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Non-Linear data



Polynomial functions
Quadratic function Cubic function

Degree (highest power): 2 Degree (highest power): 3



Polynomial functions of multiple inputs



Linear function of 2-inputs (plane) Quadratic function of 2-inputs (paraboloid)



Degree of a polynomial function
Largest (total) exponent in any term

Degree 2 polynomial

Degree4 polynomials



Polynomial functions as vector operations
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Polynomial functions as vector operations

w

original input Transformed input

fast L
Hp

transformation



Polynomial functions as vector operations
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Quadratic function as a feature transform



Fitting quadratic regression
Prediction function

Probabilistic model

Negative log-likelihood loss

Optimization problem
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Fitting quadratic regression
Prediction function

Probabilistic model

Negative log-likelihood loss

What is the gradient of the log-likelihood 
with respect to w?



Fitting quadratic regression
Prediction function

Probabilistic model

Negative log-likelihood loss

What is the gradient of the log-likelihood 
with respect to w?



Quadratic regression on real data



Quadratic logistic regression
Prediction function

Probabilistic model

Negative log-likelihood loss

With two inputs
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Quadratic decision boundaries

Linear decision boundary Quadratic decision boundary



Cubic feature transforms



Other feature transforms



Other feature transforms



Other feature transforms



Back to our viz
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How do we choose a transform?


