
What is Machine Learning?

Introduction to
Machine Learning
• D efinition: The scientific study of alg orithm s and

statistical m odels that com puter system s use to

perform  a specific task without using  exp licit

instructions.

• Core Principle: Systems rely on patterns and

inference to improve performance automatically

through experience.

• Key Shift: Moving  from  trad itional rule- based

prog ram m ing  to data- driven learning  m odels.



Core Learning Paradigms

Supervised Learning Unsupervised Learning Reinforcement Learning

Semi-supervised Learning Self-supervised Learning



Data Fundamentals: Features and Labels

Features (Input Variables)

Labels (Target Output)

Model Performance

Garbage In, Garbage Out

Data Integrity



Primary ML Tasks

Regression Classification Clustering



Model Training and Evaluation

• Training vs. Testing Split

• Underfitting (High Bias)

• Overfitting (High Variance)



The Machine Learning Workflow

Problem Definition Data Collection
Data

Preprocessing

Feature

Engineering

Model Selection Training Evaluation Deployment



Real-World Applications

Recommendation Systems

Fraud Detection

Image Recognition

Natural Language Processing (NLP)

Predictive Maintenance



Mini Project: Hands-on Application

• Goal

• Data Preparation

• Model Development

• Validation

Outcome: A deployed or documented model demonstrating end-to-end pipeline proficiency.
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