
 

Week 1: Introduction to Machine Learning 

 What is machine learning? 

 Types of machine learning: supervised, unsupervised, reinforcement 

 Applications of machine learning 

Week 2: Supervised Learning 

 Regression: linear regression, logistic regression 

 Classification: decision trees, k-nearest neighbors, support vector machines 

Week 3: Unsupervised Learning 

 Clustering: k-means, hierarchical clustering 

 Dimensionality reduction: principal component analysis, t-SNE 

Week 4: Reinforcement Learning 

 Markov decision processes 

 Q-learning 

 Applications of reinforcement learning 

Week 5: Performance Metrics 

 Accuracy, precision, recall 

 F1 score 

 Confusion matrix 

Week 6: Model Selection and Tuning 

 Overfitting and underfitting 

 Bias-variance tradeoff 

 



 Cross-validation 

Week 7: Feature Engineering 

 Feature selection 

 Feature extraction 

 Normalization and scaling 

Week 8: Neural Networks 

 Introduction to artificial neural networks 

 Backpropagation algorithm 

 Convolutional neural networks 

 Recurrent neural networks 

Week 9: Deep Learning 

 Introduction to deep learning 

 Autoencoders 

 Generative adversarial networks 

 Reinforcement learning with deep neural networks 

Week 10: Applications of Machine Learning 

 Natural language processing 

 Computer vision 

 Time series analysis 

 Recommender systems 

Week 11: Ethics and Bias in Machine Learning 

 Fairness and bias in machine learning 

 Privacy concerns 

 Transparency and accountability 

 Ethical considerations in machine learning research 

Week 12: Future of Machine Learning 

 Current research topics in machine learning 

 



 Emerging trends and technologies 

 Potential impacts on society and industry 

 Challenges and opportunities for future development. 

Week 13: Machine Learning in Business 

 Introduction to business analytics and machine learning 

 Use cases for machine learning in business 

 The role of machine learning in decision-making 

 The business value of machine learning 

Week 14: Big Data and Machine Learning 

 Introduction to big data and its challenges 

 Machine learning in big data analytics 

 Distributed computing frameworks for machine learning: Hadoop, Spark, etc. 

 Real-world applications of machine learning in big data analytics 

Week 15: Machine Learning Infrastructure and Tools 

 Introduction to machine learning infrastructure 

 Cloud-based machine learning platforms: AWS, Google Cloud, etc. 

 Machine learning frameworks and libraries: TensorFlow, PyTorch, scikit-learn, 

etc. 

 Best practices for building and deploying machine learning models 

Week 16: Machine Learning Case Studies 

 Case studies on real-world applications of machine learning in various 

industries 

 Best practices and lessons learned from successful machine learning projects 

 Challenges and limitations of applying machine learning in practice 

 Future trends and opportunities for machine learning in industry 

Week 17: Advanced Topics in Machine Learning 

 Advanced optimization techniques for deep learning 

 Adversarial machine learning 

 



 Transfer learning and domain adaptation 

 Reinforcement learning in continuous action spaces 

Week 18: Machine Learning Research 

 Research methods and publication venues in machine learning 

 Current research topics and trends in machine learning 

 Reading and understanding research papers in machine learning 

 Opportunities and challenges in pursuing a career in machine learning research 

Week 19: Machine Learning in Healthcare 

 Use cases for machine learning in healthcare 

 Predictive modeling and risk stratification 

 Clinical decision support systems 

 Ethical and privacy considerations in machine learning for healthcare 

Week 20: Machine Learning in the Social Sciences 

 Use cases for machine learning in the social sciences 

 Text and sentiment analysis 

 Network analysis and social network mining 

 Ethical and privacy considerations in machine learning for social sciences 

 

 

 


