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TUTIONS

Empathy

Least Squares Method Implementation

Find =ums of x, v x*Z,
Ry

Impiement Least
Squares Method

Calcuate slope (b) and
intercept (&) 1o

THnirEZE S of
stuared residuals (y -
yc)'2

Use Software
Libraries
Fiy=mx+ cusing
libraries fike
rumpy linabg lstsg,
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Steps for Implementation:

1. Define the Model: Choose a model, typically a straight line y = mx + cor y = ax
+ b (where b is slope and a is intercept).

2. Calculate Sums: Calculate necessary sums from the data: ¥ x, Y 3, ¥ x%, ¥ xy,
and the number of data points N.

- ] _ NYxy-YxYy
3. Find the Slope (b or m): Use the formula b = T

4. Find the Intercept (g or ¢): Use the formula a = %

5. Form the Equation: Substitute @ and b backintoy = a+ bx. =
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TUTIONS

python

import numpy as np
import matplotlib.pyplot as plt

# Sample Data
np.array([1, 2, 3, 4, 5])
y = np.array([2, 4, 5, 4, 5])

# Calculate slope (m) and intercept (c) using numpy.polyfit
m, ¢ = np.polyfit(x, y, 1)

# Generate fitted line

yfit=m* x+c

# Plot

plt.scatter(x, y)

plt.plot(x, y fit, color="red")
plt.show()
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Activity <

BrrrTions

Activity: Implementation of Linear Least Squares (Best Fit Line)

y=mx-+c

Given Data

X y
1 2
2 3
3 5
4 4
5 6

Materials Required

*Graph sheet

*Pencil & ruler

*Calculator / Excel
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MCQ

Multiple Choice Questions (MCQs) on the Implementation of
Linear Least Squares:
1. The main objective of the Linear Least Squares method is to:
A) Maximize the error
B) Minimize the sum of squared errors
C) Minimize the number of data points
D) Maximize the slope
Answer: B) Minimize the sum of squared errors

2. The general form of a linear model used in least squares is:
A)y=ax*+bx+c

B)y=mx+c

C)y = log(x)

D)yy=¢

Answer: B) y=mx + ¢

o/1/2026 IMPLEMENTATION OF LINEAR LEAST SQUARES / 23AD0201- DATA SCIENCE

FUNDAMENTALS / Mr.K.KARTHIKEYAN/CSE/SNSCT

06



MINDMAP

1. OBJECTIVE 3. ERROR AND COST FUNCTION 4. FORMULAS FOR m AND ¢

To find the best fit line * Error (residual) for each point: €; = y; — ¥; e nz xy — Zny

= =
that minimizes the * Sum of Squared Errors (SSE) : J(m,c) = Z (y; —9:)? n z x2 - (Z X)2
Sum of Squared Errors i=1
(SSE) We choose m and ¢ to minimize J(m, c). y-m) x
. Zy-m¥

n

Minimize > (y; - ;)*

2. LINEAR MODEL

5. IMPLEMENTATION STEPS

The linear model is IMPLEMENTATION OF - Collect (x, y) data
= LINEAR LEAST SQUARES . Caleulate Y x, Yy, ¥ x%, Yxy, n
" (Best Fit Line) . Compute m using the formula

where,
m = slope of the line
¢ = intercept on y-axis

1

2

3

4. Compute c using the formula

5. Equation of best fit line: y = mx + ¢
6.

. Plot the line and data points

6. EXAMPLE
. 8. APPLICATIONS
Given Data
Ml 1 [2]3[a]5] /' %
Bl 2[3[5]4]¢] 7. GRAPHICAL REPRESENTATION ol I I Al
(n=5 _ 5(69)-15(20) 45 _ y Best Fit Line Trend Prediction &  Regression Data
%x = ;(5) 0= 5(55)— (15)2 50 0:30 7 Analysis  Forecasting Analysis Fitting
y= 6
Tatass | . _ 20-(050015) 65 _, .. :
Y xy =69 5 5
L= T 4 9. TOOLS FOR IMPLEMENTATION
(_ [BestFitLine: y=090x+130 | | 5
e = 2
[ ) KEY TAKEAWAY
@ * Linear Least Squares finds the best fit line. 1 0 1 Py 3 4 5 5 X
« It minimizes the sum of squared errors. .
« Widely used in Data Science and ® Data P.om.ts el (Nur:w%:iPy) (Grz";t:] gileet)
Predictive Analytics. ' — Best Fit Line (y = 0.90x + 1.30) ) R ’
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