 Understanding the Problem Domain 
2 Finding the “Right” Accuracy 
3 Knowing Your Data 
4 Picking the Architecture

140GPU

GPU
CPU

ALUs
CPU

141
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..

.

142 Model accuracyModel 
performance

  

 

accuracy
F1-score

Precision Recall 
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143

Grid SearchRandom Search

144

List
Computation Graphs 

• List
• Matrix
• Dataframe
• Tensors
• Computation Graphs 

145
DL

DLPythonR

146

❖  
❖  
❖  
❖  
❖  
❖  
❖ 
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471

Keras

148

  

149Machine LearningBig 
Data
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150fraud 
detectionutilities

98.5

  imbalanced

accuracy
minority label

misclassification
majority label

Sensitivity
Specificity

 

❖ under samplingover sampling 
❖ prediction threshold 
❖ 

 
❖ anomalies

151

XabY

152Data AnalystData 
Scientist
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SQLRPython

 

•  

•  

•  

• 

 

• 

unknown

  

  

•  

• 

 

•  

•  

• 

153
 analytics project

❖  
❖ exploratory data analysis

 
❖ feature selection

feature engineering 
❖ 
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❖ 

 
❖  
❖ 

154NLP

 NLP Natural Language 
Processing

StemmingSentimental Analysis
Tokenizationremoval of stop words

15530
 

 

❖ 

 

❖ 

 

 

156
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157  

Logistic Regression

multinomial logistic regression

158ensemble 
techniques

  ensemble techniques

 

baggingboosting
 bucket of models

159Ensemble Learning

Ensemble 
Learning

160ensemble 
techniques

ensemble techniques
 

❖  
❖  

 

❖ Bagging 
❖ Stacking 
❖ Boosting 
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161baggingboosting

❖ bagging
bags 

❖ boosting

 

bagging

Boosting

162end-to-end learning

end-to-end learning

driverless cars
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CNN

163instance-
based learningLazy learning

Lazy learning
inductiongeneralization

instance-based learning
slow learning 

164multi-task learning

multi-task learning

overfitting

. 

165reinforcement learning

  reinforcement learning
situationsactions

binary reward signal

maximum reward
reward/penalty

166recommender system

  

Netflix
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167recommender systems

recommender systems
Amazon

NetflixYoutubeFlipkart

168content-based filtering
recommender systems

  content-based filtering
recommender systems

 

 

169collaborative filtering

collaborative filtering

170recommendation system
 

  Amazoncollaborative filtering
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171GoogleHow are
How are you" / "How do you do

  recommendation engine

collaborative filtering 

172box plothistogram

box plothistogram

Boxplots

Histograms

Histograms 

 

 

box plot

 

 

 

 

 

Histogram 
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173RData Visualization

RData Visualization
 

• R 
• Rlatticeggplot2leaflet

 
• R 
• R

exploratory data analysis

174XGBoost

 XGBoostboosting

PythonR

175Clustering

 

Clustering 

unlabeled
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176  

Logistic Regression

177Logistic Regression

dependent binary variable
independent variables

178validation set
Test set

validation set

 

Test set

179  cross-validation (CV)
time series dataset

cross-validation
cross-

validation 
❖ Temporal dependencies 
❖ Arbitrary Choice of Test Set 

CV
CV
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180
cross-validation

cross-validation

n5

low probability

95confidence

 

181k-fold cross-validation

  cross-validation
k

 

kfolds
unique fold 

1. k-1
 

2. 

 
3.  
4. 

182 cross validation

  cross validation

1. Validation Set Approach 

2. Leave-P-out cross-validation 

3. Leave one out cross-validation 

4. K-fold cross-validation 
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5. Stratified k-fold cross-validation 

183Cross-validation

Cross-validation

184local minima
Global Minima

   

❖ local minima 

 

❖ Global Minima 

Global Minima 

gradient descent
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185Entropy

Entropy

186PCA

PCAPrincipal component analysis

187rotationPCA

rotation

188PCA

189Linear discriminant analysis (LDA)

LDALDA
 axes 

LDA

190PCALDA

dimensionality reductionPCA
LDA
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191

❖ PCA

 

❖ 

 

❖  

192PCALDA

❖ PCALDA 

❖ PCAvarianceLDA

distribution of classes

193linear model

 

•  
•  
• 

194fraud detection
95

95

❖  

❖ SensitivitySpecificity 

❖ 

 

❖ 
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195Linear Regression

Linear Regression

y
xxy

 

 

 

 

XY

196Deep learning

Deep learning

 

 

• 

 

• 
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197

clustering

new target

independenttarget

198data structures
 

  computational graphs

tensorsmatricesdata frames

lists 

199Fourier Transform

Fourier transform

200Markov chains

  Markov Chains
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word 

recommendation

201statistics
Data Scientists

statistics

202Boltzmann machine

Boltzmann machine

deep belief networks

203 perceptron

perceptron

.

204ANN

 ANN 
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205Perceptron

❖ Perceptron
 

❖ PerceptronANN

 
❖ Perceptron

TLU 
❖ 

 
❖ TLUz = w1 x1 + w2 x2 + â‹¯ + 

wn xn = wT x
hw (x) hw(x) = step(z), where z = wT x. 

❖ TLU . 

206 perceptron

perceptron 

❖  
❖  
❖  
❖  
❖ 24
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207PerceptronPerceptron

  MLP
backpropagation

MLP

208Perceptron

 perceptron 

• 01hard 
limit transfer 

• 

209single layer perceptron
multi-layer Perceptron

210PerceptronLogistic 
Regression

  MLP

01
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logit function01
 

threshold function
10

Perceptron

211Multilayer perceptron 
MLP

MLPs

0،1MLP

 

212CNN

CNNsconvolutional neural networks

213CNN

CNN 

• Convolution
 

• ReLu
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• Pooling

 
• Connectedness

214valid paddingsame paddingCNN

 

❖ Valid padding
padding(n - f + 1) X (n - f + 1)

 
❖ Same padding

215CNNs

❖ ResNet 
❖ InceptionV3 
❖ MobileNet 

216CNNANNImage 
Classification

ANN

  ANN
ANN

ANN
ANN

CNN
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CNN
ANN 

ANNCNN
 

217Constant validation accuracy
CNN

  Constant validation accuracy

overfittingoverfitting

CNN

❖ training
validationtest 

❖ 

trial and error 
❖  
❖ batch normalization 
❖ Regularization 
❖ Reduce the network complexity 

218convolutions
fully connected layers

convolution kernelCNN
feature detector

convolutionsspatial information

fully connected layers 
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219max-pooling
CNN

feature mapsmax-pooling
CNN

220CNN
DNN

❖ 

CNN
 

❖ CNN
 

❖ CNN

221
CNN

❖ convolutionCNN
filters

 
❖ 

 
❖ filter size

 
❖ 

 
❖ 

CNN
hyperparameter 
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222CNN

❖ CNNConvolutional 
layersfilters

feature mapsCNN
 

❖ 

fully 
connected layers

generalisation accuracytraining time 
❖ 

 

223CNN

CNN

224Deconvolutional

DeconvolutionalCNN
Deconvolutional

deconvolutional neural networks
CNN

AI

Deconvolutional
CNN

deconvolutionimage synthesis and 
analysis
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225CNN

  CNN
cascade style 

❖ convolutional layer
ReLUpooling layer

ReLU 
❖ 

feature mapskernel 
❖  
❖ fully connected 

layers 
❖  

226face 
detection

CNN
FaceNet Probablisit Face Embedding ArcFace 

Cosface Spherface 
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227CNN

CNNFNN
CNNfeatures parameter sharing

dimensionality reductionCNN

CNN 

228CNN5577

x
Z22X3

3 

padding077

Dimension of image = (n, n) = 5 X 5 

Dimension of filter = (f,f)  = 7 X 7 

Padding = 1 (adding 1 pixel with value 0 all around the edges) 

Dimension of output will be (n+2p-f+1) X (n+2p-f+1) = 1 X 1 

229CNN

CNN 

❖ Convolutional Layer
 

❖ ReLU 
 

❖ Pooling Layer
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❖ Fully Connected Layer

230Dense LayerCNN
Fully Convolutional Layer (FCN) 

  CNN

FCN 

valid 

padding 

❖ stride1

 

❖  

❖ 

11 

❖ CNN

231Pooling CNN

PoolingCNN

232small kernels 3x3
large kernels 

  

CNN
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spatial context

233

 

underfitting

 

overfitting

 

 

❖ 

 
❖ 23

 
❖ 
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234BatchesIterations
Epochs

• Epoch
 

• 

Batch 
• number of batches

iteration60000
100060 

235epoch = 1

 traversing the data set one 

time

236
neuronshidden layers

  

❖ 

 
❖ 
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❖ 

 

237filteringstridepadding
CNN

  

Filter 

Strides 

Stride

11

22
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Padding 

 

zero padding

valid padding

238hyperparameters
CNN

  

 

❖ Learning rate 

o 

momentum

adaptive learning rates

SGDAdamAdagradAdaDeltaRMSProp 

❖ Number of epochs 

o 
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❖ Batch size 

o 

convnet16128

Convnet 

❖ Activation function 

o 

convnethyperparametersigmoid

tanh 

❖ Number of hidden layers and units 

o 

overfitting

 

❖ Weight initialization 

o 

dead neurons

zero gradient 

❖ Dropout for regularization 

o Dropout

overfitting

0.5

 

❖  Grid search or randomized search 

o Grid 

search

randomized search

 

239MobileNet

MobileNetCNN
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240

  

overfitting

 

 

 

20:8080
20

 

241RNN

RNNsrecurrent neural networks

RNNs 

242LSTM

LSTM 

❖  
❖ 1 
❖ 

 

243CNN
RNN

CNN 
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❖ 

 
❖ 

RNN
 

❖ 

 
❖ 

 

244vanishing gradientRNNs

  vanishing gradientRNNs
RNNsbackpropagation

 

245LSTM

LSTMlong short-term memory
RNN

246transformersRNNs

 

❖  
❖  



 105 512

 

 

transformers
attention mechanismdependencies

NLP

247Batch Normalization
RNN

Batch NormalizationRNN

layer 
normalizationRNNLSTM

248FNN
RNN

RNN
time stepFNN

 

FNN
 

249Recurrent Neural NetworksRecursive Neural 
Networks

❖ Recurrent Neural Networks 
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length 
of the sequence

❖ Recursive neural network 

 

NLP

 

 

 

 

 

 

 

250RNN

 RNN 

❖  
❖  
❖ 
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510

5102 

RNN32
51032

251RNN

  RNN

❖ One to onext yt
 

❖ One to many
xtyt0 yt1 

yt2
 

❖ Many to one

xtxt + 1xt + 2
sentiment analysisemotion detection
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❖ Many to many

machine translation

 

 

 

252RNN

RNNsequences
backpropagationgradients

time steps
backpropagation through time 

253RNNs
sequential data

RNNs
sequential data
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254RNNs

RNN
recurrence

RNNsANN

RNNs

ANN

255L2RNN
 

  L2

 

256RNN

RNNsentiment analysis

text miningimage captioning

 

257GRU

Gated Recurrent Unit (GRU)
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258GRU

GRU

GRU

GRU 

GRU

259LSTMGRU

LSTM

GRU 

260LSTM

LSTMvanishing gradient

261LSTMvanishing gradient

LSTMs
 forget gate

262GRULSTM

LSTMGRUGRU
LSTM
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LSTMLSTM
GRU

263GANs

GAN

 

generator
discriminator

264GAN

GANGenerative adversarial 
networks

 

❖ Creation of artGAN
 

❖ Image enhancement
 

❖ Image translation
 

265GAN

  Generative adversarial networks

 

generator
discriminator

266General Adversarial 
Network

GAN 
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• generator
 

• discriminator
 

 : 

 
 

 

267dimensionality reduction

• Principal Component Analysis (PCA) 

• Backward Elimination 

• Forward Selection 

• Score comparison 

• Missing Value Ratio 

• Low Variance Filter 

• High Correlation Filter 

• Random Forest 

• Factor Analysis 
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• Autoencoder 

268autoencoders
dimensionality reduction

PCA

Curse of Dimensionality

overfittinglarge 
training timespoor generalizationPCA
autoencodersPCA

autoencoders

PCAautoencoders
general thumb rulePCA

AutoencodersAutoencoders
PCA

Autoencoders
Autoencoders

curvature
low dim structurenon-linearity

PCA 

Autoencodersdata anomalies

reconstruction errorPCA

269autoencoders
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270deep autoencoders

deep autoencoders

 

deep-belief networks 



 115 512

 

 

❖  
❖ 

271autoencoders

 

❖  
❖  
❖ Dimensionality reduction 
❖  

272autoencoders

 

❖ Denoising autoencoder. 
❖ Sparse Autoencoder. 
❖ Deep Autoencoder. 
❖ Contractive Autoencoder. 
❖ Undercomplete Autoencoder. 
❖ Convolutional Autoencoder. 
❖ Variational Autoencoder. 

273AutoencoderVariational Autoencoder

❖ autoencoderencoder
decoder

latent space

lacks the generative capability
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❖ autoencoder

 

❖ variational encoder (VAE)

VAE

 
❖ 

GAN
 

 

 

 

 

 

274PCAAutoencoders
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❖ PCAAutoencoders
 

❖ PCA

 
❖ PCAAutoencoders 
❖ Autoencoders

PCA 
❖ Autoencoders

regularization
 

275Variational AutoencodersGAN

• GAN
VAE

VAE

GAN 
• VAEs

objective task

276Autoencoder
EncoderDecoderBottleneck

  Autoencoder

encoding layer

decoding layer 
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• Encoder

 

• Code

 

• Decoder

 

Bottleneck 

Bottleneck

 

• Compactness of representation

compressibility 

•  

277 Sparse Autoencoder

  Sparse Autoencoder

sparsity enforcer
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encoding

encoding 

identity function

278

 

GAN

 

279Denoising Autoencoder

Denoising Autoencoder 

Denoising Autoencoder

50

 

latent space
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280Convolutional Autoencoder (CAE)

CAE

computer vision

 

CAEsCNNs

CNNCAE

 

CAE

CAEs

AEs

AEs

281Hyperparameter
Autoencoders

  autoencoder

Hyperparameter 

• Code size

 

• Number of layers

 

• Number of nodes per layer

encoder

decoder
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• Loss functionMSE

Autoencoder

01cross-entropy

 

282 data normalization

data normalization

backpropagation

283Batch NormalizationInstance Normalization
Layer Normalization

  

NxCxHxW

❖ N 
❖ C 
❖ H 
❖ W

μ

σBatch Normalization
Instance NormalizationLayer Normalization

❖ Batch Normalization
HW 

❖ Instance Normalization
H

W 
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❖ Layer Normalization
HW

 

 

 

284GANautoencoders

❖ autoencoders

encoder

decoder 

 

❖ GANgenerator

the adversary
discriminator
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GAN

285transfer learning

transfer learning

 

• VGG-16 

• BERT 

• GTP-3 

• Inception V3 

• XCeption   

286VGG16

 VGG-1616

ImageNet

1000

224224 

287hyperparameters
transfer learning

 number of 
neuronsactivation functionoptimizer

learning ratebatch sizeepochs
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288fine-tuning
transfer learning

transfer learning

fine-tuning
 . 

289transfer learning
pre-trained models

transfer the learning 

 

KerasImagenet
1.2

1000
1000

 

ImageNet

 . 
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290
transfer learningfine-tuning

transfer learning
fine-tuning

802080
20

 

291Fine Tuning

 

• Feature extraction

1000

 

• Use the Architecture of the pre-

trained model

 

• Train some layers 

while freeze others

 

292transfer learning

 : 
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•  Image Recognition 
• NLP Natural Language Processing 
• Speech Recognition 

• Autonomous Driving 
• Gaming 
• Healthcare 
• Spam filtering

293 residual neural 
networks

residual neural networks
degradation problemshortcutsskip 

connectionsshort circuiting 
shallow layers to deep layers

ResNet
ResNet

294transfer learning 

  bicycle

bike
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295 overfitting

 overfitting  

.

296overfitting

overfitting

 

❖ Simplifying the model

 

❖ Use Regularization

L1L2L1

L2

L2L1

L2 

❖ Data Augmentation

flippingrotationscaling

brightness

 

❖ Early Stopping

generalization 

error

❖ Feature reduction
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FForward elimination

Backward elimination 

❖ Dropouts

 

297
overfitting

 

1. Hold-out 
2. Cross-validation 
3. Data augmentation 
4. Feature selection 
5. L1 / L2 regularization 
6. Remove layers / number of units per layer 
7. Dropout 
8. Early stopping

298
overfitting

generalization

overfitting

❖ 

❖ 

 
❖ regularization 
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❖ Add dropout layers 
❖ Early stopping

validation loss 
❖ data augmentation . 

299overfitting

overfitting
overfitting 

 

300underfitting

underfitting

301 overfitting

 

80
20
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302overfittingunderfitting

overfitting

 

underfitting

303overfitting
 

  overfitting

 

 

❖ 

 

❖ Random 

Forestbagging

 

❖ 

overfitting 
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304feature engineering

feature engineering

1. Imputation 
A. Categorical Imputation 
B. Numerical Imputation 

1. Discretization 
2. Categorical Encoding 
3. Feature Splitting 
4. Handling Outliers 
5. Variable Transformations 
6. Scaling 
7. Creating Features

305normal distribution

  normal distribution

 

306Feature Scaling

standardization

Z

 



512 132  

 

 

307 

  very strong correlation

 

low correlation

preferable 

 

 

 

308feature selection
feature engineering 

 Imputation
Discreteziation 

Categorical Encoding

MARS



 133 512

 

 

309feature learning
feature extraction 

feature extraction
feature learning

 

310feature extraction

311sampling

 sampling 

❖ Simple Random Sampling 
❖ Systematic Sampling 
❖ Cluster Sampling 
❖ Purposive Sampling 
❖ Quota Sampling 
❖ Convenience Sampling

sampling

312feature vectors

  feature vectors
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313Feature Selection Methods 

  Feature Selection

❖ Pearson’s Correlation 
❖ Chi-Square 
❖ Recursive Feature Elimination 
❖ Backward Elimination  
❖ Lasso Regression 
❖ Ridge Regression

314Feature Selection
Feature Extraction 

  Feature Selection

Feature Extraction

315  imbalanced 
dataset

Imbalanced dataset

 

❖ 

 
❖  
❖ 
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316unbalanced binary 
classification

  

R2 score

5

95

 

❖ F1 

score 

❖ 

undersampling

oversampling

SMOTE 

❖ K-fold 

❖ ensemble learning

 

317
imbalanced datasets 

 

 

• Weight Balancing 

• Over and Under Sampling 

318correlated variables

very highly correlated
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319Outliers 

 Outliers 

❖ Linear models

 

❖ Boxplot

IQR

 

❖ Proximity-based modelsK-mean 

clustering

k

 

❖ Probabilistic and Statistical models

320outliers

 

❖ 

 
❖ Normalization

 
❖ 

random forests
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321
outliers

 L1L2

 

❖ 

 

❖ MAEHuber LossMSE 

 

❖  

❖ log 

❖ 

 

322missing values

 

❖  

❖  

❖ mode of the 

observation 

❖ regression 

❖ clustering

323
continuouscategorical

ANCOVA

continuouscategorical 

324

K-NN
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325
30missing values50

1630

missing values 

❖  

❖ 

 

❖  

326  missingcorrupted
dataset

 

Pandas isnull()dropna() 

0
fillna() 

327Imputation 

Imputationmissing data

meanmedian

 

328Data Quality

❖ Missing Values 

❖ Noise in the Data Set 

❖ Outliers 
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❖ Mixture of Different 

Languages 

❖ Range Constraints

329  

gradient descent

 

❖  
❖  
❖  
❖  
❖  

330exploding gradient descent

Exploding gradients

 

331gradient descent

 

❖ Stochastic gradient descent
 

❖ Batch gradient descent
 

❖ Mini-batch gradient descent
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332Mini-Batch 
Gradient Descent

Mini-Batch Gradient Descent
 

❖  
❖ flat minima 
❖ local minima

 

333 Gradient Clipping

  Gradient Clipping
backpropagation

Gradient 
Clipping

 

334variants of Backpropagation

❖ Stochastic gradient descent
 

❖ Batch gradient descent
 

❖ Mini-batch gradient descent

 

335vanishing 
gradient

❖ ReLUsigmoid 
❖ Xavier

tanh
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336Vanishing Gradient

Vanishing Gradient
gradient-based learning

backpropagation 

 

 

 

 

hidden layers

 

❖  

❖ 

fix the vanishing gradient problem 

❖ alternate weight initialization schemes 
❖ unsupervised pre-training 
❖ layer-wise training 
❖ variations on gradient descent
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337Batch Gradient Descent
Stochastic Gradient Descent

Mini Batch gradient descent

 

❖ Batch Gradient Descent
gradient descent

❖ Stochastic Gradient Descent

❖ Mini Batch gradient descent

bb<m
b

338exploding gradient problem

n
n

1
1

exploding gradients
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gradient clippingweight regularization
LSTM

339shuffle

  Shuffling

340

 Shuffling
convergence

341
exploding gradient

  

 

❖ traction 
 

❖ 

 
❖ NaN 

 

❖  
❖ NaN 
❖ 1.0

342
vanishing gradients

   



512 144  

 

 

❖ 

 
❖ 

 
❖ 

 
❖ 0

343Batch Gradient Descent

Batch Gradient Descent

 

344  SGD
GD

Gradient Descent (GD)
Stochastic Gradient Descent (SGD)

10000GD10000
SGD

345gradient descent

gradient descent
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learning rate

346mini-
batch gradient

❖ 

stochastic gradient descent 

❖ generalization

flat minima 

❖ 

local minima

347forward propagation

forward propagation

348backpropagation

backpropagation
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349
backpropagation

 

❖ back propagation

actual outputdesired output 
❖ 

 
❖ 

 
❖ evolutionary optimization

Jeff Hinton’s capsule routing

 

350
FNN

FNNbackpropagation

351forwarding propagation
backpropagation

forwarding propagation 
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backpropagation 

fine-tuning

 

gradient descent
 

352Data Normalization

Data 
Normalization

 

353data 
normalization

data normalization 

• scaling to a range 

• clipping 

• log scaling 

• z-score

354Batch 
Normalization

  Batch Normalization (BN)
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BNγβ 

BN

BN
object detection

semantic segmentation
10242048

BN

BN

355Batch Normalization

Batch Normalization

regularization
mini-batch

 

356regularization

  regularizationvariance

Overfitting

L1Lassopenalize 

357ridgelasso

ridge
predictor variablesnumber of 

observations
multicollinearity 
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358 LassoRidge

LassoRidge 

1Lasso 
Regression

2Ridge 
Regression

Lasso RegressionRidge Regression

medianmean

359 regularizationnormalization

 

❖ regularization

 
❖ normalization[0,1] 

360Normalization
Standardization

StandardizationNormalization

1
0

10
min-max

01

 

X '= (X - 𝞵) / 𝞼

 

X '= (X - Xmin) / (Xmax - Xmin) 

Xmin 

Xmax
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361Batchnorm

batch normalization

❖  
❖  
❖  
❖  
❖  
❖ mild regularisation

362batch normalization

   

❖ batch normalization

 
❖ 

 
❖ 

 

363 Data Rescaling

Rescaling
 

Scikit-Learn
MinMaxScaler 

364 Data Standardization

Data Standardization

01
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Scikit-Learn
StandardScaler

365normalization

1000020000

123

normalization min-max normalization

01 

366hyperparameters

hyperparameters

367

 

❖ Batch size

 
❖ Epochs

 
❖ Momentum

oscillations 
❖ Learning rate

 

368hyperparameters
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❖ Initialization of weights 
❖ Setting the number of hidden layers 
❖ Learning Rate 
❖ Number of epochs 
❖ Activation Functions 
❖ Batch Size 
❖ Momentum 

369hyperparameters

parameters

❖ 

hyperparameters parameters

Gradient 
Descent

ANNANN
SVM
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370

Classifier penaltyclassifier solver

classifier C

Grid Search

371 activation functions

 

❖ ReLU 
❖ Softmax 
❖ Sigmoid 
❖ Linear 
❖ Tanh 

372Activation Function

❖ 

Linear 
❖ 

Sigmoid 
❖ Tanh 
❖ ReLU

373ReLUsigmoid

  

ReLu
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374

375Activation Function

  11
 

 

 

❖ Ridge functions 
❖ Radial functions 
❖ Fold functions 

ReLU
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376

 

 

non-linearhigh 
dimensionality

377optimization algorithms

  Optimizers

Optimizers 

378RMS Prop

  RMS Propoptimization technique

RMS PropR propR Prop

 

379AdagradAdadeltaAdam

   

❖ Adagrad 

Adagrad
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❖ AdaDelta 

AdadeltaAdagrad

Adadelta

 

❖ Adam 

Adam
Adam

AdaGradRMSProp
 

380RMSPropAdam
gradient clipping 

  gradient clipping

AdamRMS Prop

 

381Softmax

 Softmaxmax layer
01

gradient descent1
1

382SigmoidSoftmax

SigmoidSoftmax
Sigmoidbinary classification

Softmaxmulti-classification
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283
 

   

❖ 

 

❖ 

 

❖ 2 

❖ 

23

384Non-linear Activation 
function

  

only one layer 

stacking
 

backpropagation
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385non-linearities

  non-linearitiesperceptron

n

 

386SigmoidTanh

  TanhSigmoidsaturate

SigmoidTanh
vanishing gradient

ReLu
SigmoidXavier 

387Leaky ReLU

Leaky ReLUReLU
ReLU0

Leaky ReLUvery small slope
flat slope
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Leaky ReLULReL
 

388

• Sigmoid 
• Tanh 
• ReLU 
• Softmax 

389dropout 
 

dropout

 

390dropout
regularizer

dropoutoverfitting
complex co-

adaptations
dropout

391Dropout Drop Connect

  Dropout

DropConnect 

DropConnectDropoutconnection

output unitDropoutp
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392dropout
 test set

dropout 

❖  
❖ 

consistency

393dropout

dropoutoverfitting

394Early stopping

Early stopping
regularization 

generalizing
 

overfitting 

degrade

395Regularization

Regularization

overfitting
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❖ L2 

❖ L1 

L2

L1

396Regularization

overfitting 

L1 (Lasso)L2Ridge

397L1
L2

Regularizations

L1 & L2

H0L1

L2L1

L2sparsityL2
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839L2weight  

decay

L2weight decay
Ridge

399high bias error
 

high bias error

underfitting 

underfitting 

❖  

❖  

noisy

 

400
low biashigh variance

  ML

 

401high 
variance
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❖ 

bagging. 

❖ 

 

❖ 

 

❖ polling

402
Neural Networks (NN)

 

❖ 

 
❖  
❖  

 

❖ mean 
❖ variance

403

  

Error Gradient 

backpropagation 

gradient
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404biases
sampling

1. Selection bias 
2. Undercoverage bias 
3. Survivorship bias 

405survivorship bias

  survivorship bias

406selection bias

  selection bias

407Cluster Sampling

Cluster Sampling
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408Systematic Sampling

Systematic Sampling

409sampling methods

❖ Random Sampling 

❖ Systematic Sampling 

❖ Stratified Sampling 

❖ Quota Sampling

410bias

  

bias 
matrix

 

411low 
biashigh variance

high variance
overfitting

bias/variance trade-off,

irrelevant features . 

412  BiasVariance
Bias-Variance Tradeoff

  Bias
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underfitting
 

Variance

overfitting
 

tradeoff

413 

414biasvariance

reducibleirreducible

overfitting 

optimal balance

 

Bias
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❖ iterationsepochs 
❖  

Variance

❖ training data
❖ regularization 
❖  

 

 

 

 

 
 

415

wb
 

ANN
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1

 

 

 

 

 

 

 

 

416zero initialization

zero initialization

417weight initialization

weight initialization

 

starting point
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418
biases0

  0

wW [1]
0

 

419
 

  

noisy features

unconverged neural network 

420
learning rate

• fixed learning rate
 

• learning rate schedule 
• adaptive learning rates 
• momentumSGD 

4210.1،0.20.5

trial and error

1.010^-6

0.10.01

grid search
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momentum

gradient descent

Adaptive Momentum AdaM

422learning rate

  learning ratehyperparameters

01

converge

 

423
squared errorabsolute 

error

MSEMAE

MAEMSE 

MSEMAE 

:MAE

MSE 

MSE 
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424squared error
absolute error

MSE

MAEMSE

gradientMAE

gradient

MSEMAE

MSE

MSE

425Loss Function

❖ Binary targets
11 

❖ Categorical targetsyk
r

 

cross-entropy loss . 

 

❖ Binary logistic regression
 k 2
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426cross-entropy
multi-class classification 

cross-entropy

cross-entropylog loss
01

427Loss Function

Cross-Entropy 

428cross-entropy

cross-entropy
01

 

log lossbinary 
cross entropy loss

429errorresidual error

error
residual error

observed valueestimated value

430Training Loss
Validation Loss

Training Loss



 173 512

 

 

 

Validation Loss

431

 

1 learning rate 
2 Regularization parameter 
3  local minima

432 loss function

loss function

 

433Cross-
Entropy

❖ Binary Classification Problems 
❖ Multi-Label Classification 

Problems 
❖ Multi-Category Classification 

Problems
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434

  

435Dummy Variable
 

  n

nDummy 

Variablesone-hot

01

Regression

categoricalnumerical

label encoding

one hot

 

436  one-hot encoding
label encoding

one-hot
 

one-hot
Color.YellowColor.PurpleColor.Orange 

label01
label 

one-hotlabel
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437  one-hot encodinglabel encoding

label encoding
label encoding

one-hot encoding
one-

hot encoding

438one-hotlabel 

one-hotcategorical variables

one-hotlabel 
encodingone-hot

10

439curse of dimensionality

High dimensional data
dimension of data

curse of dimensionality

running time

440data augmentation

data augmentation

image augmentationGAN
GAN-based augmentationtext augmentation
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441  curse of dimensionality

curse of 
dimensionality

PCA

442
dimensionality reduction

Autoencoders

PCAt-SNE 

443 dimension reduction

dimension reduction

 

444 Curse of 
Dimensionality

DL

DL
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445  Data Visualization

R’s 
ggplotPython’s seabornmatplotlibPlot.lyTableau

446Box-Cox Transformation

 Box-Cox

XaXa
box-cox55

a

447computational graph

 

tensor
scalars

vectorsmatrices 

448Ensemble methods

Ensemble methods
 

Dropout
Dropconnect
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449Type1Type 2

Type1

 

Type 2

 

 

❖  

❖ 

450AUC

AUCarea under curve
 

 
 

 

 

 

 

451summary

summary

describe()

column_name.describe()

• Count 

• Mean 

• Std-Standard deviation 

• Min-Minimum 
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• 25% 

• 50% 

• 75% 

• max-Maximum 

452RecallTrue 
positive

 TPRecall 

453AUCROC

AUCprecisionrecallTP / (TP 

+ FP)TP / (TP + FN)ROC

 TP FP 

454ROC

  ROCreceiver operating characteristic

 

❖  

❖  

TPR

TPR = TP/(TP+FN) 

FPR

FPR = FP/(FP+TN) 

455 precisionrecall

❖ precision
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❖ recall

 

456 ScoreF1

F1-scoreF1-
scoreprecision
recall 

 

 

F-score
 

F-score2=  

F1-Score

457RMSEMSE

❖ RMSE
RMSE
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❖ MSE
 

 

458MSE

MSE
actual valuesestimated values 

MSE

459FPFN
TPTN

❖ FP:

 

❖ FN:

 

❖ TP:

 

❖ TN:
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460  TPTNFPFNConfusion 
Matrix

 /    ج

• True Positive (TP) 

 

• True Negative (TN) 

 

• False Positive (FP) 

Type I 

• False Negative (FN) 

Type II 

 

 
 

 

 

 

 

 

461Confusion Matrix

Confusion Matrix
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1. 

 
2.  
3.  
4. 

 
5.  
6. confusion 

matrix 

462validation
test

new unseen data

463SVM

Support Vector Machine (SVM)

SVMhyperplaneN

464KNNK-mean Clustering

K-MeansKNN algorithms

clustering

465 kernelsSVM

SVMsupport vector machine
SVMplane
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hyperplane
SVM 

• Polynomial Kernel 
• Gaussian Kernel 
• Laplace RBF Kernel 
• Sigmoid Kernel 
• Hyperbolic Kernel 

466 decision trees

 

❖ 

 
❖  
❖  
❖ 

 
❖ 

 

 

❖ 

 
❖ 

 
❖  
❖ 

 
❖ 

467 KNN

 KNN
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468 Naive Bayes

Naïve Bayes

469GammaRegularizationSVM

support vectors
C

Overfitting
 

lambda
tradeoffOverfitting

470number of clusters
clustering algorithm

  elbow method

 

471decision trees

 Gini Index

 

472SVM

ckernelSVM 

473KNN

KNN

❖ Manhattan 

❖ Minkowski 
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❖ Tanimoto 

❖ Jaccard 

❖ Mahalanobis

474ensemble technique
Random Forest

Random Forestbagging
 

475pruning

  pruning

Gini index
information gain

 

476

  discriminative modelNaive bayes
generative model

pruning
 

477

Naïve Bayes

. 

478Support VectorsSVM

Support Vectors
hyperplane

SVM
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479Gini ImpurityEntropy

information gainEntropy

information gain

GiniEntropy

00.501

 

480

pruning

overfitting

 

• Bottom-up pruning:

 

• Top-down pruning

 

481kk-means

  kk-mean
elbow method
WSSkWSS

centroid 

kWSS

482univariatebivariate
multivariate
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univariate

scatter plotsbivariate

multivariate

483p-value

P
p5

null hypothesis

484Pp-valuestatistical data

statisticsp
p0.055

null hypothesis
0.8

80

485NaiveNaive Bayes

Naive Bayes

486decision tree

❖  
❖  
❖ 

 
❖  
❖  
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• 50000 
•  
• 

487random forest model

  random forest model

 

1. kn 
2. n

 
3. voting algorithm 
4. 

488skewed Distributionuniform distribution

skewed Distribution

uniform distribution
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489seasonality

seasonality

 

Differentiating a time series

Seasonal differencing

12

490
randomization?

randomization

lurking variables

explanatory variablesresponse 

variables

491EntropyInformation Gain

ID3

EnteropyInformation Gain 

❖ Enteropy 

ID3 
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❖ Information Gain 

492SVMRandom Forest
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❖ SVMoutliers

Naïve Bayes

 

❖ SVM

 

❖ Random Forest

tree pruning 

493Naïve Bayes

Bayes Theorem 

494Random ForestXGBoost

XGBoost

Random Forest 

495marginkernelsRegularization
SVM

❖ marginhyper plane

 

❖ Kernel 

1Linear2Radial3Polynomial

 

❖ Regularization

CsklearnPythonSVM

 

496

Information gaingini index 

497

❖  
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❖  

498hyperplaneSVM

01 

49910000.0
20.00

overfittingئد    

unseen data

cross validationoverfitting 

500Bayes’s Theorem

  

 

P(A|B) = {P(B|A). P(A)}/P(B) 

 

xy 

 

501randomness
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502Randomized Connection 
Dropping 

  

 

less powerful models

diverse

503Naïve Bayes

Naïve BayesBayes 

Theorem

zero-

frequency problem

504random forest
multiple decision trees

505XGBoostSVM 

  XGBoosensemble method

 

SVMSVM

Kernel

SVM

Kernel

kernel 
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506GPT 3

 GPT-3Generative 
Pre-trained TransformerGPT-3

GPT-3
GPT-3

 

GPT3CSS
Amazon Web Services (AWS)

GPT-3

 

GPT-3
 

❖ 

 
❖ 

Flask (Python)
GPT-3 

❖  

507Computer Vision
 

  Computer Vision
CV
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1.  
2.  
3.  

 

1.  
2.  
3.  
4.  
5.  

508  Face Detection
Face Recognition 

  

 

100
 

 

509YOLOv3

YOLOv3You Only Look Once, Version 3

YOLO
CNN 
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510

CNN

 

511OpenCV

OpenCV
OpenCV

Keras
 

512
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 سؤال 

  



 199 512

 

 

 

1. Top 60+ Machine Learning Interview Questions - 2022 

https://mindmajix.com/machine-learning-interview-

questions#explaim-what-is-precision-and-recall 

2. 12 Deep Learning Interview questions you shouldnot be missed : 

https://medium.com/jp-tech/12-deep-learning-interview-

questions-you-should-not-be-missed-part-1-8a61f44cadac 

3. 30 Deep Learning Interview Questions (and Sample Answers) : 

https://www.indeed.com/career-advice/interviewing/deep-

learning-interview-questions 

4. 30 Questions to test your understanding of Logistic Regression: 

https://www.analyticsvidhya.com/blog/2017/08/skilltest-logistic-

regression/ 

5. 51 Machine Learning Interview Questions with Answers : 

https://www.springboard.com/blog/data-science/machine-

learning-interview-questions/ 

6. 60 Advanced Deep Learning Interview Questions (ANSWERED) To 

Crush Your ML Interview : https://www.mlstack.cafe/blog/deep-

learning-interview-questions 

7. 87 Commonly Asked Data Science Interview Questions: 

https://www.springboard.com/blog/data-science/data-science-

interview-questions/ 

8. 100 Deep Learning Interview Questions and Answers for 2022: 

https://www.projectpro.io/article/100-deep-learning-interview-

questions-and-answers-for-2021/419 

9. 100+ Data Science Interview Questions and Answers for 2022: 

https://www.projectpro.io/article/100-data-science-interview-

questions-and-answers-for-2021/184 

10. 130 Data Science Interview Questions and Answers [Latest] : 

https://data-flair.training/blogs/data-science-interview-questions/ 

11. Deep Learning Interview Questions _ Deep Learning Questions: 

https://www.analyticsvidhya.com/blog/2020/04/comprehensive-

popular-deep-learning-interview-questions-answers/ 

12. Deep Learning Interview Questions and Answers in 2022: 

https://www.mygreatlearning.com/blog/deep-learning-interview-

questions/ 

https://mindmajix.com/machine-learning-interview-questions#explaim-what-is-precision-and-recall
https://mindmajix.com/machine-learning-interview-questions#explaim-what-is-precision-and-recall
https://medium.com/jp-tech/12-deep-learning-interview-questions-you-should-not-be-missed-part-1-8a61f44cadac
https://medium.com/jp-tech/12-deep-learning-interview-questions-you-should-not-be-missed-part-1-8a61f44cadac
https://www.indeed.com/career-advice/interviewing/deep-learning-interview-questions
https://www.indeed.com/career-advice/interviewing/deep-learning-interview-questions
https://www.analyticsvidhya.com/blog/2017/08/skilltest-logistic-regression/
https://www.analyticsvidhya.com/blog/2017/08/skilltest-logistic-regression/
https://www.springboard.com/blog/data-science/machine-learning-interview-questions/
https://www.springboard.com/blog/data-science/machine-learning-interview-questions/
https://www.mlstack.cafe/blog/deep-learning-interview-questions
https://www.mlstack.cafe/blog/deep-learning-interview-questions
https://www.springboard.com/blog/data-science/data-science-interview-questions/
https://www.springboard.com/blog/data-science/data-science-interview-questions/
https://www.projectpro.io/article/100-deep-learning-interview-questions-and-answers-for-2021/419
https://www.projectpro.io/article/100-deep-learning-interview-questions-and-answers-for-2021/419
https://www.projectpro.io/article/100-data-science-interview-questions-and-answers-for-2021/184
https://www.projectpro.io/article/100-data-science-interview-questions-and-answers-for-2021/184
https://data-flair.training/blogs/data-science-interview-questions/
https://www.analyticsvidhya.com/blog/2020/04/comprehensive-popular-deep-learning-interview-questions-answers/
https://www.analyticsvidhya.com/blog/2020/04/comprehensive-popular-deep-learning-interview-questions-answers/
https://www.mygreatlearning.com/blog/deep-learning-interview-questions/
https://www.mygreatlearning.com/blog/deep-learning-interview-questions/


512 200  

 

 

13. Interview Query _ Top 50 Machine Learning Interview Questions for 

2022: https://www.interviewquery.com/p/machine-learning-

interview-questions 

14. Machine Learning Engineer Interview Questions (2022 Guide) : 

https://brainstation.io/career-guides/machine-learning-engineer-

interview-questions 

15. Popular Machine Learning Interview Questions : 

https://towardsdatascience.com/popular-machine-learning-

interview-questions-91d569afe147 

16. Top 50 Data Science Interview Questions and Answers (2022): 

https://www.guru99.com/data-science-interview-questions.html 

17. Top 50 Deep Learning Interview Questions & Answers 2022 

[updated]: https://intellipaat.com/blog/interview-question/deep-

learning-interview-questions/ 

18. Top 80 Data Science Interview Questions and Answers 2022 : 

https://www.simplilearn.com/tutorials/data-science-tutorial/data-

science-interview-questions 

19. Top 80+ Data Science Interview Questions and Answers for 2022: 

https://intellipaat.com/blog/interview-question/data-science-

interview-questions/ 

20. Top 100 Machine Learning Interview Questions & Answers: 

https://www.mygreatlearning.com/blog/machine-learning-

interview-questions/ 

21. Top 100+ Machine learning interview questions and answers: 

https://www.i2tutorials.com/top-100-machine-learning-interview-

questions-and-answers/ 

22. Top 122 Data Science Interview Questions and Answers in 2022: 

https://www.edureka.co/blog/interview-questions/data-science-

interview-questions/ 

23. Top 200 Deep Learning interview questions and answers: 

https://www.i2tutorials.com/top-deep-learning-interview-

questions-and-answers/ 

24. Top Data Science Interview Questions and Answers(2022): 

https://www.simplilearn.com/tutorials/deep-learning-

tutorial/deep-learning-interview-questions 

  

https://www.interviewquery.com/p/machine-learning-interview-questions
https://www.interviewquery.com/p/machine-learning-interview-questions
https://brainstation.io/career-guides/machine-learning-engineer-interview-questions
https://brainstation.io/career-guides/machine-learning-engineer-interview-questions
https://towardsdatascience.com/popular-machine-learning-interview-questions-91d569afe147
https://towardsdatascience.com/popular-machine-learning-interview-questions-91d569afe147
https://www.guru99.com/data-science-interview-questions.html
https://intellipaat.com/blog/interview-question/deep-learning-interview-questions/
https://intellipaat.com/blog/interview-question/deep-learning-interview-questions/
https://www.simplilearn.com/tutorials/data-science-tutorial/data-science-interview-questions
https://www.simplilearn.com/tutorials/data-science-tutorial/data-science-interview-questions
https://intellipaat.com/blog/interview-question/data-science-interview-questions/
https://intellipaat.com/blog/interview-question/data-science-interview-questions/
https://www.mygreatlearning.com/blog/machine-learning-interview-questions/
https://www.mygreatlearning.com/blog/machine-learning-interview-questions/
https://www.i2tutorials.com/top-100-machine-learning-interview-questions-and-answers/
https://www.i2tutorials.com/top-100-machine-learning-interview-questions-and-answers/
https://www.i2tutorials.com/top-deep-learning-interview-questions-and-answers/
https://www.i2tutorials.com/top-deep-learning-interview-questions-and-answers/
https://www.simplilearn.com/tutorials/deep-learning-tutorial/deep-learning-interview-questions
https://www.simplilearn.com/tutorials/deep-learning-tutorial/deep-learning-interview-questions


 201 512

 

 


