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Introduction to Logistic Regression

Classification algorithm for binary outcomes
Predicts probability between

Widely used in data analytics and machine learning

Foundation for understanding complex classification tasks
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Artificial intelligence ~~CEEEEEEEN

Artificial intelligence uses computer
science and data to enable problem
solving in machines

Machine learning refers to the study of
computer systems that learn and adapt
automatically from experience, without
being explicitly programmed

Deep learning is amachine learning
technique that layers algorithms and
computing units—or neurons—into
artificial neural networks that mimic the
human brain
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Linear vs Logistic Regression

Linear Regression Logistic Regression

0000000000000000 0000000000000000

Predicts continuous values

Predicted Y lies within

Output can be any real number Predicted Y can exceed
g Y 0and 1 range

0and 1 range

Linear relationship

Best fit line minimizes error
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Understanding the Sigmoid Function
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Logistic Regression and the Sigmoid Curve
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Types of Logistic Regression

®* Two possible outcomes (Yes/No)

®* Example: Spam detection

® Three or more unordered outcomes

®* Example: Predicting product type

® Three or more ordered outcomes

®* Example: Customer rating scale
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Key Concepts & Terminology
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Mind Map: Logistic Regression Overview
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Applications of Logistic Regression

Disease diagnosis and prediction

Credit scoring and risk assessment

Customer churn prediction

Email spam detection
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Customer
Churn Analysis

Customer churn
analysis is simple
yet crucial for
business strategy.

Basic classification
tasks are
straightforward with
minimal impact.

Applications of Binary Logistic Regression

Disease
Prediction

Disease prediction
requires complex
analysis for high-
impact outcomes.

Advanced
Marketing
Strategies
Advanced marketing
strategies involve

complex methods
with limited impact.




Advantages & Limitations

SYIUIISHCIT ]

Limitations

e Linear decision boundary only

e Sensitive to outliers

Simple to implement and understand
e Limited for non-linear relationships

Provides probability scores
e Requires large dataset for accuracy

Efficient for linearly separable data

No assumptions about data distribution

Highly interpretable coefficients
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Summary & Recap

Logistic regression predicts probabilities
Uses sigmoid function for classification
Three types: Binary, Multinomial, Ordinal
Widely applicable across industries

Balance of simplicity and effectiveness

Logistic regression serves as a fundamental classification
algorithm, balancing simplicity with powerful predictive

capabilities for binary and multi-class problems.
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