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Module 1 Basic Machine Learning 60 hours
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« Basic Python & Introduction to Machine Learning
« Linear models

= Simple and multiple regression

= Cost functions

= |east square method

= (radient Descent

= Analytical vs Numerical solutions

« K-nearest Neighbors Classifier

= Distance metrics: Euclidean, Manhattan other alternatives
= Bias-Variance Tradeoff
» Implementations of the model and sci-kit learn

« Decision tree

" Entropy, Information Gain, Gini Impurity
" Pruning and Regularization
" Visualization of DT
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«  Random forest

= Ensemble method and bootstrapping

= Bagging

= Feature importance and visualization

= Hyperparameter tuning and optimization

«  XGboost

" XGboost Vs other boosting methods

" Tree boosting, regularization
Learning rate and tree depth
Handaling missing value

Module 2 Mathematics 100 hours
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«  Probability

Basic Probability

Bayes theorem and conditional probability

* Discrete and continuous probability distribution

= Moments: expectation, variance and higher moments

 Statistics

= Descriptive statistics: Mean, median, mode variance and standard deviation
= Hypothesis testing, Confidence interval

= Correlation and regression analysis

= Central Limit Theorem
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« Linear algebra

" Matrix operations: addition, subtraction, multiplication and inversion

" Vector space
" (Eigenvalues, eigenvectors and Singular Value Decomposition (SVD

« Calculus

= Limit, continuity, differentiation, integration
= Multivariable calculus
" Fundamental theory and application in optimization problems

Module 3 Advanced Python and Machine learning concepts 44 hours
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Feature Engeneering, Data Cleaning

* Advance python techniques

= Data Visualization with seaborn
= Handling missing data with missingno library
= Advanced imputation with lterativelmpurer and KNNImputer

* Advance Data Cleaning Techniques

" Qutlier detection and treatment
" Data transformation: Log and Box-Cox

* Working with SOL database

= Basic SQL and non SQL database design
= Using the SOLAIchemy
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* Feature Engineering

" (Categorical encoding: one hot, ordinal, binary
" Feature scaling and normalization
" Dimensionality reduction using Principal Component Analysis (PCA) and t-SNE

* Advance Overfitting Concepts

=  Bias variance trade-off
=  Regularization techniques
= Advance overfitting techniques: data augmentation, early stoping

Module 4 Basic Neural Network and Deep Neural Network 60 hours
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* |Introduction to Neural Network - NN

" Neurons and activation functions
" Feedforward and Backpropagation
" Using the libraries: PyTorch and Tensorf low

* Convolutional Neural Networks - CNN

= Convolutional layers, Pooling, fully connected layers
= Application for image processing
= CNN architecture: VGG, ResNet, Inception

* Recurrent Neural Networks - RNN

= RNN and the vanishing gradient problem
*  (Long Short Term Memory (LSTM) and Gated Recurrent Unit (GRU

*  Sequence-to-sequence models
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* Current Applications of NN in the topics

= NLP
= Voice Recognition
= Time Series Analysis

Module 5 Advanced ML & Deep Neural Network 32 hours

NLP |02 01w D'WIN'W7 NIYNYNY 0'PIny 0'7TI0 7¥ NNIDPDRIIX 7Y TN71 7190 N1I10N2
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NDVI NIXXINNI DY7TIDN 19V

* Languages and Chatbots

" Basics Langues models
= Word2Vec
® Transofrmer architectures: attention mechanisim

* Generative Pre-Trained Transformer GPT

= |anguege Generative models
= The GPT architecture
= Application of GPT

* LLM, Chat GPT and open source alternatives

= (Overview and current status
= Major Models: BLOOM, Bard, LLaMA2, Falcon
= Finetuning applications

* Lang chain and Autonomies agents

= Autonomies Agents concepts
* Plugins and Langchain alternatives
= Codeless solutions such as flowise
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Python, Jupyter, Pandas, Numpy, SOL, Scikit-learn, Matplotlib m2 niryio7a 7y 1073 ,p190 naona
Git & Github, AWS Cloud platform, Docker, Streamlit

Final Project 24 hours
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Module 6 Advanced Topics 32 hours
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«  Model Interoperability
- Transfer learning
- generative adversarial networks (GANs)
«  Deep reinforcement learning
Industry Project 40 hours
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