Statistics 860 Lecture 9
See hws8.

1. The minimizer X of V (\) is a good estimator of
the minimizer A\* of R (), the predicted mean square
error.

2. Convergence rates of R (\*).
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GCV estimate of )\ is the minimizer of
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R (\) = predictive mean square error when A used
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Target Criteria: min
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Other target criteria: i.e.
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GCV may or may not be good for other target criteria,
depending on H, f,{L;} (See insens.pdf, "When
Is the optimal regularization parameter insensitive to
the choice of the loss function?”, GW and Wang, 1990)

R (\) = predictive mean square error when \ used
ER(\) = b2 (\) + o?Var (V)
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F1G. 49. Graphical suggestion of the proof of the weak GCV theorem.

h (M) will be small if 1 (\) and p%/po are small
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Eigenvalues of A ()\)
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Ao, = n/ (27v)2™ for equally spaced ¢;, see periodic
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Oon(v) = 1/ (1 4+nA/,) = 1/ (1 + >\(27m)2m)
for periodic splines with equally spaced observations.

“Low Pass Filter: Butterworth Filter”



11 (A) small means average eigenvalue small
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This is satisfied if a small number of eigenvalues are
near 1 the rest near O.

Will be satisfied if A is a “low pass” filter



To compute V' (\) using eigenvalue — eigenvector de-
composition
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Note: cancel n) from top+bottom
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Proof of Lemma: b2(\) < M||PLf||?
Find f{ to min
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If you assume more on g than just f € H
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Note: for p = 1 the sumis 3° izn = ||PLf]I3,

For 1 < p < 2 this is, roughly || f||%

where HP is the RKHS with

RP (s,t) = ) Mou (s) ¢o (t) with  {Av, dv}
the eigenvalues and eigenfunctions of R

If f € HP, then the sum in (x) is uniformly bounded
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