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Motivation
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knots 5; R-sq. 0.5008; RMSE .0764
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Motivation

‘roughness penalty approach’ aims at

e good data fit
e minimal curve fluctuation

— tradeoff
importance of both goals can be weighted

basic approach and algorithm developed in Reinsch (1967)
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Formulation

¢ Quantification of roughness
Xn 1y
- f)ﬁ g (X)de
where g is any twice-differentiable function on [x1, x,]

¢ Deviation from datapoints
- XL(yi - 9(xi))?

Florian Sziics Smoothing Splines December 2010 7112



Formulation

e solution can be obtained by minimizing:

L= [T dx+a<2(,~—g(x,->>2> (1)

-

e solve for § = argmin L
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Formulation

solution of (1) imposes that
e f"(x)=0
o f, f', f” continuous
e " discontinuous

— ’composition of cubic parabolas’
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Implementation

¢ Reinsch implements algorithm for ALGOL

e implementations for Stata, R, Matlab, Mathematica, gretl etc.
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Choice of

e personal choice

e choice by algorithm
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Large value of «
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knots 7; R-sq. 0.5263; RMSE .0756
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Small value of
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knots 4; R-sq. 0.3706; RMSE .0852
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