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Introduction to Machine Learning

What is Machine Learning?

Definition: Machine learning (ML) is a subfield of artificial intelligence where computer
systems learn to identify patterns in data and make predictions or decisions without being
explicitly programmed to do so.

Why it's Important:

 Unlocks new possibilities for automation in many industries.
» Handles problems too complex for traditional programming.
e Adapts and improves over time as more data becomes available.

Types of Machine Learning

Supervised Learning:

Concept: The algorithm is provided with labeled data (input and correct output pairs).
Goal: Learn a function that maps inputs to outputs accurately.
Examples:

* Image classification (identifying objects in an image)
e Spam detection in email
e Price prediction (stock market or housing)

Unsupervised Learning:

Concept: The algorithm has to find patterns within unlabeled data.
Goal: Discover hidden structures in data.
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Examples:

e Clustering (grouping similar customers)
» Dimensionality reduction (for data visualization)
* Anomaly detection (identifying unusual data points)

Reinforcement Learning

Concept: An agent learns by interacting with an environment and receiving rewards or
punishments.

Goal: Optimize the agent’s actions to maximize long-term rewards.

Examples:

» Game-playing Al (chess, Go)
* Robotics
* Resource allocation

The Machine Learning Process

 Problem Definition: Clearly define the task you want the ML system to solve.

» Data Collection: Gather relevant, high-quality data.

e Data Preprocessing: Clean, format, and prepare the data for analysis. This often
includes handling missing values, normalization or scaling and potentially creating new
features.

» Feature Engineering: Select and transform the most informative features (attributes)
from your data.

e Model Selection: Choose an appropriate ML algorithm (e.g., linear regression, decision
tree, neural network).
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e Training: Feed the data to the algorithm, allowing it to “learn” the patterns.

 Evaluation: Test the model on unseen data using relevant metrics (e.g., accuracy,
precision, recall).

» Hyperparameter Tuning: Adjust the algorithm’s settings (e.g., learning rate) to improve
performance.

» Deployment: Integrate the trained model into a real-world application.

Popular Machine Learning Tools

Programming Languages:

e Python (most popular due to its versatility)
* R (strong statistical focus)

Libraries:

« scikit-learn (Python): Versatile library for many classic ML algorithms
e TensorFlow (Python): Powerful for deep learning
e Keras (Python): User-friendly interface built on top of libraries like TensorFlow
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