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Linear vs Polynomial Regressions

Simple linear model Polynomial model
A YA

y=Do+bix y=bo+bix1+b2xi2
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* https://www.numpyninja.com/post/why-polynomial-regression-and-not-linear-
regression



https://www.numpyninja.com/post/why-polynomial-regression-and-not-linear-regression
https://www.numpyninja.com/post/why-polynomial-regression-and-not-linear-regression

Linear vs Polynomial Regressions

Regressions

Simple

Linear y = bo —+ b]_X]_

Regression

Multiple

Linear y = bO -+ b]_X]_ + b2X2 I suae I bnxn

Regression

Polynomial

Linear Y= bO - b]_X]_ - ble? + ...+ an]’:,

Regression

* https://www.i2tutorials.com/difference-between-simple-linear-regression-and-multi-linear-regression-and-polynomial-

regression/
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Variations: Polynomials

Linear

Polynomial with

p(x):ax+b,a #0 x + 8
Polynomial Degree 1
Quudrat-ic p(x): ax*+b+c, Polynomial with 3y2-Ax+7
Polynomial a#0 Degree 2
Cubic p(x): ax’+bx2+cx Polynomial with 5
_ : +3x°+4 x+
Polynomial az0 Degree 3 2XTHIXTHAXHO

* https://www.analyticsvidhya.com/blog/2021/10/understanding-polynomial-regression-model/
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L1, L2 Loss and Regularization

L1 regularization on least squares: = 2 - 2
Luy) = O —hg(x) Y 42 Y 6;
' o s =1 =1
w' = arg "&',“Z ! :
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L2 regularization on least squares:

wh = argming
w

J

https://medium.datadriveninvestor.com/I1-12-regularization-7f1b4fe948f2

* https://towardsdatascience.com/only-numpy-implementing-different-combination-of-l1-norm-12-norm-l1-regularization-and-
14b01a977/3b?gi=6981128eaf25
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Loss Functions (Regression)
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e https://www.datarobot.com/blog/introduction-to-loss-functions/
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L1 and L2 Loss

L1 Loss Function

L1 Loss Function is used to minimize the error which is the sum of the all the absolute differences between the true value and the

predicted value.

T
L1LossFunction = E Ytrue — Ypredicted
i=1

L2 Loss Function

L2 Loss Function is used to minimize the error which is the sum of the all the squared differences between the true value and the

predicted value,

mn

L2LossFunction = Z(ytme — ypredicted)2
i=1

* https://amitshekhar.me/blog/l1-and-I2-loss-functions
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L1 vs L2 Loss

What is the difference between regression L1and L2 loss?

L1, also known as the Absolute Error Loss, is the absolute difference between the
prediction and the actual. L2, also known as the Squared Error Loss, is the squared
difference between the prediction and the actual. Jun 24 2022

@ stephenallwright.com
https:{/stephenallwright.com » M-ws-[2-loss *

L1 vs L2 loss functions, which is best to use? - Stephen Allwright
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Loss functions for Classification and Regression

Classification Regression
Mean Square
—  Log Loss - Error/

Quadratic Loss

b, A b )

Mean Absolute
—  Focal Loss -
Error
KL Divergence/ Huber Loss/
— Relative — Smooth Mean
Entropy Absolute Error

i ™ ' ™y

| Exponential — Log cosh Loss
Loss
—{ Hinge Loss —{ Quantile Loss

* https://heartbeat.comet.ml/5-regression-loss-functions-all-machine-learners-should-know-
4fb140e9d4b0
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Why Polynomial Regression?

Why is polynomial regression better? ~

Polynomial regression is useful in many cases. Since a
relationship between the independent and dependent

Sunosy freal sode Podyewzend ol freodherd

variables isn't required to be linear, you get more freedom /{f,; /--il
in the choice of datasets and situations you can be working 7T "Hif-
with. So this method can be applied when simple linear Yoyt yebgr et
regression underfits the data. Sep 21, 2021

serokell.io

https:fiserokellio » Blog » Adificial Intelligence ™

Introduction to Polynomial Regression Analysis - Serokell

* https://serokell.io/blog/polynomial-regression-analysis
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Polynomial Fitting of Data
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* https://towardsdatascience.com/polynomial-regression-an-alternative-for-neural-networks-c4bd30fa6cf6
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Underfitting, Overfitting

Underfitting Just right! overfitting

* https://mindmajix.com/polynomial-regression
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Linear, Quadratic, Cubic Fitting

Supplement: Curve Fitting
aka . . . Choosing the appropriate
model to fit the data

-40
| Linear Cubic )
= —60 1
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* https://slideplayer.com/slide/10830946/ https://towardsdatascience.com/polynomial-regression-
bbe8b9d97491
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Linear,

Quadratic, Cubic Fitting

Model Order

Linear

Guadratic

Cubic

Linear, Quadratic and
Cubic Polynomials

cue
THE MATH EXPERT

Linear p(x):ax+b, a 0 Polynomial with P
Polynomial Degree 1
i rax?+b+ i i
QUGert.IC p(x):ax’+b+c, Polynomial with 3y 2-dx+7
Polynomial az0 Degree 2
Cubic p(x): ax’+bx?*+cx, | Polynomial with ez
Polynomial az0 Degree 3 2x7+3x%+4x+6

¢ https://skill-lync.com/student-projects/Fitness-Characteristics-of-Linear-Cubic-polynomial-Curve-Fitting-for-Cp-data-using-MATLAB-67420,

https://www.cuemath.com/algebra/linear-quadratic-and-cubic-polynomials/
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Loss Function for Polynomial Regression

n

1
Cost function,] = — Z(PT‘EdiCted value — Expected value)?
n
i=1

“Loss Function refers to a single training example, whereas the Cost Function refers to the complete training set.”

Loss and Cost Function - Polynomial Regression

The Cost Function is a function that evaluates a Machine Learning model’s performance for a given set of
data. The Cost Function is a single real number that calculates the difference between anticipated and
expected values. Many people dont know the differences between the Cost Function and the Loss
Function. To put it another way, the Cost Function is the average of the n-sample error in the data, whereas
the Loss Function is the error for individual data points. To put it another way, the Loss Function refers to a

single training example, whereas the Cost Function refers to the complete training set.

* https://www.analyticsvidhya.com/blog/2021/10/understanding-polynomial-regression-model
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