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What is Generalisation?
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How do models overfit?

Regression

AValues .l
; Y S
: 2 .... ............. ; :
el
a - . >
Time

Underfitted

10/10/2022 © The University of Sheffield

AValues - AValues %
« s !
.."- gl .’... ® "'-, 6 .
o0 5 . ”! g «1i%h
L o . e P id »
A @ L ) ? i%
”. .:‘ . | 3
. A A o
i s % ’o ."-..4
Time -nmg

Good Fit/Robust

Overfitted

https://medium.com/swih/machine-learning-how-to-prevent-overfitting-fdf759cc00a9
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How do models overfit?

SVM

y=0.01 y=1 y=100

https://towardsdatascience.com/understanding-support-vector-machine-part-2-kernel-trick-mercers-theorem-e 1e6848c6c4d
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How do models overfit?

Decision Tree

15 24 thresholds, perClass runtime: 0.003669sec!100k samples

10-

2: Feature 2
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15 97thresholds, perClass runtime: 0.0045903sec!100k samples

10 -

2: Feature 2

https://doc.perclass.com/perClass_Toolbox/guide/classifiers/decision_trees.html
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How to spot overfitting”?

How Overfitting affects Prediction

Underfitting Overfitting

Predictive
Error

Error on Test Data

Error on Training Data

Model Complexity

Ideal Range
for Model Complexity

https://towardsdatascience.com/food-for-thought-paper-tuesday-d163f8339d26
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Regularization Through

Visualisation!

The lasso coefficients /
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The penalty term (budget)
shown as a constraint region

contours of RSS as
it move away from
the minimum

B

=

RSS (Least Square)
coefficients

The ridge regression
coefficients

A P,

RIDGE REGRESSION

http://ethen8181.github.io/machine-learning/regularization/regularization.html

TOP 100

UNIVERSITY



Gradient Descent Quickly

Min = 1.9500000000000002
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—— Gradient descent
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https://suniljangirblog.wordpress.com/2018/12/03/the-outline-of-gradient-descent/
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Regularization Through

Visualisation!

The lasso coefficients /
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The penalty term (budget)
shown as a constraint region

contours of RSS as
it move away from
the minimum

B

=

RSS (Least Square)
coefficients

The ridge regression
coefficients

A P,

RIDGE REGRESSION

http://ethen8181.github.io/machine-learning/regularization/regularization.html
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Regularization Through
Visualisation!

Loss function min cloud Loss function min cloud
L1 gives 72% zeroes L2 gives 5% zeroes
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https://explained.ai/regularization/index.html

TOP 100

10/10/2022 © The University of Sheffield UNIVERSITY



