Day 11 - Ridge Regression
Agenda:

* Review - Bias Variance Tradeoff

* Ridge Regression

+ Analytical Formula for Solution to Ridge Regression
+ Background - Singular Value Decompositions

+ Ridge Regression and Bias Variance Tradeoff
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Ridge Regression
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Figure 1.4 Plots of polynomials having various orders M, shown as red curves, fitted to the data set shown in
Figure 1.2.
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Table 1.2 Table of the coefficients w* for M = In)\ = —00
9 polynomials with various values for = = 0.35
. . 0 .
the regularization parameter X. Note % 2337 1l
that InA = —oco corresponds to a 1 :
model with no regularization, i.e., to W2 -5321.83
the graph at the bottom right in Fig- w3 48568.31

ure 1.4. We see that, as the value of wz -231639.30
Aincreases, the typical magnitude of * 640042.26

the coefficients gets smaller. 2

wg | -1061800.52 |
“ wh | 1042400.18
wh | -557682.99
wi | 125201.43
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Solution to ridge regression problem
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Background in Linear Algebra - Singular Value Decomposition
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Questions about SVD:

(@) From an SVD, how can you find the range of a matrix?

(b) From an SVD, how can you find the null space of a matrix?

(c) From an SVD, how can you find the rank of a matrix?

(d) What happens to an SVD if you negate a matrix?

(e) Is the SVD of a matrix unique?

(9) What is the relationship of the SVD of a (honsquare) matrix A with the eigenvector
decomposition of A AAt and At A t t
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Ridge Regression and the Bias Variance Tradeoff
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