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Modelling time trend via spline confidence band
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Abstract Simultaneous confidence band is obtained for the trend function of time
series with heteroscedastic α-mixing errors, based on constant and linear spline
smoothing. Simulation study confirms that the bands have conservative coverage of
the true trend function. Linear band has been constructed for the leaf area index (LAI)
data collected in East Africa, which has revealed that the trigonometric curve in the
regional atmospheric modelling system (RAMS) is inadequate.
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1 Introduction

In time series analysis, estimation of the trend is a very crucial first step. Consider a
time series realization {Yi }n

i=1, one common assumption is that Yi is decomposable
into a time varying trend plus a stationary error, i.e., Yi = m(i/n) + Xi in which
m(·) is the trend function and the errors {Xi }n

i=1 form a time series with mean zero.
Often it is assumed that the trend function m is of polynomial form, and the errors
{Xi }n

i=1 is stationary. Many actual time series data, however, exhibit strong deviation
from these set of assumptions, see for example, Beran and Feng (2002a), Beran and
Feng (2002b), and Feng (2004).
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