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Semi-nonparametric (SNP) models are models for which the functional form is only partly
parametrized and where the non-specified parts are one or more unknown functions. Using Hilbert
space theory it can be shown that these unknown functions can be approximated arbitrarily close by
parametric functions, but with an increasing number of parameters. Therefore, these models can be
estimated as fully parametric models, except that the dimension of the parameter space increases
with the sample size. Thisis called sieve estimation.

| will givetwo mini-coursesin July 2009 on thesetopicsat CAEN. Each mini-course consistsof four
lectures of two hours each. The first mini-course dealswith the Hilbert space theoretical foundation
of SNP modeling. In the second mini-course | will focus on SNP sieve estimation and its
applications.

Hilbert spacetheory and itsrolein semi-nonparametric modeling
1. Examples of semi-nonparametric (SNP) models
1.1  The SNPindex model
1.1  The SNP discrete choice model
1.2  SNP mixed proportional hazard model
2. Hilbert spaces of functions
2.1  Introduction to Hilbert spaces
2.2 TheHilbert space L %(w) of square integrable functions with respect to a density w(.)
on R: L¥w) = {f: ff(x)zw(x)dx < oo} .
2.3 Orthonormal polynomials and the Hilbert spaces they span: Hermite polynomials,
Legendre polynomials, and Chebyshev polynomias
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2.4 Non-polynomia orthonormal sequences in L?%(w): Fourier series and the cosine

series.

Sieve estimation, with applications

1 Introduction to sieve estimation

2 Compact metric spaces of density and distribution functions
3. Sieve spaces of density and distribution functions

4 Asymptotic theory

4.1 A uniformlaw of large numbers for random functions on compact metric spaces
4.2  Consistency of sieve estimators
5. Applicationsto:
51  SNPdiscrete choice model
5.2  Mixed proportional hazard (MPH) models with interval censoring
5.3  Mixed proportional hazard (MPH) models with right censoring
54  SNP competing risk models
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