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Function optimization problem 



Natural cubic spline solution 



Development of the coefficient vector 



Development of the coefficient vector cont. 



Fitted values and smoother matrix 



Contrast with OLS 



Effective df and the Reinsch form 



Penalty interpretation of the K matrix 



Eigen decomposition of the smoother matrix 



Eigen decompositions of the smoother matrix and K



Eigen decompositions and df



Eigen vectors of the smoother matrix and K



Shrinking of the prediction vector



Shrinking of prediction and coefficient vectors 



Eigen decomposition of K and penalization 



Eigen decomposition and penalization cont.



Orthonormal bases and penalization 



Equivalent kernels


