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Simple Linear Regression
Simple linear regression is a
statistical method used to model
the relationship between two
variables: an independent
variable (predictor) and a
dependent variable (response).
The goal is to find a linear
equation that best describes how
the dependent variable changes
as the independent variable
changes.
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1.The Linear Equation
The linear equation in simple linear regression is represented as:

•Y = β₀ + β₁X + ε
Where:
•Y is the dependent variable.
•X is the independent variable.
•β₀ is the y-intercept (the value of Y when X is 0).
•β₁ is the slope (the change in Y for a one-unit change in X).
•ε is the error term (representing the difference between the 
observed and predicted values). 2. Estimating the Coefficients

The coefficients β₀ and β₁ are estimated using the 
method of least squares, which minimizes the sum of 
the squared differences between the observed and 
predicted values of Y. The formulas for calculating 
these coefficients are:

•β₁ = Σ[(Xi - X̄)(Yi - Ȳ)] / Σ[(Xi - X̄)²]
•β₀ = Ȳ - β₁X̄

Where:
•Xi and Yi are the individual data points.
•X̄ and Ȳ are the means of X and Y, respectively.
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MULTIPLE REGRESSION – ACTIVITIES

5. Many Causes, One Effect 

Time: 15 minutes

Mode: Groups

Example:

Marks depend on:

•Study hours (X₁)

•Attendance (X₂)

•Sleep hours (X₃)

Steps:

•Identify variables

•Write a multiple regression form:

•Y = a + b₁X₁ + b₂X₂ + b₃X₃

•Discuss effect of each variable.

Outcome: Understanding multiple regression structure
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Multiple Regression Equations
Multiple regression is an extension of simple linear regression that 
allows for the modeling of the relationship between a dependent 
variable and two or more independent variables.

The Multiple Regression Equation

The multiple regression equation is represented as:
•Y = β₀ + β₁X₁ + β₂X₂ + ... + βpXp + ε

Where:
•Y is the dependent variable.
•X₁, X₂, ..., Xp are the independent variables.
•β₀ is the y-intercept.
•β₁, β₂, ..., βp are the coefficients for each independent variable.
•ε is the error term.
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REGRESSION, REGRESSION LINE & MULTIPLE 
REGRESSION – MCQs

A. REGRESSION – BASICS
1. Regression analysis is used to:
A. Measure variability only
B. Study cause–effect relationship between variables
C. Classify data
D. Find frequency

Answer: B
2. In simple linear regression, the number of independent variables 
is:
A. One
B. Two
C. Three
D. More than two

Answer: A
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