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1. A comparison of three nonparametric local linear extrapolation methods

Rob Hyndman, Baki Billah, Ivet Pitrun
Monash University, Dept of Econometrics & Business Statistics, Monash, Australia

We compare three nonparametric forecast methods: smoothing splines, local linear regression and Holt’s
method.  Each produces forecasts using local linear extrapolation.  We show that smoothing splines and Holt’s
method can be derived using state space models.  The properties and performance of the three methods are
compared.

2. Estimation and prediction for linear processes

Sucharita Ghosh 
Swiss Federal Research Institute WSL, Landscape Department, Birmensdorf (ZH), Switzerland

Nonparametric estimation of distribution functions for short memory processes using kernel estimators (see
e.g. Wand & Jones 1995) was considered in Abberger (1996, 1997).  Ghosh, Beran & Innes 1997 and Ghosh &
Draghicescu 2002 generalize this approach to transformations of Gaussian processes with long-memory.  Thus
let {Y(i)=G(Z(i),i/n), i=1,2,..,n} denote the observed process, Z(i) being a zero mean stationary Gaussian process,
t a re-scaled time point in [0,1] and G a suitably defined function.  Then estimation of F(t,y)=P[Y(t)<y] at t, where
y is real, can be carried out assuming that the centered indicator function 1{Y(t)<y}-F(t,y) admits an appropriate
Hermite expansion (see Major 1981).  Among other studies, density estimation and nonparametric regression
for Gaussian processes with long-memory were considered in two articles by Csorgo & Mielniczuk in 1995.
Also, forecasting of trend functions for processes with long-memory, short-memory as well as anti-persistence
was considered in Beran & Ocker (1999) using SEMIFAR models (Beran 1999 and Beran & Feng 2002).  

In contrast to the model Y(i)=G(Z(i)) (see Taqqu 1975, Dehling & Taqqu 1989), Giraitis and Surgailis (1994)
consider linear processes {Y(i),i=1,2,..} that are infinite weighted sums of iid innovations.  Properties of Y(i) then
depends on the behavior of the weights  {b(j), j=1,2,..} and when they decay hyperbolically, Y exhibits long range
dependence (see e.g. Beran 1994 & Cox 1984).  Estimation of F(y) = P[Y(i) < y] is then carried out using Appell
polynomial expansions (Giraitis & Surgailis 1986) of the relevant indicator functions. 

In this article we consider nonparametric estimation and prediction of distribution functions of processes that
may have been generated from suitably defined linear processes.  We derive limit theorems and provide
prediction limits for the quantiles. 
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