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Announcements

Last time:

Test 2

This lecture:

7.1 Polynomial regression

7.2 Step functions

Announcements:

HW #6 due *Wednesday* 3/26

Project stuff
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Section 1

Polynomial Regression

Dr. Zhang (MSU-CMSE) Wed, Mar 19, 2025 3 / 15



Polynomial regression

Replace linear model

yi = β0 + β1x1 + εi

with

yi = β0 + β1x1 + β2x
2
i + · · ·+ βdx

d
i + εi

Dr. Zhang (MSU-CMSE) Wed, Mar 19, 2025 4 / 15



Example: Wage Data

wage = β0 + β1age+ β2age
2 + · · ·+ βpage

p + ε.

My code learned:

−184.1542 + 21.24552 · age +−0.56386 · age2 + 0.00681 · age3 + (−3 · 10−5) · age4
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Example with wage data
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Section 2

Step function
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Step functions

I(X < c) I(c1 ≤ X < c2) I(c ≤ X )
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More on step function setup
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Example

Given knots c1 = 3, c2 = 5, c3 = 7, determine the entries in the columns for Ci (X ) in the
below matrix.

X C0(X ) C1(X ) C2(X ) C3(X )

1

2

3

4

5

X C0(X ) C1(X ) C2(X ) C3(X )

6

7

8

9

10

Dr. Zhang (MSU-CMSE) Wed, Mar 19, 2025 10 / 15



Draw the function

My code doing regression on the step function input returned the function.

f (X ) = −1 + 3C1(X ) + 4C2(X )− 2C3(X ).

Fill in the table of values, then draw this function below.
X F (X )

1

2

3

4

5

X F (X )

6

7

8

9

10
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Step function: Learned model

yi = β0 + β1C1(xi ) + β2C2(xi ) + · · ·+ βKCK (xi ) + εi
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Coding bit

Back to the wage data set
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Step function example
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Next time
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