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Mathematical Minimizing Regression Data Modeling
Approach Residuals Analysis AfdarEal
A method for finding Minimizes the sum A fundamental technique in data
the best-fitting line. of the squares of technique in modeling.
vertical deviations. regression analysis.
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Linear Least Squares Challenges

Formula Method

Direct computation requires careful
calculation

Normal Equations

Salving matrix equation is complex

Residual Minimization

Sum of squares must be small
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Regression Analysis Techniques

Weighted Least Squares

Handles unequal variances in data

Ordinary Least Squares (OLS)

Basic technique with strict assumptions

Regression Analysis

Core method for data modeling
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Least Square Method

X-axis

ERROR .

Regression Line

v=mx+Db

M » Y-axis
Observed Value
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Least Square Method Formula

The Least Square Method formula finds the best-fitting line through a set of data points. For a simple linear regression,
which is a line of the form

¥ = mMx+c,

where yis the dependent variable, x is the independent variable, m is the slope of the line, and cis the y-intercept, the

formulas to calculate the slope (m) and intercept (¢} of the line are derived from the following equations:

ny ey (=)} y)
EEEL
¢ Intercept (c) Formula: c = 2"%“—:

s Slope (m) Formula: m =

Where:

nis the number of data points,

¥ xy is the sum of the product of each pair of xand y values,

¥ x is the sum of all x values,

Y yvis the sum of all y values,

¥ x? is the sum of the squares of the x values.
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Step 1: Define
Variahles

values s xi and the

dependen ones as i
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Steps to Find the Line of Best Fit using
Least Squares Method

Step 3 Assime :
Line Equation e Obtain Line of Best
Presume the equation Fit

of thefineof best fles 3 Ths, we chiain the lne

y=me+c, wheremis I (X-xY-yil 7 S
3 E(X-xije(Y -yl / E[X of bestftssy=me+c:
the slopeend ¢ s the B

intercepL
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Least Square Method Graph

Let us have a look at how the data points and the line of best fit obtained from the Least Square method look when
plotted on a graph.

A Regression
Line

A
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Activity <
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Activity Title: Linear Least Squares (Best Fit Line)

@ Objective
To find the best-fit straight line for a given set of data points using the least squares method.

[l Given Data (Example)

X y

1 2

2 3

3 5

4 4

5 6
@ Materials Required
*Graph sheet

*Pencil, ruler
Calculator / Excel (optional)
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MCQ

Linear Least Squares — MCQs
1. The method of least squares is used to:
A) Maximize errors
B) Minimize the sum of squared errors
C) Find random values
D) Eliminate all errors

Answer: B

Linear Least Squares — MCQs
1. What is the main objective of the least squares method?
A) Maximize error 10
B) Minimize the sum of squared errors
C) Minimize the number of data points
D) Maximize slope

Answer: B
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MINDMAP

LINEAR LEAST SQUARES

Concept

Objective Formula Steps Applications
y=mx+c
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