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Linear Regression
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What is Linear and Non Linear? <

N ST T

nonlinear function
y = -X* + 4X

ﬁnis/

Siat linear function

22.02.2025 Polynomial Linear Regression/Dr.N.Nandhini/ASP/MCA/SNSCT 3/11



Why Polynomial Regression ? >

N ST T

Polynomial Regression is a regression algorithm
that models the relationship between a
dependent(y) and independent variable(x) as nth

degree polynomial.
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Polynomial Linear Regression: What and Why?

y = bp + b1x1

A Polynomial Regression algorithm is also called
y = bo + bixi + baxz + ... + bnxy Polynomial Linear Regression because it does not depend

on the variables, instead, it depends on the
y = by + bix1 + box? + ... + bpx{

coefficients, which are arranged in a linear fashion.

Position Level(X-variable) Salary(Y-Variable)
Business Analyst 1 45000
Junior Consultant 2 50000
Linear 6): ax+b. g #0 el il Senior Consultant 3 60000
Polynomial pixJ. ) Degree 1 x+8 Manager 4 80000
Country Manager 5 110000
Quadratic p(x): ax2+b+c, Polynomial with S Region Manager 6 150000
Polynomial a#0 Degree 2 Partner 7 200000
Senior Partner 8 300000
Cubic p(x): ax’+bx3+cx, Polynomial with 23+ 3x 2+ Ax+b C-level q 500000
Polynomial az0 Degree 3 CEO 10 1000000
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Implementing Polynomial Regression

Choosing the Degree Evaluating the
of the Polynomial Model

Data Preparation Fitting the Model Predicting New
Values
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Example

import numpy as np

import matplotlib.pyplot as plt

trom sklearn.preprocessing import PolynomialFeatures
trom sklearn.linear model import LinearRegression

#
A

i

Generate Sample Data (Non-Linear Relationship)

np.array([1, 2, 3, 4, 5, 6, 7, 8, 9, 18]).reshape(-1, 1)
np.array([1.5, 2.5, 3.8, 5.8, 7.1, 9.3, 12.2, 15.8, 19.8, 23.5])
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Example

[T

o poly = PolynomialFeatures(degree=2)
X poly = poly.fit transtorm(X) # Transforms X into [1, X, X"2]

# Fit Polynomial Regression Model
model = LinearRegression()

model.fit({X poly, v)
yv_pred = model.predict(X poly)
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Example

# Visualization

plt.scatter(X, y, color="black”, label="Data Points")

plt.plot(X, y pred, color="blue”, label="Polynomial Regression (Degree=2)")
nlt.xlabel("X")

nlt.ylabel("y")

nlt.legend()

plt.title("Polynomial Regression Example™)

nlt.show()
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Example
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Polynomial Regression Example

® Data Points
— Polynomial Regression (Degree=2)
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