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What Are Machine
Learning Rlgorithms?

Machine learning algorithms enable Al systems to

identity patterns in data and apply them to make
accurate predictions on new data.

They are fundamental to modern Al and data
science, from basic models to advanced deep
learning.
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categories of Machine
Learning Algorithms

Machine learning algorithms fall into three main

categories:

e Supervised Learning
e Unsupervised Learning
e Reinforcement Learning

Each focuses on ditferent training tasks and uses
unigue optimization techniques to improve
performance.
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Supervised Learning
Algorithms

Train models to predict the "correct” output tor
given inputs (classitication or regression).

Example Algorithms:
e Linear Regression for predicting continuous
values.
e Support Vector Machines (SVMs) ftor binary
classitication.
e Decision Trees for both classitication and
regression.
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Unsupervised Learning
Algorithms

Identity patterns, relationships, and correlations in
unlabeled data.

Common Types:
e Clustering Algorithms like K-means to group
similar data.
e Dimensionality Reduction like PCA to reduce
data complexity.
e Association Algorithms like Apriori for market
basket analysis.
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Reinforcement Learning
(RL)

Train models using trial and error to maximize

rewards through action.

Applications: Robotics, gaming, and dynamic
systems.

Notable Algorithms:
e Q-learning (Value-based)
e Proximal Policy Optimization (PPO) (Policy-

based)
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Self-Supervised Learning

Train models without labeled data by designing

tasks that predict missing parts of the data.
Examples:

e Autoencoders (reconstruct input)
e Language Models (predict next word/token)
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Semi-Supervised
Learning

Use both labeled and unlabeled data to improve
model training.

Methods like Selt-training or Co-training help make
use of large unlabeled datasets.
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Key Algorithms In
Unsupervised Learning

1. K-means Clustering

2. Gaussian Mixture Models (GMM)

3. DBSCAN (Density-based spatial clustering)
These help discover patterns in unlabeled data or
identify outliers.
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neinlprcement Learning
Algorithms

e Q-learning and Actor-Critic are widely used tor

optimizing models in dynamic environments.
e Great for decision-making processes where

actions impact future states (e.g., gaming,
robotics).
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Machine Learning Use
Gases

e Predicting customer behavior (e.g., product
recommendations)

e Automating decisions (e.g., autonomous
vehicles)

e Fraud detection and risk assessment

e Medical diagnosis (e.g., predicting disease from
images)
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The Future of Machine
Learning

Machine learning is rapidly evolving, driving
innovation across industries.
Whether for business intelligence, personalized

recommendations, or Al-powered automation, ML is
transtforming how we interact with data.
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